
123

Complexities in 
Colorectal SurgeryColorectal SurgeryColorectal SurgeryColorectal SurgeryColorectal Surgery

Scott R. Steele 
Justin A. Maykel 
Bradley J. Champagne 
Guy R. Orangio   
Editors

Decision-Making and 
Management



  Complexities in Colorectal Surgery 



 



       Scott R.   Steele     •    Justin A.   Maykel     
   Bradley J.   Champagne     •    Guy R.   Orangio     
 Editors 

  Complexities in Colorectal 
Surgery 

  Decision-Making and Management                         



 Editors 
   Scott R.   Steele, MD   
  Division of Colon and Rectal Surgery
Department of Surgery 
 Madigan Army Medical Center 
  Fort Lewis,   WA  
 USA   

   Justin A.   Maykel, MD   
  Division of Colorectal Surgery
Department of Surgery 
 UMass Memorial Medical Center
University of Massachusetts Medical School 
  Worcester ,  MA  
 USA   

   Bradley J.   Champagne, MD   
  Division of Colon and Rectal Surgery 
Department of Surgery 
 Case Western Reserve University 
School of Medicine 
University Hospitals 
  Cleveland,   OH  
 USA   

   Guy R.   Orangio, MD   
  Division of Colon and Rectal Surgery
Department of Surgery 
 Louisiana State University Health Science Center 
LSU School of Medicine 
  New Orleans ,  LA  
 USA   

 Corrected at 2nd printing 2014

 ISBN 978-1-4614-9021-0      ISBN 978-1-4614-9022-7 (eBook) 
 DOI 10.1007/978-1-4614-9022-7 
 Springer New York Heidelberg Dordrecht London 

 Library of Congress Control Number: 2014930571 

 © Springer Science+Business Media New York   2014 
 This work is subject to copyright. All rights are reserved by the Publisher, whether the whole or part of the material is 
concerned, specifi cally the rights of translation, reprinting, reuse of illustrations, recitation, broadcasting, reproduction 
on microfi lms or in any other physical way, and transmission or information storage and retrieval, electronic adaptation, 
computer software, or by similar or dissimilar methodology now known or hereafter developed. Exempted from this 
legal reservation are brief excerpts in connection with reviews or scholarly analysis or material supplied specifi cally 
for the purpose of being entered and executed on a computer system, for exclusive use by the purchaser of the work. 
Duplication of this publication or parts thereof is permitted only under the provisions of the Copyright Law of the 
Publisher's location, in its current version, and permission for use must always be obtained from Springer. Permissions 
for use may be obtained through RightsLink at the Copyright Clearance Center. Violations are liable to prosecution 
under the respective Copyright Law. 
 The use of general descriptive names, registered names, trademarks, service marks, etc. in this publication does not 
imply, even in the absence of a specifi c statement, that such names are exempt from the relevant protective laws and 
regulations and therefore free for general use. 
 While the advice and information in this book are believed to be true and accurate at the date of publication, neither 
the authors nor the editors nor the publisher can accept any legal responsibility for any errors or omissions that may 
be made. The publisher makes no warranty, express or implied, with respect to the material contained herein. 

 Printed on acid-free paper 

 Springer is part of Springer Science+Business Media (www.springer.com)  

Videos to this book can be accessed at   http://www.springerimages.com/videos/978-1-4614-9021-0    

www.springer.com
http://www.springerimages.com/videos/978-1-4614-9021-0


v

 Fifty years ago, with the publication of  Surgery of the Anus, Rectum and Colon , John Goligher 
set the modern standard for textbooks of colorectal surgery. Several outstanding textbooks in 
the Goligher mold have followed, and a few of these have become classics in their own right. 
So it is fair to ask: why one more? 

 The answer becomes evident with the present work.  Complexities in Colorectal Surgery: 
Decision-Making and Management  in many ways starts where standard texts begin to leave 
off: with an up-to-date view of some of the most vexing problems in intestinal surgery. A quick 
review of the chapters provides the general idea. It’s not “Diverticular Disease” but 
“Diverticulitis: Beyond the Basics;” not “Rectal Cancer” but “Recurrent Rectal Cancer;” not 
“The Ileal Pouch” but “Ileal Pouch Complications.” Diffi cult problems such as the failed anas-
tomosis, pelvic bleeding, and chronic pain are addressed head on. There is a strong focus on 
technical advances, such as TEMS and TAMIS for the local treatment of rectal cancer and 
robotics, SILS and CLER approaches to abdominal surgery. Finally, there is material to address 
the diffi cult personal and social aspects of surgery that traditionally receive little or no discus-
sion in textbooks: facing our failures, balancing clinical and research practice, medicolegal and 
ethical dilemmas, economic considerations, and knowing when to say “when.” 

 The editors are to be commended for assembling a truly outstanding roster of authors, each 
a recognized authority at the cutting edge of his or her fi eld. As for the editorial team itself, 
Scott Steele, Justin Maykel, Brad Champagne, and Guy Orangio are exceptional surgeons and 
surgical educators, representative of the new generation of innovative colorectal surgical lead-
ers who stand ready to challenge conventional wisdom and push our fi eld boldly into the 
future. With this book, they take a giant step in that direction. 

    Minneapolis, MN, USA   Robert D. Madoff, MD  

   Foreword   
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   There is a simplicity that exists on the far side of complexity…. 
 –P. Buchanan 

   Merriam-Webster’s Dictionary defi nes complex as “a whole made up of complicated or 
interrelated parts.” For surgeons, this could not be more accurate, as there remains a seemingly 
never-ending assortment of  complex  patient disease processes and complications that permeate 
colorectal surgery and precisely illustrate this defi nition. Even when the technical challenges 
of surgery are managed successfully, the preoperative evaluation and decision-making can be 
demanding, and postoperative functional changes may impact short- and long-term quality of 
life. Furthermore, the economic implications of care for the patient, family, and the healthcare 
system must be considered. 

 Despite extensive training and a wealth of clinical experience, surgeons are often consumed 
with an internal struggle over how to provide the best patient-centered care and formulate 
optimal approaches for complex clinical scenarios. Beyond the simple application of knowl-
edge lie deeper questions about the ideal “next step” in patient management, especially for 
those who have experienced postoperative complications. Unfortunately, in many situations 
algorithms of care do not exist or are not founded in reliable evidence-based recommendations. 
Rather, we rely on experience and pragmatic advice from experts who have spent a career 
discerning their “best” approach. Hence, our goal with  Complexities  is to provide a unique, 
practical guide that covers the strategic evaluation, specifi c approaches, and detailed manage-
ment techniques utilized by expert colorectal surgeons caring for patients with complex 
problems. 

 With  Complexities  we sought to understand the intricate thought process behind each 
author’s proposed approach and treatment strategy. When possible, this involved incorporating 
evidence-based recommendations. Our experts also lend their personal insight into situations 
where data is sparse, yet their individual but extensive experience becomes the cornerstone of 
making sound decisions and optimizing patient outcomes. What is the optimal algorithm for 
patients with fecal incontinence with or without a sphincter injury? How do we manage and 
time surgery for the patient with metastatic cancer? When do we operate on smoldering diver-
ticulitis? What is the best option for a failing J-pouch or low rectal anastomosis? Surgery is an 
art rooted in scientifi c principles. This book attempts to bridge that gap. 

 Not every surgeon can independently accrue the years and volume of experience that result 
from a specialty practice at a high-volume referral center. Therefore, by covering all aspects 
from the assessment of risk to the medical and surgical treatment for abdominal, pelvic, and 
anorectal disease, the authors focus on the details that make these situations challenging. 
Additionally, beyond the clinical aspects of colorectal surgery, we have highlighted aspects 
that pertain to the true essence of being a surgeon, from the importance of the fi rst encounter 
to the medical-legal, ethical, and economic challenges surgeons face. In these situations, there 
is little evidence but abundant practical advice to guide us. Furthermore, while disease and 
complications of treatment infl ict a tremendous physical and emotional burden on patients, we 
examine something rarely discussed among providers—the psychological and emotional 
impact complications have on surgeons, and how they may impact subsequent care. Finally, 
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we confront one of the most diffi cult personal decisions surgeons will face—knowing when to 
say “when”—and dealing with our transition out of clinical medicine. 

 Since inception, it has been our privilege and pleasure to work with this tremendous gather-
ing of authors, as their unique contributions have come together to make this textbook a reality. 
We would like to personally thank each one of them for their invaluable insights. It is our wish 
that Complexities serves as a resource for this and future generations of surgeons who fi nd 
themselves faced with complex clinical and professional challenges. 

 Internet Access to Video Clip 

The owner of this text will be able to access these video clips through Springer with the 
 following Internet link:   http://www.springerimages.com/videos/978-1-4614-9021-0    . 

 Olympia, WA, USA   Scott R. Steele, MD 
 Worcester, MA, USA   Justin A. Maykel, MD 
 Cleveland, OH, USA   Bradley J. Champagne, MD 
 New Orleans, LA, USA   Guy R. Orangio, MD  

Preface

http://www.springerimages.com/videos/978-1-4614-9021-0


ix

  Scott Steele, MD  
 We would fi rst like to thank our outstanding Developmental Editor, Elektra McDermott, for 
her extraordinary efforts in overseeing this edition and ensuring its timely completion and 
thoroughness. I personally would like to thank my fellow editors for their tremendous vision 
and hard work throughout this entire process, as well as all of my mentors in colorectal surgery 
for guiding me and giving me such incredible opportunities. Finally, and most importantly, 
thank you to my family for supporting and encouraging me throughout this endeavor. 

  Justin Maykel, MD  
 I would like to thank all of the teachers at Tufts Medical School who introduced me to the fi eld 
of surgery, the attendings at Beth Israel Deaconess Medical Center who shared their skills and 
passion for surgery, and my mentors at the University of Minnesota who helped shape my 
independence as a surgeon. Finally, thank you to my family for supporting me through this 
entire process. 

  Bradley Champagne, MD  
 I would like to thank my mentors at Albany Medical Center and Georgia Colorectal Surgical 
Associates for their incredible teaching and patience during my training. I would also like to 
thank my wife, Christina, for providing balance in my life and for her exceptional support in 
all of my endeavors. 

  Guy Orangio, MD  
 I want to express my gratitude and appreciation to Drs. Victor Fazio, Ian Lavery, and David 
Jagelman. I had the privilege and honor to be trained by probably the greatest master colon and 
rectal surgeons in the world. Thank you for setting a standard as a surgeon, physician, and 
professional that I strive toward every day. To all of the fellows that I had the privilege of train-
ing at Georgia Colon and Rectal Surgical Associates, you have given me more than I could 
have ever given to you. Thank you all.  

  Acknowledgments  



 



xi

Part I Preoperative

 1 The First Encounter. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
Lee E. Smith and Anjali S. Kumar

 2 Perioperative Risk Assessment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17
W. Donald Buie and Anthony R. MacLean

 3 Perioperative Nutrition Support in Colorectal Surgery. . . . . . . . . . . . . . . . . . . . 29
Justin A. Maykel

Part II The Abdomen

 4 Diverticulitis: Beyond the Basics  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47
Patricia L. Roberts

 5 Carcinomatosis: Cytoreduction and Heated Intraperitoneal Chemotherapy 
(HIPEC) Versus Palliation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63
Björn L.D.M. Brücher, Avital Itzhak, Anton Bilchik, Aviram Nissan, 
and Alexander Stojadinovic

 6 Metastatic Colorectal Cancer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 91
Steven Mills and Michael J. Stamos

 7 Enterocutaneous Fistulas  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 105
Willem A. Bemelman and Marja M. Boermeester

 8 Enteroatmospheric Fistula  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 121
Eric Keith Johnson

 9 Technical Tips for Diffi cult Stomas  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 147
Alia Whitehead, Adrian Seah, and Peter Cataldo

10 Continent Ileostomy. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 157
Leif Hultén and Helge E. Myrvold

Part III The Pelvis

11 Rectal Prolapse: Current Evaluation, Management, and Treatment 
of a Historically Recurring Disorder  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 173
Dana M. Hayden and Steven D. Wexner

12 Obstructive Defecation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 185
Ann C. Lowry and Jennifer Lynn Irani

13 Fecal Incontinence . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 203
Tracy L. Hull

   Contents



xii

14 Local Treatment of Rectal Cancer (TEM Versus TAMIS Versus 
Transanal Excision) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 219
John H. Marks and Harry Reynolds

15 Recurrent Rectal Cancer. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 231
Todd D. Francone and Martin R. Weiser

16 The Approach to the Rectal Cancer Patient with a Suspected 
Complete Clinical Response: Selection of Patients to the Watch 
and Wait Strategy  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 251
Rodrigo O. Perez and Angelita Habr-Gama

17 Ileal Pouch Complications. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 259
Ravi Pokala Kiran and Victor W. Fazio

18 The Failed Anastomosis. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 277
Nathan Smallwood, Matthew G. Mutch, and James W. Fleshman

19 Pelvic Bleeding . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 305
Amit Merchea and Bruce G. Wolff

Part IV Anorectal Disease

20 Hemorrhoidal Disease: Postoperative Complications  . . . . . . . . . . . . . . . . . . . . . 313
Stefan D. Holubar and David E. Rivadeneira

21 Fistula-in-Ano. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 333
David E. Beck

22 Anal Intraepithelial Neoplasia (AIN)/High-Grade Squamous 
Intraepithelial Lesion (HSIL) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 351
Mark Lane Welton

23 Chronic Anal Pain  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 363
Richard P. Billingham and Amir L. Bastawrous

24 Complex Pilonidal Disease and Acute and Chronic Perineal Wounds: 
Point – Counterpoint . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 377
Herand Abcarian and Guy Robert Orangio

Part V Special Situations

25 Considerations in the Elderly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 393
Joshua I.S. Bleier and Robert D. Fry

26 The Morbidly Obese Patient . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 403
Jonathan E. Efron and H. David Vargas

27 The Pediatric Patient . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 417
Tiffany Tanner, Nathan P. Zwintscher, Robert A. Cusick, and Kenneth S. Azarow

28 Functional Problems Following Colorectal Surgery. . . . . . . . . . . . . . . . . . . . . . . 435
Lillias Holmes Maguire, Stanley Goldberg, and Liliana Bordeianou

29 Short Bowel Syndrome  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 447
Ilun Yang and Robin P. Boushey

30 The Intraoperative Consult. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 463
H. Randolph Bailey and Terah C. Isaacson

Contents



xiii

31 Laparoscopic Complications. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 477
Joongho Shin and Sang W. Lee

32 Laparoscopy, Robotics, and Endoscopy. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 487
Deborah S. Keller and Conor P. Delaney

33 Technical Aspects . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 501
Bradley Davis and Janice F. Rafferty

34 Colon and Rectal Trauma . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 517
Matthew J. Martin and Carlos V.R. Brown

35 When Vascular Surgery Calls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 545
Benjamin W. Starnes

Part VI Beyond the Operating Room

36 Facing Our Failures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 553
David A. Rothenberger and Howard M. Ross

37 Teaching and Training for Laparoscopic Colorectal Resection. . . . . . . . . . . . . . 565
Bradley J. Champagne and Helen MacRae

38 The Surgeon Investigator: Balancing Research and Clinical Practice . . . . . . . . 577
Nancy N. Baxter

39 Medicolegal and Ethical Dilemmas  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 587
Jason D. Keune and Ira J. Kodner

40 Economic Issues Impacting Surgical Care Delivery . . . . . . . . . . . . . . . . . . . . . . . 599
Anthony J. Senagore

41 Defi ning Competence and the Role of the Board  . . . . . . . . . . . . . . . . . . . . . . . . . 605
David J. Schoetz Jr. 

42 Knowing When to Say “When”  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 611
Alan G. Thorson

 Index  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 617 

Contents



 



xv

     Herand     Abcarian  ,   MD, FACS       Division of Colon and Rectal Surgery, 
Department of Surgery ,  University of Illinois at Chicago, John Stroger Hospital 
of Cook County  ,  Chicago ,  IL ,  USA     

      Kenneth     S.     Azarow  ,   MD       Division of Pediatric Surgery, Department of Surgery , 
 Oregon Health Science University  ,  Portland ,  OR ,  USA   

  Oregon Health Science University, Doernbecher Children’s Hospital  ,  Portland ,  OR ,  USA     

      H.     Randolph     Bailey  ,   MD, FACS       Division of Colon and Rectal Surgery ,  The University 
of Texas Health Science Center, Methodist Hospital  ,  Houston ,  TX ,  USA     

      Amir     L.     Bastawrous  ,   MD, MBA, FACS, FASCRS       Department of Colorectal Surgery , 
 Swedish Colon and Rectal Clinic, Swedish Hospital Medical Center, Madison  , 
 Seattle ,  WA ,  USA     

      Nancy     N.     Baxter  ,   MD, PhD, FRCSC, FACS       Division of General Surgery , 
 University of Toronto, St Michael’s Hospital  ,  Toronto ,  ON ,  Canada     

      David     E.     Beck  ,   MD, FACS, FASCRS       Department of Colon and Rectal Surgery , 
 Ochsner Clinic Foundation  ,  New Orleans ,  LA ,  USA     

      Willem     A.     Bemelman  ,   MD, PhD       Department of Surgery ,  Academic Medical Center, 
University of Amsterdam  ,  Amsterdam ,  WZ, The Netherlands     

      Anton     Bilchik  ,   MD, PhD, FACS       Department of Surgery ,  John Wayne Cancer Institute  , 
 Santa Monica ,  CA ,  USA     

      Richard     P.     Billingham  ,   M.D., FACS, FASCRS       Department of Colorectal Surgery , 
 Swedish Colon and Rectal Clinic, Swedish Hospital Medical Center, 
Madison  ,  Seattle ,  WA ,  USA     

      Joshua     I.     S.     Bleier  ,   MD, FACS, FASCRS       Division of Colon and Rectal Surgery, 
Department of Surgery ,  Pennsylvania Hospital/Hospital of the University 
of Pennsylvania, University of Pennsylvania  ,  Philadelphia ,  PA ,  USA     

      Marja     M.     Boermeester  ,   MD, PhD       Department of Surgery ,  Academic Medical Center, 
University of Amsterdam  ,  Amsterdam ,  AZ, The Netherlands     

      Liliana     Bordeianou  ,   MD, MPH       Department of Surgery ,  Massachusetts General 
Hospital and Harvard Medical School  ,  Boston ,  MA ,  USA     

      Robin     P.     Boushey  ,   BSc, MD, PhD, CIP, FRCSC       Department of Surgery , 
 The Ottawa Hospital  ,  Ottawa ,  ON ,  Canada     

      Carlos     V.    R.     Brown  ,   MD, FACS       Department of Surgery , 
 University of Texas Southwestern – Austin  ,  Austin ,  TX ,  USA     

  Contributors 



xvi

      Björn     L.    D.    M.     Brücher  ,   MD, PhD, FRCS (Engl), FACS    
   Department of Surgery ,  Bon Secours Cancer Institute  ,  Richmond ,  VA ,  USA   

  INCORE = International Consortium of Research of the Theodor-Billroth-Academy ®   , 
 Richmond ,  VA ,  USA     

      W.     Donald     Buie  ,   MD, MSC, FRCSC, FACS       Department of Surgery , 
 University of Calgary, Foothills Medical Centre  ,  Calgary ,  AB ,  Canada     

      Peter     Cataldo  ,   MD       Department of Surgery ,  Fletcher Allen Health Center, 
University of Vermont  ,  Burlington ,  VT ,  USA     

      Bradley     J.     Champagne, MD       Division of Colon and Rectal Surgery, Department of Surgery , 
 Case Western Reserve University School of Medicine, University Hospitals  , 
 Cleveland ,  OH ,  USA     

      Robert     A.     Cusick  ,   MD       Department of Pediatric Surgery ,  Children’s Hospital and Medical 
Center, Omaha and University of Nebraska Medical Center  ,  Omaha ,  NE ,  USA     

      Bradley     Davis  ,   MD       Division of Colon and Rectal Surgery, Department of Surgery , 
 University of Cincinnati  ,  Cincinnati ,  OH ,  USA     

      Conor     P.     Delaney  ,   MD, MCh, PhD, FRCSI, FACS, FASCRS       Division of Colorectal 
Surgery, Department of Surgery ,  University Hospitals Case Medical Center, 
Case Western Reserve University  ,  Cleveland ,  OH ,  USA     

      Jonathan     E.     Efron  ,   MD       Ravitch Division, Department of Surgery , 
 Johns Hopkins University  ,  Baltimore ,  MD ,  USA     

      Victor     W.     Fazio  ,   AO, MB, MS, FRACS, FACS, FRCS (Ed Hon), 
MD (Pol Hon), FRCSI (Hon)       Division of Colorectal Surgery, Department of Surgery , 
 Cleveland Clinic Lerner College of Medicine of Case Western University, 
Cleveland Clinic Foundation  ,  Cleveland ,  OH ,  USA     

      James     W.     Fleshman  ,   MD       Department of Surgery , 
 Baylor University Medical Center  ,  Dallas ,  TX ,  USA     

      Todd     D.     Francone  ,   MD, MPH       Division of Surgery, Department of Colon and 
Rectal Surgery ,  Lahey Clinic  ,  Burlington ,  MA ,  USA     

      Robert     D.     Fry  ,   MD, FACS, FASCRS       Division of Colon and Rectal Surgery, Department 
of Surgery ,  Pennsylvania Hospital, University of Pennsylvania  ,  Philadelphia ,  PA ,  USA     

      Stanley     Goldberg  ,   MD       Division of Colorectal Surgery, Department of Surgery , 
 University of Minnesota  ,  Minneapolis ,  MN ,  USA     

      Angelita     Habr-Gama  ,   MD       Department of Colorectal Surgery , 
 Angelita and Joaquim Gama Institute  ,  Sao Paulo ,  Brazil   

  Department of Gastroenterology ,  University of São Paulo School of Medicine  , 
 Sao Paulo ,  Brazil     

      Dana     M.     Hayden  ,   MD, MPH       Department of General Surgery , 
 Loyola University Medical Center  ,  Maywood ,  IL ,  USA     

      Stefan.     D.     Holubar  ,   MD, MS, FACS       Section of Colon and Rectal Surgery , 
  Dartmouth- Hitchcock Medical Center, Geisel School of Medicine at Dartmouth, 
The Dartmouth Institute for Health Policy Research  ,  Lebanon ,  NH ,  USA     

      Tracy     L.     Hull  ,   MD       Department of Colon and Rectal Surgery ,  Digestive Disease Institute, 
The Cleveland Clinic Foundation  ,  Cleveland ,  OH ,  USA     

Contributors



xvii

      Leif     Hultén  ,   MD, PhD, FACS, ACGBI (Hon), ISUCRS (Hon), SICCR (Hon)    
   The Colorectal Unit, Department of Surgery ,  Sahigrenska University Hospital SU/O  , 
 Goteborg ,  Sweden     

      Jennifer     Lynn     Irani  ,   MD       Department of Surgery ,  Harvard Medical School, 
Brigham and Women’s Hospital  ,  Boston ,  MA ,  USA     

      Terah     C.     Isaacson  ,   MD       Department of Colon and Rectal Surgery , 
 Methodist Houston  ,  Houston ,  TX ,  USA     

      Avital     Itzhak  ,   MD, FACS       Department of Surgery ,  Bon Secours Cancer Institute  , 
 Richmond ,  VA ,  USA   

  Uniformed Services University of the Health Sciences  ,  Bethesda ,  MD ,  USA     

      Eric     K.     Johnson  ,   MD, FACS, FASCRS       Department of Surgery , 
 Madigan Healthcare System, Uniformed Services University of the Health Sciences  , 
 Tacoma ,  WA ,  USA     

      Deborah     S.     Keller  ,   MD       Division of Colorectal Surgery, Department of Surgery , 
 University Hospitals, Case Medical Center  ,  Cleveland ,  OH ,  USA     

      Jason     D.     Keune  ,   MD, MBA       Department of Surgery ,  Washington University School 
of Medicine, Barnes-Jewish Hospital  ,  St. Louis ,  MO ,  USA     

      Ravi     Pokala     Kiran  ,   MBBS, MS (Gen Surgery), FRCS (Eng), FRCS (Glas), FACS, 
MSc (EBM)       Division of Colorectal Surgery, Department of Surgery , 
 New York-Presbyterian/Columbia University Medical Center  ,  New York ,  NY ,  USA     

      Ira     J.     Kodner  ,   MD, FACS       Department of Surgery ,  Washington University School 
of Medicine, Barnes-Jewish Hospital  ,  St. Louis ,  MO ,  USA     

      Anjali     S.     Kumar  ,   MD, MPH, FACS       Section of Colon and Rectal Surgery , 
 Medstar Washington Hospital Center, Georgetown University  ,  Washington ,  DC ,  USA     

      Sang     W.     Lee  ,   MD, FACS, FASCRS       Division of Colon and Rectal Surgery , 
 Department of Surgery, Weill Cornell Medical College  ,  New York ,  NY ,  USA     

      Ann     C.     Lowry  ,   MD       Division of Colorectal Surgery, Department of Surgery , 
 University of Minnesota  ,  Minneapolis ,  MN ,  USA     

      Anthony     R.     MacLean  ,   MD, FRCSC, FACS       Department of Surgery , 
 University of Calgary, Foothills Medical Centre  ,  Calgary ,  AB ,  Canada     

      Helen     MacRae  ,   MD, FRCSC, FACS, FASCRS       Department of Surgery , 
 Mount Sinai Hospital and University of Toronto  ,  Toronto ,  ON ,  Canada     

      Lillias     Holmes     Maguire  ,   MD       Division of Gastrointestinal Surgery , 
 Massachusetts General Hospital  ,  Boston ,  MA ,  USA     

      John     H.     Marks  ,   MD, FACS, FASCRS       Division of Colorectal Surgery, 
Department of Surgery ,  Main Line Health Systems, Lankenau Medical Center  , 
 Wynnewood ,  PA ,  USA   

  Division of Colorectal Surgery,   Lankenau Medical Center, Wynnewood  ,  PA ,  USA     

      Matthew     J.     Martin  ,   MD, FACS       Department of Surgery ,  Legacy Emanuel Medical Center  , 
 Portland ,  OR ,  USA   

  Department of Surgery,   Madigan Army Medical Center  ,  Tacoma ,  WA ,  USA     

Contributors



xviii

      Justin     A.     Maykel, MD       Division of Colorectal Surgery, Department of Surgery , 
 UMass Memorial Medical Center, University of Massachusetts Medical School  , 
 Worcester ,  MA ,  USA     

      Amit     Merchea  ,   MD       Division of Colon and Rectal Surgery, Department of Surgery , 
 College of Medicine, Mayo Clinic  ,  Jacksonville ,  FL ,  USA     

      Steven     Mills  ,   MD       Department of Surgery ,  University of California, Irvine  , 
 Orange ,  CA ,  USA     

      Matthew     G.     Mutch  ,   MD       Department of Surgery, Section of Colon and Rectal Surgery , 
 Washington University School of Medicine  ,  St. Louis ,  MO ,  USA     

      Helge     E.     Myrvold  ,   MD, PhD, SEC (Hon)       Department of Cancer Research and Molecular 
Medicine ,  Norwegian University of Science and Technology  ,  Trondheim ,  Norway     

      Aviram     Nissan  ,   MD, FACS       Department of Surgery ,  Hadassah-Hebrew University  , 
 Jerusalem ,  Israel   

  United States Military Cancer Institute  ,  Bethesda ,  MD ,  USA     

      Guy     R.     Orangio, MD       Division of Colon and Rectal Surgery, Department of Surgery , 
 Louisiana State University Health Science Center, LSU School of Medicine  , 
 New Orleans ,  LA ,  USA     

      Rodrigo     O.     Perez  ,   MD, PhD       Division of Colorectal Surgery, Department of 
Gastroenterology ,  University of São Paulo School of Medicine  ,  São Paulo ,  Brazil   

  Angelita and Joaquim Gama Institute  ,  São Paulo ,  Brazil     

      Janice     F.     Rafferty  ,   MD       Division of Colon and Rectal Surgery, Department of Surgery , 
 University of Cincinnati  ,  Cincinnati ,  OH ,  USA     

      Harry     Reynolds  ,   MD, FACS, FASCRS       Colon and Rectal Cancer Surgery , 
 Case Western Reserve University, University Hospitals Case Medical Center  , 
 Cleveland ,  OH ,  USA     

      David     E.     Rivadeneira  ,   MD, MBA, FACS, FASCRS       Division of Colorectal Surgery , 
 Huntington and Southside Hospitals Northshore/LIJ Health System, Hofstra University 
School of Medicine  ,  Huntington ,  NY ,  USA     

      Patricia     L.     Roberts  ,   MD       Division of Surgery, Department of Colon and Rectal Surgery , 
 Lahey Clinic, Tufts University School of Medicine  ,  Burlington ,  MA ,  USA     

      Howard M.     Ross  ,   MD, FACS, FASCRS       Division of Colon and Rectal Surgery, 
Department of Clinical Surgery ,  Temple University Health System  ,  Red Bank ,  NJ ,  USA     

      David     A.     Rothenberger  ,   MD, FACS, FASCRS       Department of Surgery , 
 University of Minnesota Medical Center, Fairview  ,  Minneapolis ,  MN ,  USA     

      David     J.     Schoetz     Jr.  ,   MD       Division of Surgery, Department of Colon and Rectal Surgery , 
 Lahey Clinic, Tufts University School of Medicine  ,  Burlington ,  MA ,  USA     

      Adrian     Seah  ,   MD       Department of Surgery ,  Fletcher Allen Health Care, 
University of Vermont  ,  Burlington ,  VT ,  USA     

      Anthony     J.     Senagore  ,   MD, MS, MBA       Division of Colorectal Surgery, 
Department of Surgery ,  Central Michigan College of Medicine  ,  Saginaw ,  MI ,  USA     

      Joongho     Shin  ,   MD       Department of Surgery ,  New York-Presbyterian/Weill Cornell 
Medical Center  ,  New York ,  NY ,  USA     

Contributors



xix

      Nathan     Smallwood  ,   MD       Department of Surgery ,  Baylor University Medical Center  , 
 Dallas ,  TX ,  USA     

      Lee     E.     Smith  ,   MD, FACS, FASCRS       Section of Colon and Rectal Surgery , 
 MedStar Washington Hospital Center, Georgetown University  ,  Washington ,  DC ,  USA     

      Michael     J.     Stamos  ,   MD       Department of Surgery ,  University of California, Irvine  , 
 Orange ,  CA ,  USA     

      Benjamin     W.     Starnes  ,   MD       Division of Vascular Surgery, Department of Surgery , 
 University of Washington  ,  Seattle ,  WA ,  USA     

      Scott     R.     Steele, MD       Division of Colon and Rectal Surgery, Department of Surgery , 
 Madigan Army Medical Center  ,  Fort Lewis ,  WA ,  USA     

      Alexander     Stojadinovic  ,   MD, FACS       Department of Surgery ,  Bon Secours Cancer Institute  , 
 Richmond ,  VA ,  USA   

  Uniformed Services University of the Health Sciences  ,  Bethesda ,  MD ,  USA   

  United States Military Cancer Institute  ,  Bethesda ,  MD ,  USA     

      Tiffany     Tanner  ,   MD       Department of Surgery ,  University of Nebraska Medical Center  , 
 Omaha ,  NE ,  USA     

      Alan     G.     Thorson  ,   MD, FACS       Division of Colon and Rectal Surgery, 
Department of Surgery ,  Creighton University School of Medicine, 
The University of Nebraska College of Medicine  ,  Omaha ,  NE ,  USA     

      H.     David     Vargas  ,   MD       Department of Colon and Rectal Surgery , 
 Ochsner Clinic Foundation  ,  New Orleans ,  LA ,  USA     

      Martin     R.     Weiser  ,   MD       Department of Surgery ,  Memorial Sloan-Kettering 
Cancer Center  ,  New York ,  NY ,  USA     

      Mark     Lane     Welton  ,   MD, MHCM, FACS, FASCRS       Department of Colon 
and Rectal Surgery ,  Stanford University School of Medicine, 
Stanford Hospital and Clinics  ,  Stanford ,  CA ,  USA     

      Steven     D.     Wexner  ,   MD, PhD (Hon), FACS, FRCS, FRCS(Ed)       Department of Colorectal 
Surgery ,  Cleveland Clinic Florida  ,  Weston ,  FL ,  USA     

      Alia     Whitehead  ,   MD       Department of Surgery ,  Fletcher Allen Health Center, 
University of Vermont  ,  Burlington ,  VT ,  USA     

      Bruce     G.     Wolff  ,   MD       Division of Colon and Rectal Surgery, Department of Surgery , 
 College of Medicine, Mayo Clinic  ,  Rochester ,  MN ,  USA     

      Ilun     Yang  ,   MD, FRCSC       Department of Surgery ,  McMaster University  , 
 Hamilton ,  ON ,  Canada     

      Nathan     P.     Zwintscher  ,   MD       Department of Surgery , 
 Madigan Healthcare System  ,  Tacoma ,  WA ,  USA      

Contributors



   Part I 

   Preoperative        



3S.R. Steele et al. (eds.), Complexities in Colorectal Surgery, 
DOI 10.1007/978-1-4614-9022-7_1, © Springer Science+Business Media New York 2014

    Introduction 

  Key Concept :  Draw upon your own personal experiences 
and background to form a solid base for your patient interac-
tions .  While your goals may vary depending on the stage of 
your career ,  each patient interaction is often unique ,  and 
approaching things from the patient ’ s perspective is a good 
rule of thumb . 

 This chapter may seem unusual for a textbook of surgery. 
How does one create an atmosphere of trust with patients? As 
with all human interactions, fi rst impressions are key, and this 
chapter is a subjective look at the topic from the perspective 
of two surgeons at opposite ends of their careers. The topic is 
quite subjective, so we draw heavily from our experiences in 
order to provide the perspective of both a senior surgeon with 
40 years of experience in the fi eld of colon and rectal surgery 
( LE Smith ) and that of a junior surgeon just starting her 
colorectal surgery specialty practice ( AS Kumar ). We preface 
our individual statements with our respective voices. 

 ( LE Smith ) In writing this chapter, I refl ect on more than 
40 years of seeing patients in military, academic, and non-
profi t private hospitals. The patients in each type of hospital 
vary to some degree, but certain universal principles exist to 
help enlist the patient as an ally in solving his or her problem. 
One principle that has guided me throughout life is worth 
sharing, because it applies to surgery as it does to life. As a 
child in grammar school, I was given a cheap 12-in. ruler, 
which had printed on the side: “Do unto others as you would 
have them do unto you.” Even as a child during the depression 
and the emotionally charged days of World War II, I recog-
nized the wisdom of this succinct rule and permanently fi xed 
it in my mind. It has served me well in my surgical career. 

 ( AS Kumar ) In working with Dr. Smith to craft this chap-
ter, I refl ect on my fi rst 3 years building a practice and a 
referral base within our region. I was hired to help Dr. Smith 
retire, but soon found that his referral network consisted of 
physicians of his generation who thought an older, more 
experienced physician would be better suited to care for their 
patients than someone who was just starting out of fellowship. 
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        L.  E.   Smith ,  MD, FACS, FASCRS      (*) 
   A.  S.   Kumar ,  MD, MPH, FACS      
  Section of Colon and Rectal Surgery , 
 MedStar Washington Hospital Center, 
Georgetown University ,   106 Irving St NW St 2100 N , 
 Washington ,  DC   20010 ,  USA   
 e-mail: caroleandlee@rcn.com; askumarmd@gmail.com   

 Key Points 

•     Honesty, humility, and communication are the keys 
to success in establishing a solid relationship with 
your patient at the fi rst encounter.  

•   Advocating for the patient by providing extra sup-
port services will endear you to your patients.  

•   Patients have diffi cult yet predictable questions. 
Know the answers beforehand in order to ease the 
encounter.  

•   Making yourself available by phone and Internet, 
and making time for face-to-face meetings, will 
make you approachable and popular among refer-
ring providers.  

•   Approaching each situation as if you were the 
patient is always the best practice.  

•   While it is important to educate and counsel your 
patients, it is often much more important to be a 
good listener.    
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My success, therefore, relied more on my accessibility and 
visibility for in-hospital consults, my presence on the 
Internet, and my ability to connect with recent graduates of 
other referring medical fellowships (such as interventional 
gastroenterologists and medical oncologists with emphases 
on gastrointestinal cancers). Once securing an appointment 
with a new patient, it is essential that I give the best of care, 
be well liked and well respected by my patients, no matter 
what the circumstances. I quickly found that patients would 
refer their friends and families to me if they saw me as a pas-
sionate advocate for their health. 

 Keep in mind that someday roles may reverse, and you 
could be the patient. In the fi rst encounter and the succeeding 
ones, imagine yourself on the receiving end of whatever it is 
that you are dispensing—an unfavorable pathologic result, 
the terminal sentence of a chronic disease, the news of a per-
manent, potentially disfi guring procedure that offers the best 
chance for a cure, or even a lubricated fi nger.  

    Prior to the Encounter 

  Key concept :  The patient ’ s fi rst encounter with you and your 
team sets the stage for their entire work - up ,  management ,  and 
follow - up .  Make it as easy as possible  ( within reason )  for 
your patients and your referring physicians to gain access to 
you ,  whether it is through the phone ,  e - mail ,  or in person . 

 The team—every member of it—must be competent and 
convey this sense to the patient. The selection of your patient- 
oriented team is, therefore, critical. Regardless of how 
thoughtful, competent, well-trained, and skilled you are, the 
patient will ultimately judge you and the hospital by the 
qualities of your entire team. 

 The teamwork begins with the fi rst telephone call the 
patient makes to schedule an appointment. In most practices, 
the telephone is the main interface with patients and referring 
physicians; therefore, this initial telephone conversation must 
be answered promptly with a friendly and helpful attitude. The 
receptionist must discreetly fi nd the reason for the requested 
visit and make a decision about urgency. Generally, patients 
with pain, an abscess, or a presumed cancer need early or 
urgent appointments. The receptionist must have a medical 
professional—a nurse or a doctor—whom they can call upon 
if the course of action is uncertain. More importantly, they 
should recognize  when  they should “bump up” the request to a 
more authoritative, more experienced  triaging assistant. 
Sometimes, patients may be reluctant to discuss anorectal 
problems on the phone. If hesitancy is recognized, it is often 
wise not to question further, and instead turn the discussion 
toward sending or bringing records from the referring physi-
cian. The patient’s needs for the fi rst visit should be explained 
verbally and repeated back by the patient if there is any ques-
tion of the ability to understand or hear. If there is time, the 
confi rmation of the appointment and what is required should 

be sent by mail. The patient needs to know that in order to 
accomplish as much as possible during the fi rst visit, he or she 
needs to provide pertinent records, such as color copies of 
colonoscopy reports, operative reports, digital fi les of imaging 
studies, laboratory reports, pathology reports, and sometimes 
even pathology slides. If a mailing goes out, forms for demo-
graphics, insurance, and medical history could be included in 
order to save time during the registration process. No patient 
wants to get lost, so providing a map for travel, parking, and 
public transportation is useful. Figure  1.1  provides an example 
of what the radiology department at our hospital uses to 
remind patients of the preparation they need to undertake 
before coming for their appointment, and where on a map the 
appointment is. Tangible and clear communications like these 
convey to the patient the sense of a plan being formed.

   Choosing a staff member for telephone scheduling and 
counseling is no trivial matter. A person who is rude, 
abrupt, or slow will have an outsized impact on your 
patient’s experience. Consider splitting the task between 
several people; the receptionist’s job is repetitive and tiring, 
and it is helpful to fi nd ways to relieve stress and burnout. 
Maintaining a caring and friendly attitude is in everyone’s 
interest. Whatever attitude the patient is greeted with, or 
whatever frustrations they harbor from the obstacles they 
had to surmount to get to you, will be present when you 
begin your evaluation. 

 Referring doctors handle their patients’ referrals in differ-
ent ways. Some will have the patient call and make an 
appointment without providing any information. Others will 
give the patient background records and studies to pass on, 
and some may even send a cover letter requesting the referral 
with records and studies included. Sometimes, a referring 
physician may be the fi rst person to call regarding the patient 
and his problem. To aid the referring physician, the record-
ing that usually greets him or her must be short and include 
the option to go quickly to a “live person” who can put him 
or her in contact with the surgeon. Listening to a long and 
time-consuming recorded message can lead to a hang-up and 
the loss of a referral. In recent years, we have maintained a 
separate telephone line, the “back line”, for physicians. It is 
provided to referring physicians who call frequently. The 
referring doctors message needs to be conveyed to the sur-
geon whether he or she is in the offi ce or the operating room. 
A good experience for referring physicians makes it more 
likely they will call again. If the surgeon cannot be reached, 
staff should arrange an appointment for the patient and 
promise that the surgeon will be alerted so that a return call 
can be made. 

 ( AS Kumar ) I am in contact with many of my referring 
physicians by e-mail. Through my hospital’s secure network, 
they are able to send me the patient’s pertinent medical 
records as PDF attachments, and I am able to ask them the 
necessary questions to ascertain the urgency of the appointment. 
Often, especially if I get a sense that the patient will need 
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  Fig. 1.1    An appointment 
confi rmation notice with 
a map can be extremely 
helpful to patients       
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minor surgery (e.g., a recent fi nding of anal dysplasia), I 
appreciate having control over my clinical schedule to get 
them triaged in time for an open, convenient slot in my oper-
ating room schedule. My referring providers appreciate how 
rapidly I get the issue settled. They enjoy knowing that the 
loop is closed. Often, the e-mail interaction with the refer-
ring physician is simply a quick reply that is forwarded to my 
front desk staff to schedule the appointment. On occasion, 
my front desk staff has been willing to e-mail the patient for 
additional information. Some practices rely almost exclu-
sively on new patient referral requests coming through the 
Internet and hire staff specifi cally with this intent. 

 We look at the appointment schedule to review new 
patients and their diagnoses. We grew accustomed to doing 
so in residency when preparing for an upcoming clinic or a 
case. If we see that a neoplasm or pain is involved and the 
appointment seems to be too far in the future, we either alert 
a nurse to get more information or telephone the patient our-
selves to hear an abbreviated history. At that time, we can 
reassert the need to bring the appropriate records and decide 
if it is best to move the appointment up, or delay it for com-
pletion of studies that may have been ordered by the refer-
ring physician, or that we think to order. A simple call creates 
an early bond that reassures the patient that you have their 
interest at heart and that communication lines between 
patient, the referring physician, and you are wide open. In 
addition, word of this call may be transmitted to the referring 
doctor, who will be appreciative of your efforts.  

    The Initial Encounter 

  Key concept :  Oftentimes ,  the fi rst impression is your best 
chance for a good impression — remember your appearance , 
 demeanor ,  communication ,  and your organization have a 
major impact on how you are judged by your patients . 

 The second chance to be judged by the patient is upon 
arrival in the offi ce. Quick, amiable, competent service is 
how you like your offi ce to be represented. At evaluations of 
staff, these qualities need to be reinforced. Entry of data into 
the electronic medical record must be as accurate as possible 
so that you and others can easily access dependable records 
in your practice and hospital. This electronic record is 
impressive to patients and creates a sense that they are in a 
technologically advanced setting. 

 Hopefully, the appointment schedule runs on time. Patients 
often value their time as much as you do. There will be days 
when surgery runs overtime, an outpatient shows up in the 
emergency room, or a patient is found to be in trouble while 
on rounds. Anticipate these delays as early as possible and 
have a policy that gives patients the option to reschedule or 
that estimates a realistic wait time. Generally, patients under-
stand unexpected situations and delays in a hospital; they 

imagine that if it were them that needed urgent attention, they 
would appreciate the priority. Your desire to excel in the oper-
ating room is self-evident to your staff and patients. Apologize 
to the long-waiting patient when you arrive late, but only the 
briefest explanation of what detained you is necessary. 

 How you dress is a sign of respect for your patient. What 
is in fashion has changed, and there has been a trend toward 
informality. An exception is the military and uniform of the 
day. Sometimes, you or the staff wear surgical scrubs in order 
to save time when rushing to get to the offi ce. This should be 
a rare occurrence because, with good planning, the offi ce 
schedule should not be a reason to hurry an operation. We 
encourage dressing with the respect that is warranted when 
you tell a patient he has a chronic disease or a late- stage or 
incurable cancer. As styles change, consider what you would 
wear to church, a wedding, a job interview, or a funeral. 
While a serious medical event is run-of-the-mill for you, the 
patient sees it as a singular, personal, and even life- changing 
medical problem. How you dress telegraphs respect or disre-
spect to the family of a patient and also lets your staff know 
what is expected of them in the way of appearance. 

 After a short time in the waiting room, the patient usually 
sees a nurse or nursing assistant who takes vital signs as part 
of the physical examination. The basic forms for the review 
of systems, past medical history, surgical history, and medi-
cations and administration times may be entered into the 
record by the nurse as well. These records need to be 
reviewed, updated, or corrected by the surgeon at a later 
point during the evaluation. This record handling is another 
opportunity to demonstrate professionalism and competency 
and to reassure the patient. In a teaching setting, the student 
or resident may start with the patient to gather a history. 

    A Formal Introduction 

 During the initial work-up by the nurse, student, or resident, 
intercede to introduce yourself and explain your team’s roles. 
The patient and family appreciate a formal introduction. It 
will help them understand the roles that the nurse practitioner, 
physician’s assistant, resident, or student plays in fi lling out 
the history and physical in the record. To let the patient know 
you have his or her facts committed to memory, you might 
review the salient points of their story back to them, asking 
for confi rmation. Alternatively, you can request that the perti-
nent history is repeated to you again to seal it in your mind.  

    The Physical Examination 

 The physical examination can be performed with the team 
member (nurse, student, or resident) and surgeon together. 
Usually, this will be the abdominal examination, digital rectal 
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examination, anoscopy, and sigmoidoscopy. To explain why 
so many people are involved, say “It’s good to have multiple 
sets of eyes on this so we don’t miss anything” or “I’m going 
to need a hand with some of the instruments so I have a few 
helpers.” For male physicians, it is often good practice to have 
a female member of the team present during the pelvic and 
anorectal exams of women patients. A team- oriented physical 
examination also helps to sell your team as a competent unit. 

 If a sink is in the examination room, wash your hands in 
front of the patient both before and after the examination. 
Patients appreciate this after so much publicity regarding the 
safety promoted by hand washing. Patients do not like to 
have their bare bottoms exposed, so try to position the table 
so that the patient’s head faces the door. If you traditionally 
examine the patient in the knee-chest position, consider install-
ing a curtain to be drawn in front of the exam room door. 

 Patients feel vulnerable not being able to see what you are 
about to do. Talk the patient through every part of the exami-
nation. Predict what the patient may experience and give a 
warning that a fi nger is entering the anus or vagina, or estimate 
and verbalize the size of an instrument relative to your fi nger. 
Let them know that an urgency to defecate is normal and not 
to move if a cramp occurs. We have found that a letter sent to 
the patient prior to the appointment which explains that a rec-
tal exam is a standard part of a colorectal fi rst encounter, helps 
establish a sense of preparedness for this intimate and some-
times uncomfortable part of the exam. Also, suggest to patients 
that they consider clearing their rectal vault of any contents by 
self-administering an over-the- counter saline enema 2 h prior 
to the visit. This is something that, when done in the privacy of 
home, helps the patient mentally prepare for what may ensue 
during your examination. 

 If pain is elicited, perform the painful examination only 
once. If there is no perception of pain, the step may be 
repeated by the other examiner, with the introduction “you 
are going to feel another fi nger now.” Depending upon the 
working diagnosis, pain may be predicted with some manip-
ulations, while some exams should not be painful. In any 
case, an effort to minimize pain will endear you to your 
patient. For example, lubricate the fi nger or instrument liber-
ally and be gentle. If you see an obvious fi ssure, do not feel 
obligated to perform a digital rectal examination or anos-
copy on the fi rst visit. Sometimes, asking the patient to push 
out against your fi nger not only relaxes the muscles but gives 
the patient an action to focus on so that he or she will not 
immediately tense up when sensing your hand nearby.  

    Conveying Pathology Results 

 When biopsies are taken or a biopsy result is outstanding, 
have the patient schedule an appointment within the week 
to come back and learn the result and plan the ensuing 

steps. If the pathology is favorable, consider telephoning 
the patient to relay the good news. This demonstrates to the 
patient that you are thinking of him or her. Do not put off 
the call. Often, the patient is anxious and waiting by the 
phone. If a weekend is near, and the result is favorable, tele-
phone them with the happy result, even if it is late on Friday 
night. Waiting and not knowing a pathology result exacer-
bates patient anxiety. Hearing from you during the “off-
hours” especially impresses a patient. If the pathology is 
foreboding, wait for the scheduled appointment or move 
the appointment sooner. 

 ( AS Kumar ) I employ e-mail to communicate with 
many patients about their pathology. After taking a biopsy 
and before leaving the patient’s side, I discuss the option 
of receiving the results by e-mail. In an era of exorbinent  
outpatient co-pays, I sympathize with the patient’s inter-
est in avoiding another face-to-face encounter. If e-mail is 
an option, we can spend a few extra minutes at the initial 
encounter itself, talking through the potential next steps 
based on the outcomes of the pathology report. The e-mail 
that I ultimately send encloses a digital version of their 
entire report and includes a summary of my impressions. 
I ask the patient to reply with a phone number and a good 
time for me to call to discuss it further. This step empow-
ers the patient, since many like to keep shadow copies of 
their medical records and also like the opportunity to 
share the diagnoses with the primary care provider. 
Sophisticated electronic personal health systems employ a 
web portal where patients log in to see their personal 
health record and interact with their physicians. This 
allows them to access their laboratory and pathology 
reports and correspond with their physicians via the 
secure portal (Fig.  1.2 ) [ 1 ]. Nonetheless, I am careful to 
get the patient’s permission before sending an e-mail, 
since the Internet is not a fully private environment. Many 
institutions’ e-mail servers provide a disclaimer statement 
(Fig.  1.3 ) that underscores that your e-mail is a confi den-
tial communication to them. I take the extra step of com-
mitting e-mails to and from patients in the electronic 
health record (EHR) under the “letter” or “correspon-
dence” sections. Similar to a “phone note,” this step makes 
your electronic conversation with the patient or providers 
an integral part of the medical chart.

         The Team and Teaching 

  Key concept :  Each member of the team plays a critical role —
 ensure the patient understands who everyone is and what 
that role encompasses .  Have several different platforms  (i.e., 
 brochures ,  videos ,  online links ,  support groups )  of educa-
tional resources available for your patients . 

1 The First Encounter
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    The Team’s Role 

 At a convenient break during the fi rst outpatient visit, explain 
that the team consists of a nurse, nurse practitioner, physi-
cian’s assistant, residents, other surgeons, ostomy nurses, or 

others who will be working with the patient and emphasize 
that these same people may be present at the hospital or dur-
ing follow-up. For example, you may volunteer that they 
might be speaking to the nurse by telephone to answer ques-
tions, to residents or partners for hospital rounds, or to nurse 

  Fig. 1.2    Internet portals can allow patients to access their personal health records ( With permission from Kaiser Permanente  [ 1 ])       

MedStar Health
CONFIDENTIAL: The information contained in this 
communication, including its attachments may 
contain confidential information and is intended 
only for the individual (s) or entity (ies) to whom it is 
addressed. The information contained in this 
communication may also be protected by legal 
privilege, federal law or other applicable law. If you 
are not the intended recipient of this communica-
tion, you are hereby notified that any distribution, 
dissemination or duplication of this communication 
is strictly prohibited. If you have received this 
communication in error please immediately delete 
and destroy all copies of this message and please 
immediately notify us of the error by separate 
communication. Thank you. 

Memorial Sloan Kettering
Please note that this e-mail and any files transmitted 
from Memorial Sloan-Kettering Cancer Center may be 
privileged, confidential, and protected from disclosure 
under applicable law. If the reader of this message is 
not the intended recipient, or an employee or agent 
responsible for delivering this message to the intended 
recipient, you are hereby notified that any reading, 
dissemination, distribution, copying, or other use of this 
communication or any of its attachments is strictly 
prohibited.  If you have received this communication in 
error, please notify the sender immediately by replying 
to this message and deleting this message, any 
attachments, and all copies and backups from your 
computer.

a b

Chesapeake Potomac Regional Cancer Center

The PHI (Protected Health Information) contained
in this FAX/email is HIGHLY CONFIDENTIAL.
It is intended for the exclusive use of the addressee.
It is to be used only to aid in providing specific
healthcare services to this patient.  Any other use
is a violation of Federal Law (HIPAA) and will be
reported as such. If you have received this 
FAX/email in error please destroy/delete it
immediately.

c

  Fig. 1.3    Confi dentiality statements employed by institutions’ Internet transmissions at ( a ) MedStar Health ( b ) Memorial Sloan Kettering and ( c ) 
Chesapeake Potomac Regional Cancer Center       
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practitioners or physician’s assistants during follow-up. This 
never frees you as the surgeon from your ultimate responsi-
bility—rounds and follow-up are a part of your primary obli-
gation to your patients. 

 The patient may wonder why there are so many people 
involved. You can assure them that each team member 
plays a valuable role, that many minds are dedicated to 
their problem, and that not a step will be missed. It also 
serves to keep everyone educated. For a colon and rectal 
surgery resident or a chief resident, you can add that they 
are a trained (often board certifi ed) general surgeon or are 
about to fi nish a rigorous general surgery-training program. 
The residents provide an additional observer of progress or 
problems and a level of continuity if surgery and hospital-
ization are contemplated.  

    Educational and Informational Resources 
for Patients 

 Repetition is a form of teaching. Direct your patient to the 
many resources for more information, such as pamphlets or 
videos. Educational aids are readily available from several 
sources. The American Society of Colon and Rectal Surgeons 
(ASCRS) and the Society of American Gastrointestinal and 
Endoscopic Surgeons (SAGES) have brochures and videos 
that address the various diseases and surgeries of the colon, 
rectum, and anus. Such educational references can set up as 
hyperlinks on your practice’s website. Putting up a brochure 
rack (Fig.  1.4 ) is a small investment, but videos and custom-
ized websites may be costlier. As an alternative, provide the 
patient with the links to websites you trust. Both ASCRS and 

ba

  Fig. 1.4    Brochure racks are a simple and affordable solution for patient education. ( a ) An example of what is displayed in a patient exam room; 
( b ) in our nurses’ room, information about ostomies is also provided       
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SAGES have patient-specifi c links (Fig.  1.5a–c ) [ 2 ,  3 ], which 
also include written and video testimonies from patients who 
have had specifi c colorectal issues [ 4 ]. Take a few minutes to 
browse the web for materials relevant to the patient’s situa-
tion. An endorsement from you will be more productive than 
leaving your patient adrift on Internet search engines.

        Support Groups and Personal Resources 

 We sometimes encounter patients who declare, “I will never 
have an ostomy,” and this is always a tricky conversation. 
What helps is to acknowledge their desires but also ask that he 
or she investigate and get all the information. As necessary, 
they can then revisit the issue with you, or if there is a misun-
derstanding, then schedule a revisit for a repeat discussion. It 
is an overwhelming decision to choose a permanent ostomy on 
the fi rst encounter with you, especially if their primary care 
provider has not previously broached the subject. In cases like 
these, it is best to introduce the  possibility  of an ostomy, and 

then give some time for the news to sink in. Then patients can 
check in with their support systems, as well as others that you 
may suggest. Many communities have support groups. Our 
region has several ostomy help groups, which have trained 
ostomates to share their situations and show that they are able 
to go about their lives. It is reassuring for a potential ostomy 
patient to see someone who is a match in disease, gender, and 
age and who is living well. An educated patient is your ally 
and will work with you to get the best outcome. Also, linking 
an ostomy nurse to your practice is a valuable asset in instruct-
ing a patient about the practical use of an ostomy. A patient 
will learn more readily before surgery than after when postop-
erative pain and anxiety may interfere with concentration.   

    Counseling and Consent 

  Key concept :  An upfront ,  open ,  and honest discussion regarding 
the risks ,  benefi ts ,  and alternatives to your planned management 
is the key to successful counseling and managing expectations . 

a

b c

  Fig. 1.5    Specialty society websites provide patient information. ( a ) 
American Society of Colon and Rectal Surgeons (ASCRS) ( With per-
mission  [ 2 ]); ( b ) Society of Gastrointestinal and Endoscopic Surgeons 

(SAGES) ( With permission  [ 3 ]); ( c ) SAGES Patient information in 
multiple languages  ( With permission  [ 3 ])       
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 After the history, physical, review of the available studies, 
and a call to the referring physician (if necessary), a plan is 
formulated. The patient should not leave the offi ce without 
this plan fi rmly in mind. Missing pieces such as additional 
studies or communication with other doctors must be fi lled 
in. Release-of-information forms must be signed, studies 
ordered and scheduled, and follow-up arranged. Accounting 
for each step conveys to the patient a sense of effi ciency and 
relief that a plan is in motion. Many term this concept “one- 
stop shopping”. If information is complete enough, the man-
agement discussion can start. If the course is surgery, the 
informed consent requires a discussion of risks, benefi ts, and 
alternatives, the procedure(s) recommended, and the possi-
ble complications. In communicating potential risks and 
complications, we counter the inevitable fears by offering 
that permanent morbidity or mortality is statistically possi-
ble, but usually not a great probability. A cancer diagnosis 
means that therapy needs to begin within a month, i.e., che-
motherapy, radiation, or surgery. Document everything you 
recommend. 

 Honesty is the key to successful counseling. Your train-
ing, postgraduate education, and experience reinforce the 
standards of care that you live by. If your opinion differs 
from that of another physician, explain the standard of care 
for colon and rectal surgery as you honestly know it. Educate 
the patient and family in clear, simple terms. This brings 
them to the point where they can understand you and make 
informed decisions. We do not routinely offer our volumes of 
similar operations, outcomes, or experiences unless patients 
ask. Seldom do we know these numbers unless a targeted 
effort has been made to collect the data. As electronic data 
collection becomes uniform (such as in the case of the 
Surgeon Specifi c Registry [ 5 ]), more of your case data, and 
comparisons to national standards, will be available (Fig.  1.6 ) 
[ 5 ]. In the days of an implicit trust in the healthcare system 
and its practitioners, more patients just said, “do what you 
need to do.” In recent years, patients are emboldened to ask 
more questions. Patient’s rights need be honored. An 
informed patient is an understanding patient. If your recom-
mendations are not within the standard of care, the plan 
could be deemed research or experimental, and a protocol 
should be reviewed by the investigational review board (IRB) 
of your hospital. If it is research, the elements of a research 
informed consent need to be included as per the IRB.

   Counseling is one thing, and critical instructions are 
another. For example, with a patient who needs a colonos-
copy, the surgeon must review possible complications and 
stress the need for good colon preparation. Critical instruc-
tions are needed for other procedures or studies. The colonos-
copy scheduler and the person who goes over the preparation 
of the colon may not emphasize the importance of a perfectly 
clean colon, so a word from you may be necessary. Explain 
that a poorly prepared colon hinders your  ability to see and 
may force cancellation of the colonoscopy. Also keep in mind 

that patients often fl out the rules and overestimate their abili-
ties after discharge, assuming that they can take a taxi alone 
or fi nd their own way home on public transportation. Many 
institutions require that if sedation is received, an escort is 
required. Make it clear to the patient that the absence of an 
escort may result in procedure cancellation, which is espe-
cially frustrating to a patient who has completed a bowel 
preparation. We have found that we cannot always rely on our 
schedulers to convey this critical piece of information, so we 
take a few moments to go over it personally.  

    Diffi culties at the First Encounter 

  Key concept :  Recognize potential barriers to your patient ’ s 
overall care ,  be prepared for the diffi cult questions ,  and , 
 again ,  rely upon an open and honest discussion in educating 
and counseling your patients . 

    Physical, Psychological, or Language Barriers 

 Some patient diffi culties are apparent immediately, such as 
obesity, diffi culty walking, shortness of breath, or pallor, but 
others do not emerge until the patient starts to talk. Language 
barriers, limits on mental capacity, anxieties, denial, and 
inappropriate expectations are among the obstacles you will 
encounter. 

 The patient may not be fl uent in English, so have an inter-
preter available. Since Spanish is frequently a fi rst language, a 
Spanish-speaking employee can provide a valuable bridge 
while arrangements are made for an interpreter. Often, the 
patient recognizes the language problem and brings a friend or 
relative who can interpret. The initial phone call usually alerts 
your receptionist to the language situation, and arrangements 
can be made in advance. Similar arrangements need to be 
made if the patient is a minor, needs a guardian, is mentally 
compromised, or needs consultation via a power of attorney.  

    The Internet: A Double-Edged Sword 

 Patients, friends, and relatives all go online to learn about the 
disease. At the same time, they may use the Internet to read 
about you. Being board certifi ed equates with “better” in many 
patient’s minds. Since your education is usually listed, you 
may need to be ready to discuss where you studied and why or 
why you have stayed in the area or moved so many times. 

 ( AS Kumar ) Many surgeons view free online profi les such 
as healthgrades.com or vitals.com [ 6 ,  7 ] as a nuisance, but in 
fact, this can be a tremendous marketing advantage if you take 
some time to feed the sites correct information and a photo [ 8 ]. 
If your practice does not have or cannot afford a web presence, 
these sites could help promote your practice and yourself. As 
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a young surgeon, half of the patients come from my referral 
network in the region and half is self- referred. It is common 
for me to ask a new patient, “How did you fi nd me?” and hear 
that my Internet presence is the answer [ 9 ]. 

 However, much of what is available about colon and rec-
tal surgery on the Internet will fall short of your own exper-
tise. Be prepared for the patient who comes armed with a 
printout of his or her personal research and one that disagrees 
with your diagnoses or course of actions. The ensuing dis-
cussion needs to be honest, thorough enough for a layperson 
to understand, and consistent with standards of care in colon 
and rectal surgery. Repeat that you believe your plan is best 

and that your plan is similar to what would be proposed by 
other specialists in colon and rectal disease. It is seldom nec-
essary to point out your education and training, but be pre-
pared and rehearse what you might say if such a statement 
becomes necessary.  

    Navigating a Litany “To Dos” 

 In taking on the care of a patient, you become the patient’s 
advocate. Your plan may include phone calls to other doc-
tors, investigations of comorbidities, laboratory studies, 

  Fig. 1.6    The ACS Case Log Portal allows surgeons to record their cases and track their outcomes compared to national trends ( With permission  [ 5 ])       
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imaging studies, physiological testing, endoscopy, or a refer-
ral to an ostomy nurse, a medical oncologist, a radiation 
oncologist, a geneticist, a psychiatrist, an infectious disease 
specialist, an interventional gastroenterologist, etc. This is a 
daunting list of “to dos” for a patient who is elderly or has a 
physical or mental limitation. Therefore, you and your team 
become the advocate. You, after all, are an expert at navigat-
ing the barriers that build up in hospital policies and routines. 
Cutting through the red tape on the patient’s behalf endears 
the patient to you. The patient should not leave the offi ce 
until each step in the plan is arranged or the means to accom-
plish it is clear to the patient and family. If a barrier is 
encountered by the patient that seems insurmountable, offer 
that the patient can always call you or your team for help. 
Such helpfulness adds to the bond between the patient, you, 
and your team. If your schedule affords it, calling to make 
some of the patients’ appointments while the patient is in 
your offi ce is especially appreciated. If possible, use a speak-
erphone; it will allow the patient to learn how smoothly a 
request is entertained when made by a physician personally 
or how even a physician must contend with red tape. When a 
patient witnesses you navigating phone trees and other road-
blocks in scheduling, it humanizes you.  

    Diffi cult Questions Posed to You 

 Often, one of the fi rst patient responses is “how soon can we 
have surgery?” It is especially diffi cult to win patients over 
to neoadjuvant chemoradiation and its long time frame. First, 
the patient wonders how long she or he has had the cancer. 
The answer is months to years. As surgeons, we know, from 
our experience of rectal cancer, that a relatively short delay 
is worthwhile to shrink the tumor, reduce the local recur-
rence rate, and “sterilize” the lymph nodes. We create realis-
tic expectations by telling our patients that they will be 
seeing us for the next year. Now the team includes a medical 
oncologist and radiation oncologist. 

 “Can’t you do it any sooner?” is another awkward ques-
tion. Some patients will have had an issue for many years, 
but the moment they see you, they are suddenly inspired to 
have their elective surgery occur immediately. This puts a 
surgeon in the challenging position of wanting to please the 
patient, on the one hand, and on the other hand wanting to 
optimize the clinical and operative schedule. 

 ( AS Kumar ) Early in my practice, I was very accommo-
dating with patients, especially because my operating room 
schedule was still a blank slate. As I have become more clini-
cally busy and more involved academically, I have learned to 
negotiate patient requests more gingerly, in order to keep my 
schedule manageable and effi cient. The “bad news” that sur-
gery will not be for another month can be blunted if imaging, 
laboratory tests, or clearance letters are required before the 

operation. In the case of outpatient anorectal cases on 
healthy, uncomplicated patients, it is often useful to schedule 
surgery for them all on one day, even if that given day is only 
once a month. A patient is generally satisfi ed with the expla-
nation, “I only do this type of case on a specifi c day.” You 
can assure him or her that if anything opens up earlier, you 
will let them know. For patients who are negotiating their 
work or vacation schedules, I explain that it is easier to offer 
them a selection of times and then for them to coordinate 
with the schedulers to get the time or date to their liking. At 
many institutions, it is easier to cancel or reschedule a case 
than to book it from scratch. I ask the patients to understand 
that hospitals usually function at capacity and that many 
entities stand to lose when cases are unexpectedly cancelled. 
This instills a respect for the effort it takes for something as 
serious as surgery to be scheduled. While I had a very high 
no-show or last-minute cancellation rate in the fi rst year of 
my practice, it has since greatly reduced, in part due to my 
modifi ed counseling methods. On the other hand, when I see 
a patient in the offi ce whose surgery cannot necessarily wait 
a month (i.e., an anal abscess or a chronic, unresponsive anal 
fi ssure), I adjust accordingly while explaining to the patient 
that surgery is demanded sooner or urgently. A high level of 
trust is created from an extraordinarily brief encounter. 

 “Doctor, how many of these procedures have you done?” 
Again, honesty must prevail. ( LE Smith ) Someone like me, who 
has been in practice for several years, may be able to say that the 
answer is many. But if this is the fi rst such procedure I have ever 
done, I tell them so. For instance, my fi rst sphincterotomy for 
fi ssure presented in the fi rst month after my residency. 
Sphincterotomy made more sense than the fi ssurectomy that I 
had been trained to do in residency. Before IRBs were intro-
duced, I was obliged to tell a patient that he would be my fi rst 
anal manometry patient and that I had created an anal catheter 
by gluing together several narrow tubes with a balloon at the tip, 
and from several sources assembled a water infusion pump, 
pressure recorder, and transducers. Likewise, my fi rst patients 
with an ileoanal pouch, an end-to-end stapled anastomosis, laser 
treatment, transanal endoscopic microsurgery, and laparoscopy 
were informed that they were the fi rst. No one walked away, but 
I was mentally prepared for the conversation. 

 ( AS Kumar ) The challenge of a young surgeon is that he 
or she can seem inexperienced to the patient and family. This 
puts a burden on the young surgeon to educate and to create 
bonding and trust. The educational discussion and the likely 
ensuing questions may take longer for the young surgeon. 
Emphasize that your recent training exposed you to the most 
modern practices and techniques. When I am asked how 
many of “Procedure X” I have done, I understand that the 
patient is not just seeking reassurance of my competence, but 
looking to judge my humility and honesty. I recount that I 
have been in the fi eld for 10 years (include the start of your 
general surgery training to present date) and in my specialty 
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for 4 years (include the start of your fellowship training to 
present date). I describe the rigors of the Accreditation 
Council of Graduate Medical Education (ACGME) specialty 
training programs and the tough standards of our boards of 
surgery and medical licensing authorities. I have ready 
access to my case logs from practice and from fellowship 
and can immediately provide them with not only my per-
sonal numbers if they are still interested but also the number 
of similar cases that my practice as a whole does per year. I 
reassure them that I have the advantage of a group practice 
where I can call on the expertise of my partners if needed. 
Sometimes, it introduces levity when I mention that youth 
gives me the advantage of bountiful energy and stamina for 
longer procedures (i.e., laparoscopic colectomy or transanal 
endoscopic operations). At this point, I am usually comfort-
able enough with the patient that I can say in all honesty, 
“You have every right to seek care from whomever you 
choose, and if you would like to see one of my partners for a 
second opinion, I can easily arrange that for you. We often 
operate together and having two surgeons involved in your 
case is an option if that makes you more comfortable.” 
Booking a case to be “double-scrubbed” can often be cum-
bersome on both your and your partner’s schedule. But 
sometimes all that is needed is for your partner to greet the 
patient with you in the preoperative area and then scrub 
 during the critical portion of the case. It is reassuring both to 
me and to my patients that I have expert partners just a phone 
call away. This conversation conveys to the patient that his or 
her need is my utmost priority and that my ego does not fac-
tor into my decision-making.  

    Preemptive Discussion of Potential 
Complications 

 Although the patient seeks reassurance, never promise a cure 
or a complication-free recovery. You cannot predict which 
patient will have a recurrence, a leak, a wound infection, pul-
monary embolus, or even death. 

 ( LE Smith ) Even for something as seemingly simple as a 
hemorrhoidectomy, it is bad practice to tell a patient that the 
risk of complication, ostomy, or death is nil. I do not mention 
death as a complication of anorectal disease or anorectal sur-
geries, but I also never promise that something untoward 
will not happen. I can remember almost every patient who 
died during the admission for my surgery. Interestingly, most 
were young and expected to tolerate surgery well; all this is 
perhaps the reason I remember them. For example, a 39-year- 
old woman with ulcerative colitis was to have a proctocolec-
tomy with ileostomy when there was an uncontrollable 
intraoperative hemorrhage in the pelvis, cardiac arrest on the 
operating table, closed chest massage with liver laceration, 
and fi nally exsanguination and death. Bleeding and death 

were discussed during consent, but this does not make telling 
her husband and small children that she died any easier. Yet 
it would have been worse if nothing had been said about the 
possibility preoperatively. Another example was a 41-year- 
old man, who had a pouch procedure without technical prob-
lems, but in the early morning of the second postoperative 
day, he died due to an unexpected myocardial infarction. The 
consent and documentation included the risk of death and 
had been discussed with both the patient and his wife, but it 
is still an incredibly diffi cult and emotional situation for 
everyone involved.   

    The Patient’s Family 

  Key concept :  The family plays a crucial role in all aspects of 
your patient ’ s recovery .  Be sure the accompanying 
person / family member understands the plan just as well or 
better than your patient . 

 A family member, or several, may accompany the patient. 
Often, the patient is insecure being alone or may be elderly 
and concerned about not understanding what is being 
explained. The anxious patient is unable to concentrate, and 
the elderly may have short-term memory failures. This rela-
tive or friend is your ally, serving as a liaison if the patient 
questions details of your counseling later. 

 The patient usually wants to tell you what has happened. 
Family members sometimes interrupt to tell the history even 
when the patient is willing and able to do so. Return the con-
versation back to the patient and look him or her in the eye 
when you are talking. This concentration alerts the patient 
that you recognize their fears and that you will be their advo-
cate through the illness. Thereafter, the family may add infor-
mation that they think has been omitted. Do not cut the patient 
or family off before they have completed reporting the history 
as they want you to hear it. Listen. The most important con-
cept we can pass on to you is to become a good listener. 

 ( LE Smith ) I believe that the willingness to listen (and 
good documentation) kept me out of legal action for my 
entire career. 

 Occasionally, the family is overbearing, unreasonable, or 
lacks consensus. This can become a signifi cant and diffi cult 
obstacle, and sometimes we have appointed one of the more 
thoughtful members to serve as spokesperson. Through this, 
however, the patient still has the deciding vote. If you have 
been honest and dedicated to providing all the information, the 
patient will almost always accept your recommendations. 

 The family often is the most important support for post- 
hospital care. Asking where the patient might go after leav-
ing the hospital starts the family thinking about a plan. 

 When the family does not accompany a patient who 
needs an extensive surgery, or for whom you foresee a com-
plicated recovery, it is imperative to include the family in 
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the preoperative discussion, even if that discussion needs to 
be scheduled for another time. Occasionally, we will employ 
speakerphone to include absent family members. The 
patient sees that you understand the big picture and that you 
are anticipating their future needs. 

 Often, as you fi nish your session with the family, some-
one asks, “What would you do if this was one of your family 
members?” This has been an easy question for us and hope-
fully for you, because the correct answer is, “I would do the 
same thing if I were the patient, or for you if you were my 
family member.” One young patient of ours with advanced 
rectal cancer faced the decision to undergo an abdominoperi-
neal resection with permanent end colostomy. In an example 
like this, spend some time thinking about how you would 
face such a decision and answer yourself honestly about 
what you would choose, knowing that pelvic recurrence 
could cost you your life. It is an intimate and personal deci-
sion that only the patient can make. But as a leading author-
ity on this subject, your judgment may carry more weight 
than the patient’s own.  

    Communicating with Other Physicians 

  Key concept :  Stay in contact with your referring providers 
about not only patient care but also developments in colorec-
tal surgery  (i.e.,  new technology ).  Take advantage of the dif-
ferent ways to keep the lines of communication open , 
 especially those face - to - face interactions . 

 Sometimes, the patient has seen another surgeon, and you 
are the second opinion. The opinion may be the same or very 
similar. At this point, the patient often returns to the original 
surgeon. We do not make any effort to “steal” the patient; 
however, the patient may be impressed with you and your 
team and want to stay. In this case, the patient should person-
ally cancel future appointments with the other surgeon, if 
scheduled. It is wise to write a letter to the primary care doc-
tor, the gastroenterologist, and the original surgeon including 
your recommendations. Inform all parties that the patient 
requested to remain with your practice, and note that this was 
not by your suggestion. For the other surgeon, however, the 
loss will be remembered. Keep the lines of communication 
open by asking the surgeon if he or she wants to see the oper-
ative notes, pathology reports, and discharge summaries of 
the patient’s subsequent care. If referrals to oncologists are 
required, the original surgeon’s recommendations could be 
solicited, especially if the patient wishes his or her care to be 
in a geographic area that you are not familiar with. 

 If a difference in opinion exists between you and another 
surgeon, explain to the patient that this is the standard of care 
as you know it, point out that you have kept up with your 
education, and support your opinion with the latest, best 
knowledge and experience. On the other hand, if the patient 

or family wants a second opinion after visiting you—or if a 
visit to another surgeon is already scheduled—do not be 
offended, but welcome it as a chance to gain the insight of 
another trained professional. 

 In either case, regional societies are a venue to interact with 
your specialty’s colleagues. Apart from the weather, the stock 
market, or the latest in sports, there is no easier topic of con-
versation than mutual patients. The phenomenon of “doctor 
shopping” is now frequent, and all doctors are aware of it. 

 Another set of parties to keep in mind is the referring phy-
sician and primary care doctor. Good practice demands that 
you write a letter after the fi rst encounter regarding your 
diagnosis and recommendations. This has been aided by 
electronic medical records, which usually permits a link to 
send an automated letter to the referring doctors. Consider 
reinforcing your letter with a telephone call; doing so 
befriends the referring physician and makes it easier to fol-
low- up in case of an infection, a leak, a change in diagnosis, 
or, worst of all, death. The referring doctor feels responsible 
for complications after having recommended you to the 
patient. 

 Letters, e-mails, and telephone conversations simply can-
not substitute for face-to-face interactions with your referral 
network. If opportunities do not currently exist in your 
region for these meetings, seek to start one, such as a monthly 
dinner for case discussion. Continuing medical education 
(CME) credit can often be awarded and will be a draw for 
referring providers. Alternatively, give a luncheon talk at 
your referring physicians’ practice. For young physicians 
just starting out, this is an excellent way to get to know the 
region, make contact with the referral base, and educate phy-
sicians about your unique areas of interest, technologies, and 
techniques. An educational talk is an excellent strategy when 
faced with a particular referral network that has the habit of 
sending you mismanaged cases. Often word from you is all 
the push they need to get you in the loop earlier.  

    Conclusion 

 As surgeons caring for patients with complex colorectal dis-
eases, we are in the unique position of assisting patients to a 
diagnosis of a chronic, lifelong illness (such as Crohn’s), 
discussing potentially disfi guring procedures (such as 
abdominoperineal resections, permanent ostomies, and 
sacrectomies), and counseling those with unresectable car-
cinoma of the colon or rectum. These are the worst-case 
scenarios. We also care for benign, bread-and-butter, ano-
rectal disorders, those with polyps amenable to advanced 
endoscopic techniques, curable cancers with little to no 
external incisions, and those with chronic but signifi cant 
quality of life issues such as constipation or incontinence. 

 Part of why we choose this specialty is that we are 
drawn to the vast array of diagnostic and clinical com-
plexities. However, patients and referring providers carry 
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their own quirks and challenges that must also be care-
fully navigated, often all at the fi rst encounter. 

 In our practice, we have found it helpful to prepare for 
the encounter prior to the visit, provide formal introduc-
tions of ourselves and our team members when the patient 
is fully clothed, prepare the patient adequately for the 
examination (especially if it involves an inspection of 
their genitalia), and fi nally allow the patient to dress, use 
the toilet if necessary, and come to our offi ce or a confer-
ence room to discuss the next steps in their care. Including 
the family in person or by speakerphone during this 
review is especially useful and forms a bond with the 
people who will provide the patient their necessary post-
operative support. Delineating, in writing, the next steps 
in their care is essential, as patients are often overwhelmed 
by all that is attempted to be accomplished in one visit 
and details are bound to be missed. Advocating for your 
patient by making the referral appointments you deem 
necessary will quickly endear your patients to you. 
Equipping your patients with brochures, diagrams, and 
Internet resources that you endorse will further help them 
understand the nature of their disease and the procedure 
you propose. Finally, having excellent communication 
with your referral network will keep you in their good 
graces and elevate you as a respected member of your 
region’s surgical community.  

    Summary Pearls 

•     Having a patient-oriented team is critical because the 
patient’s fi rst encounter with you and your team sets the 
stage for everything that follows. The right receptionist is 
crucial, as is the right gateway for referring providers.  

•   Adroit use of e-mail and phone calls make the surgeon 
effi cient and generate patient trust and repeated referrals.  

•   The clinic atmosphere must be designed for maximum 
effi ciency, not just because it creates the best outcome, 
but because it also creates an impression of competence. 
A respectful style of dress matters. So does a proper intro-
duction of the team.  

•   The physical examination can be a vulnerable time for 
patients, so explanation of what to expect during each 
step of the exam is important. The same goes for convey-
ing pathology results, where simple attention to detail 
makes for a dramatically different patient experience.  

•   Educate the patient about his or her disease, and the options 
for treatment, with repetitive and consistent messages. Guide 
the patient to the right support groups and online resources.  

•   Honesty is the key to successful counseling. When it 
comes to critical instructions, make sure that the patient 
brings the necessary information, so neither the patient’s 
nor the physician’s time is wasted.  

•   Use the Internet as a means to provide confi rmatory infor-
mation to patients, to generate trust and referrals.  

•   Be the advocate for your patient as he or she navigates the 
obstacles of healthcare.  

•   Use understandable language to answer your patient's 
questions, as it sets the stage for effi cient management 
and patient cooperation.  

•   Managing a patient’s family wisely can turn them into 
allies.  

•   Respect is the key when other physicians wind up treating 
your patients or you end up treating theirs.        
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            Introduction 

  Key Concept :  Colorectal surgery has inherent risks .  It is ulti-
mately your responsibility ,  as the surgeon ,  to ensure that 
your patients have been completely and thoroughly evalu-
ated prior to surgery . 

 While no surgery can be completely risk-free, a thorough 
preoperative evaluation serves to identify and control peri-
operative risk as much as possible. Major advances in sur-
gery and anesthesia and improvements in preoperative risk 
assessment and management have led to a dramatic decrease 
in perioperative morbidity and mortality. This, in turn, has 

expanded the eligible patient population for major surgical 
procedures to include patients who would not have been con-
sidered surgical candidates in the past. 

 Perioperative risk assessment has three fundamental 
goals: (1) to identify previously undetected comorbid condi-
tions or factors, (2) to evaluate known conditions or factors 
that may increase the risk of perioperative complications, 
and (3) to optimize medical conditions preoperatively to 
reduce perioperative risk. Perioperative risk can be classifi ed 
into three categories: patient-specifi c risk, procedure- specifi c 
risk, and anesthetic-specifi c risk. Although these categories 
exist as distinct concepts, in practical terms, they are not 
independent and must be considered in concert when patients 
are being evaluated for surgery. 

 This chapter will focus on the role of the colorectal 
 surgeon in assessing perioperative risk, obtaining appropri-
ate consultation and synthesizing the information to provide 
safe surgery for patients.  

    Risk Stratifi cation 

  Key Concept :  There is no validated perioperative risk assess-
ment tool that combines all three categories of risk .  You must 
integrate several sources to obtain an overall preoperative 
risk assessment for each individual patient .  The ability to 
formulate a composite risk assessment is an essential com-
ponent of a good clinical judgment . 

    Assessing a Procedure-Specifi c Risk 

  Key Concept :  Several aspects  ( and potential outcomes )  of a 
colorectal procedure need to be considered to more accu-
rately determine the procedure - specifi c risk . 

 The AHA/ACC 2007 perioperative guidelines [ 1 ] classify 
procedure-specifi c risk into high, intermediate, and low-risk 
surgery (Fig.  2.1 ). Based on the Revised Cardiac Risk Index 
(RCRI), most colorectal procedures fall into the intermediate 
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 Key Points 

•     Understand the goals (and limitations) of a periop-
erative risk assessment and how it is ultimately used 
clinically.  

•   Tailor your preoperative laboratory tests to your 
particular patient, even if it means not checking any 
labs.  

•   You (the surgeon) are the one who “clears” your 
patient for surgery.  

•   The urgency of the clinical situation will often 
determine the (in) ability to obtain and extent of a 
preoperative risk assessment.  

•   Wound infections are common in colorectal sur-
gery; however, you need to have a system in place to 
reduce their occurrence, and pathways with several 
components are the best way to achieve this goal.    
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(i.e., abdominal procedures) and low-risk categories (i.e., 
ambulatory perianal, endoscopy), with an associated esti-
mated risk of cardiac morbidity of 1–5 and <1 %, respec-
tively. Patients in the low-risk category normally require 
minimal workup and do not require preoperative cardiac 
testing [ 2 ]. However, an estimation of cardiac risk based 
solely on this classifi cation system may under- or overesti-
mate risk, as these values are independent of preexisting 
comorbidities and do not include an estimate of surgical 
complexity. For example, an elderly otherwise healthy 
80-year-old undergoing an extended low anterior resection 
for rectal cancer may have an estimated risk of 1–5 % of hav-
ing cardiac event based on the RCRI index. Yet, from your 
(i.e., the surgeon’s) point of view, the risk of anastomotic 
leak is potentially much greater, and it may result in a signifi -
cant cardiac morbidity.

   Surgical complexity is diffi cult to quantify. The NICE 
guidelines for surgical stress has four categories in order 
to help group procedures by the amount of physiological 
stress that may result (Table  2.1 ) [ 3 ]. Colonic resection is 

considered grade 4 (major +) along with total joint replace-
ment, lung operations, neurosurgery, and cardiac surgery. 
This division is somewhat arbitrary, as even within each 
category, not all procedures are equal. When evaluating 
surgical stress, the surgeon must also take into account the 
effect of body habitus, fl uid shifts, the potential for blood 
loss, and prolonged surgery. Re-operative surgery also adds 
to complexity, which in turn is affected by the surgeon’s level 
of expertise and experience. When there is more than one 
procedure available as in rectal prolapse, you may opt for a 
less invasive approach in a high-risk patient. Although often 
implied, there is no evidence that a laparoscopic approach 
presents a lower risk to patients, and stress level alone does 
not appear to have affected the uptake of laparoscopy in 
colorectal cancer [ 4 ].

   What is clear, however, is that any patient who requires 
emergency surgery is at a higher risk for complications 
regardless of the presence or absence of any other variables. 
This is especially true in the elderly population [ 5 ]. 
Unfortunately, in most cases, you will have little opportunity 

  Fig. 2.1    Cardiac evaluation and cardiac care prior to noncardiac sur-
gery. *Noninvasive testing may be considered before surgery in specifi c 
patients with risk factors if it will change the management. †Clinical 
risk factors include ischemic heart disease, compensated or prior heart 

 failure, diabetes mellitus, renal insuffi ciency, and cerebrovascular 
 disease. ‡Consider perioperative beta-blockade for populations in which 
this has been shown to reduce cardiac morbidity/mortality.  LOE  level of 
evidence,  MET  metabolic equivalent (Modifi ed from Fleisher et al. [ 2 ])       
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to modify even known risk factors in this setting. It requires 
tremendous coordination between you and the anesthesiolo-
gist in the perioperative setting, along with the critical care 
team postoperatively, to follow these patients closely, antici-
pate potential problems based on their risk factors, and hope-
fully mitigate or manage them early as they arise.  

    Assessing an Anesthesia-Specifi c Risk 

  Key Concept :  Anesthetic risk is a combination of the effects 
of the anesthetic agents and ,  in large part ,  the skill level of 
the anesthesiologist . 

 Modern anesthesia is typically very safe, with an esti-
mated risk of death from anesthesia at 1 per 200,000–
300,000 anesthetics [ 6 ]. Based on the American Society of 
Anesthesiologists (ASA) physical status classifi cation sys-
tem, a normal healthy ASA class 1 patient has a mortality 
rate of less than 0.03 %. The rate increases to 0.2 % for class 
2 patients, 1.2 % for class 3 patients, 8 % for class 4 patients, 
and 34 % for class 5 patients [ 7 ]. Signifi cant perioperative 
morbidity is also related to ASA status, with a relative risk of 
2.2 and 4.4 for ASA classes 3 and 4, respectively [ 8 ]. 

 A number of meta-analyses have shown that overall mor-
tality is lower in patients receiving neuraxial anesthesia (epi-
dural or spinal) when compared to general inhalation 
anesthesia. Much of this difference is due to lower rates of 
thromboembolic disease, pneumonia, and respiratory depres-
sion [ 9 – 11 ]. In general, there is no difference in the rate of 
cardiac events between general and neuraxial anesthesia, 
though every effort is made to support the blood pressure 
during induction of general anesthesia. Patients who are 
being considered for neuraxial anesthesia for postoperative 
pain control may also gain additional benefi ts from the point 
of view of enhanced recovery, although this has not been 
consistent in the literature [ 12 ]. 

 Several special devices are at the disposal of (and often 
used by) the anesthesiologist to enhance intraoperative 
 monitoring. These include central venous catheters for vol-
ume status, arterial catheter for continuous blood pressure 
monitoring and frequent blood gas analysis, and pulmonary 
artery catheterization to monitor cardiac output, pulmo-
nary artery pressure, and pulmonary vascular resistance. 
Perhaps surprisingly, there is no good evidence that any of 
these interventions decrease the incidence of perioperative 

 complications. The routine use of pulmonary artery cathe-
ters for high-risk patients undergoing noncardiac surgery is 
not recommended [ 13 ,  14 ]. On the other hand, transesopha-
geal echocardiography is increasingly being used in high-
risk patients undergoing high-risk procedures to promote 
goal- directed therapy [ 15 ]. However, the indications for 
this technology are still evolving and oftentimes anesthesia 
dependent.  

    Assessing a Patient-Specifi c Risk 

  Key Concept :  Healthy patients can be screened with a simple 
questionnaire that includes age ,  exercise tolerance ,  social 
habits ,  medications ,  and problems with previous anesthetics . 
 In general ,  selective preoperative testing should be based on 
a focused history and physical examination . 

    The Healthy Patient 
 The goal in evaluating the healthy patient is to identify previ-
ously unrecognized conditions or factors that may increase 
perioperative risk. When a healthy patient is seen in the 
offi ce regarding surgery, we have them fi ll out a short ques-
tionnaire regarding their medical history. With respect to 
perioperative risk, we are specifi cally interested in a basic 
screen focused on cardiac and respiratory symptoms to elu-
cidate occult disease. These two systems are responsible for 
most of the signifi cant postoperative morbidity. In addition, 
there is level I data for effective preventative strategies 
geared towards them. As such, we consider 5 factors:  patient 
age ,  exercise capacity ,  social habits  ( alcohol and smoking ), 
 medication use ,  and problems with previous anesthetics . 

   Age 
 Much of the age-related risk is due to the increasing preva-
lence of comorbidities that occur with advancing age. In a 
large study of 1.2 million Medicare patients undergoing elec-
tive surgery, the operative mortality for patients ≥80 years 
was more than twice that of patients 65–69 years of age [ 16 ]. 
In another study of 50,000 elderly patients undergoing elec-
tive surgery, operative mortality increased from 1.3 % in 
patients less than 60 years of age to 11.3 % in patients 80–89 
years of age [ 17 ]. With respect to pulmonary events, a large 
systematic review found that age was one of the most impor-
tant independent predictors for complications, even after 

   Table 2.1    National Institute for Health and Care Excellence (NICE) classifi cation of surgical stress   

 Grade 1  Minor  Excision of lesion of skin; drainage of breast abscess 
 Grade 2  Intermediate  Primary repair of inguinal hernia; excision of varicose vein(s) of leg; tonsillectomy; adenotonsillectomy; knee 

arthroscopy 
 Grade 3  Major  Total abdominal hysterectomy; endoscopic resection of prostate; lumbar discectomy; thyroidectomy 
 Grade 4  Major+  Total joint replacement; lung operations; colonic resection; radical neck dissection; neurosurgery; cardiac surgery 

   From : Reynolds et al. [ 3 ]  

2 Perioperative Risk Assessment
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adjusting for comorbidities [ 18 ]. Despite these negative fi nd-
ings, improvements in anesthetic and surgical care have 
reduced age-related differences such that some authors state 
age should not be used as the sole criteria to withhold a sur-
gical procedure [ 19 ], while others disagree [ 20 ]. Despite the 
disagreement, it is not uncommon to successfully perform 
major abdominal procedures in relatively healthy nonage-
narians and even have >90-year-old patients recover well 
from emergency surgery [ 21 ,  22 ].  

   Exercise Tolerance 
 Patients with unlimited exercise tolerance are generally at 
low risk for perioperative cardiopulmonary complications. A 
general assessment of exercise tolerance has been defi ned as 
the ability to walk two blocks on level ground without symp-
toms or carry two bags of groceries up one fl ight of stairs 
without symptoms [ 23 ,  24 ]. When these simple criteria were 
used prospectively in a study of 600 patients undergoing 
major surgery, patients with poor exercise capacity suffered 
twice as many postoperative complications (20 % vs. 10 %) 
and twice as many cardiovascular complications (10 % vs. 
5 %) when compared to patients with good exercise capacity 
[ 25 ]. In a study of 847 patients undergoing elective abdomi-
nal surgery, poor exercise capacity was a stronger predictor 
of mortality than the individual risk factors comprising the 
Revised Cardiac Risk Index (RCRI) [ 26 ]. It is an easy ques-
tion to ask and get an overall feel for the patient’s tolerance.  

   Social Habits 
 The association between social habits and increased peri-
operative risk is well described, and generally bad habits 
lead to bad outcomes. In a study of US veterans, a validated 
questionnaire on alcohol use administered within 1 year 
prior to surgery was able to stratify patients for risk of 
surgical site infections, overall infections, and cardiopul-
monary complications [ 27 ]. Another small trial of patients 
undergoing colorectal surgery reported a benefi cial effect of 
alcohol cessation prior to surgery on postoperative complica-
tions. Although the optimal time for cessation of alcohol is 
unknown, the earlier, the better [ 28 ]. You should note, how-
ever, that stopping in a time frame where acute withdrawal is 
likely to occur (i.e., DTs) would not be ideal. 

 Smoking is strongly associated with postoperative mor-
bidity, especially pulmonary and wound complications, and 
mortality [ 29 ]. Yet, there is something you can do about it, 
 if  you can get your patient to quit. A recent meta-analysis of 
6 randomized trials and 15 observational studies demon-
strated a signifi cantly lower overall risk of postoperative 
complications with cessation of smoking [ 30 ]. In contrast 
to alcohol use, complication rates were inversely propor-
tional to longer smoke-free periods; thus, preoperative 
counseling and adjunctive measures to stop smoking should 
be encouraged.  

   Medications 
 In addition to a complete list of prescription medications and 
allergies, a medication screen must include information on 
both over-the-counter and alternative medications. Aspirin 
and other nonsteroidal anti-infl ammatory medications are 
commonly used and potentially effect hemostasis. Patients 
often forget to include them as medications, except if directly 
asked by name. Some alternative medicines are associated 
with an increased risk of perioperative complications, but 
because they are “natural,” patients may only provide infor-
mation on direct questioning. A complete list of these medi-
cations is beyond the scope of this review. However, there 
are several excellent reviews of the common alternative 
medications and their potential perioperative effects [ 31 ].  

   Anesthetic Issues 
 Likely, the most important question you can ask in this cat-
egory relates to their past history with anesthetics. Patients 
who have had problems with previous surgery or anesthetics 
should receive a preoperative anesthesia consult. This 
includes a family history of anesthetic problems, which may 
mandate additional preoperative investigations or intraoper-
ative precautionary measures. Other anatomical factors that 
must be considered include the fi nding of a potentially diffi -
cult airway due to limitations on mouth opening, microgna-
thia, obesity, and limitations of neck extension in patients 
with cervical arthritis. Furthermore, patients who are under-
going a laparotomy require a thorough preoperative discus-
sion of the options for postoperative pain control. 

 The initial preoperative screen is supplemented with a 
thorough physical examination. Based on any positive fi nd-
ings from either the history or physical examination, selec-
tive investigations are ordered, and if appropriate, a medical 
consult is organized. 

   Preoperative Testing 
  Key Concept :  Preoperative testing should be selective and 
based on positive fi ndings from a focused history and physi-
cal examination.  

 There is ample evidence that nonselective testing of 
healthy patients rarely results in a positive test that in turn is 
unlikely to result in a signifi cant adverse event [ 32 – 35 ]. 
Because of the low incidence of signifi cant abnormalities in 
healthy patients, the positive predictive value of specifi c 
tests is also very low. You should remember that nonselec-
tive testing actually increases the rate of false-positive 
results, which then necessitate further testing, increased 
expense, inconvenience, and a possible delay of surgery. 
Furthermore, a normal test does not necessarily reduce the 
risk of an adverse perioperative event [ 36 ]. 

 This is not to say that you should never order tests. 
Baseline preoperative tests may be indicated when the 
 proposed surgery is expected to signifi cantly alter values 
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(i.e., large operation in a patient with baseline mild renal 
insuffi ciency—see below) or if an asymptomatic patient is 
in a high-risk group for a specifi c condition. There should 
be an expectation of an abnormal result that is relevant for 
anesthesia or surgical care. 

    At the present time, we check a baseline hemoglobin in 
healthy patients who are at risk of signifi cant blood loss such 
as colonic resection or in patients with a high chance of ane-
mia due to their underlying disease process. We do not rou-
tinely check electrolytes, blood glucose, liver function, 
hemostasis, or urinalysis in healthy patients undergoing either 
a colonic resection (moderate risk) or outpatient low-risk sur-
gery. We do get a serum Cr in patients over 50 years of age 
undergoing colonic resection and in all patients suspected of 
having renal dysfunction (see below). We do not order a rou-
tine ECG unless patients are over 60 years of age or have 
other specifi c clinical indications such as asthma or smoking. 
Routine preoperative chest X-rays are not ordered in healthy 
patients. They may also be part of a workup for malignant 
disease when a chest CT has not been performed (Table  2.2 ).

         The Comorbid Patient 
  Key Concept :  Patients with newly recognized or known 
comorbidities require preoperative consultation with system 
evaluation and the institution of preoperative strategies to 
minimize risk and maximize safety . 

   Consultation 
 The preoperative evaluation of specifi c comorbidities and 
anesthetic risks requires consultation. Good communication 
is paramount. The surgeon should provide all the essential 
history and physical fi ndings, diagnostic imaging, and labo-
ratory results. The consult should be centered on a very spe-
cifi c question usually regarding specifi c comorbidities. 
 Asking for the patient to be cleared for surgery is not suffi -
cient . In addition, the urgency of the surgery should be indi-
cated; is the condition emergent, urgent, or elective? For 
complicated or emergent cases, we try to discuss the case 
directly with the internist prior to the consult. It is sometimes 
helpful for the internist to understand the surgical options 
and the potential compromises that may have to be made 

depending on the degree of patient-specifi c risk. In high-risk 
non-emergent situations, the patient may see the internist 
prior to a fi nal decision regarding surgery, especially when 
the preoperative assessment is an important part of the deci-
sion to operate. 

 Try to direct the consult to the specialist who is best 
equipped to provide not only an answer but also specifi c 
treatment and postoperative support should a complication 
arise. If a patient has a single-system disease with a previ-
ously established relationship (i.e., cardiology or nephrology 
only), we use that consultant and reserve the general internist 
for those with multisystem disease. 

 In complex cases or patients at very high risk due to 
extensive comorbidities or high procedural risk, arrange-
ments should be made in advance for ICU support. While 
open units have been the norm in the past, most hospitals are 
moving towards closed ICUs. A frank discussion with the 
patient regarding the potential for ICU admission, ventilator 
dependency, and the level of acceptable resuscitative mea-
sures must occur and must be communicated preoperatively 
to the ICU team.     

    Cardiovascular Risk Assessment and Risk 
Reduction 

  Key Concept :  Cardiovascular risk is best assessed using one 
of the well - defi ned cardiac risk indices .  High - risk patients 
with signifi cant cardiovascular disease may require preop-
erative stabilization with medical therapy ,  and in some 
cases ,  preoperative revascularization to decrease risk . 

 Cardiovascular risk assessment is based on an evaluation 
of specifi c predictive clinical variables, exercise capacity, 
and surgery-specifi c risk. The algorithm for cardiovascular 
risk assessment is reproduced in Fig.  2.1  [ 1 ]. Patients at high 
risk of cardiovascular events who require emergency surgery 
may not have time to be fully evaluated or medically opti-
mized due to the urgency of their surgical problem. In this 
situation, clinical conditions should be documented for mon-
itoring with management and stabilization occurring intraop-
eratively and in the postoperative period. 

    Table 2.2    Revised Cardiac Risk Index (RCRI)   

 Predictors  Number of predictions 
 Risk (cardiac death, nonfatal myocardial 
infarction, and nonfatal cardiac arrest) (%) 

 History of ischemic heart disease  0  0.4 
 History of congestive heart failure  1  1.0 
 History of cerebrovascular disease (stroke or transient ischemic attack)  2  2.4 
 History of diabetes requiring preoperative insulin use  3  5.4 
 Chronic kidney disease (creatinine >2 mg/dL)  >3  5.4 
 Undergoing suprainguinal vascular, intraperitoneal, or intrathoracic 
surgery 

  Modifi ed from Lee et al. [ 40 ]  

2 Perioperative Risk Assessment
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 In the urgent or elective situation, there are several fac-
tors that increase the risk of signifi cant postoperative cardiac 
events such as myocardial infarction (MI), heart failure, and 
death. These factors include unstable angina, severe angina 
or recent MI (within 30 days), decompensated heart failure, 
signifi cant arrhythmias, and severe valvular heart disease. 
When these factors are present (especially in combination), a 
very careful preoperative evaluation is required and may jus-
tify a delay in, or even preclude proceeding with, surgery. In 
addition, there are a number of secondary clinical variables 
that include a history of ischemic heart disease, cerebral vas-
cular disease, compensated heart failure or prior heart fail-
ure, diabetes mellitus, and renal insuffi ciency, which are also 
predictive for cardiovascular morbidity [ 37 ]. While many of 
them are incorporated into the clinical risk indexes outlined 
below to give an overall risk score for the patient, they do 
have independent associations with worse outcomes as well. 

 An evaluation of patient-specifi c risk also includes an 
assessment of exercise tolerance. As noted previously, poor 
exercise tolerance has been defi ned as the inability to walk 
two to four blocks or climb two fl ights of stairs at a normal 
pace due to the development of dyspnea, angina, or excessive 
fatigue. This translates to a metabolic equivalent of ~4 (4 
MET), and failure to achieve this is predictive of in- hospital 
perioperative risk. Additional activities with a similar meta-
bolic equivalent include carrying objects of 15–20 lb and 
playing golf or doubles tennis. 

 The overall perioperative cardiovascular risk for each 
individual patient is determined using one of several car-
diac risk indexes. In 1977, Goldman was one of the fi rst to 
develop a cardiac risk index using nine variables to predict 
the development of cardiac complications [ 38 ]. Since then, 
several others have come along—some cardiac-specifi c, 
and others more general (i.e., ASA Classifi cation [ 39 ,  70 ]; 
Table  2.3 ). Earlier, we introduced the Revised Cardiac Risk 
Index (RCRI) or Lee Index, as it is one of the most widely 
used due to its simplicity and clinical utility [ 40 ] (Table  2.2 ). 
It is the primary index applied at our center and is based 
on the presence or absence of six predictive factors:  high -
 risk surgery ,  ischemic heart disease ,  congestive heart fail-
ure ,  cerebrovascular disease ,  diabetes mellitus ,  and renal 
dysfunction . Patients receive one point for each risk factor 
that is present to give a cumulative index score. The rate of 

development of a major cardiac event—defi ned as myocar-
dial infarction, pulmonary edema, ventricular fi brillation/
cardiac arrest, and complete heart block—is estimated to be 
0.4 % (95 % CI 0.1–0.8 %), 1 % (95 % CI 0.5–1.4 %), 2.4 % 
(95 % CI 1.3–3.5 %), and 5.4 % (95 % CI 2.8–7.9 %) for 
scores of 0, 1, 2, and ≥3, respectively [ 41 ,  42 ]. Using the 
AHA algorithm, patients at high risk for cardiac complica-
tions (score ≥3) should undergo noninvasive cardiac (stress) 
testing. If severe myocardial ischemia is identifi ed, coronary 
revascularization should be considered prior to planned sur-
gery (if possible), in addition to preventative medical strate-
gies outlined below.

   Recently, a new predictive risk model for periopera-
tive myocardial infarction/cardiac arrest was constructed 
from the American College of Surgeons National Surgery 
Quality Improvement Program (NSQIP) database [ 43 ]. 
This model is based on a very large patient cohort where 
more recent preventive and interventional cardiac strategies 
were applied. On multivariate regression analysis, signifi -
cant predictive variables included type of surgery, depen-
dent functional class, abnormal creatinine, ASA class, and 
increased age. This model is not as well known; thus, many 
internists are not comfortable using it. However, when com-
pared directly to the RCRI model, it demonstrated higher 
predictive accuracy. An online calculator has been created 
which makes it easy to apply by the surgeon to determine 
individual risk [ 44 ]. 

 Perioperative medical therapy for cardiac risk reduction 
includes B-blockers, statins, and aspirin. High-risk patients 
or those who take these medications preoperatively require 
medical consultation. Based on recent evidence, preopera-
tive B-blocker use has been limited to specifi c risk groups 
and must be introduced gradually. Despite good evidence for 
the benefi cial effect of B-blockers and statins [ 45 ,  46 ], the 
evidence for the perioperative use of aspirin and/or thieno-
pyridine for the reduction of cardiac risk is less clear due to 
an increased risk of perioperative bleeding. While aspirin 
alone is safe, the combination of aspirin with thienopyridine 
is associated with an increased risk of perioperative bleeding 
and transfusion. To reduce the risk of bleeding, thienopyri-
dine should be discontinued 5–7 days prior to surgery and 
restarted as soon as the risk of postoperative bleeding has 
decreased. 

   Table 2.3    American Society 
of Anesthesiologists (ASA) 
classifi cation   

 ASA1  A normal healthy patient 
 ASA 2  A patient with mild systemic disease 
 ASA 3  A patient with severe systemic disease 
 ASA 4  A patient with severe systemic disease that is a constant threat to life 
 ASA 5  A moribund patient who is not expected to survive without the operation 
 ASA 6  A declared brain-dead patient whose organs are being removed for donor purposes 

  Modifi ed from the American Society of Anesthesiologists (ASA) [ 70 ] 
 There are modifi cations—the addition of “E” for an emergency and the addition of “P” for pregnancy  
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 High-risk patients with severe cardiac ischemia may be 
candidates for preoperative coronary revascularization. 
Patients with left main stem or three-vessel CAD associated 
with poor left ventricular function have a recognized sur-
vival advantage with either coronary artery bypass (CABG) 
or percutaneous coronary intervention (PCI) including bal-
loon angioplasty and/or stent placement. The benefi ts and 
risks of revascularization must be factored into the decision- 
making process. CABG has a higher procedural risk than 
PCI. However, PCI with stent placement is associated with 
an increased risk of perioperative bleeding due to the use of 
dual antiplatelet agents, which, if stopped prematurely, may 
result in stent occlusion. Ideally, colorectal surgery should be 
delayed ~30–45 days after placement of a bare metal stent 
and 1 year following a drug-eluding stent. This may not be 
practical in a patient with a near obstructing cancer or in the 
situation of a narrow therapeutic window following chemo-
radiation. Patients who require surgery within a month of 
coronary revascularization should undergo either an angio-
plasty without stent placement or, in select circumstances, a 
CABG. The colorectal surgeon must be involved in these 
complex decisions, especially when determining the urgency 
of the situation.  

    Pulmonary Risk Assessment and Risk 
Reduction 

  Key Concept :  Perioperative pulmonary complications are 
common and predictable and can be minimized with good 
perioperative care . 

 Pulmonary complications are a major source of postopera-
tive morbidity and mortality. In a large systematic review by 
Smetana, the overall rate of signifi cant postoperative pulmo-
nary complications was 6.8 % [ 18 ]. These included atelecta-
sis, pneumonia, bronchitis, respiratory failure (with or without 
a need for mechanical ventilation), an exacerbation of under-
lying chronic lung disease, and bronchospasm [ 18 ,  47 ]. 

 Pulmonary risk assessment is based on patient-specifi c 
factors and procedure-related factors. Recognized patient- 
related factors include age >50 years, chronic obstructive 
lung disease, congestive heart failure, obstructive sleep 
apnea, poor general health (ASA >2), pulmonary hyperten-
sion, low oxygen saturation, and serum albumin <35 g/L [ 18 , 
 48 ,  49 ]. Additional variables that are contributory, but not 
as well defi ned, include hypocapnea, abnormal chest X-ray, 
smoking within the previous 8 weeks, and an active upper 
respiratory tract infection. From a procedural point of view, 
patients undergoing emergency surgery or prolonged major 
abdominal surgery (>3 h) such as a colon resection are con-
sidered to be at high risk of postoperative pulmonary com-
plications [ 50 ,  51 ]. If you are prone to using a Pfannenstiel 
incision for many of your abdominal cases, it is worth 

 noting that lower abdominal incisions are associated with a 
decreased risk from a pulmonary standpoint. Additionally, a 
Cochrane analysis of short-term outcomes in laparoscopic 
vs. open colon surgery demonstrated improved pulmonary 
function with the laparoscopic approach [ 52 ]. 

 A complete history and physical examination is the cor-
nerstone of preoperative evaluation for pulmonary disease. 
You should look for signs and symptoms of occult respira-
tory disease, a recent exacerbation of known disease, and 
symptoms of uncontrolled disease. The American College of 
Physicians has published guidelines for preoperative evalu-
ation and perioperative management of pulmonary risk [ 53 ]. 
Preoperative use of chest radiography and spirometry may 
be indicated in patients with chronic obstructive lung dis-
ease (COPD) or asthma, but have not been shown to predict 
the risk of postoperative pulmonary complications. Patients 
with acute or chronic pulmonary illness should, in general, 
have surgery postponed until their pulmonary disease is sta-
bilized. What can help to a certain degree are a few straight-
forward things. First, excellent perioperative pain control is 
paramount to encourage deep breathing and early mobiliza-
tion. This may take the form of patient-controlled anesthe-
sia or an epidural and should be discussed with anesthesia 
preoperatively. Second, we try to get patients mobilizing as 
soon as possible, often within the fi rst 6–12 h postopera-
tively. All patients undergoing abdominal procedures are 
instructed preoperatively in deep breathing exercises and/or 
incentive spirometry. While these may seem trivial, there is 
likely no better thing you can get your patient to do other 
than get out of bed and breathe. In contrast, there is no evi-
dence to support the use of pulmonary artery catheterization 
or total parenteral nutrition to reduce the risk of pulmonary 
complications.  

    Chronic Renal Failure Risk Assessment 
and Risk Reduction 

  Key Concept :  When dealing with patients with chronic renal 
failure ,  you must be careful to avoid exacerbating their renal 
function with contrast imaging ,  ill - guided perioperative fl uid 
management ,  and / or medications .  These patients also have 
higher rates of postoperative morbidity and mortality and 
should be counseled accordingly . 

 The rate of chronic renal failure in patients over the age of 
60 is approximately 25 % [ 54 ]. Chronic renal failure (CRF) 
includes a broad spectrum of diseases that can range from a 
decrease in a patient’s glomerular fi ltration rate (GFR) below 
60 mL/min to end-stage renal failure with dialysis depen-
dence. Important issues to consider in these patients include 
avoiding situations that will worsen renal function (partic-
ularly in those who are not dialysis dependent), recogniz-
ing the potential for additional comorbidities (i.e., ischemic 

2 Perioperative Risk Assessment



24

heart disease), and identifying the increased risk of periop-
erative morbidity and mortality. 

 Although an unenhanced CT scan provides far less infor-
mation, we generally try to avoid intravenous contrast, 
whenever possible, in patients with renal failure who are not 
dialysis dependent but with underlying borderline renal 
insuffi ciency. Options include non-contrast CT scans, MRI, 
and/or ultrasound. When a contrast-enhanced scan is neces-
sary in a patient with a GFR below 60 mL/min, and espe-
cially below 45 mL/min, nephrotoxic medications (including 
metformin) should be held for 48 h pre- and post-contrast (if 
at all possible). Intravenous hydration prior to the scan pro-
vides additional protection. Of note,  N -acetylcysteine is now 
proven to be largely unhelpful and should not be relied upon 
in isolation to decrease the risk of contrast-induced nephrop-
athy [ 55 ]. In patients who are already on dialysis, we gener-
ally utilize IV contrast if indicated and arrange for the patient 
to undergo dialysis post-contrast. 

 If a bowel preparation is required, it is important to pro-
vide clear instructions to these patients to avoid the risk of 
preoperative dehydration. We typically utilize a split dose 
polyethylene glycol preparation in these situations and make 
sure that patients understand the need to consume regular 
amounts of oral fl uids in addition to the prep. 

 Patients with chronic renal failure often have multiple 
comorbid illnesses and thus require careful and complete 
preoperative assessment to optimize their safety. We feel that 
all of these patients require a preoperative internal medicine 
consultation. In patients with CRF who do not have known 
cardiac disease, the clinician should have a high index of sus-
picion of subclinical ischemic heart disease. We and others 
have demonstrated a higher risk for perioperative morbid-
ity and mortality [ 56 ]. In this cohort, it is worth noting that 
mortality following elective colorectal surgery is ~5–10 % 
and can range up to 40 % following emergency colorectal 
surgery. These risks must be taken into consideration when 
consenting patients with chronic renal failure for surgery.  

    Diabetes Mellitus Risk Assessment 
and Risk Reduction 

  Key Concept :  Diabetic patients have high rates of addi-
tional comorbidity and are more likely to be asymptomatic . 
 Therefore ,  keep a high degree of suspicion .  Diabetics also 
have higher rates of surgical site infection ,  which can be 
minimized by good glycemic control . 

 Diabetic patients also have a spectrum of disease, ranging 
from mild diet-controlled diabetes to type 1 insulin- 
dependent diabetes. Greater than 8 % of the US population 
are now diabetics. Approximately 50 % of diabetics will 
require surgery at some point in their lifetime, and it’s esti-
mated that 20 % of surgical patients have diabetes. A study 

using the National Inpatient Sample showed that 15 % of 
patients undergoing screening for colorectal cancer between 
1998 and 2005 were diabetic [ 57 ]. 

 Patients with long-standing diabetes often have additional 
comorbidity, which is sometimes occult. Diabetics have 
higher rates of cardiovascular disease, and more concerning, 
diabetic patients who have ischemic heart disease are more 
likely to be asymptomatic than nondiabetics. Thus, you need 
to have a high degree of suspicion, and a lower threshold, 
for formal preoperative cardiac evaluation in this cohort. 
Diabetic patients also have higher rates of nephropathy, so 
care needs to be exercised when using potentially nephro-
toxic medications and contrast agents. 

 When possible, we have our diabetic patients scheduled 
as the fi rst case in the morning to minimize the duration of 
their fast and the disruption to their diabetic routine. Patients 
on oral hypoglycemic medications can generally hold their 
medication in the morning of surgery. Insulin-dependent 
diabetics can generally be advised to take half of their regu-
lar morning dose. It is often helpful to have the patient’s 
primary care physician or a consulting general internist 
make specifi c recommendation for their diabetic medica-
tions perioperatively. Patients with type 1 diabetes are insu-
lin defi cient and prone to developing ketosis and acidosis, so 
they need long- acting insulin regardless of where their glu-
cose readings lie. If they will be unable to eat, they also 
require glucose in their IV fl uids (we typically use 
D5/0.45NS +20 mEq/L KCl). 

 Finally, diabetic patients are at higher risk of surgical site 
infections following colorectal surgery [ 58 ]. This is particu-
larly true for patients whose HbA1C levels are greater than 
7 %. Both the American Diabetes Association and the 
Canadian Diabetes Association have clinical practice guide-
lines that suggest keeping random glucose readings below 
180 mg/dL (10 mmol/L). While we do not necessarily change 
our practice (as we are diligent about wound care in all 
patients), wound redness in a diabetic is likely a problem and 
may need to be opened, cultured, and given antibiotics as 
indicated.  

    Hepatic Failure Risk Assessment 
and Risk Reduction 

  Key Concept :  Patients with cirrhosis who require colorectal 
surgery are at increased risk of perioperative morbidity and 
mortality .  When assessing a patient with known cirrhosis for 
surgery ,  it is critical to take into consideration the natural 
history of the disease state in question ,  the life expectancy of 
the patient ,  and whether the patient is a candidate for liver 
transplantation .  Most importantly ,  both the surgeon and the 
patient should have a realistic expectation of the morbidity 
and mortality risk associated with the surgery . 
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 While the number of patients with cirrhosis who require 
colorectal surgery is currently low, that number will likely 
increase signifi cantly in the near future. In addition to the 
known conditions that lead to cirrhosis, the increasing preva-
lence of obesity has led to approximately one-third of the US 
population having nonalcoholic fatty liver disease, of which 
about 20 % will develop nonalcoholic steatohepatitis 
(NASH). This in turn will likely lead to many more patients 
with signifi cant liver disease, as approximately 20–30 % of 
adults with NASH will develop cirrhosis. 

 There are two clinical scoring systems that are commonly 
used to estimate a cirrhotic patient’s perioperative mortality 
risk: the Child-Turcotte-Pugh classifi cation, which was ini-
tially used to estimate risk in patients undergoing portosys-
temic shunt procedures, but more recently has been shown to 
be valid in other abdominal surgery [ 59 ] and the Model for 
End-Stage Liver Disease or MELD score [ 60 ]. The MELD 
score is complex to calculate without electronic means, but 
is the result of the following formula: MELD = 3.78 × (bili-
rubin mg/dL) + 11.2 × INR + 9.57 × creatinine mg/dL + 6.43. 
Fortunately, several websites are available where patient val-
ues can be inputted and a risk estimate can be immediately 
provided, including that of the authors of the original paper 
at the Mayo Clinic [ 61 ]. 

 One of the more diffi cult situations in colorectal surgery 
is the discovery of a colorectal cancer in a patient waiting for 
liver transplantation. The presence of a malignancy automat-
ically removes the patient from the transplant list. To be eli-
gible for reinstatement, a 5-year disease-free period is 
required. This requires a thorough evaluation of the risks, 
potential morbidity and mortality, as well as the life expec-
tancy of the patient with respect to the tumor and the hepatic 
failure (both with and without the transplant). A multidisci-
plinary discussion including the surgeon, the transplant 
team, and the hepatologist, along with the patient, is required 
so that proper and realistic decisions can be made on an indi-
vidual basis.  

    Surgical Site Infection (SSI) Risk Assessment 
and Reduction 

  Key Concept :  Surgical site infections are common following 
colorectal surgery .  Steps to minimize the risk ,  particularly in 
the high - risk patient ,  are essential . 

 Colorectal surgery is associated with a relatively high 
rate of SSI. A few (of several) factors that have been shown 
to increase the risk include DM, obesity, open surgery, lon-
ger operative time, and emergency surgery [ 62 ]. While 
most of the factors associated with SSI are not modifi able, 
it is important to recognize the risks and to use the best 
practice patterns to minimize the likelihood of SSI in these 
patients. 

 Important components of SSI prevention include preop-
erative antibiotics, appropriate skin preparation, mainte-
nance of normothermia, avoiding hyperglycemia, and good 
postoperative care [ 63 ]. Likely one of the easiest, yet often 
missed, is ensuring the prophylactic antibiotics are adminis-
tered within 1 h of the skin incision. We typically use cefazo-
lin and metronidazole. In patients with  B -lactam allergy, 
gentamicin can be substituted for cefazolin. Patients known 
to be colonized with MRSA require vancomycin instead of 
cefazolin. Cefazolin should be re-dosed in cases lasting 
greater than 3 h or with signifi cant blood loss. Metronidazole 
is typically re-dosed for cases lasting longer than 8 h. 

 For skin preparation, avoidance of shaving is important, 
especially the night prior. If hair removal is required, clip-
pers should be used in the operating room prior to surgery. 
   Although chlorhexidine wash has been recommended, the 
results of a Cochrane analysis showed that chlorhexidine 
preparation did not demonstrate a signifi cant reduction in 
SSIs [ 64 ]. There is also confl icting evidence for the use of 
wound protectors, though data does support its use for 
decreasing SSI in colorectal surgery [ 65 ]. Our standard prac-
tice includes the routine use of clippers for hair removal, 
chlorhexidine-alcohol skin prep, when possible, and selec-
tive use of wound protectors. 

 Maintenance of normothermia is an important component 
for SSI prevention. Two randomized controlled trials have 
demonstrated a signifi cantly reduced incidence of SSI in 
patients who are kept normothermic by active warming 
methods, and they are generally a component of most path-
ways aimed at reducing SSIs [ 66 ]. We use warmed fl uids and 
forced air warmers to maintain normothermia. In addition, 
there is an emerging body of literature for colorectal patients 
that supplemental and high FiO 2  is associated with lower 
rates of SSI [ 67 ]. Finally, as stated above, it is imperative to 
maintain tight glucose control pre- and perioperatively to 
help reduce the risk of infection.  

    Anastomotic Leak: Risk Assessment 
and Risk Reduction 

  Key Concept :  Diverting stomas decrease both the incidence 
and the consequences of high - risk anastomoses and should 
be considered in distal rectal anastomoses . 

 While there is a detailed review on anastomotic leak by 
Dr. Fleshman elsewhere in this text, a few brief notes are 
worth mentioning in the context of risk assessment (and 
mitigating it). There are many situations where an anastomo-
sis is considered to be at increased risk of leak. Aside from 
technical issues at the time of surgery, commonly implicated 
patient factors include prolonged operative time, signifi cant 
blood loss or need for transfusion, low rectal anastomosis, 
male sex, steroid use, weight loss, low albumin, obesity, 

2 Perioperative Risk Assessment



26

ASA class >3, smoking, COPD, and emergency surgery [ 68 ]. 
When more than one of these factors is present, the risk of 
anastomotic leak is increased. 

 Diverting stomas had previously been felt to decrease the 
consequences of a leak, but not the incidence. However, a 
Cochrane review by Montedori and colleagues in 2010 dem-
onstrated that a diverting stoma decreases the leak rate, as 
well as the need for urgent reoperation [ 69 ]. When deciding 
on whether a patient would benefi t from a defunctioning 
stoma, our approach has been to try to estimate a patient’s 
risk of leak considering the risk factors as temporary (modi-
fi able) or permanent (non-modifi able). In the presence of 
several modifi able factors, the subsequent stoma closure 
would be expected to have a signifi cantly lower risk of leak 
than the anastomosis being protected. However, when the 
factors causing concern for an increased risk of anastomotic 
leak are non-modifi able, a diverting stoma for anything other 
than high-risk distal rectal anastomoses is likely not helpful, 
as there will still be a risk of leak at the time of loop stoma 
closure. In those situations, if the risk of leak is felt to be suf-
fi ciently high, consideration should be given to a permanent 
stoma. 

    Risk Evaluation and Informed Consent 

 Prior to obtaining informed consent, the patient and the sur-
geon must have a clear discussion of the risks and benefi ts of 
the surgery. This discussion may take place at the time of the 
fi rst visit prior to signing consent if the patient is healthy or 
of moderate risk. In the case of a high-risk patient, the dis-
cussion should occur after the medical evaluation is com-
plete and all risk reduction strategies have been put into 
place. At this time, the surgeon can evaluate the overall 
patient risk profi le including patient, procedural, and anes-
thetic risks and review these with the patient. Additional fac-
tors that must be considered include the present disease state, 
the potential for recurrent disease or symptoms, and the pos-
sibility of disease progression. It is extremely important that 
your patient has a clear understanding of the treatment, risks, 
and decisions that are being made. In situations of excessive 
risk, the surgical plan may have to be altered and compro-
mised, or in some cases, a nonoperative approach may be 
appropriate.   

    Summary Pearls 

 Perioperative risk assessment is an essential part of sound 
surgical decision making. As the surgeon, you must per-
form a basic screening examination to assess your patient’s 
overall health and fi tness for surgery and obtain appropriate 
consultation when required. With a thorough understanding 

of their underlying health issues, interventions (where pos-
sible) to optimize their overall condition can be undertaken. 
Ultimately, it is your responsibility not only to ensure that 
each patient has their procedure selected to effectively treat 
the disease process in question but also to perform the proce-
dure as safely as possible to minimize perioperative morbid-
ity and mortality.     
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  With proper use of total parenteral nutrition when necessary and use 
of the gastrointestinal tract when possible, malnutrition need no 
longer add to the morbidity and mortality of surgical patients. 

 Josef E. Fischer 
 AJS, 1980 

      Introduction 

 In the early 1970s, the widespread prevalence of protein- 
calorie malnutrition in hospitalized patients was defi ned [ 1 ,  2 ] 
and recognized to have a major infl uence on clinical outcome, 
specifi cally patient morbidity and mortality [ 3 ]. Subsequently, 
there have been extraordinary advances in the fi elds of surgical 

nutrition and metabolism. Today, invasive nutritional thera-
pies are commonly employed in hospitalized patients and vir-
tually universal in the critically ill. Enteral access techniques 
and specialized formulas have revolutionized the ability to 
use the GI tract to support the metabolic responses to sys-
temic injury, infl ammation, and infection. Central venous 
access techniques and technologic advances in total paren-
teral nutrition (TPN) components and compounding make it 
possible to provide nutritional and metabolic support when 
the enteral route is inaccessible or functionally inadequate. In 
the fi eld of colorectal surgery, we are commonly faced with 
challenging patients who are malnourished due to advanced 
malignancies or infl ammatory bowel disease that result in 
intestinal blockages, intestinal fi stulas, poor absorptive capac-
ity, and large volume losses from the GI tract. The literature 
continues to evaluate the role for nutritional support in both 
chronic disease and acute illness, delivered via the enteral and 
parental routes, and in the preoperative and postoperative set-
tings; yet, there are few studies that concentrate exclusively 
on colorectal disease and colorectal patients. Additionally 
there is marked heterogeneity involving study design, patient 
populations under investigation (degree of malnutrition, dis-
ease process, etc.), and feeding protocols. Using published 
studies and personal experience, I will attempt to give the 
reader an understanding of the overreaching concepts while 
detailing those scenarios most commonly encountered by the 
practicing surgeon.  

    Prevalence and Impact of Malnutrition 

  Key Concept :  While the overall prevalence of malnutrition is 
high ,  it remains woefully unrecognized and unaddressed in 
many of the highest at - risk patients .  Poor nutritional status 
directly correlates with worse outcomes . 

 Specifi cally looking at patients undergoing gastrointesti-
nal surgery, the prevalence of malnutrition can be as high as 
50 % [ 4 ]; yet, it remains unrecognized in upwards of 50 % of 
patients who are at considerable nutritional risk [ 5 ], refl ecting 
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erative complications, shortens hospital length of 
stay, and may decrease postoperative mortality.  
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alent benefi t when delivered appropriately.  
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appears to be the most effi cacious approach but can 
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a generalized lack of appreciation and understanding of the 
extent and importance of the problem. Additionally, the 
degree of malnutrition worsens during the course of hospital 
admission, particularly after 16 days, highlighting the impor-
tance of ongoing assessment and appropriate intervention 
[ 6 ]. This may be due to illness or inadequate consumption of 
delivered hospital food [ 7 ]. Nutritional risk tends to be a 
refl ection of the patient’s overall health and, in oncology, has 
correlated with the primary tumor site (i.e., worse with 
esophageal), higher Eastern Cooperative Oncology Group 
score (range 0–5), and the presence of anorexia or fatigue 
[ 8 ]. Such nutritional risk is associated with increased postop-
erative complications, longer length of stay, and higher mor-
tality following elective surgery [ 9 ] and is particularly 
pronounced in patient with colorectal cancer [ 10 ].  

    Patient Assessment 

  Key Concept :  Although several instruments are available to 
help assess nutritional status ,  nothing is more effective than 
specifi c fi ndings on routine history and physical examination . 

 The initiation of invasive nutritional support should be 
based on a comprehensive, up-front nutritional assessment. 
Several objective options exist and have been studied over 
time including body composition analysis (bioelectrical 
impedance, displacement, exchange of labeled ions, total 
body counters, magnetic resonance imaging, and computed 
tomography), anthropomorphic measurements (creatinine 
height index, triceps skinfold thickness, arm muscle circum-
ference), biochemical measurements (serum proteins, nitro-
gen balance, protein breakdown, measurements of 
immunologic function), and indirect calorimetry. The vast 
majority of these studies are of historical signifi cance and are 
rarely used currently outside of investigative studies. 

 Practically speaking, the evaluation of the potentially 
malnourished patient begins with the history and physical 
examination. Most patients will complain of some degree of 
intolerance of oral intake as a result of poor appetite, nausea, 
abdominal bloating, abdominal pain, and weakness. 
Symptoms may be exacerbated by drug side effects and 
interactions as well as the hypermetabolic state often seen 
with advanced cancers and infl ammatory conditions. Patients 
will relate a recent weight loss, typically over a 1- to 3-month 
time period. On physical examination, you will fi nd the 
patient appearing thin, pale, and weak with muscle wasting 
and loose skin. These variables can be objectifi ed using grad-
ing systems such as the relatively intuitive Subjective Global 
Assessment (SGA) to classify patients as well nourished, 
moderately malnourished, or severely malnourished [ 11 ]. 
The SGA utilizes fi ve features of the history (weight loss 
over 6 months, dietary intake change, gastrointestinal symp-
toms, functional capacity, and the impact of disease on nutritional 

requirements) and four features of the clinical exam (loss of 
subcutaneous fat, muscle wasting, ankle edema, sacral 
edema, ascites) to elicit a SGA rank based on subjective 
weighting. Any practitioner should be able to use such an 
intuitive system to assess patients with ease and with a high 
degree of inter-rater agreement [ 12 ]. Similarly, the Nutritional 
Risk Index (NRI) uses weight loss and serum albumin to cal-
culate a score which can classify a patient’s nutritional sta-
tus, NRI = (1.489 × serum albumin, g/L) + (41.7 × current 
weight/usual weight) with the usual weight defi ned as the 
stable weight 6 months or more before illness. The nuances 
of other screening tools such as the nutritional risk screening 
(NRS) 2002 and Reilly’s NRS remain controversial regard-
ing predictive ability and clinical utility. It is important to 
note that while a patient may appear obese on exam or by 
BMI, depletion of protein stores can still render them 
malnourished. 

    Albumin 

  Key Concept :  Trending albumin over time  ( i . e .,  weeks )  may 
be benefi cial ,  but in the acute setting albumin levels have 
several physiological - based limitations . 

 Serum albumin level has been considered the “classic 
test” which refl ects overall nutritional status, with serum 
concentration of <3.0 g/dL defi ning the malnourished state. 
However, in real practice, its utility and reliability is limited. 
This is a very important point to be stressed. As a serum pro-
tein, levels fl uctuate for many reasons, including production 
alterations in the catabolic or anabolic states, external losses, 
or redistribution between the various fl uid compartments of 
the body [ 13 ]. As such, a low value may refl ect either 
decreased synthesis or increased degradation. What is well 
known is that albumin levels fall precipitously in the setting 
of metabolic stress and sepsis. During the acute phase 
response, certain proteins (such as IL1, TNF, and CRP) 
increase to help facilitate the immune response to eliminate 
microbes, control tissue damage, and initiate the repair pro-
cess. Albumin is a serum protein that  decreases  during the 
acute phase response, apparently serving as “metabolic com-
pensator” and helping to minimize transport of nutrients to 
microbes. When patients are fl uid overloaded with increased 
extravascular space, albumin shifts from the intravascular 
fl uid into the interstitium where it is diluted and degraded. 
Other short turnover proteins such as prealbumin, transfer-
rin, and retinol-binding protein have similar limitations as 
nutritional markers as a result of variable half-lives and 
response to dietary intake and renal/liver dysfunction, 
although all of these proteins can be useful when followed as 
trends over time. Such trending can be particularly helpful 
when patients are receiving apparently adequate nutrition, 
but the serum albumin level remains low or even falls over 
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time. This should prompt a comprehensive investigation 
looking for a source of infection that is preventing the patient 
from recovering from a catabolic state. This may be due to an 
obscure infection such as an undiscovered intra-abdominal 
abscess, persisting bacteremia, or inadequately treated coli-
tis. In a recent review, higher baseline serum albumin was 
found to predict improved survival for patients with cancer 
of the gastrointestinal tract; however, causality has not been 
shown as preoperative intravenous infusion has not been 
shown to impact overall mortality [ 14 ]. 

 When discussing the nutritional state of a patient, the 
standard question heard is: “What is the albumin or prealbu-
min level?” You should not let the discussion end there. 
Rather follow with these questions: “What is the patient’s 
hydration status? Is the patient acutely ill? Is there an ongo-
ing infection? Has the patient lost weight over the preceding 
3 months?” If the patient is coming to the offi ce from home, 
in the well-hydrated state without active infection, then a 
low serum albumin can be refl ective of their overall nutri-
tional state. In any other situation, it is an unreliable predic-
tor of nutrition when taken out of context alone and more 
likely represents a refl ection of overall illness severity. When 
a patient is acutely ill or even healthy but involved in a major 
trauma, you should expect (and predictably will fi nd) albu-
min levels of <3.0 g/dL. While low serum albumin is widely 
recognized as a risk factor for postoperative morbidity, it 
remains generally undetermined if this correlation is a refl ec-
tion of overall systemic illness, nutritional status, or a com-
bination of both.  

    Nitrogen Balance 

  Key Concept :  Nitrogen balance is calculated easily and can 
provide insight into the patient ’ s catabolic  ( or anabolic ) 
 state to help guide feeding regimens or prompt additional 
evaluation for occult sources of ongoing sepsis . 

 The change in total body protein can be assessed by 
 estimating nitrogen balance, as 16 % of protein is nitrogen 
and almost all body nitrogen is in protein. The calculation of 
nitrogen balance can be useful, particularly in patients who 
require prolonged nutritional support due to intestinal failure 
or those who do not appear to be responding to adequate 
protein and calorie administration. In the clinical setting, 
nitrogen balance is calculated by determining the total nitro-
gen intake and the total losses via urinary, skin, and gastroin-
testinal losses. An accurate 24-h urine collection and total 
protein intake are the only necessary data points:
   Intake – loss (urine 90 %, stool 5 %, integument 5 %)  
  [ Protein intake  (g)/6.25] –  urinary urea  (g) – 2 (stool and 

skin) – 2 (non-urea nitrogen)    
 While a positive value is indicative of an anabolic state, a 

negative value represents a persisting state of catabolism. 

This can be as a result of underfeeding or, commonly, due to 
a persisting source of stress such as inadequately treated 
infection or persisting low-grade sepsis. With comparisons 
over time (i.e., week to week), a failure to convert to an ana-
bolic state may prompt manipulation of feeding formulation 
or delivery mode or may even prompt further investigation of 
ongoing sepsis (similar to a persisting low albumin level). 

 In the critical care setting, indirect calorimetry, utilizing 
the metabolic cart, can be very useful to determine energy 
expenditure, the potential of overfeeding, and the relative 
contribution/utilization of protein, carbohydrates, and fat to 
overall metabolism. This data is commonly obtained and 
interpreted by an experience critical care team helping to 
care for critically ill patients in partnership with the colorec-
tal surgeon.  

    Cancer Cachexia 

 Similar to the stress response, it is worth mentioning the can-
cer cachexia syndrome as it is prevalent and associated with 
reduced physical function, tolerance of treatment, and sur-
vival [ 15 ]. This is refl ective of the patient’s physical appear-
ance. This was defi ned as a multifactorial syndrome with an 
ongoing loss of skeletal muscle mass (with or without loss of 
fat mass) that cannot be fully reversed by conventional nutri-
tional support and leads to progressive functional impair-
ment. Its pathophysiology is characterized by a negative 
protein and energy balance driven by a variable combination 
of reduced food intake and abnormal metabolism that is 
driven by proinfl ammatory cytokines including interleukin 
(IL)-1, (IL)-6, and tumor necrosis factor (TNF)-α. There is 
evidence that “chronic infl ammation” as a result of low- 
grade tumor-induced activation of the host immune system 
shares several characteristics with the “acute phase response” 
to injury (Table  3.1 ).

        Initiation of Nutritional Support 

  Key Concept :  Although relatively healthy patients may safely 
wait several days prior to initiation of therapy ,  at - risk 
patients or those with moderate insults achieve optimal out-
comes with early implementation of nutritional support . 

 For the well or mildly malnourished patient with an ongo-
ing moderate systemic infl ammatory response, initiating 

   Table 3.1    Common baseline markers of malnutrition   

 BMI <18 kg/m 2  
 Weight loss >10 % 
 Low SGA score 
 Nonstressed state serum albumin <3.0 g/dL 
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invasive feeding 5–7 days, or even more conservatively 7–10 
days, after a period of fasting (if oral intake has not resumed) 
is a reasonable and well-accepted guideline. These principles 
refl ect evidence that up to 10 days of routine fl uid and elec-
trolyte therapy can be tolerated without clinical harm in this 
circumstance [ 16 ]. Those with a poor premorbid nutritional 
status (i.e., more than 10 % weight loss or BMI less than 
18 kg/m 2 ) and superimposed illness are not as able to mount 
an adequate infl ammatory response, which primarily impairs 
wound healing and immune function. This nutritionally 
related impairment of protein synthetic capacity increases 
susceptibility to infectious complications and organ failure. 
It is therefore important not to delay nutritional therapy and 
to intervene within the fi rst several days. Although it has 
been shown to be more effective to feed moderately mal-
nourished individuals for 7 days prior to an elective major 
operative procedure [ 17 ], present day reality is that preopera-
tive or early post-injury feeding is generally not the rule. 
This practice needs to be reconsidered. For those with the 
most severe injuries which increase resting energy expendi-
ture by 50 % or more, such as multiple trauma, major burns, 
closed head injury, and severe sepsis, all of which commonly 
result in lean tissue losses of 600–900 g/day without feeding, 
early feeding is essential. In this group of patients, even in 
the absence of pre-illness weight loss (rarely encountered by 
the colorectal surgeon), adjuvant nutritional therapy should 
be started soon after the acute resuscitation and metabolic 
issues are resolved. In this setting, early feeding may dimin-
ish the intensity of the systemic infl ammatory response [ 18 , 
 19 ], which could be an important factor in improved clinical 
outcome. Those patients who fall in between these extremes 
are the most challenging with regard to delivery choice and 
timing, and hopefully this chapter will better arm the reader 
regarding the role and benefi ts of nutritional support.  

    Nutritional Options: Enteral and Parenteral 

  Key Concept :  Nutritional supplementation has a storied his-
tory that encompasses several unique attempts to help 
patients improve their status . 

 The goals of nutritional provision should be to provide 
adequate protein (at least 1 g/kg/day and optimally 1.5 g/kg/
day) and energy (at least 1,000 kcal/day and optimally 
25 kcal/kg/day) along with all essential nutrients, so as to 
allow optimal protein synthesis for the support of the immune 
system, wound healing, and vital organ function. Fortunately, 
there are two available options, enteral and parenteral nutri-
tion, to reach these goals in essentially all patients. 

 The administration of supplemental enteral nutrition dates 
back hundreds of years. The ancient Egyptians provided sup-
port with enemas of wine, milk, whey, wheat, and barley. In 
1790, Hunter created an orogastric tube made of a whale-

bone probe covered with eel skin attached to a bladder pump. 
After an assassination attempt in 1881, President Garfi eld 
was kept alive for 79 days with every 4-h rectal infusions of 
peptonized beef, broth, and whiskey. Furthermore, in 1918, 
Anderson placed the fi rst nasojejunal feeding tube. 

 The ability to provide intravenous nutrition support came 
from revolutionary work done at the University of 
Pennsylvania in the 1960s. In 1962, Rhoads began infusing 
high volume peripheral solutions followed by diuretics. In 
1966, Dudrick, Vars, and Rhoads documented their ability to 
support normal growth and development of beagle puppies 
with TPN. Finally in 1968, Dudrick and Wilmore demon-
strated that they were able to safely support growth and 
development of infant fed entirely by TPN. This milestone 
revolutionized the nutritional support of surgical patients 
and has had a transformational impact on perioperative mor-
bidity and mortality that continues to this day.  

    Enteral Feeding 

  Key Concept :  Although the dictum  “ Whenever possible ,  feed 
the gut ”  is likely accurate ,  there is very little data in human 
studies to back up its superiority over the parenteral route . 

 It is commonly stated that the administration of enteral 
nutrition is “more physiologic” and its absence results in gut 
mucosal atrophy and increased intestinal permeability, pre-
disposing to bacterial translocation and increased rates of 
septic complications [ 20 ]. Experimental evidence confi rms 
that mucosal atrophy occurs with short-term bowel rest in 
animals [ 21 ], but human studies to date do not support these 
fi ndings. Remaining NPO over a short time course (up to 1 
month) has no substantial effect on mucosal architecture 
[ 22 ], while chronic starvation and malnutrition in humans do 
result in changes in villous architecture [ 23 ]. 

 Several investigators have looked at the potential clinical 
benefi ts attributable to enteral feeding. There exists a large 
cohort of animal studies showing that functional stimulation 
of the GI tract resulting in the release of hormonal, biliary, 
and pancreatic secretions prevents mucosal atrophy [ 24 ]. 
Enteral nutrients also improve intestinal blood fl ow, increase 
the systemic and local immune response, increase the secre-
tion of IgA, and increase the production of trophic hormones. 
Although these fi ndings become considerably more vague 
when humans are studied and clinical outcomes are evalu-
ated, there is strong suggestive evidence for benefi t of early 
feeding, particularly enteral, in the most critically ill [ 18 ,  19 ]. 

 In 1997, Reynolds et al. sought to answer the question if 
early enteral feeding after major upper GI surgery modulates 
gut barrier function and decreases the risk of major infec-
tious complications compared with bowel rest and parenteral 
nutrition [ 25 ]. According to previous studies, TPN had been 
associated with an exaggerated acute phase and metabolic 

J.A. Maykel



33

response after injury or endotoxin challenge, a response that 
could be attenuated by enteral nutrition [ 26 ]. The investiga-
tors prospectively randomized 67 surgical patients to either 7 
days of TPN or enteral feeding via operative jejunostomy 
tubes. They showed that there was no clinical benefi t attrib-
utable to the enteral route of nutrient administration when 
compared to the parenteral route. Furthermore, intestinal 
permeability was equally increased postoperatively in both 
groups (measured by lactose-mannitol ratios and serum anti-
endotoxin core antibodies), but the degree was not infl u-
enced by the provision of enteral or parenteral nutrition. In 
addition, the magnitude of surgery-induced changes in the 
acute phase reactants, albumin and C-reactive protein, were 
not different between groups. Their results revealed that 
major surgery does profoundly infl uence gut barrier func-
tion, but there was no evidence that enteral nutrition modu-
lated gut barrier function or that septic morbidity was altered.  

    Early Enteral Feeding Versus NPO 

  Key Concept :  Early enteral feeding is likely not harmful , 
 though has questionable evidence - based benefi t compared to 
NPO for otherwise healthy patients undergoing surgery . 
 Some data exists citing improved outcomes to early enteral 
feeding in the critically ill . 

 If there does not appear to be a signifi cant difference in 
the stress response and clinical outcome between enterally 
and parenterally fed patients, then is there a difference 
between patients fed enterally and those fed not at all? This 
question was studied in an extremely convincing article con-
ducted by Heslin et al. from the Memorial Sloan-Kettering 
Cancer Center [ 16 ]. The authors prospectively randomized 
195 patients undergoing surgery for major upper gastrointes-
tinal cancer. The enterally fed group was administered an 
immune-enhancing diet via a jejunostomy tube, begun on 
POD #1 and advanced to a goal of 25 kcal/kg. The control 
group was administered intravenous crystalloid solutions. It 
is important to note that the patients studied in this trial were 
not malnourished, with mean preoperative weight loss of 
only 6 % and initial serum albumin concentration of 4.0 g/
dL. The results revealed no signifi cant differences in postop-
erative complications, hospital stay, or mortality. The authors 
concluded that there is no benefi t to early enteral feeding in 
postoperative general surgical patients who are not malnour-
ished at baseline. 

 A meta-analysis [ 27 ] looked at the 11 prospective ran-
domized controlled trials comparing the practice of early 
enteral feeding to maintaining patients NPO after  elective 
gastrointestinal surgery . Their analysis of 837 patients con-
cluded that (1) there is no clear advantage to keeping patients 
NPO after elective GI surgery and (2) early feeding  may  be 
of benefi t in decreasing infections and shortening postopera-

tive length of stay. A closer evaluation of their pooled data 
revealed that the mean length of hospital stay was only 
reduced by 0.84 days. Although there was an increase in 
“any type of infection,” when considered individually, there 
was no difference in the incidence of anastomotic dehis-
cence, wound infections, pneumonia, intra-abdominal 
abscess, or mortality. Today early enteral feeding is a key 
component to enhanced recovery after surgery (ERAS) pro-
grams routinely used following colon resection surgery. 

 In 2001, Marik and Zaloga performed another meta- 
analysis, this time looking at the 15 randomized controlled 
trials that compared early with delayed enteral nutrition in 
 critically ill  surgical patients [ 28 ]. A total of 753 patients 
were analyzed: early enteral nutrition was associated with a 
signifi cantly lower incidence of infections (RR reduction 
0.45) and reduced length of hospital stay (2.2 days). There 
were no differences in noninfectious complications or mor-
tality. The authors concluded that their pooled data supports 
the practice of early initiation of enteral feeding but that their 
conclusion should be interpreted with caution because of the 
heterogeneity between studies. 

 In summary, it has been suffi ciently demonstrated that the 
provision of nutrients is important to both support the 
immune system and heal surgical wounds. Investigators 
have further studied the route, timing, and metabolic response 
of nutritional support. Reasonable conclusions based on the 
studies quoted above would be that:
    1.    There is no benefi t from the immediate administration of 

enteral nutrition to patients who undergo routine general 
surgical procedures but are well nourished at baseline.   

   2.    When patients are either malnourished or in the post- 
injury stressed state, there is no obvious harm (and there 
may be a clinical benefi t) to the initiation of immediate 
enteral feeding, particularly in the more critically ill 
patient.   

   3.    The specifi c clinical benefi ts of a more aggressive 
approach have yet to be confi rmed and will likely require 
better powered future studies which focus on particular 
subsets of patients.      

    Enteral Shortcomings 

  Key Concept :  The benefi t of enteral feeding may be hindered 
by an inability to tolerate feeds with either a nasojejunal or 
nasogastric route . 

 While there appears to be support in the literature for 
early enteral nutrition, most especially with immune- 
enhancing formulas, the majority of studies are handicapped 
by the high prevalence of gastrointestinal intolerance leading 
to inadequate tube feed administration. In fact, several stud-
ies have shown that patients who rely on enteral feeding 
alone are underfed. In 1995, Heyland et al. enrolled 99 con-
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secutive ICU patients and recorded the initiating time and 
tolerance of tube feeds [ 29 ]. They found that approximately 
one half of critically ill, hypermetabolic ICU patients were 
intolerant of enteral feeding due to gastrointestinal dysfunc-
tion. Subsequently, in 2001, De Jonghe followed 51 consecu-
tive ICU patients for the fi rst 14 days of nutritional delivery 
[ 30 ]. The investigators discovered inadequate routine deliv-
ery of enteral nutrition, with more than half of the study 
patients receiving <70 % of their nutritional goals. On fur-
ther inspection, the etiology was multifactorial, equally dis-
tributed among the following: digestive intolerance (high 
gastric residual >200 cc, constipation, diarrhea, abdominal 
distention, vomiting, and regurgitation), airway management 
issues, and discontinuation for diagnostic procedures. 

 To address this well-defi ned problem of enteral feeding 
intolerance and resultant inadequate nutrition delivery, mul-
tiple studies have been performed to evaluate whether a 
potential change in clinical practice may improve outcome. 
When providing enteral nutrition, the decision to feed into 
the stomach or into the small bowel has been both a point of 
debate and of substantial clinical investigation. One approach 
has been to determine if there is a noticeable clinical differ-
ence when delivering enteral formulas into the stomach, into 
the duodenum, or into the jejunum. When discussing “trans-
pyloric” or “postpyloric” feeding, most investigators distin-
guish between delivering nutrients (1) into some portion of 
the duodenum or (2) beyond the ligament of Treitz, into the 
proximal jejunum. The hypothesis has been that in bypassing 
the region of potential gastroduodenal dysmotility, nutrients 
directly infused into the jejunum would improve tolerance 
while decreasing the potential for feeding complications 
such as aspiration (Fig.  3.1 ).

      Aspiration 

 When investigators have prospectively compared nasogastric 
to nasoduodenal feeding in principally medical ICU patients, 
there has been no evidence for decreased rates of aspiration 
[ 31 ] or of aspiration pneumonia [ 32 – 34 ]. Similar fi ndings 
have been noted when comparing nasogastric to nasojejunal 
feeding [ 35 – 37 ]. This is likely due to the lower esophageal 
sphincter being stented open by any tube, regardless of where 
its tip is positioned. 

 Esparza et al conducted a trial in 2001 which randomized 
54 ICU patients to either gastric or transpyloric feeding [ 31 ]. 
All feeds were tagged with technetium 99m-radiolabeled 
sulfur colloid, and the pulmonary secretions or lungs were 
scanned on a daily basis to determine whether aspiration had 
occurred. There was a nonsignifi cant difference in aspiration 
between the gastric and transpylorically fed patients (7 % vs. 
13 %). These fi ndings suggest that regurgitation of postpylo-
rically delivered feeds exists secondary to retrograde peri-

stalsis but does not result in an increase in actual aspiration 
or in clinically defi nable pneumonia.  

    Feeding Tolerance 

  Key Concept :  Nasogastric and nasojejunal routes have simi-
lar rates of feeding tolerance . 

 The medications that have been employed as prokinetic 
agents include antidopaminergic agents (i.e., metoclo-
pramide), serotonergic agents (i.e., cisapride), and motilin 
receptor agonists (i.e., erythromycin). While there is some 
support for a role in the setting of gastroparesis, these agents 
have been proven useless in impacting the degree or duration 
small bowel or colonic ileus [ 38 ]. In addition to lack of effi -
cacy, administration of many of these agents results in unac-
ceptable side effects. Cisapride is no longer available due to 
cardiac arrhythmias and risk of sudden death. The practicing 
surgeon commonly adds such agents with a hope of stimulat-
ing GI functional recovery, often understanding the lack of 
benefi t while under recognizing the potential risks. These 
agents should not be used at present, as we await new formu-
lations with more reliable and predictable results. Alvimopan 
is a peripheral μ antagonist that may prophylactically pre-
vent postoperative ileus but must be initiated prior to nar-
cotic administration. 

  Fig. 3.1    Postpyloric positioning of nasoenteric feeding tube       

 

J.A. Maykel



35

 Regarding the issue of feeding tolerance, several studies 
do reveal signifi cantly greater nutrient delivery when feed-
ing beyond the pylorus [ 32 ,  34 ] while others do not [ 33 , 
 35 – 37 ]. This difference appears to be primarily related to the 
practice of holding feeds for high gastric residuals, the most 
frequent gastrointestinal complication associated with 
enteral feeding leading to decreased nutritional intake [ 39 ]. 
When a more aggressive feeding protocol is followed, naso-
gastrically fed patients, despite having higher gastric resid-
ual volumes, receive equivalent amounts of enteral nutrition 
to those fed nasojejunally [ 35 ]. 

 One of the earliest studies that evaluated the potential dif-
ference between intragastric and jejunal feedings was per-
formed in 1992 by Montecalvo et al. [ 40 ]. They prospectively 
randomized 38 ICU patients to receive feeds through either 
gastric or endoscopically placed jejunal tubes. Those patients 
fed by the jejunal route received a signifi cantly higher pro-
portion of their goal caloric intake (46.9 % vs. 61 %,  p  < .05) 
but had equal rates of pneumonia (0 % vs. 10 %,  p  = NS). 

 In 2002, Davies et al. performed a prospective, random-
ized trial to evaluate the potential benefi ts of nasojejunal 
(NJ) feeding compared to nasogastric (NG) feeding [ 35 ]. By 
feeding directly into the jejunum, the authors hypothesized 
that the patients would be more tolerant of enteral nutrition. 
The study distinguished between criteria for “ceasing” tube 
feeds and criteria for declaring a patient “intolerant” of feeds. 
Instead of using the traditional cutoff range for high gastric 
residual volumes (150–200 cc), the authors continued feeds 
until a residual measured >250 cc beyond the previous resid-
ual measurement. They also commenced feeds at a rate of 
20 cc/h and aggressively advanced by 20 cc every 4 h. 
Patients were only declared “intolerant” when, over a 48-h 
period, (1) feeds were stopped four times due to one of their 
predefi ned complications or (2) a total gastric residual vol-
umes of 2,000 cc was reached. By these criteria, 4/31 patients 
in the NJ group were intolerant, although all 31 were eventu-
ally tolerant of enteral feeds after a holding period. A total of 
11/35 patients in the NG group were intolerant. Of the 11 
who were intolerant, 10 were eventually tolerant, either by 
NG or NJ feeding. Only 1 patient went on to TPN. 

 Although the authors did demonstrate a signifi cant differ-
ence in gastric residual volumes (incidence 32 % vs. 74 %), 
there was no difference in feeding tolerance. Once feeding 
was initiated, there was no difference between the groups 
with regard to the volume delivered at 24 and 48 h or the 
time to reach target rate. Also, there were no differences in 
clinical complications such as bleeding, pneumonia, sepsis, 
SIRS, or mortality. It should be noted that there was a 1-day 
delay in initiating enteral feeding in the NJ group. This was 
directly attributable to a scheduling delay required to arrange 
endoscopy by the gastroenterologist for tube placement. The 
endoscopic placement of jejunal tubes does appear to be 
technically feasible (98 % success rate) and safe but is the 

effort and expense worth the trouble? As the enteral feeding 
tubes were inadvertently removed in approximately one- 
third of the patients, tube dislodgment remains a major prob-
lem and is likely a major factor in reaching goal nutrition. 
NG tubes can be replaced at the bedside, but NJ tubes 
replacement typically requires repeat endoscopy or radio-
logic assistance. 

 Although NJ feeding results in reduced gastric residual 
volumes, this feeding method does not consistently improve 
feeding tolerance. It can be helpful in certain subsets of 
patients, suggesting that NJ feeding can be an alternative to 
TPN in the patient proven or likely to be intolerant to NG 
feeding. This is an important fi nding. Its applicability to pop-
ulations with higher likelihood of gastrointestinal intoler-
ance such as postoperative patients or those with severe 
pancreatitis or closed head injury will require further study 
before implementation as a standard for all patients.   

    Enteral Complications 

  Key Concept :  Though perhaps not as well publicized ,  enteral 
feeding has its own unique set of potential complications 
surgeons should be aware of . 

 One of the arguments used in support of enteral over par-
enteral feeding revolves around the morbidity associated 
with central venous line placement and maintenance. In fact, 
enteral feeding practices can often lead to unique adverse 
effects of their own such as high gastric residuals leading to 
refl ux, emesis and aspiration, abdominal distention, diarrhea, 
constipation, and rarely mesenteric ischemia. Mechanical 
complications include misplacement (endobronchial, intra-
pulmonary, and transesophageal), dislodgement, or malfunc-
tion from luminal blockage. Finally, enteral feeding 
(particularly of ICU patients) is regularly discontinued for 
both diagnostic and interventional procedures, often result-
ing in patient underfeeding (Fig.  3.2 ).

   The above complications become particularly important 
when one attempts to bypass the physiologic brake of gastro-
duodenal dysmotility by placing a postpyloric feeding tube. 
There is a very small but substantial risk of mesenteric isch-
emia associated with jejunal feeding (estimated at 1 in 
1,359), which is most likely to occur in patients showing 
signs of abdominal pain, distention, increased NG drainage, 
or intestinal ileus [ 41 ]. Given this uncommon but serious 
potential complication with NJ feeding, protocols to avoid 
high-risk patients such as hypotensive patients receiving 
pressor agents or those with signifi cant abdominal pain seem 
appropriate, since its low incidence renders this complica-
tion outside the ability to study clinically. Fortunately, 
feeding- related small bowel necrosis is not encountered by 
most surgeons or intensivists, but this complication carries a 
signifi cant mortality (86 %).  

3 Perioperative Nutrition Support in Colorectal Surgery



36

a

c

b

  Fig. 3.2    Malpositioned nasoenteric feeding tubes, highlighting the importance of verifying tip location prior to initiation of feeds. ( a ) Coiled tip 
in proximal esophagus ( b ). Tip in mid-esophagus ( c ). Tip in right mainstem bronchus       
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    Total Parenteral Nutrition 

  Key Concept :  Underlying problems with the available litera-
ture regarding perioperative TPN use make widespread reli-
able conclusions diffi cult .  Surgeons should be aware of 
proper formulation and practice guidelines ,  as well as the 
potential complications that can arise with the use of TPN . 

 Unfortunately, the literature that evaluates the role for 
parenteral support is typically old, employing outdated prac-
tices and generally of low quality due to heterogeneous 
patient populations, variable study designs, and excessive 
feeding protocols. Early studies and subsequent meta- 
analyses have revealed confl icting results. 

 Von Meyenfeldt et al. published one of the earliest ran-
domized controlled trials evaluating the impact of preopera-
tive TPN on postoperative morbidity [ 42 ]. The authors 
randomized 50 patients to 10 days of preoperative TPN and 
50 patients to 10 days of preoperative enteral nutrition. These 
patients were compared to a group of 50 malnourished con-
trol patients. The investigators observed a signifi cant 
decrease in postoperative complications in patients who 
administered preoperative nutrition and were high risk 
(>10 % weight loss and >500 cc blood loss) ( p  < 0.05). 

 In 1997, an expert committee reviewed all published stud-
ies evaluating the use of TPN in the perioperative setting [ 43 ]. 
When delivered preoperatively, TPN appeared to decrease the 
risk of postoperative complications by 10 %, yet no differ-
ence in mortality was noted. When delivered postoperatively, 
TPN was found to increase postoperative complications by 
10 %, again with no mortality difference. Even at the time the 
authors recognized that the type and quantity of nutrients 
delivered were suboptimal and calories were given in excess 
of metabolic needs, potentially impacting outcomes. 

 In 2000, Bozzetti et al. looked at the role of perioperative 
TPN in malnourished gastrointestinal cancer patients. 90 
patients with gastric or colorectal tumors and >10 % weight 
loss were randomized to 10 days of preoperative and 9 days 
of postoperative nutrition vs. control group [ 44 ]. The TPN 
group suffered fewer postoperative complications 37 % vs. 
57 % ( p  = 0.03) and fewer deaths (0 vs. 5,  p  = 0.05.). Even 
though the patients were overfed at >35 kcal/kg, the overall 
and infectious complications were fewer, likely as a result of 
appropriate selection of highest risk, malnourished patients. 

    Complications 

    Catheter 
 The placement of a central venous catheter is necessary for the 
initiation of total parenteral nutrition. The hyperosmolar solution 
must be delivered into the large diameter, high-fl ow vena cava to 
prevent phlebitis seen when delivered into the peripheral veins. 
A PICC line is currently the most common form of access, 

 supplanting the triple lumen placed at the internal jugular or sub-
clavian location. While considered safer with less risk of pneu-
mothorax or injury to the chest vessels, PICC placement is not 
benign and can still be complicated by misplacement, dislodg-
ment, cardiac arrhythmias, thrombosis, and infection. Long-term 
tunneled lines may be more resistant to infection, though are 
more invasive with their own set of complications. All catheters 
are at risk for infection, and this is a direct consequence of local 
care and access technique. Thrombosis can complicate lines in 
the upper extremities due to intraluminal thrombus or fi brin clot 
at the catheter tip. If a catheter-related thrombosis is diagnosed, 
the catheter should be removed and the patient systemically anti-
coagulated. Less common complications include pneumothorax, 
vascular injury, air embolism, thoracic duct injury, brachial 
plexus injury, and catheter erosion.  

    Metabolic 
 TPN should be considered a compounded medication and 
therefore requires an understanding of its components and 
risks of administration. While some institutions have “stan-
dardized” formulas or even nutrition support teams to guide 
the prescription process, many surgeons are tasked with writ-
ing a customized solution on a daily basis. Inappropriate for-
mulation can result in electrolyte abnormalities (commonly 
including potassium and magnesium) as well as acid–base 
disturbances. Excess calcium or phosphorus can lead to pre-
cipitation. Excess water can cause hyponatremia. One of the 
most important issues related to TPN administration sur-
rounds glycemic control. Excessive dextrose administration, 
particularly to a diabetic patient or those on steroids, can iat-
rogenically create a state of hyperglycemia with signifi cant 
impact of patient morbidity.    

    How to Write TPN 

  Key Concept :  Matching the TPN formulation with the indi-
vidual patient ’ s needs is an obvious ,  yet understated  ( and 
underperformed ),  critical aspect to better outcomes . 

 This review of potential complications of TPN prompts a 
review of a safe way to initiate and advance TPN. While each 
institution varies regarding TPN formula options and com-
pounding process, this review will highlight some of the 
salient points that help the practitioner prescribe TPN in a 
systematic and safe fashion (Table  3.2 ).

      Enteral Versus Parenteral 

  Key Concept :  When given properly and avoiding hypergly-
cemia ,  both the enteral and parenteral routes can adequately 
provide ideal nutritional supplementation with similar 
outcomes . 
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   Table 3.2    Systematic approach to the safe and appropriate prescription of TPN ( may vary based on institution’s products and protocols )   

  Initial calculations  
 1. Determine the “feeding weight”: 
 Calculate ideal body weight (IBW) 
   Men : 106 lb for 1st 5 ft and 6 lb for each inch thereafter 
   Women : 100 lb for the 1st 5 ft and 5 lb for each inch thereafter 
 Compare to actual body weight (ABW) or usual body weight (UBW) 
 If a big discrepancy, calculate adjusted feeding weight 
  If patient is underweight, generally use IBW 
  If patient is obese (>120 % IBW), then add 25 % of the difference between the ABW and IBW to the IBW 
  Amputations 
    IBW less 6 % for BKA 
    IBW less 9 % for AKA 
 Using the example of a 70 kg person (“feeding weight”): 
 2. Calculate  GOAL  nutritional support.  Usually  
  (a) Protein: 1.5 g/kg/day (1.5 × 70 = 105 g) 

  (b) Kilocalories: 25 kcal/kg/day (25 × 70 = 1,750 kcal) 
 3. Determine the components of the GOAL TPN admixture (no lipids/2:1) 
  (a) Start with total  kilocalories  
   1,750 kcal 
  (b) Calculate how much of total kcal will come from goal  protein  
   105 g × 4 kcal/g = 420 kcal 
  (c) Subtract this amount of calories from the goal/total 
   1,750–420 = 1,330 kcal. 
  (d) Make up the difference with  dextrose  
   1,330 kcal ÷ 3.4 kcal/g = 390 g dextrose 
 4. Determine the components of the GOAL TPN admixture (with lipids/3:1) 
  (a) Start with total  kilocalories  
   1,750 kcal 
  (b) Calculate 20 % (or 30 %) of the total calories, and provide this as  lipids  
   1,750 × 0.2 = 350 kcal 
   350 kcal ÷ 9 kcal/g = 38 g (may round off to 35 g lipids (so lipids actually provide 315 kcal)) 
  (c) Determine how much of total kcal will come from  protein  
   105 g × 4 kcal/g = 420 kcal 
  (d) Subtract the protein and fat calories from the total and administer the remaining calories as  dextrose  
   1,750 − 315 − 420 = 1,015 kcal 
   1,015 ÷ 3.4 kcal/g = 300 g dextrose 
 5. Final  volume  ( maximally  concentrated) 
  (a) Amino acids (10 % stock solution)  105 g = 1,050 cc 
  (b) Dextrose (70 % stock solution)  300 g = 430 cc 
  (c) Lipids (20 % stock solution)   35 g = 175 cc 

     = 1,655 cc total 
  How to advance TPN safely  
 1. Day#1 “Starter Formula”: 1,000 cc/70gAA/150 g dextrose 
  Not much thought necessary as a start 
  Typically will test glucose tolerance, without signifi cant hyperglycemia 
 2. If tolerated (blood sugars <150 mg/dL), advance to day#2 formula: 
  1,000 cc/70gAA/210 g dextrose 
  Can also advance to goal protein safely if eager to move forward 
 3. If tolerated, advance protein to goal and then dextrose by 50 g/day (if hyperglycemia or diabetes) or 100 g/day until reach goal 
 4. Insulin administration: 
  (a) Rule 
   Cover dextrose in TPN with insulin in TPN (or SQ sliding scale) 
   Cover dextrose in tube feeds with sliding scale or NPH 
  (b) Typically it is safe to put 10 units in TPN for everybody 
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 The literature over the past decades is replete with clinical 
trials comparing enteral and parenteral nutrition. Some con-
clude that parenteral feeding is equivalent to enteral feeding 
[ 45 – 47 ] while others conclude that enteral feeding is better 
than parenteral feeding [ 48 – 50 ]. Absent a clear consensus, 
post hoc analysis does reveal a common fl aw in many of the 
studies purporting an advantage to enteral feeding. GI toler-
ance limits the total volume of solution that can be provided 
to critically ill patients to about 1,500 cc/day. When study 
goals are set at 35 kcal/kg/day, this can only be consistently 
attained when parenteral nutrition is delivered through a cen-
tral venous catheter. This dichotomy commonly sets up a 

situation where enterally fed patients receive substantially 
less energy than parenterally fed subjects. On the other hand, 
providing parenteral nutrition at 35 kcal/kg/day or greater 
produces hyperglycemia in the majority of patients [ 51 ]. 
Hyperglycemia clearly induces immunosuppression, result-
ing in an increased risk of postoperative complications and 
adverse outcomes [ 52 ]. Van Den Berghe showed that in criti-
cally ill patients, all of who were adequately fed (approxi-
mately 25 kcal/kg/day either enterally or parenterally), 
intensive insulin therapy aiming for euglycemia reduced 
bloodstream infections by 46 % and overall mortality by 
42 % [ 53 ]. There was no difference in outcome for those fed 

  (c) Add up previous day’s sliding scale and add 2/3 of total to what is already in the current bag 
  (d) If advancing dextrose amount, increase insulin  proportionally  
  (e) If hyperglycemic, do not advance dextrose until blood sugars are controlled (under 120–150 mg/dL) 
  (f) If diffi cult to control blood sugars because of insulin resistance, be quick to switch to an insulin drip, especially in the SICU 
  Electrolytes  
 1. Na: depends on volume status and losses 
 2. K: depends on urine output and losses 
  Typical urine: 20 or 40 mEq/L if on Lasix 
 3. Cl: maximize if metabolic alkalosis 
 4. Acetate: maximize if metabolic acidosis 
 5. Ca: RDA 10 mEq/day 
 6. Mg: RDA 10 mEq/day 
 7. Phos: RDA 30–40 mmol/day 
  Routine upon starting TPN  ( day  # 1 ) 
 1. Start aggressive insulin sliding scale and QID BS checks for goal BS under 120 mg/dL 
 2. Check triglyceride level 
  Lipids contraindicated if >400 mg/dL 
 3. If on heparin, may add to TPN bag (6,000 units in TPN = 5,000 units SC BID) 
 4. If on Zantac, may add to bag (150 mg/day if normal renal function) 
 5. If on Reglan, may add to bag (40 mg/day if normal renal function) 
 6. Remember to reverse the above when stopping TPN 
  Some things to remember  
 1. Ca/phos solubility curve (can get chart from Pharmacy) 
 2. Lipid concentration must be at least 2 % (20 g/L) 
 3. If lipids in bag, total Ca and Mg sum must be ≤20 mEq/L 
 4. There is a minimum required volume for solubility, so use these two formulas to see if the macronutrients fi t: 
  Standard AA  (AA × 7) + D + (L × 3.5) must be ≤ 70 
  If branched-chain AA  (AA × 11) + D + (L × 3.5) ≤ 70 

 5. If using BCAA, maximum of 100 g/day 
 6. HCl cannot be added if lipids in bag 
 7. Remember kilocalories  outside  of TPN: 
  (a) Propofol is in a 10 % lipid emulsion, so you get 1 kcal/cc of propofol 
  (b) D5W for meds and treatment of hypernatremia 
  (c) Patients on CVVH(D) often have D5 solutions as return fl uid 
  (d) Patients on peritoneal dialysis 
  (e) Protein/calories from concurrent enteral feeds 
 8. Other potential additives: 
  Hydrochloric acid (HCl). Not compatible with lipids 
  Supplemental zinc (for open wounds, decubitus ulcers, or diarrhea) 
   Typically 10 mg/day 

Table 3.2 (continued)
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exclusively enterally, exclusively parenterally, or with com-
bined feeding with adequate control of blood glucose. This 
fi nding underscores the fact that studies must properly com-
pare feeding protocols that maintain equal glycemic control 
and provide equivalent intakes of protein and calories for 
 both  routes. 

 Since the 1991 Veteran’s Affairs study evaluating the effi -
cacy of preoperative TPN identifi ed an increased infection risk 
in certain subgroups of patients [ 54 ], there has been a general 
recommendation favoring the use of enteral nutrition over 
total parenteral nutrition. Closer examination of that study 
reveals that it was actually a study of overfeeding in the TPN 
group marked by resultant hyperglycemia. The total energy 
intake of the TPN group was 46 kcal/kg/day (2,944 kcal/day) 
while the ad libitum group consumed 20 kcal/kg/day 
(1,280 kcal/day). Energy expenditure in such postoperative 
patients would be estimated to be 25 kcal/kg/day [ 55 ]. With 
this degree of feeding-induced hyperglycemia, the immuno-
suppressive effects would be great enough to negate any 
potential benefi t to preoperative feeding, with the exception of 
the subgroup, which was severely malnourished. This was, in 
fact, exactly and not surprisingly what was found. 

 More recent studies that provide patients with roughly 
equivalent amounts of nutrients at modest levels demon-
strate that there is essentially no clinical difference between 
enteral and parenteral nutrition [ 47 ,  56 ]. For example, Braga 
et al. designed a prospective RCT to evaluate the potential 
clinical, metabolic, and economic advantages of enteral 
nutrition over parenteral nutrition [ 46 ]. Two hundred and 
fi fty-seven surgical patients were randomized to receive 
early postoperative TPN or early postoperative TEN via a 
jejunal feeding tube. Mean energy intakes were equal 
between groups (1,632 ± 281 kcal TPN vs. 1,522 ± 317 kcal 
TEN), and there was no difference in rate of hyperglycemia 
(defi ned as serum glucose >200 mg/dL) (9.1 % TPN vs. 
4.7 % TEN). Although enteral nutrition was found to improve 
gut oxygenation (as assessed by cecal microprobe), there 
was no difference in infectious complication rates, noninfec-
tious complication rates, length of hospital stay, mortality, or 
in nutritional, infl ammatory, or immunologic variables. 

 Most recently, Wu et al published a prospective random-
ized controlled trial evaluating the use of perioperative artifi -
cial nutrition in malnourished gastrointestinal cancer 
(stomach, colon, and rectum) patients [ 57 ]. Four hundred and 
sixty-seven elective patients who were moderately to severely 
malnourished surgical by SGA were assigned to 7 days of 
preoperative and 7 days of postoperative parenteral or enteral 
nutrition vs. a simple control group. Patients were fed appro-
priately with 25 kcal/kg/day. Complications occurred in 18 % 
of patients receiving nutrition and 34 % of control patients 
( p  = 0.012), and postoperative stay was longer in the control 
group (23 days vs. 12 days,  p  = 0.0001). A mortality differ-
ence was also seen comparing study and control patients 

(2.1 % vs. 6.0 %,  p  = 0.003). This study shows not only the 
overall impact of nutritional support but highlights the impor-
tance of providing the appropriate quantity via the most 
appropriate route over an adequate duration. Patients who 
were unable to tolerate enteral nutrition were fed with TPN, 
and combination regimens were utilized as well. There was 
no difference in septic complications seen comparing enteral 
and parentally fed patients (13 % vs. 16 %,  p  = 0.36). 

 Therefore, in the year 2014, it appears irrefutable that, 
when delivered appropriately, both forms of nutritional sup-
port can be expected to improve organ function, immune 
competence, and wound healing in appropriately selected 
patients [ 22 ].   

    Perioperative Management 

  Key Concept :  Despite limited high - level evidence ,  preoperative 
nutrition through either the enteral or parenteral route is likely 
benefi cial ,  especially in the malnourished patient .  Additional 
benefi ts may be seen with immune - modulated formulas . 

 In colorectal surgery, patients who present in the mal-
nourished state do so as a consequence of the underlying dis-
ease process, which affects the gastrointestinal tract. 
Infl ammatory bowel disease, intestinal obstruction, large 
tumors, fi stulizing diseases, and patients with diarrhea are 
often unable to sustain themselves orally due to a poor appe-
tite or resultant abdominal bloating and pain. This limits the 
ability to intervene preoperatively, particularly when consid-
ering utilizing the enteral route. Oral nutritional supplements 
that provide defi ned quantities of protein, calories, and vita-
mins can be offered and encouraged in almost every setting 
but obstruction. These have been shown to improve postop-
erative outcomes. Appetite stimulants such as Megace can 
help those patients with poor appetite but are unlikely to aug-
ment intake of these patients who are functionally obstructed. 
Nasogastric tubes, nasojejunal tubes, and gastrostomy tubes 
can be inserted and utilized. As most patients are defi cient, 
an oral multivitamin/mineral supplement should be recom-
mended for 2 weeks before surgery at 300–400 % the recom-
mended daily values [ 58 ]. 

 Unfortunately, the use of preoperative enteral nutrition 
has not been well studied in either the well-nourished or mal-
nourished GI surgery patient populations. A recent Cochrane 
review [ 59 ] highlights this paucity of evidence and the real-
ity that many of the studies are outdated—with only two tri-
als evaluating the administration of enteral nutrition (years 
1992 and 2009) including only 120 participants and a high 
risk of bias. Neither study showed any difference in primary 
outcomes. The three studies that evaluated preoperative par-
enteral nutrition (years 1982, 1988, and 1992) showed a sig-
nifi cant reduction in postoperative complications, 
predominantly in malnourished patients. 
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    Immunonutrition 

 Major injury, whether traumatic or surgery induced, results 
in signifi cant metabolic and immunologic sequelae which 
infl uence patient recovery. Specifi c “immune-modulating” 
substances such as arginine, glutamine, nucleotides, and 
omega-3 fatty acids/fi sh oil have been shown to modulate the 
host response, resulting in improved immune function. The 
clinical trials evaluating the effi cacy of these formulas have 
supported an improved postoperative clinical course when 
patients are compared to those receiving standard enteral for-
mulas [ 60 – 62 ] and provide the only available studies evalu-
ating preoperative feeding. 

 In 1992, Daly et al. were the fi rst to study the clinical 
effects of early enteral feeding with immune-enhancing diets 
by prospectively randomizing 85 patients undergoing sur-
gery for upper gastrointestinal malignancies to either a stan-
dard or experimental (Impact) enteral diet [ 63 ]. Postoperative 
nutrition was delivered via a jejunostomy tube, starting on 
POD#1 and continuing until POD#7. The two groups were 
well matched and received equivalent volumes of tube feeds 
(1,421 vs. 1,285 kcal/day). The patients who were adminis-
tered the immune-modulating diet experienced a signifi cant 
improvement in both postoperative wound healing and infec-
tious complications, along with a shorter length of hospital 
stay. The only fl aw in this study was that the patients were 
fed isocalorically but not isonitrogenously (15.6 vs. 9.0 g of 
Nitrogen per day), leaving the possibility that their fi ndings 
may be partially explained by differential protein adminis-
tration, although this is unlikely. 

 A recent meta-analysis consisting of 21 randomized con-
trolled trials including 2,730 patients reviewed the literature 
evaluating immunonutrition following major elective gastro-
intestinal surgery [ 64 ]. Immunonutrition decreased overall 
complications when delivered before surgery (OR 0.48 CI 
0.34–0.69), before and after surgery (OR 0.39 CI 0.28–0.54), 
and after surgery (OR 0.46 CI 0.25–0.84). In the end there 
were fewer infectious complications and shorter hospital 
length of stay but no infl uence on mortality. The heterogene-
ity of the studies made it diffi cult to comment to the specifi c 
role of malnutrition on outcomes. What does appear clear is 
that if it is possible to give immune-modifying nutrition sup-
port early in the course of illness and to give it in rather large 
amounts, its benefi ts are more easily detected. 

 Braga et al. similarly showed quite convincingly that the 
administration of an immune-enhancing diet perioperatively 
resulted in a signifi cant clinical benefi t [ 65 ]. They random-
ized 206 candidates for elective surgery to treat malignancies 
of the colon, rectum, stomach, or pancreas to receive either 
an immune-enhancing formula (Impact) or a control enteral 
formula (isonitrogenous, isocaloric). Patients were adminis-
tered 1 l per day for 7 days preoperatively followed by jeju-
nal infusions of the same formulas postoperatively, starting 

6 h after operation and continued until postoperative day 7. 
The perioperative group experienced signifi cantly fewer 
postoperative infections (14 % vs. 30 %) and a shorter hospi-
tal length of stay (11.1 days vs. 12.9 days). These fi ndings 
were consistent, regardless of the baseline nutritional status, 
and the authors concluded that the perioperative supplemen-
tation of immunonutrition provided metabolic and immuno-
logic advantages that may be related to the ability to attain 
adequate levels before the surgical insult. Because of the 
preoperative feeding protocol, the formula intake was not 
limited by postoperative gastrointestinal intolerance.  

    Total Parenteral Nutrition 

 The challenge with initiating TPN preoperatively deals with 
the complexities of coordination. To safely and properly ini-
tiate TPN, a patient needs to be monitored for glycemic con-
trol, volume tolerance, and electrolyte abnormalities, 
particularly when severely malnourished due to the risk of 
developing the refeeding syndrome (development of electro-
lyte abnormalities, volume overload, and congestive heart 
failure). Advancement of TPN from an initial formula to 
goal formula often takes several days following placement 
of a central venous line. It is nearly impossible to accomplish 
this safely on an outpatient basis, yet it can be a challenge to 
obtain insurance approval for hospital admission. Fortunately 
most patients who are moderately to severely malnourished 
(representing the population to theoretically benefi t most 
from this approach) are commonly dealing with other medi-
cal issues that warrant hospital admissions, such as bowel 
instruction, failure to thrive, or severe diarrhea with dehydra-
tion. While admitted, the surgeon can take advantage of this 
opportunity to obtain central venous access and initiate 
parental nutrition. Once goal formula has been reached and 
other medical issues stabilized, the patient can be transi-
tioned to a subacute care center or home with nursing sup-
port. Oftentimes the nutrition can be cycled to free the patient 
and provide a “break” during the daytime hours. Once the 
TPN has been started, there is less dependence on the 
patient’s oral intake for nutritional support, and oral intake 
can be considered a supplement to the protein and calories 
being reliably delivered intravenously.   

    Postoperative Management 

  Key Concept :  Nutritional support is not required in the 
immediate resuscitative period following major surgery ; 
 however ,  it should be initiated shortly thereafter by whatever 
route is more feasible . 

 During the immediate postoperative period, intravenous 
nutritional support should be held. The body is recovering 
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from a major stress (surgery) and the stress response induces 
a period of hyperglycemia and insulin resistance. The focus 
should be on fl uid resuscitation with standardized isotonic 
solutions as opposed to hyperosmolar hyperglycemic solu-
tions that are compounded in a variety of formulations. Once 
the “metabolic response to injury” has resolved and oral 
intake had resumed, the surgeon can commonly readvance 
the diet and avoid the reinitiating of TPN all together. For 
those patients who are less likely to support themselves with 
oral intake, TPN should be restarted on postoperative day #3. 
The preoperative goal formula can often be restarted. For 
those patients who received a gastrostomy tube or jejunos-
tomy tube at the time of surgery, tube feeds can be started 
and advanced unless a postoperative ileus develops. The 
relatively immediate initiation of enteral feeding after sur-
gery fi ts well into established enhanced recovery after sur-
gery (ERAS) protocols that are commonly followed by 
colorectal surgeons, but one must be careful not to push early 
oral intake too aggressively for those patients who have been 
chronically obstructed. 

 A particular challenge arises when it is time to discharge 
the patient yet they remain dependent on TPN. It is often 
advantageous to begin cycling the TPN prior to discharge. 
This provides the surgeon with an opportunity to monitor the 
patient’s response to increased TPN volume delivered per 
hour, with its potential impact on glycemic control and vol-
ume tolerance. In addition, cycling provides the patient a 
period of time disconnected from the pump for physical ther-
apy or activities of daily life. Though it remains a commonly 
held misperception, there is no evidence to suggest that there 
is any appetite suppression during TPN infusion, so this 
should not have an impact on oral food interest or intake. 

 The outpatient prescription of TPN typically becomes the 
responsibility of the discharging physician. This can be chal-
lenging for both inexperienced surgeons and for patients 
with complex medical issues including heart failure, renal 
dysfunction, or high volume losses from the GI tract. Some 
institutions have home TPN services, others rely on exper-
tise from home infusions pharmacists or dieticians, while 
others may have a local expert to provide consultation. 
Regardless, the surgeons should be aware that patients must 
be followed very closely as outpatients with regular blood 
work and manipulation of the TPN formulas dependent on 
oral intake and changes in coverall clinical status.  

    Summary/Pearls 

 The fi eld of surgical nutrition is complicated and remains 
incompletely studied, resulting in a widespread lack of com-
mand of the topic. Unfortunately this general lack of focused 
training coupled with a lack of quality evidence handicaps 
the surgeon’s ability to consistently consider the importance, 

recognize the prevalence, and initiate appropriate periopera-
tive nutritional intervention. Nutrition can provide a power-
ful adjunct to the care provided to your patients, particularly 
those at high risk. By simply remembering these important 
points and understanding where to fi nd supportive resources 
at your institution, you will lead the effort towards improv-
ing the overall care of your patients:
    1.    Albumin is generally an unreliable marker of overall 

nutritional status and more likely refl ects overall sever-
ity of illness.   

   2.    Extensive animal studies have shown that early enteral 
feeding after injury provides both physiologic and 
immunologic benefi ts.   

   3.    Although one would intuitively assume that enteral feeding 
is the more “physiologic” route of nutrition administration, 
these fi ndings have not been well verifi ed in humans.   

   4.    The numerous studies that compare early to delayed 
enteral feeding in general surgical and critically ill 
patients appear to ascribe a small benefi t to early postop-
erative or post-injury feeding in particular patient sub-
sets. Inherent harm does not appear to result from its 
administration.   

   5.    More recent studies that use immediate immune- 
modulating formulas, result in decreased infectious 
complications and shorter length of hospital stay, par-
ticularly when a minimal volume is infused (approxi-
mating 800 cc/day or 30 cc/h).   

   6.    It appears that  peri operative supplementation with 
immunonutrition is the most successful means of 
improving patient outcome, in both well and malnour-
ished patients.   

   7.    Enteral feeding is severely limited by gastrointestinal 
intolerance, commonly leading to inadequate nutrition 
administration and the underfeeding of critically ill, 
hypermetabolic patients.   

   8.    Promotility agents have been inconsistently helpful in 
improving GI tolerance.   

   9.    The use of postpyloric feeding tubes, when studied in 
prospective, randomized trials, provides no benefi t to 
decreasing the incidence of pulmonary aspiration. There 
is confl icting evidence whether this practice improves 
feeding tolerance, and this advantage may be limited to 
specifi c patient populations.   

   10.    It appears that the practices of preoperative 
 supplementation, more aggressive postoperative feeding 
protocols, and/or more diligent avoidance or minimiza-
tion of unnecessary postoperative feeding disruptions 
would close the gap between what is prescribed and 
what is delivered. These measures appear more reason-
able and more cost-effective than trying to obtain and 
maintain postpyloric access.   

   11.    Balancing minimal potential risk with potential future 
benefi t/need, always consider placement of a gastrostomy 
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tube, jejunostomy tube, or both at the conclusion of every 
operation.   

   12.    When delivered isonitrogenously and isocalorically, 
coupled with fastidious serum glucose control, there no 
longer appears to exist a difference in patient outcome 
when administered enteral or parenteral nutrition.   

   13.    When patients have declared themselves intermittently 
or completely intolerant of enteral feeding, supplement 
or supplant their feeding goals with TPN.   

   14.    Patients who are malnourished benefi t from periopera-
tive nutritional support using TPN, enteral feeding, or 
immunonutrition resulting in an approximately 25 % 
decreased complication rate.         
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           Introduction 

 Diverticulitis is the 5th most costly gastrointestinal disease 
in the United States and accounts for approximately 298,000 
admissions per year, resulting in 1.5 million inpatient days 
per year [ 1 ]. In addition, over one-third of colectomies and 
colostomies are performed for a primary indication of diver-
ticular disease [ 2 ]. Our understanding of the disease and 
recommendations for treatment has changed markedly in the 
last decade, and this chapter reviews some of the current con-
troversies and guidelines for management of diverticulitis.  

    Indications for Surgery 

  Key Concept :  The decision to recommend elective surgery 
should be individualized to each patient and should con-
sider the risks of operative therapy ,  the overall medical con-
dition of the patient ,  and other factors such as the effects 
on lifestyle  ( professional and personal )  imposed by recur-
rent attacks ,  inability to exclude carcinoma ,  severity of the 
attacks ,  as well as chronic or lingering symptoms that may 
constitute  “ smoldering ”  disease . 

 Until recently, the recommendations for surgery were quite 
straightforward. A number of societies recommended elec-
tive resection after two attacks of uncomplicated diverticu-
litis and after one attack of complicated diverticulitis [ 3 – 6 ]. 
Diverticulitis in young patients (generally defi ned as under the 
age of 50 years old) was felt to have a more virulent course, 
and resection was recommended after one attack of diverticuli-
tis [ 5 ]. A number of decision analyses, systematic reviews, and 
other publications have challenged our conventional wisdom 
about recommendations for surgery for diverticulitis and have 
suggested that it is safe to wait until the third or fourth attack of 
diverticulitis before considering resection [ 7 ,  8 ]. Furthermore, 
it has been suggested that there is no data to support resec-
tion after a second attack of diverticulitis and that it is essen-
tially time to review of teaching for diverticulitis [ 9 ,  10 ]. The 
American Society of Colon and Rectal Surgeons’ practice 
parameters have been modifi ed stating that the “number of 
attacks is not an overriding factor” in recommending surgery 
[ 11 ]. The Association of Coloproctology of Great Britain and 
Ireland recommended that the “decision to perform an elec-
tive resection should be made on an individual basis after the 
assessment of the particular circumstances of the patient” [ 12 ]. 

 Overall, it is widely quoted that of all individuals with 
diverticulosis, only approximately 10–25 % will develop 
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 Key Points 

•     The recommendations for surgery for uncompli-
cated and complicated diverticular disease have 
changed in the last decade.  

•   Triggering factors for an initial attack of diverticuli-
tis and risk factors for subsequent attacks are not 
well defi ned.  

•   Recommendations for sigmoid resection after 
recurrent attacks of diverticulitis should take into 
account the severity and frequency of attacks.  

•   The optimal operation for purulent peritonitis is 
not defi ned, and the role of laparoscopic lavage is 
evolving.  

•   Minimally invasive techniques have an increasing 
role in the treatment of uncomplicated and compli-
cated diverticular disease.    
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diverticulitis. After one attack of diverticulitis, approximately 
30 % of patients will have another attack of diverticulitis. After 
a second attack of diverticulitis, over 50 % of patients will have 
another attack of diverticulitis. In  reviewing the literature, there 
appears to be little scientifi c basis for these recommendations. 

 The indications for surgery for diverticulitis are broadly 
divided into indications for surgery for uncomplicated 
and for complicated diverticulitis, the latter being asso-
ciated with fi stula, abscess, obstruction, or perforation. 
Diverticular bleeding is associated with diverticulosis and 
not diverticulitis.  

    Indications for Surgery: Uncomplicated 
Diverticulitis 

  Key Concept :  Performing an elective sigmoid colectomy 
after recovery from uncomplicated acute diverticulitis should 
be individualized based on several patient -  and disease - 
specifi c   variables ,  though no longer should focus on the 
number of attacks or the age of the patient alone . 

 In considering the recommendations for surgery for 
attacks of uncomplicated diverticulitis, one needs to consider 
the risk of subsequent attacks of diverticulitis, the severity of 
recurrent attacks of diverticulitis, the risk that one of the sub-
sequent attacks will be associated with the need for emer-
gency surgery and a colostomy, and the risk of developing 
complicated diverticulitis. 

    Risk of Subsequent Attacks of Diverticulitis 
After Recovery from Uncomplicated 
Diverticulitis 

 Although we frequently quote a risk of developing diver-
ticulitis or 10–25 % in the presence of diverticulosis, there 
is no population-based data assessing this risk. After recov-
ery from an attack of diverticulitis, we frequently quote a 
30 % chance of developing another attack of diverticuli-
tis. There is considerable variation based on the defi ni-
tion of an attack of diverticulitis and the length of time of 
follow-up. Parks, who followed 521 patients with 99.6 % 
follow-up, has been frequently cited and quoted as recom-
mending resection after the second attack because of the 
morbidity of subsequent attacks [ 13 ]. Careful analysis of 
his patient cohorts shows that of the 317 patients treated 
medically, only 78 (24.6 %) had a subsequent attack, 12 
(3.8 %) had a third attack, and only 5 (1.6 %) had a fourth 
attack [ 8 ]. In this series of patients, if surgery were per-
formed after a second attack of diverticulitis, as has been 
conventionally recommended, 17 readmissions would 
have been prevented at a cost of 61 presumed unneces-
sary operations. Another cohort of 366 patients admitted 
over a 10-year period revealed a recurrence rate of 22 % 

[ 14 ]. In this group of patients, surgery performed after the 
second attack would have  prevented 29 recurrent attacks 
by performing 57 operations, of which 28 would  not  have 
been necessary. The authors subsequently updated their 
series and stated that there was no data to support resec-
tion after the second attack of diverticulitis [ 15 ]. An addi-
tional study of 2,551 patients who were initially treated 
successfully medically for diverticulitis (with a mean fol-
low-up of 9 years) resulted in only 13 % of patients with 
recurrent attacks and only 7 % of patients who required 
colectomy [ 16 ]. A conservative policy for managing acute 
sigmoid diverticulitis was found to be safe in the short 
and long term in a prospectively followed cohort of 232 
patients from 1990 to 2004 [ 17 ]. Thus, several studies 
have suggested that the majority of patients who recover 
from an episode of diverticulitis have no further attacks. 
Evaluation of inpatients may be associated with a higher 
risk of diverticulitis, presumably since such patients, 
compared to outpatients, would be expected to have more 
severe diverticulitis. We have found a 36 % recurrence 
rate in 672 patients, the majority of whom were treated as 
inpatients [ 18 ]. The risk of recurrent diverticulitis appears 
to vary markedly, and patients with more severe disease 
most likely have a higher recurrence rate. Further inves-
tigations should focus on groups of patients at the high-
est risk for development of recurrent diverticulitis. The 
most recent practice parameters of the American Society 
of Colon and Rectal Surgeons suggest that the number of 
attacks of uncomplicated diverticulitis is “not necessar-
ily the overriding factor in defi ning the appropriateness of 
surgery” [ 11 ].  

    Risk of Developing Complicated Diverticulitis 
After Recovery from an Attack 
of Uncomplicated Diverticulitis 

 The clinical course of diverticulitis appears to be determined 
by the fi rst attack. Thus, patients who present with uncom-
plicated diverticulitis do not necessarily progress to have 
subsequent attacks of complicated diverticulitis [ 19 ,  20 ]. 
Chautems and colleagues found that 25 % of patients who 
recovered from uncomplicated diverticulitis had recurrent 
diverticulitis; none of these patients had subsequent attacks 
of complicated diverticulitis [ 19 ]. Eglinton and colleagues 
found a recurrence rate of 18.8 % overall in 502 patients but 
only a 5 % complicated recurrence rate [ 21 ]. In a study of 
672 patients, we have found a 36 % rate of recurrent diver-
ticulitis, but only 3.9 % of patients who had uncomplicated 
diverticulitis presented with a recurrent attack of com-
plicated diverticulitis [ 18 ]. A study from the Mayo Clinic 
found that patients who had multiple attacks of diverticuli-
tis had a lower risk of subsequently developing complicated 
 diverticulitis [ 22 ].  
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    Risk of Developing Free Perforation/Risk 
of Requiring Emergency Surgery and Stoma 
After Recovery from an Episode of 
Uncomplicated Diverticulitis 

 Patients have frequently been counseled to have an elective 
sigmoid resection after recovery from diverticulitis to avoid 
requiring an emergency resection and possible stoma with 
a subsequent attack. However, a number of studies have 
shown that the most severe attack of diverticulitis tends to 
be the fi rst attack and an emergency stoma and/or urgent 
Hartmann resection is rarely required. A population-based 
study reviewed 25,058 patients with diverticulitis from 1987 
to 2001. Emergency operation was required by 19.6 % of 
patients on the initial attack. Of those patients who recovered 
after an initial attack of diverticulitis without undergoing 
an operation, only 5.5 % required a subsequent emergency 
operation (7 % of young patients) [ 23 ]. Similarly, a system-
atic review of 85 papers showed that after recovery from one 
attack of diverticulitis, the risk of urgent Hartmann resec-
tion was 1 in 2,000 patient years of follow-up [ 9 ]. A sub-
set of patients including those who are immunosuppressed 
and have chronic renal failure or collagen vascular disease 
are, however, 5 times more likely to have perforation after 
recovery from a single attack of diverticulitis, and therefore, 
resection should be considered in this subset of patients [ 24 ].  

    Smoldering Versus Discrete Attacks 
of Diverticulitis 

 Although there has been a great deal of focus on the num-
ber of attacks of diverticulitis a patient may have, patients 
who have a number of attacks in a short span of time more 
likely actually have smoldering diverticulitis, where a single 
attack of diverticulitis does not totally resolve with medical 
treatment. Elington and colleagues examined 502 patients 
with diverticulitis and noted a 35 % incidence of recurrent 
attacks of diverticulitis; the majority of recurrences occurred 
within 1 year of the index attack [ 21 ]. Boostrom and col-
leagues have suggested that the category of uncomplicated 
diverticulitis should be further refi ned into three categories 
including atypical, chronic/smoldering, and acute uncom-
plicated diverticulitis [ 25 ]. In a review of 907 consecutive 
patients who underwent sigmoid resection for diverticular 
disease, 82 % had acute resolving diverticulitis, 10 % had 
chronic or smoldering diverticulitis, and 8 % had atypical 
diverticulitis.  

    Severity of Disease and Indications for Surgery 

 The widespread use of CT scanning as the initial imaging 
modality in patients with suspected diverticulitis (in addition 

to history and physical examination) has allowed for a more 
thorough assessment and grading of the severity of disease. 
CT fi ndings in diverticulitis include the presence of diver-
ticula, pericolic infl ammation, colonic wall thickening, and 
the presence of abscesses or fi stula. The fi ndings which cor-
relate with severe disease include the presence of abscess, 
extraluminal air, and extraluminal contrast [ 26 ], while fi nd-
ings associated with mild disease include localized sigmoid 
wall thickening and infl ammation of the pericolic fat. The 
presence of any of the severe fi ndings on CT scan predicts a 
poor outcome and the likelihood of recurrent disease and the 
need for surgical intervention [ 19 ,  26 ]. In a study of 312 
patients who underwent CT scanning for evaluation of acute 
left colonic diverticulitis, the fi nding of abscess and pockets 
of extraintestinal gas 5 mm in diameter or larger correlated 
with unfavorable outcome of nonoperative treatment [ 27 ]. 

 We have noted that patients with a longer segment of dis-
ease (>5 cm) are more likely to have recurrent attacks of 
diverticulitis and have used this as one parameter in advising 
patients to have sigmoid resection after multiple attacks of 
diverticulitis [ 18 ]. We have also developed a scoring system 
for those patients who are less likely to resolve on conserva-
tive measures and require resection [ 28 ]. The scoring system 
is a point system that determines the risk of surgery within 
90 days. The points are given for abscess >4 cm (2 points), 
pericolic free air (2 points), segment greater than 5 cm (2 
points), pericolic abscess (5 points), and distant free air (7 
points). Patients with 0–4 points have a less than 25 % risk 
of surgery in 90 days, patients with 5–9 points have a 
25–50 % risk of surgery, and patients with >9 points have 
over a 50 % risk of requiring surgery with 90 days of 
presentation.  

    Other Considerations in Recommending 
Resection 

 Other patient-related factors are involved in the recommen-
dations for surgery. I have found that patients who travel fre-
quently particularly to areas with limited access to medical 
care often wish to have an elective laparoscopic sigmoid 
resection rather than risk another attack of diverticulitis in a 
remote area.  

    Risk of Recurrent Diverticulitis After Resection 

 Although patients may have persistent gastrointestinal symp-
toms following sigmoid resection for diverticulitis, the risk 
of recurrent diverticulitis is fairly small. Two studies have 
examined the risk of recurrent diverticulitis after sigmoid 
resection and have had similar conclusions. Benn and col-
leagues reviewed 501 patients who underwent sigmoid 
resection for diverticular disease at the Mayo Clinic. In 321 
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patients, the anastomosis was performed to the distal sig-
moid colon, and 12.5 % of patients had recurrent diverticuli-
tis, whereas 180 patients who had an anastomosis to the 
proximal rectum had only a 6.7 % incidence of recurrent 
diverticulitis [ 29 ]. The level of anastomosis was a signifi cant 
risk factor for the development of recurrent diverticulitis. A 
subsequent study of 236 patients who were followed for 67 
months had a similar conclusion that the level of anastomo-
sis was the only predictor of recurrence, and patients with a 
colosigmoid versus a colorectal anastomosis had a four times 
higher rate of recurrence [ 30 ]. Of note, infl ammation was 
found at the proximal resection margin in 30 patients (14 %), 
and there has been little focus on the proximal resection mar-
gin other than a recommendation to use “soft, pliable bowel.” 
It has been suggested that limited resections have a greater 
tendency to develop recurrent symptoms, prompting the 
ACPGBI to suggest that the sigmoid fl exure should be rou-
tinely mobilized in patients undergoing resection for diver-
ticulitis [ 12 ,  30 ]. On the other hand, we have reviewed the 
NSQIP database and have noted a higher operative time and 
a higher rate of wound infection in patients who have under-
gone splenic fl exure mobilization [ 31 ].  

    Young Patients and Diverticulitis 

 The prior recommendations of recommending resection after 
a single attack of diverticulitis in a young patient (defi ned as 
under the age of 50 years old) have also been reexamined. 
From a historical standpoint, diverticulitis in younger patients 
was previously felt to be more virulent, more likely to be 
associated with complications, and more likely to require 
resection [ 32 ,  33 ]. All series have consistently shown a strik-
ing male predominance in young patients with diverticulitis 
in contrast to older series, which have a slight female pre-
dominance [ 34 ]. Earlier series have shown a high rate of 
resection in this patient population [ 35 ]. Unfortunately, these 
series occurred prior to the use of CT scanning, and many 
patients were misdiagnosed and felt to have appendicitis. At 
laparotomy, diverticulitis was encountered and resection per-
formed. Currently, there is no consensus on whether younger 
patients are at greater risk for complications or recurrent 
diverticulitis. Because of a longer life span, younger patients 
are certainly at greater risk for a higher cumulative recur-
rence. Yet, the clinical course of acute uncomplicated diver-
ticulitis in young patients is similar to older patients, and 
therefore, resection is generally not required after the fi rst 
attack of diverticulitis [ 36 ]. However, increasing numbers of 
young patients with diverticulitis are being seen, and a cohort 
of younger patients appears to have more severe disease. We 
recently reviewed 932 patients treated with diverticulitis who 
all underwent CT scan to establish a diagnosis. There were 
243 patients (26 %) who were 50 years old or younger. Young 

patients were more likely to present with severe disease on 
CT scan (22 vs. 12 %) and more likely to have evidence of 
extraluminal air (22.4 % vs. 13.15,  P  = 0.014) [ 37 ]. Further 
analysis from the state of California has shown that the 
increase in the number of sigmoid colectomies and hospital-
izations for diverticulitis was due to an increasing number of 
young patients with the disease [ 38 ]. However, when simply 
considering uncomplicated disease, age, independent of 
other factors, should not be a major determinant in the deci-
sion for selecting elective operative versus nonoperative 
management following resolution of acute diverticulitis.  

    Laparoscopy and Indications for Surgery 

  Key Concept :  A laparoscopic approach is preferred over an 
open approach ,  when possible . 

 Should the shift from open to laparoscopic colectomy 
change the indications for surgery for diverticulitis? The 
increase in the number of cholecystectomies performed since 
the adoption of laparoscopic techniques suggests that the 
indications for surgery in that setting may have changed. A 
laparoscopic resection that is associated with less pain, a 
quicker recovery, decreased length of stay, potentially less 
adhesions, and improved quality of life may be preferable to 
patients than having recurrent attacks of uncomplicated diver-
ticulitis. While the safety and feasibility of laparoscopic col-
ectomy are well established, as there is an increasing amount 
of data showing improved outcomes with a laparoscopic ver-
sus open technique, these results may make surgeons recom-
mend resection more frequently, and the improved outcomes 
may make surgery a preferable option to patients. Data from 
the National Surgical Quality Improvement Project (NSQIP) 
has shown a lower incidence of surgical site infection (SSI) 
and sepsis after laparoscopic ( n  = 3,502) versus open sigmoid 
resection ( n  = 3,468) [ 39 ]. A randomized trial of open versus 
laparoscopic sigmoid resection showed a 30 % decrease in 
postoperative ileus and in length of hospital stay. The Sigma 
trial showed laparoscopic resection took longer but was asso-
ciated with less blood loss, less pain, improved quality of life 
as measured by the SF 36, and less major complications [ 40 ]. 
All of these data combined suggest that changes in practice 
patterns may refl ect more of an “end justifi es the means” 
approach to recommending resection.  

    Nonoperative Management and Non-resective 
Treatment 

  Key Concept :  While the hallmark of diverticulitis therapy 
involves antibiotics ,  a select group of patients may benefi t 
from supportive therapy alone including aminosalicylates 
and no requirement of antibiotic therapy . 
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 The mainstay of treatment for patients with acute diver-
ticulitis has been antibiotics. Patients with severe symptoms 
and an inability to tolerate po are treated as inpatients with 
bowel rest, intravenous fl uids, and broad-spectrum antibiot-
ics. There are a number of antibiotic regimens used, though 
in each case the antimicrobial therapy is aimed at treating 
bowel fl ora. A systematic review has noted wide variation in 
the choice of antibiotics, duration of treatment, and the route 
of administration for diverticulitis [ 41 ]. Outpatients are 
treated with oral antibiotics and instructed on symptoms of 
worsening disease (worsening pain, high fever, inability to 
tolerate po fl uids) in order to return for evaluation. Failure of 
outpatient therapy has been associated with the fi ndings of 
fl uid on CT scan and with female sex [ 42 ]. 

 The role of antibiotics for uncomplicated disease has 
been questioned, and several studies have shown equivalent 
results without antibiotics. A retrospective review looked at 
311 patients with diverticulitis treated as inpatients. There 
were 118 patients treated with antibiotics and 193 patients 
treated without antibiotics. Of those treated with antibiotics, 
3 % required surgery, while 4 % of those who were initially 
treated without antibiotics were subsequently administered 
antibiotics. The rate of development of future events was the 
same in both groups [ 43 ]. 

 The use of 5-ASA products has also been suggested for 
the treatment of diverticulitis, particularly in those patients 
who have infl ammatory changes around the orifi ce of diver-
ticulum—termed segmental colitis associated with diverticu-
litis or peridiverticulitis. Six randomized trials using 5-ASA 
products have enrolled a total of 818 patients [ 44 ]. The 
trials are heterogenous but have suggested improved out-
comes for patients with uncomplicated diverticulitis treated 
with 5-ASA products. These medications may have a role 
in patients with smoldering diverticulitis who have residual 
infl ammation but no obvious infectious focus.  

    My Recommendations for Elective Resection 
in the Setting of Uncomplicated Disease 

 Although the data supports a more conservative approach to 
uncomplicated diverticulitis, in my practice, I continue to 
see increasing numbers of patients at a young age with recur-
rent attacks of diverticulitis over a short span of time. While 
diverticulitis was an uncommon disease in patients under 50 
years of age, close to 30 % of the patients who undergo sig-
moid resection for diverticulitis at Lahey are under 50 years 
old. A number of these patients have severe diverticulitis 
with a long segment of disease and associated pericolic air or 
abscess. In such patients, especially with ongoing attacks of 
diverticulitis in a short time span, these bouts have a signifi -
cant impact on quality of life and the ability to work and go 
about daily activities. Many otherwise fi t patients prefer to 

undergo a single-stage laparoscopic sigmoid resection than 
face the prospect of recurrent attacks of diverticulitis. 
Conversely, it is important for patients to realize that the risk 
of free perforation and the need for an emergency stoma are 
quite low after recovery from an attack of uncomplicated 
diverticulitis; many patients are relieved to hear this and are 
subsequently less likely to proceed with surgery. 

 I take a more conservative approach for patients who have 
had multiple attacks of diagnosis at infrequent intervals. For 
instance, I generally do not recommend resection for a patient 
who presents with an attack of uncomplicated diverticulitis 
whose prior attacks were decades ago (and generally not con-
fi rmed by objective fi ndings). I am also reluctant to recom-
mend resection for patients with prominent irritable bowel 
symptoms and minimal infl ammatory changes on CT scan.   

    Complicated Diverticulitis 

  Key Concept :  Unlike uncomplicated disease ,  surgical resec-
tion of the colon is more common urgently or following 
recovery from an episode of complicated diverticulitis asso-
ciated with abscess ,  fi stula ,  obstruction ,  or perforation . 

 Complicated diverticulitis includes patients with asso-
ciated abscess, fi stula, obstruction, and perforation and is 
further subcategorized as acute complicated diverticulitis 
and chronic complicated diverticulitis. A large number of 
patients with complicated diverticulitis ultimately undergo 
sigmoid resection, and the goal of treating such patients is 
to optimize the patient condition and to ultimately convert 
an urgent or emergent process into an elective procedure, 
if possible. Complicated diverticulitis may be subdivided 
in chronic complicated diverticulitis (such as diverticular 
 fi stula and stricture) and acute complicated diverticulitis 
(such as abscess and perforation). 

    Diverticular Fistulas 

  Key Concept :  Most diverticular fi stulas require surgical 
resection of the involved colonic segment with interposition 
of healthy tissue between the anastomosis and adjacent 
organ to avoid fi stula recurrence . 

 Fistulas associated with diverticulitis may occur to any 
adjacent organ and include colovesical, colovaginal, colout-
erine, coloenteric, and colocutaneous fi stulas. Many patients 
with diverticular fi stulas present with relatively few abdomi-
nal symptoms, presumably because the septic process has 
necessitated to an adjacent organ. It is common for such 
patients to present to another specialist initially such as urol-
ogists for a colovesical fi stula with recurrent urinary tract 
infections or gynecologists for colovaginal fi stulas with air 
or stool through the vagina. 
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 The most common fi stula is a colovesical fi stula. Common 
signs and symptoms of colovesical fi stula include pneuma-
turia, fecaluria, and polymicrobial urinary tract infections. 
Patients may not even have a history of an attack of divertic-
ulitis. The fi stula is suspected on clinical history, and the best 
objective test is a CT scan, where the presence of air in the 
bladder in the absence of prior instrumentation is indicative 
of a fi stula. Cystoscopy and cystogram may also be utilized, 
demonstrating a cherry red spot or localized infl ammation, 
but are less sensitive for detecting fi stulas. Colonoscopy is 
useful to determine the etiology of the fi stula and exclude a 
perforated colon cancer, which may present in a similar fash-
ion. The majority of patients with a colovesical fi stula may 
undergo a single-stage laparoscopic sigmoid resection where 
the fi stula is pinched off, omentum (if available) is used to 
interpose between the bladder and the anastomosis, and a 
Foley catheter is left in place for drainage. I do not routinely 
use ureteral stents for chronic fi stulas, but often use them for 
acute fi stulas associated with an infl ammatory phlegmon. In 
the latter case, stent placement facilitates identifi cation of the 
ureters, which can be diffi cult and tedious with a signifi cant 
phlegmon. My preference is to perform a cystogram prior 
to Foley catheter removal, but this study may be omitted in 
patients with a small fi stula. 

 Colovaginal fi stulas occur almost exclusively in patients 
who have undergone a prior hysterectomy. Presenting signs 
and symptoms include vaginal discharge and air per vagina. 
CT scan shows air in the vagina and may show the fi stula 
tract (Fig.  4.1 ). Limited barium or Gastrografi n studies can 
also be helpful in delineating the fi stula tract. The major-
ity of women undergo sigmoid resection, though elderly, 
debilitated patients with minimal symptoms may decline 
surgery. Once again, colonoscopy is useful to exclude a per-
forated colon cancer that may present with similar signs and 
 symptoms. A similar operative approach is utilized to that of 

colovesical fi stulas, pinching off the fi stula and using omen-
tum to interpose between the vagina and the anastomosis.

   Colocutaneous fi stulas rarely occur de novo and are gen-
erally associated with a leak from a prior anastomosis or 
with a prior percutaneous drain. In a large series of colocuta-
neous fi stulas, leaving sigmoid colon distal to an anastomo-
sis (i.e., not resecting the entire sigmoid colon) was a risk 
factor for the development of a fi stula [ 45 ].  

    Diverticular Stricture 

  Key Concept :  Symptomatic diverticular strictures should be 
resected ;  mucosal evaluation to exclude other diagnoses 
such as malignancy ,  IBD ,  or ischemia should be performed . 

 Strictures or partial obstruction may also occur in associa-
tion with multiple attacks of diverticulitis. Many patients do 
not present with a complete large bowel obstruction but 
rather with progressive constipation and obstructive symp-
toms. Once again, endoscopic visualization of the mucosa is 
helpful to exclude other diagnoses such as colon cancer, a 
stricture resulting from ischemic colitis or from infl amma-
tory bowel disease. Colonic stenting can be considered for 
patients with large bowel obstruction from diverticulitis with 
an aim toward stabilizing the patient, decompressing the 
bowel, and ultimately performing a single-stage sigmoid 
resection. Our success rate is poor for stenting diverticular 
disease and much better for stenting for obstructing cancer.  

    Diverticular Abscess 

  Key Concept :  Image - guided percutaneous drainage is usu-
ally the most appropriate treatment for patients with large 
diverticular abscesses and does not necessarily require sub-
sequent surgical resection . 

 Diverticulitis may be associated with an abscess in a 
small percent of cases. Approximately 10 % of patients hos-
pitalized for diverticulitis at the Lahey Clinic have an associ-
ated abscess. Data from the Nationwide Inpatient Sample, 
the largest all-payer database of discharged patients in the 
country, shows that the incidence of diverticular abscess has 
increased from 5.9 % in 1995 to 9.6 % in 2005 [ 46 ]. The 
increasing numbers of patients with diverticular abscess 
may be related to the widespread and increasing usage of 
CT scanning for the initial diagnosis of diverticulitis. A 
number of staging systems have been utilized, but most 
commonly the Hinchey classifi cation (with modifi cations 
thereof) is utilized. Stage 0 = mild clinical diverticulitis; 
stage 1a = confi ned pericolic infl ammation/phlegmon; stage 
1b = pericolic abscess; stage II = pelvic, intra-abdominal, or 
retrocolic abscess; stage III = purulent peritonitis; and stage 
IV = fecal peritonitis [ 47 ]. Many small abscesses (defi ned as 
those <4 cm) may be treated with antibiotics with successful 

  Fig. 4.1    Coronal    image shows a colovaginal fi stula ( arrow ) in a 
woman who has previously had a hysterectomy       
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 resolution and do not require percutaneous drainage or repet-
itive CT scans (especially if the patient is clinically respond-
ing with decrease in pain, fever, and leukocytosis) (Fig.  4.2 ) 
[ 48 ]. Combined series have shown that initial treatment with 
antibiotics (with or without percutaneous drainage) is suc-
cessful in 30–56 % of patients [ 49 ]. Percutaneous drainage 
was initially used as a bridge to surgery; patients underwent 
drainage, sepsis resolved, and surgery was then performed 
electively [ 50 ]. Currently, percutaneous drainage is also used 
as defi nitive therapy, and some patients may not have further 
symptoms following successful resolution of the abscess. 
The decision to perform subsequent resection may therefore 
be made on an individual basis, recognizing patients with 
abscess have more severe diverticulitis and are more likely 
to require surgery. In rare cases, laparoscopic drainage may 
be performed if there is no radiologic window to drain an 
abscess (Video  4.1 ). The location of the abscess has been 
shown to help determine the clinical course, as those patients 
with more distant abscesses (i.e., Hinchey stage II) are 
more likely to require resection than patients with pericolic 
abscess. In a cohort of 465 patients, 73 patients (17 %) had 
an abscess, of which 45 patients had a pericolic abscess and 
28 patients had a pelvic abscess. A larger number of patients 
with pelvic abscess (71 %) required surgery compared to 
those with pericolic abscess (51 %) [ 51 ].

        Perforated Diverticulitis with Purulent 
or Feculent Peritonitis 

  Key Concept :  The traditional therapy of mandatory colonic 
resection with or without diversion for perforated diverticu-
litis continues to evolve with the development of improved 

imaging ,  antibiotic success ,  endoscopic techniques ,  and 
implementation of laparoscopic lavage . 

 The optimal treatment for perforated diverticulitis and 
associated peritonitis continues to evolve. Options include 
Hartmann resection, sigmoid resection with primary anasto-
mosis (in selected patients), sigmoid resection and primary 
anastomosis with proximal diversion, on-table lavage with 
primary anastomosis, and laparoscopic lavage without resec-
tion. Hartmann resection remains one of the most common 
operations performed for perforated diverticulitis but has a 
number of drawbacks. Approximately 30 % of patients never 
undergo reversal of the stoma [ 52 ,  53 ]. In addition, the oper-
ation has considerable morbidity and a reported mortality of 
up to 18.8 % [ 54 ]. Over the years, a number of other options 
have been advocated. Fibrin glue with suture repair and 
omental patching of the perforation has been reported [ 55 ]. 
Two studies (both underpowered) looked at the role of 
defunctioning the diseased segment with suture of the perfo-
ration and proximal diversion versus resection and had dif-
ferent conclusions [ 56 ,  57 ]. The role of on-table lavage in 
approaching patients with colonic emergencies has largely 
fallen out of favor since the need for bowel preparation has 
been challenged by a number of reviews [ 58 ]. A systematic 
review of 569 cases in 50 studies suggested that primary 
anastomosis with or without diversion was “safe in certain 
patients with peritonitis” but noted a mortality of 9.9 % and 
an anastomotic leak rate of 13.9 % [ 54 ]. 

 In approaching the patient with perforated diverticuli-
tis, it is important to distinguish between patients who have 
evidence of peritonitis on physical examination and those 
patients who have CT fi ndings consistent with perforation 
but no objective fi ndings of toxicity. While many surgeons 
trained in the 1970s or 1980s were taught that the fi nding 
of free air on a chest x-ray or KUB was an absolute indi-
cation for surgery, the fi ndings of free air on CT imaging 
do not necessarily translate into similar recommendations. 
Dharmarajan and coworkers evaluated CT fi ndings of perfo-
rated diverticulitis and devised a grading system based on the 
amount and location of abnormal air, which may assist with 
clinical decision-making [ 59 ]. While a grading system is a 
useful adjunct, I personally rely more heavily on the clinical 
status of the patient and base my initial strategy on the physi-
cal examination fi ndings more than the CT fi ndings alone. 

 There has recently been a renewed interest in the role of 
laparoscopic lavage without resection for patients with per-
forated diverticulitis and associated purulent peritonitis. In 
1996, O’Sullivan and colleagues reported 8 patients with 
perforated diverticulitis and purulent peritonitis who under-
went a laparoscopic lavage [ 60 ]. No resection of the sigmoid 
colon was performed, and patients were subsequently treated 
with intravenous antibiotics. At a follow-up of 12–48 months, 
no patient required subsequent resection, and no patient 
required an emergent colostomy. Based on these initial 
encouraging results, a prospective multi-institutional trial 

  Fig. 4.2    Pelvic abscess (Hinchey II) with foci of free air       
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was subsequently performed of 100 patients with perforated 
diverticulitis who underwent laparoscopic lavage [ 61 ]. The 
median age was 62.5 years, and patients were followed for 
36 months. The procedure was performed with an umbilical, 
suprapubic, and right lower quadrant ports, and patients were 
lavaged with 4 l of fl uid or lavaged until the returns were 
clear. Eight out of the 100 patients were noted to have fecal 
peritonitis and were converted to an open procedure and 
underwent resection and stoma. Of the 92 patients who were 
managed with laparoscopic lavage, no patient required sub-
sequent resection for diverticulitis at a median follow-up of 
36 months. There was an overall 4 % morbidity and 3 % 
mortality rate for the cohort. Two patients developed a pelvic 
abscess and required drainage, while 2 patients presented 
with a subsequent attack of diverticulitis. The authors con-
cluded that laparoscopic lavage was a reasonable alternative 
with low mortality and low morbidity, particularly when 
compared with Hartmann resection. Furthermore, they sug-
gested that elective resection, even in this group of patients 
who presented with perforation, was probably unnecessary 
and that readmission was uncommon. 

 Currently, the role of laparoscopic lavage continues to 
evolve in the treatment of patients with perforated diver-
ticulitis and associated purulent peritonitis. A number of 
additional small series have been reported, including a 
recent review article evaluating 12 nonrandomized studies 
encompassing 301 patients with a mean age of 57 years [ 62 ]. 
Although the majority of patients in these combined series 
had Hinchey III classifi cation (i.e., purulent  peritonitis), 25 % 
of patients had Hinchey II disease. In the Myers series, 25 % 
of patients also had Hinchey II disease, suggesting that some 
of these patients could potentially have been treated with 
bowel rest and antibiotics alone, along with subsequent per-
cutaneous drainage for those patients developing abscesses 
[ 61 ]. In this combined series, the conversion rate was 4.9 %, 
while the mean complication rate was 18.9 % and mortality 
was 0.25 %. Subsequent resection was performed in 51 % 
of patients, and the majority of the resections were laparo-
scopic. In the future, we need to identify those patients who 
may optimally be treated by lavage. Further  classifi cation of 
the degree of peritonitis either by the Mannheim peritonitis 
index or the peritonitis severity score may help to further 
defi ne the optimal candidate for lavage. Similarly, the need 
for subsequent resection has not been defi ned. In the Afshar 
series, the majority of patients who underwent elective 
resection did so because of surgeon preference [ 62 ]. It goes 
without saying that colonoscopic evaluation of the colon is 
important in patients to exclude a diagnosis of perforated 
colon cancer. 

 A number of guidelines have been refi ned to include a state-
ment on lavage. The European Association for Endoscopic 
Surgery consensus statement of laparoscopy for abdominal 

emergencies states that “colon resection remains the gold 
standard, but laparoscopic lavage and drainage may be con-
sidered in some selected patients” [ 16 ]. The Association of 
Coloproctology of Great Britain and Ireland states that “lap-
aroscopic lavage may play a role in some patients with acute 
diverticulitis. Whilst this is an alternative to resection in the 
acute setting for some patients, it is not certain whether it is 
an acute alternative to delayed resection” [ 12 ]. At the present 
time, I use laparoscopic lavage selectively in otherwise fi t 
patients with perforated diverticulitis. In the concept of the 
calculated risk, we as the surgeons “make the calculations,” 
and the patients “incur the potential risk.” I do not generally 
recommend lavage to unstable patients or those with a num-
ber of other associated comorbidities.  

    Reoperative Surgery for Diverticular Disease 

  Key Concept :  Reoperative surgery entails unique technical 
and decision - making challenges that need to be considered 
both prior to and at the time of surgery to optimize 
outcomes . 

 Reoperation for complicated diverticular disease occurs 
for two main reasons: as a planned procedure to restore intes-
tinal continuity after resection, stoma, and Hartmann closure 
of the rectum and as an unplanned procedure to treat com-
plications or unanticipated events after initial resection and 
primary anastomosis. The latter occurrence is mainly due 
to anastomotic leakage but may occur from fi stula, abscess, 
or stricture at the anastomosis. This section  discusses 
 considerations prior to reoperative surgery including anat-
omy, timing of reoperation, anatomic considerations, preop-
erative preparation, conduct of the operation, and outcome. 

    Reoperative Surgery After Hartmann Resection 
 The Hartmann resection was fi rst described by Henri 
Hartmann for the treatment of rectal cancer in which he 
described two patients presenting with obstruction in whom 
he resected the tumor and closed the “superior part of the 
rectum and left it in the peritoneum without disturbing the 
pelvic fl oor” [ 63 ]. The procedure quickly became the proce-
dure of choice for the majority of patients who underwent 
emergency surgery for perforated diverticulitis in the second 
half of the twentieth century, replacing the three-stage proce-
dure of initial colostomy, subsequent resection, and fi nally 
colostomy takedown that was advocated by Lockhart- 
Mummery [ 64 ,  65 ]. Of note, Hartmann believed that reversal 
of the Hartmann procedure should not be attempted. 
Currently, Hartmann takedown still has signifi cant morbidity 
and mortality and a relatively low reversal rate. Unfortunately, 
the risk of needing to return to the operating room for a 
repeat stoma remains high. 
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   Timing 
 After Hartmann resection for perforated diverticulitis, most 
patients are eager to proceed as soon as possible with rever-
sal of the colostomy. In contrast to patients who may be 
chronically ill with infl ammatory bowel disease for years 
prior to resection, these patients often had never been ill 
before and had never anticipated leaving the hospital with a 
stoma after treatment for diverticulitis. Surgery for Hartmann 
reversal may be undertaken early (<3 months from initial 
surgery) or late (>3 months from initial surgery). There are 
advocates of each approach [ 66 – 70 ]. Proceeding with 
Hartmann takedown close to the time of initial surgery has 
several disadvantages, predominantly due to adhesions and 
the acute infl ammatory response after initial surgery which 
may lead to a diffi cult dissection, potential enterotomies, and 
diffi culty with identifi cation of the Hartmann stump. While 
waiting for at least 3 months will presumably allow the 
patient suffi cient time to heal and facilitate identifi cation of 
the Hartmann stump, waiting longer may make identifi cation 
of the stump more diffi cult secondary to fi brosis. The two 
approaches (waiting less than 3 months vs. greater than 3 
months) have not been assessed in a randomized trial. My 
approach has been to wait for 3 months prior to Hartmann 
takedown. Waiting for this time period ideally reduces the 
diffi culty and potential complications from adhesions.  

   Preoperative Preparation 
 General preoperative assessment of the patient should 
routinely be performed. Nutritional status is optimized. 
Cardiopulmonary disease is identifi ed and evaluated. 
Reoperative pelvic surgery is associated with a high risk 
of thromboembolic complications, and patients are admin-
istered appropriate prophylaxis. Although increasing evi-
dence suggests that mechanical bowel preparation is not 
necessary, I believe that it is preferable in reoperative sur-
gery to minimize spillage in case the bowel is entered. 
Preoperative intravenous antibiotics are administered, 
although there is little evidence to support additional 
dosing.  

   Preoperative Imaging 
 For patients >50 years old who have not had prior colonic 
evaluation, a colonoscopy or barium enema should be per-
formed. Prior to planning Hartmann takedown, my prefer-
ence is to perform a barium enema through the stoma and a 
Gastrografi n enema through the rectum. The Gastrografi n 
enema is particularly useful as it gives an assessment of the 
length and confi guration of the rectal segment and gives an 
assessment of any residual sigmoid colon and/or diverticula 
(Fig.  4.3 ). Many patients have undergone the initial resec-
tion by another surgeon; at times, because of intraoperative 
factors, a substantial amount of sigmoid colon is left in 
place. The road map of the specifi c anatomy is better deter-

mined by a Gastrografi n study than by a fl exible sigmoidos-
copy, although both can be performed. These procedures are 
also helpful to evacuate retained fecal residue. Scybala 
retained in the rectum from the original Hartmann resection 
should be evacuated at this time or with distal rectal wash-
out at the time of surgery to facilitate placement of a sizer 
and subsequently the EEA stapler. Even with a washout at 
the time of colostomy takedown, this may be diffi cult to 
accomplish.

      Intraoperative Considerations 
   Patient Positioning 
 Anticipate a long procedure and pad the patient’s bony promi-
nences accordingly. The patient may be placed in lithotomy 
position in Lloyd Davies, Allen, or Yellowfi n stirrups. Care 
should be taken to avoid pressure on the peroneal nerves 
and the hips. Overall, my preferred position is aimed to have 
symmetric hip extension, knee fl exion, and thigh abduction. 
Extreme hip extension beyond 60° can occasionally lead to 
femoral nerve palsies if a self-retaining retractor is positioned 
against the extended extremity. The perineum should be hang-
ing slightly over the table to ensure easy passage of the EEA 
stapler. Rectal washout can be performed and a mushroom 
catheter left in the rectum if desired to facilitate identifi ca-
tion of the Hartmann pouch. A proctoscope and/or sizer may 
also be used intraoperatively to identify the pouch. The vagina 
should also be included in the prep. Alternatively, my prefer-
ence is to position the patient supine on a split leg table with the 
legs abducted. The split leg table avoids potential  diffi culties 

  Fig. 4.3    Gastrografi n enema shows residual sigmoid colon and 
diverticula       
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with long-standing lithotomy position including nerve injuries 
and compartment syndrome. Once again, care must be taken 
to ensure that the patient is positioned far enough down on 
the table that access to the anus (to pass the EEA stapler) can 
be achieved. A beanbag with the arms tucked at the sides can 
be helpful to ensure the patient does not slip cephalad on the 
table, especially when in steep Trendelenburg position.  

   Approach to the Procedure 
 The procedure may be undertaken by a laparoscopic or open 
approach. Adhesions encountered from previous surgery or 
prior infection may make a laparoscopic approach impossi-
ble. The extent and degree of adhesions may be diffi cult to 
predict; on occasion much less severe adhesions are encoun-
tered than anticipated, and the procedure progresses quite 
smoothly. Alternatively, with extensive adhesions, bowel 
injury may occur when attempting to enter the peritoneal 
cavity. A reasonable approach is the use of a “peek port” 
which entails entering the abdomen through a small incision 
and assessing the degree of adhesions [ 71 ]. The laparoscopic 
equipment is not opened until the feasibility of a laparo-
scopic hand-assisted approach is determined. Alternatively, a 
port can also be placed away from the site of the previous 
surgery to assess the degree of adhesions and the feasibility 
of a straight laparoscopic approach.  

   Exposure and Lighting 
 The importance of having adequate exposure and lighting 
cannot be overestimated with reoperative surgery. If an open 
approach is used, the incision should extend to the  symphysis 
pubis. Cephalad extension of the midline incision may be 
needed if splenic fl exure mobilization is needed. Operating 
between the patient’s legs provides optimal visualization of 
the splenic fl exure as does rotation of the table to a left-side-
 up position. 

 Adequate OR lighting, a headlight, and/or lighted pelvic 
retractors are helpful. A self-retaining retractor with bladder 
blade is also used. Straight blade (Wylie renal vein or St. 
Mark’s) and curved (Deaver) retractors are available, with 
the former being more helpful for deep pelvic dissection, 
which is on occasion necessary to free up the Hartmann 
stump. Care must be taken to avoid placing these retractors 
on the drapes and causing a fi re.  

   Initial Dissection 
 The initial dissection is focused on lysing all small bowel 
adhesions in the pelvis to be able to identify the Hartmann 
pouch. Ultimately, in the majority of cases, all small bowel 
adhesions from the ligament of Treitz to the ileocecal valve 
are lysed to be able to mobilize the colostomy and bring the 
proximal colon down to the pelvis without tension. The pel-
vic dissection associated with a prior Hartmann resection 
may be challenging secondary to dense adhesions and the 

inability to distinguish a plane suitable for dissection. It is 
advisable to lyse the fi lmy small bowel adhesions fi rst and 
then attack the more diffi cult adhesions. With few excep-
tions, there are small bowel and/or omental adhesions to the 
top of the Hartmann pouch. Dense adhesions often occur to 
the top of the Hartmann pouch, and encountering staple 
material is an indication of proximity to this structure. If 
extremely dense adhesions are encountered, hydrodissection 
or infi ltration of the fused area with saline with a small- 
gauge needle may be helpful [ 72 ]. The appendix can also be 
drawn down into the pelvis toward the Hartmann and may 
occasionally lead the surgeon to believe he or she has 
encountered the right ureter. The left ovary and tube, in par-
ticular, may be fused with the top of the Hartmann pouch. 
Bleeding from the pelvic wall may often occur from entering 
the fallopian tubes or a branch of the ovarian vessels. 

 The ureters should be identifi ed, and the surgeon should 
be aware that they may be in an unanticipated position, par-
ticularly drawn in more medially, after prior surgery. Ureteral 
stents may be used in selected cases with prior severe pelvic 
sepsis or unclear anatomy. Stents do not prevent ureteral 
injury but facilitate the recognition of such injury. I selec-
tively use stents in patients with hydronephrosis or a large 
amount of retroperitoneal infl ammation. The vagina may be 
adherent to the rectum and dissection facilitated by placing a 
fi nger in the vagina to identify the proper planes. 

 The colostomy is mobilized by incising the mucocutane-
ous junction and trying to preserve all the mesenteric attach-
ments. Injection with saline or local anesthetic around the 
mucocutaneous junction circumferentially may facilitate 
dissection. The stoma is resected and fresh bowel used for 
the intended anastomosis. Once the stoma is mobilized, the 
surgeon can generally assess whether there is adequate 
length for a tension-free anastomosis. Additional length is 
facilitated by a number of maneuvers including division of 
the lateral colonic attachments, takedown of the splenic fl ex-
ure, division of the inferior mesenteric artery at the takeoff of 
the aorta, and division of the inferior mesenteric vein at the 
inferior border of the pancreas. Alternatively, further length 
can be achieved by mobilizing the rectum further distally 
and essentially bringing the Hartmann pouch up to the proxi-
mal bowel. Once complete mobilization of the proximal 
colon is performed and adhesiolysis is completed, the small 
bowel and colon can be packed into the upper abdomen.  

   Identifi cation and Mobilization of the Hartmann Pouch 
 Once the small bowel is mobilized, the top of the Hartmann 
pouch can be identifi ed. Some surgeons mark the top of the 
pouch with long suture material to facilitate identifi cation. I 
have not found this to be helpful and have found that inser-
tion of a proctoscope or fl exible sigmoidoscope facilitates 
identifi cation of the Hartmann pouch. The staple line of the 
Hartmann is identifi ed, and the length of the pouch is usually 
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longer than anticipated, even if it is located below the pelvic 
brim. If the staple line is adherent to the presacral fascia, it is 
generally safe to commence the dissection in the posterior 
midline, thus avoiding the ureters and the iliac vessels. It is 
not uncommon for the superior rectal artery to be left intact, 
and placing a Babcock clamp on the end of the Hartmann 
pouch and applying cephalad traction facilitate identifi cation 
of the mesentery and straightening of the rectum. My prac-
tice is to mobilize and dissect out the Hartmann pouch at 
least to the mid- to proximal rectum. This is generally neces-
sary to “straighten out the rectum,” which often times has a 
concertina-like confi guration following Hartmann resection. 
If this is not done, it is often diffi cult to guide the EEA stapler 
per anum to the top of the Hartmann pouch. Once the 
Hartmann pouch is mobilized, a small sizer is placed per rec-
tum to ensure that this passes easily to the area of the intended 
anastomosis. In those patients who have had signifi cant sep-
sis or in those who have had a long-standing Hartmann 
pouch, further mobilization may be needed. We have found 
that in women further dissection is often needed in the ante-
rior cul-de-sac as the mid-rectum tends to angulate and 
adhere to the uterus. Despite further mobilization, some 
patients may still have a fairly fi brotic pelvis (in which the 
rectum is intrinsically normal but the surrounding tissues are 
fi brotic enough that it is impossible to pass a sizer). In this 
case, an EEA-stapled anastomosis may not be feasible and a 
handsewn anastomosis preferable. The top of the intended 
site of anastomosis is then re-resected and the integrity of the 
rectum tested by fi lling the pelvis with saline and insuffl ating 
the Hartmann pouch.  

   Performing the Anastomosis 
 I prefer using the EEA stapler to perform anastomosis after 
Hartmann resection. The anvil is placed in the proximal 
bowel. A handsewn purse string is placed, or a purse-string 
device may be used. A sizer is used to guide through the 
rectum to the top of the re-resected Hartmann pouch. 
Occasionally, it is diffi cult to introduce the stapler into the 
anus, and Khoury and Opelka have reported placement of a 
Faensler or Chelsea-Eaton anoscope with gradual dilata-
tion of the sphincter and placement of the stapler shaft 
through the anoscope [ 73 ]. The EEA stapler is guided 
through with the trocar exiting at the top of the Hartmann 
pouch, the anvil is snugged up and secured, and the stapler 
is fi red. The instrument is generally removed easily, and 
the tissue rings are inspected for thickness and integrity. 
The anastomosis is then tested by occluding the bowel 
proximally and introducing air through a proctoscope or a 
fl exible sigmoidoscope [ 74 ].  

   Alternatives 
 There is no one single technique to perform an anastomosis 
after Hartmann takedown, and some ingenuity and employ-

ing other techniques may be necessary. The stapler may not 
pass up to the top of the rectum because of fi brosis and con-
traction, particularly if the patient has been diverted for 
many years. In this case, there are several alternatives. One 
option is to perform a handsewn anastomosis. Another 
option is to introduce the stapler and bring the trocar through 
the anterior rectal wall, thus performing an end of colon to 
side of rectum anastomosis [ 73 ]. Further options include 
employing a double purse-string technique in which a purse 
string is placed in the proximal colon and the distal end (rec-
tum). The stapler is still introduced through the anus. A fi nal 
technique employs a single purse string in the rectum and 
placing the stapler through the side of the proximal colon 
and completing the anastomosis by transecting the end of the 
colon with a TA stapler.  

   Abdominal Wall Closure 
 Following completion of the anastomosis, the abdomen is 
irrigated and the incision closed. A mass closure technique is 
superior to layered closure. A continuous abdominal wall 
closure is associated with a lower risk of abdominal wound 
dehiscence. Furthermore, a meta-analysis of six randomized 
controlled trials found that the risk of incisional hernia for-
mation was signifi cantly less with a continuous compared 
with an interrupted closure (regardless of the suture type 
used) [ 75 ]. The use of resorbable versus non-resorbable 
sutures results in no difference in dehiscence rates, but higher 
rates of persistent sinus formation and chronic wound prob-
lems occurred with non-resorbable sutures. Optimal primary 
wound closure is with a mass closure continuous technique 
with resorbable sutures placed at an interval of 1 cm apart 
and 1 cm back on the fascia [ 76 ]. Laparoscopic techniques 
minimize incision length and wound trauma and may be 
associated with less wound complications.    

    Reoperation for Sepsis and Anastomotic 
Complications After Hartmann Takedown 
  Key Concept :  Identifi cation of anastomotic leak through test-
ing is an integral part of left - sided anastomosis .  For those 
experiencing a leak requiring operative intervention ,  decid-
ing between proximal diversion alone and resection and 
diversion depends on the patient ’ s clinical manifestations 
and the intraoperative fi ndings . 

 Anastomotic leak is among the most serious potential 
complications after Hartmann takedown (Fig.  4.4 ). The lack 
of a standardized defi nition precludes comparison among 
units and even a precise incidence of this complication. We 
have used the United Kingdom (UK) working party defi ni-
tion of leakage of gastrointestinal contents or contrast from a 
surgically constructed anastomosis [ 77 ]. In our unit, we have 
reviewed 998 left-sided colorectal anastomoses and have 
noted a clinical leak rate of 4.8 % [ 74 ]. Air leak testing was 
performed intraoperatively in 825 left colon anastomoses. 
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A clinical leak was noted in 7.7 % of anastomosis with a 
positive air leak test compared with 3.8 % of anastomosis 
with a negative air leak test and 8.1 % of all untested anasto-
moses ( P  < 0.3). The data suggest that air leak testing should 
be performed in all such anastomosis to allow the surgeon to 
detect and repair a leak at the time of initial procedure. 

 Management of anastomotic leak depends on the clini-
cal manifestations of the leak and the overall condition of 
the patient. Anastomotic dehiscence may manifest as peri-
tonitis, a colocutaneous fi stula, an associated abscess, or 
even be relatively asymptomatic. For those patients with 
generalized peritonitis, urgent exploration is performed 
after fl uid resuscitation and intravenous antibiotics. Stoma 
site marking is ideally done preoperatively. Placement in 
lithotomy position or on a split leg table is helpful in case 
sigmoidoscopy is needed. The two main intraoperative con-
siderations are to leave the anastomosis in place and to 
divert proximally or to resect the anastomosis and perform 
a colostomy. In patients with total anastomotic dehiscence, 
a large defect, or concerns about the viability of the anasto-
mosis, resection of the anastomosis is advisable. The distal 
end is stapled or handsewn, and the proximal colon brought 
out as a colostomy. Unfortunately, a substantial number of 
these patients will never undergo colostomy closure. 

 In selected cases of a small defect and a relatively stable 
patient, the anastomosis may be left in place and diverted 
proximally with either a colostomy or ileostomy. A recent 
meta-analysis suggested that an ileostomy was associated 
with less stoma-related complications and a lower incidence 

of abdominal wall hernias [ 78 ]. A concern of such an 
approach is leaving a large column of stool, which may then 
leak through the anastomosis resulting in ongoing pelvic 
sepsis. If a diverting ileostomy is performed, lavaging the 
distal bowel or endoscopically evacuating the distal bowel 
should be considered. An ileostomy may be associated with 
a high incidence of dehydration and the need for readmis-
sion, especially in elderly patients [ 79 ]. 

 Chronic sepsis or anastomotic leak may also manifest as 
a colocutaneous fi stula. A major risk factor for the develop-
ment of a colocutaneous fi stula is the anastomosis to the 
 distal sigmoid colon and not the proximal rectum [ 45 ]. While 
selected cases may heal with good nutritional support and a 
tincture of time, re-resection of the anastomosis is needed for 
persistent fi stulas.  

    Reoperation for Recurrent Diverticulitis 
  Key Concept :  Re - resection of the prior anastomosis with 
special attention to the distal and proximal margins ,  along 
with ensuring a tension - free anastomosis ,  is paramount to 
improving outcomes for reoperative diverticular disease . 

 Recurrent diverticulitis following sigmoid resection is 
uncommon. In the patient presenting with abdominal pain 
following resection for diverticulitis, a thorough investiga-
tion should be undertaken to exclude other causes of abdom-
inal pain including infl ammatory bowel disease, irritable 
bowel syndrome, gynecologic disease, adhesive disease, and 
infectious complications from the initial resection. Recurrent 
diverticulitis should also be distinguished from poorly char-
acterized pain following resection. A recent study of 325 
patients who underwent either laparoscopic or open sigmoid 
resection for diverticulitis noted that 20 % of patients had 
ongoing functional symptoms [ 80 ]. Munson and colleagues 
found that 27.2 % of patients following resection for diver-
ticular disease continued to have pain [ 81 ]. The most com-
mon risk factor associated with recurrent diverticulitis is 
failure to perform a colorectal anastomosis and performing a 
colocolic anastomosis with retained distal sigmoid colon as 
the proximal section margin (Fig.  4.3 ). Although diverticuli-
tis may only involve a portion of the sigmoid colon, it is 
important to resect the sigmoid colon and perform resection 
to the proximal rectum. The rectum is identifi ed at the level 
at which the tenia fan out, which is usually at the sacral 
promontory. In the presence of prior infl ammation, this spot 
may not be readily apparent, in which case the level of the 
bowel just below the sacral promontory is a reasonable land-
mark. The proximal resection margin is less well established. 
While it is not necessary to resect all proximal diverticula, 
the anastomosis should be performed in soft pliable bowel. 
In the evaluation of the patient with recurrent diverticulitis, it 
is helpful to obtain prior records, including the pathology 
report and operative note, to ensure that the diagnosis was 
indeed diverticulitis and to review specifi c operative details. 

  Fig. 4.4    Gastrografi n enema shows a leak at the top of the Hartmann 
pouch with extravasation ( arrow ) and intraluminal contrast ( arrow ) into 
small bowel       

 

P.L. Roberts



59

Ureteral stents may be considered especially if the original 
operation was diffi cult, associated with unclear anatomy, or 
associated with postoperative pelvic sepsis or anastomotic 
complications. The patient should be prepared for the possi-
bility of a temporary stoma, especially if the anastomosis is 
low. Adequate mobilization of the colon is key, and splenic 
fl exure mobilization is necessary. If these various maneuvers 
do not result in suffi cient mobility and allow a tension-free 
anastomosis, the middle colic vessels on occasion require 
division with blood supply of the residual colon based on the 
right and/or ileocolic vessels. Additional approaches such as 
bringing the right colon through a window in the mesentery 
or resecting further and bringing the hepatic fl exure down to 
the rectum may be needed [ 82 ,  83 ]. 

 The prior anastomosis may also be densely adherent to 
the presacral fascia. The presacral fascia is a condensation 
of the parietal endopelvic fascia, and it is important to get 
into the right plane; otherwise, massive pelvic bleeding 
may occur from the avalvular presacral veins which com-
municate with the basivertebral veins [ 84 ]. The sympa-
thetic pelvic nerves run caudad and lateral over the 
presacral fascia to join the pelvic plexus laterally and are at 
risk for damage if the plane is not developed and exposed 
correctly. Depending on the diffi culty of the pelvic dissec-
tion and the level of the anastomosis, fecal diversion may 
be necessary. 

 Reoperative surgery, in general, is challenging, and reop-
erative surgery for diverticulitis, specifi cally, is no excep-
tion. No one approach can be employed to guarantee success, 
and the surgeon must have a number of approaches and tech-
niques in his or her armamentarium to ensure optimal patient 
outcome.    

    Conclusion 

 Our understanding and treatment of diverticulitis con-
tinue to evolve. Recent trends have shown increased use 
of laparoscopic techniques both for elective and emer-
gency surgeries and a trend to primary anastomosis 
for both elective and urgent operations [ 85 ]. Although 
the literature supports a more conservative approach to 
patients with uncomplicated diverticulitis, there has been 
a dramatic increase in the frequency of elective surgi-
cal resection for diverticulitis by 38 %. The increase 
in elective surgical resection is nine times greater 
than the increase in urgent surgical resection, suggest-
ing that clinical practice does not mirror the current 
recommendations. 

 Future investigations should focus on the identifying 
risk factors for recurrent diverticulitis and optimally iden-
tify those patients who require early surgical intervention. 
Ultimately increased understanding of this common dis-
ease will help physicians and surgeons in the prevention 
and treatment of diverticulitis.  

    Summary Pearls 

 Diverticulitis is one of the most common gastrointestinal dis-
eases. The trend over the last decade has been toward a greater 
understanding of the disease that will ultimately result in a 
more “personalized” approach to the patient. I believe that we 
will ultimately be able to delineate the natural history of diver-
ticular disease and predict the clinical course of disease for an 
individual patient. In the meantime, you should have a thor-
ough understanding of all the factors involved when deciding 
on a management strategy to ensure optimal outcomes.      
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    Background, Basics, and Rationale 

       General Aspects, Epidemiology 

  Key Concept :  Cytoreductive surgery and heated intraperitoneal 
chemotherapy prolongs survival in carefully selected patients in 
whom complete resection of all grossly apparent disease can be 
attained  ( completeness of cytoreduction score 0 / 1 ). 

 It remains controversial if patients suffering from PSM of 
CRC origin should be treated by a time-, labor-, and cost- 
intensive multimodal interdisciplinary therapeutic approach 
using CRS + HIPEC, or if palliative treatment remains the 
standard of practice. In this chapter, we try to provide a broad 
overview of the multifaceted considerations in order to pro-
vide a critical assessment of this controversial matter and 
provide guiding principles as to how best to implement such 
an approach. 

 As people worldwide grow older, common affl ictions 
increase in incidence—coronary heart diseases, diabetes 
mellitus, dementia, and cancer. One of every four deaths in 
the USA is due to cancer [ 1 ], and cancer is the leading cause 
of death among Hispanics in the USA [ 2 ]. A total of 
1,638,910 new cancer cases and 577,190 deaths from cancer 
were projected to occur in the USA in 2012 alone [ 1 ]. Of 
these, ~150,000 patients are diagnosed with CRC and nearly 

50,000 die from this disease each year [ 1 ]. More pertinent to 
the present discussion, approximately 8,000 patients in the 
USA are diagnosed with synchronous PSM of colorectal 
cancer origin annually [ 3 ,  4 ]. An overview of disease- specifi c 
consideration in PSM is shown in Table  5.1 .

   Peritoneal surface malignancy of CRC origin is a frequent 
manifestation in the natural history of the disease, and it is 
associated with marked deterioration in quality of life (QOL) 
and very poor prognosis. Peritoneal disease spread continues 
to be a common mode of disease progression for intra- 
abdominal malignancies. Eight percent of patients with CRC 
have synchronous peritoneal spread of disease at time of pri-
mary resection, and up to 25 % of patients with recurrent 
CRC have disease confi ned to the peritoneal cavity [ 3 ]. In 
about 30 % of patients with CRC, PSM is the main reason for 
disease-specifi c mortality [ 9 ]. On the positive side, ~50 % of 
patients who develop PSM from CRC may have curative 
treatment by an R0-resection. 

 Confi nement of disease to a limited extent of the perito-
neal surface in the absence of systemic spread of disease has 
served as the basis for surgical eradication of disease through 
aggressive CRS + HIPEC. Survival during the time when 
patients with PSM from CRC had been treated by systemic 
therapy alone, typically 5-FU, was limited to approximately 
6 months (range 5–7 months) [ 9 ,  10 ]. Among patients who 
suffered from PSM due to CRC and had simultaneous 
 malignant bowel obstruction, the survival was even worse—
limited to 3 months [ 11 ]. Based on recent experience, how-
ever, a paradigm shift has occurred.  

    Change of Paradigm 

  Key Concept :  The results that can be obtained with cytore-
duction and heated intraperitoneal chemotherapy for resect-
able peritoneal surface malignancy of colorectal cancer 
origin are similar to hepatic resection for resectable colorec-
tal cancer metastasis ,  with 5 - year overall survival of  ~ 45  %. 

 A clear change of paradigm occurred slowly within the 
past 50 years, in part due to the increasing recognition that 
PSM is a regional disease once limited to a compartment—
the abdomen. It was not, as once thought, a systemic disease 
for which only palliative intervention was indicated [ 3 ]. It 
was not until the 1980s that the generally held fatalistic view 

 Key Points 

•     Tumor biology is an extremely important, yet diffi -
cult to quantify, factor for overall outcomes.     

•   Proper patient selection is the key to cytoreductive 
surgery and HIPEC.  

•   Understand not only good candidates but also 
patients with contraindications based on preopera-
tive staging, as they will not derive any benefi t.  

•   Select patients with peritoneal surface malignancy 
can be cured.  

•   Cytoreductive surgery and HIPEC is challenging 
and has the potential for increased morbidity.  

•   A multimodality approach includes lifelong sur-
veillance and the potential for repeated treatments.    

 Primary tumor  Incidence (%)  Disease-specifi c considerations in PSM  Reference 

 CRC  30  Cause of disease-specifi c mortality in 30 %  Esquivel et al. [ 40 ] 
 Small bowel  40  Synchronous PSM at time of diagnosis in 50 %  Brücher et al. [ 6 ] 
 Stomach (pT3/4)  50  Synchronous PSM in 50 % at time of fi rst 

surgical exploration 
 Xu et al. [ 7 ] 

 Ovarian  75  Synchronous PSM at time of diagnosis in 50 %  Armstrong et al. [ 8 ] 

   CRC  colorectal carcinoma,  pT3 / 4  locally advanced tumor categories,  PSM  peritoneal surface malignancy  

  Table 5.1    Disease-specifi c 
considerations in PSM  

B.L.D.M. Brücher et al.
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of PC gave way to a new way of thinking with regard to 
treatment options and treatment-specifi c prognosis; such 
options expanded beyond purely palliative and/or best sup-
portive therapy. During the 1990s, pioneering surgeons such 
as Paul Sugarbaker and Francois Gilly were the principal 
driving forces that moved away from that fatalistic approach 
toward a curative treatment approach by using CRC + 
HIPEC in carefully selected patients that could benefi t from 
such an aggressive treatment intervention [ 3 ,  4 ,  12 – 16 ]. 
Disease once limited to bleak outcomes of 3–6 month median 
survival with therapy could, in selected cases, be treated 
aggressively with CRS + HIPEC and have strikingly 
improved outcomes [ 9 ,  10 ]. In fact, patients undergoing 
complete resection of PSM from CRC followed by HIPEC 
could attain median survival of 21–40 months, while patients 
with pseudomyxoma peritonei were reported to have 20-year 
survival of up to 70 % [ 17 ]. However, these results clearly 
depended on the extent of peritoneal surface tumor burden 
and completeness of cytoreduction [ 18 ]. The curative treat-
ment approach in PC is a demanding and complex interdisci-
plinary procedure in which surgeons, anesthetists, 
oncologists, gastroenterologists, dieticians, physical and 
occupational therapists, psychologists, and case managers, 
among others, should be equally involved in the patient- 
centered, integrative, team approach to cancer care. It must 
be emphasized that CRS, HIPEC, and systemic therapy are 
not competitive therapies, and this can be recognized by the 
fact that in France this therapeutic paradigm has already 
incorporated into French Guidelines for standards of practice 
[ 19 ]. In 2012, Germany integrated this approach into national 
treatment guidelines as a therapeutic option [ 20 ]. Surgical 
oncologists caring for patients with PC need a wide range of 
training and experience that extends well beyond the techni-
cal aspects of surgical care and includes understanding of the 
biology of disease, assessment of the extent of disease, care-
ful patient selection, administration of HIPEC, and related 
anesthetic and safety considerations, as well as postoperative 
interventions for secondary surgical events. Understanding 
of the fundamentals of peritoneal surface disease-specifi c 
anatomy and embryology is essential.  

    Anatomy and Embryology 

  Key Concept :  The pelvic – peritoneal partition serves as the 
anatomic basis for the delivery of dose - dense heated intra-
peritoneal chemotherapy . 

 A detailed description of the ultrastructure of the perito-
neum was published by Baron in 1941 [ 21 ] and reviewed 
recently by us [ 20 ]. The distinct histological structure of the 
peritoneum is evident in a special type of vascular anatomy 
and also its specifi c function. The peritoneum consists of a 
single-cell layer of mesothelial cells, with a basal membrane 

beneath it along with fi ve layers of connective tissue (inter-
stitial cells and a matrix of collagen, hyaline, and proteogly-
cans), with a total thickness of 90 μm [ 3 ,  22 ]. As it also 
contains other cellular elements such as pericytes, parenchy-
mal cells, and blood capillary vessels, the peritoneum is 
often referred to as the “peritoneal membrane.” The func-
tions of the peritoneum include maintenance of the mobility 
of intra-abdominal organs relative to the abdominal wall. 
This is achieved through a lubricant secreted by the perito-
neal membrane consisting of glycosaminoglycans and phos-
pholipids. The membrane further fulfi lls an important 
function in defense against intra-abdominal infections. It is 
also thought that the peritoneum represents the principal bar-
rier and initial line of defense against dissemination of 
malignant cells and establishment of peritoneal carcinomato-
sis [ 23 ]. This view is supported by research, which has 
shown that intraperitoneal injection of aggressive tumor cell 
lines leads to a corresponding increase in tumor cell activity 
in the peritoneal membrane [ 3 ]. The interaction between its 
single layer of mesothelial cells together with associated 
blood capillaries and surrounding interstitial matrix contrib-
utes to this line of defense [ 24 ]. In fact, the peritoneal mem-
brane is regarded as an organ itself [ 3 ] and its surface area 
approximates 7,500 cm 2  and is in direct contact with all 
intra-abdominal organs. 

 At the end of the third week of gestation, the intraembry-
onic mesoderm divides bilaterally into the mesoderm, the 
intermediate mesoderm, and the lateral plate. In the lateral 
plate, a mesothelial cell layer divides into the parietal and 
visceral mesoderm. The parietal mesoderm, which lines the 
intraembryonic celomic cavity, becomes the parietal perito-
neum, the parietal pleura, and the pericardium. From the vis-
ceral mesodermal layer, the visceral peritoneum, visceral 
pleura, and epicardium develop. The dorsal mesentery, to 
which the intestinal tube is attached, represents the junction 
between the parietal and visceral peritoneum. Understanding 
this embryology and anatomical relationship is important in 
the technical execution of cytoreduction [ 3 ]. It is also impor-
tant to recognize that there is practically never any tumor 
penetration into the underlying organ structures (e.g., kidney, 
spleen) in cases of PC. This is probably due to the peritone-
um’s embryologically delineated barrier function.  

    Classifi cation and Types of Growth of PC 

  Key Concept :  Irrespective of the growth pattern of peritoneal 
surface malignancy ,  the predominant factor - determining 
outcome is the ability to achieve complete cytoreduction . 

 Peritoneal surface malignancy can be subdivided into 
primary and secondary forms [ 3 ]. Primary PSM consists 
of invasion by a mesothelioma or pseudomyxoma perito-
nei—both extremely rare tumor entities. Secondary PC 
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originates most commonly from gastrointestinal tumors 
[ 25 – 27 ] or urogenital tumors [ 28 ]. Other forms of second-
ary PC involve less common primary epithelial malignan-
cies such as malignant melanoma or breast carcinoma. 
There are important differences between growth types in 
peritoneal carcinomatosis pertaining to involvement of 

the bowel, supporting mesentery, and its critical vascular 
structures; these are important to consider when estimat-
ing likelihood of achieving complete cytoreduction with 
CRS, particularly when there is substantial involvement 
of the mesenteric pedicle, or root of the mesentery 
(Fig.  5.1 ), [ 3 ].

  Fig. 5.1    ( a – e ) Growth patterns in peritoneal carcinomatosis on the small bowel (Modifi ed from Brücher et al. [ 3 ])         

a b

c d
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       History and Rationale for Intraperitoneal 
Drug Therapy 

  Key Concept :  Heated intraperitoneal chemotherapy is indi-
cated for treatment of non - visible or  < 1 mm peritoneal sur-
face tumor deposits . 

 The history of intraperitoneal drug therapy was reported 
recently [ 20 ]. The earliest report mentioned in the literature 
about the use of intraperitoneal “drug therapy” was by the 
English surgeon, Christopher Warrick in 1744 [ 29 ]. The 
Belgium surgeon, WP Ceelen, together with a US colleague, 
MF Flessner, reported on the biophysics of intraperitoneal ther-
apy [ 30 ] that Warrick injected into the peritoneal cavity, a mix-
ture of “Bristol” water and “claret,” a Bordeaux wine, in the 
female, Jane Roman, who suffered from malignant ascites. The 
cytotoxic nitrogen mustard, which had been in use during World 
War II, was investigated in the 1950s in clinical trials for the 
purpose of intraperitoneal therapy [ 31 ]. In 1978, Dedrick 
reported about the pharmacokinetics of intraperitoneal drug 
delivery, distribution, and clearance given the peritoneal–plasma 
partition. This anatomical barrier provides the fundamental 
rationale for intraperitoneal drug delivery, such that a much 
higher drug concentration can be used than administered sys-
temically, because peritoneal drug clearance is much slower 
than plasma clearance [ 32 ]. Intraperitoneal drug delivery has 
been proven to be effi cient and effective in patients with mini-
mal (“infra- millimetric”) or microscopic residual disease fol-
lowing cytoreductive surgery [ 30 ]. Hence, cytoreductive surgery 

is intended to clear visible peritoneal surface disease, while 
HIPEC is indicated for treatment of non-visible or <1 mm peri-
toneal tumor deposits, as intraperitoneal chemotherapy pene-
trates only a millimeter in depth during HIPEC. The reason why 
intraperitoneal therapy emerged early in the history of regional 
therapy seems to be related to the challenge of alleviating symp-
tomatic malignant ascites. There are various epithelial malig-
nancies that may lead to symptomatic ascites; these are shown 
in Fig.  5.2  [ 33 ]. Malignant ascites refl ects a symptom of perito-
neal carcinomatosis, and it indicates the presence of malignant 
cells within the peritoneal cavity. The biodynamic effects of 
intraperitoneal drug administration were shown to be dependent 
on a number of key variables, such as diffusion and convection 
(dependent on molecular weight of the agent administered), and 
interstitial fl uid pressure; malignant tumors characteristically 
have elevated interstitial fl uid pressure, which serves as a barrier 
for connective drug transport. Flessner et al. showed that the 
structure of the peritoneal intracellular matrix is the major 
source of resistance to macromolecular drug transport [ 34 ]. The 
tumor penetration distance measured experimentally ranges 
from a few cell layers (generally <1 mm) to a maximum of 
3–5 mm [ 30 ]. Active and passive transport across the cell mem-
brane leads to better and somewhat worse  intracellular drug 
concentration, and the mode of transport infl uences the effi cacy 
of regional drug application. Additionally, in the case of cispla-
tin, the copper transport protein-1(CTR1) regulates uptake in 
human cancer cells [ 35 ]. Additionally, preclinical models have 
shown that hypotonic carrier fl uids lower interstitial fl uid pres-
sure and increase intraperitoneal pressure, leading to enhanced 
peritoneal drug penetration [ 30 ].

       Peritoneal Cancer Index (PCI) 

  Key Concept :  A key quantitative prognostic index is the perito-
neal cancer index  ( PCI ).  Cytoreductive surgery should not be 

e

Fig. 5.1 (continued)

  Fig. 5.2    Primary etiology of malignant ascites (Modifi ed from: 
Avantunde and Parson [ 33 ])       
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undertaken with curative in patients with PCI  ≥ 20 ,  as the results 
of CRS  +  HIPEC are not different than systemic therapy alone . 

 Presurgical extent of disease evaluation should provide 
reliable information about the tumor location, the extent of 
peritoneal tumor burden, and distribution and extent of the 
disease so that diligent patient selection can be carried out [ 3 ]. 
Studies on the preoperative clinical staging of PC have shown 
that the reliability of computed tomography (CT) for predict-
ing the stage of the disease is somewhat limited [ 36 ]. As 
reviewed earlier [ 3 ], various scoring systems are currently in 
use for the assessment of peritoneal surface disease burden:
•    Sugarbaker’s peritoneal cancer index (PCI) [ 37 ] (Fig.  5.3 )
•      Verwaal’s N score [ 38 ]  
•   Gilly’s classifi cation [ 16 ]  
•   P score [ 39 ]    

 The PCI [ 37 ] is well established, currently in use at the 
major PSM centers worldwide (Fig.  5.3 ), and was confi rmed 
as the preferred scoring system by a consensus conference 
held in Milan in 2006 [ 40 ]. Sugarbaker divides the abdomi-
nal compartment into nine regions (Regions 0 through 9), 
and the small bowel separately into four regions (Regions 10 
through 13). After exploring the abdomen, all single regions 
are assigned a score corresponding to the greatest possible 
extent of tumor involvement by size of the largest peritoneal 
surface lesion within that region (lesion size from 0, no 
tumor seen, to 3, tumor >5 cm). Out of this, the maximum 
possible number of points in the PCI is thus 39, and the 

 lowest is 0. Sugarbaker’s analyses revealed that patients with 
a PCI score of less than 20 have a reasonable likelihood of 
complete cytoreduction, thereby prognosis (in comparison 
with the previous approach of palliative chemotherapy alone 
and/or best supportive care) that may be favorably impacted 
by CRS + HIPEC. A challenge for the future will be reliable 
pre-therapeutic (before surgical exploration) prediction of 
tumor involvement of the small bowel and/or mesentery, as 
this represents one of the major limiting factors for the abil-
ity to achieve complete cytoreduction with CRS. The Society 
of Surgical Oncology has published surgical selection crite-
ria for patients with PSM in 2006 [ 40 ].  

    Residual Tumor Classifi cation 
(Completeness of Cytoreduction, CC Score) 

  Key Concept :  Another key prognostic indicator is complete-
ness of cytoreduction  ( CC )  score .  The goal is to attain com-
plete removal of all grossly evident disease  ( CC0 )  or to leave 
behind only a few minute deposits of peritoneal surface 
tumor that can be treated effectively with HIPEC  ( CC1 ). 
 Therefore ,  complete CRS implies both CC0 and CC1 .  The 
only way in which the patient can achieve long - term benefi t 
is through having complete cytoreduction  ( CC0 / 1 ). 

 The major basis for prognosis in surgical oncology is 
completeness of resection, obtaining complete clearance of 

  Fig. 5.3    The peritoneal cancer index ( PCI ) (Modifi ed from: modifi ed according Jacquet and Sugarbaker [ 37 ])       
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grossly apparent disease. This is usually determined by the 
R-classifi cation (residual tumor classifi cation). CRS is also 
based on the target criteria used in surgical oncology—
achieving complete macroscopic and microscopic freedom 
from tumor (R0 resection). It is diffi cult to communicate in 
terms of R0 resection after multivisceral resection in the con-
text of CRS. Therefore, the classifi cation of “completeness 
of cytoreduction,” so-called CC classifi cation [ 41 ], was 
developed and also affi rmed at the 2006 consensus confer-
ence in Milan (Table  5.2 ) [ 40 ]. In patients with mucinous 
pseudomyxoma peritonei who undergo CRS + HIPEC, the 
R0 resection referred to elsewhere in the gastrointestinal 
tract is equivalent to CC 0 (no residual tumor) and CC1 sta-
tus (<0.25 cm residual tumor tissue),whereas in invasive gas-
trointestinal tumors such as CRC and/or gastric carcinomas, 
R0 resection is only equivalent to CC 0 status. Completeness 
of resection is of paramount importance for patients with PC, 
and it has been clearly shown that patients with CC 0/CC 1 
resections have a signifi cantly improved survival period than 
those who do not [ 41 – 44 ]. In fact, there is no indication for 
CRS/HIPEC treatment in the setting of incomplete cytore-
duction (CC2/3). Therefore, the CC classifi cation is impor-
tant not only in patient selection for CRS (only those in 
whom CC 0/1 status can be achieved should undergo 
attempted CRS) but also in estimating oncological outcome 
of CRS for a given CC score, which has been shown to be of 
signifi cant prognostic value, serving as a surrogate marker 
for disease-free and overall survival after CRS for patients 
with PSM due to CRC [ 45 ,  46 ].

       HIPEC: Technique, Rationale, and Drugs 

  Key Concept :  The strategic rationale for HIPEC includes 
increased chemotherapeutic agent concentration / dose at the 
intended site of action ,  increased cytotoxic effect of the 
administered intraperitoneal agent ,  reduced systemic 
absorption and toxicity of the chemotherapeutic ,  homoge-
neous distribution of intraperitoneal chemotherapy ,  and 
direct antitumor effect of hyperthermia . 

 Hyperthermic intraperitoneal chemotherapy (HIPEC) can 
be carried out as an open (“coliseum”) or closed procedure 
[ 3 ]. The coliseum technique allows manual distribution of 
the perfusate during HIPEC that is extremely important for 

certain anatomical regions. The principle is that the abdomen 
is initially fi lled with a carrier solution (dialysis or Ringer’s 
solution). The carrier solution is then passed through the 
HIPEC machine to heat it. Once a steady-state temperature 
of minimum of 42 °C has been reached (optimally a mean 
temperature of 43–44 °C), the chemotherapeutic agent is 
added and HIPEC starts. The intra-abdominal temperature is 
measured every minute, and patient-specifi c temperatures 
(bladder, head, esophageal, and/or rectal temperature probe 
temperature assessed by the anesthetist) are also closely 
monitored and recorded. After 30–90 min of HIPEC, the car-
rier solution is drained along with the chemotherapeutic 
agent, and the abdomen is lavaged with approximately 
8–10 L of Ringer’s solution. Both the perfusate and lavage 
solutions must be disposed of as potentially hazardous waste 
material. Locoregional (intraperitoneal) administration of 
chemotherapy increases the local concentration of the che-
motherapeutic agent at the site of action, the peritoneal sur-
face. This reduces the systemic toxicity of the treatment, but 
at the expense of potentially increased postoperative morbid-
ity related to the surgical procedure [ 47 ]. Some institutions 
create the anastomosis before and some after the administra-
tion of HIPEC. One animal study showed that anastomotic 
insuffi ciency is more likely to occur when systemic 
5- fl uorouracil (5-FU) treatment is carried out around the 
time of HIPEC than when locoregional chemotherapy is 
used alone [ 48 ]. Another study in a rat model showed that 
HIPEC consistently resulted in delayed healing of colonic 
anastomosis [ 49 ], raising the question whether technical 
modifi cations (e.g., proximal diversion) are indicated in the 
setting of HIPEC. 

 In HIPEC, the carrier solution (dialysis or Ringer’s solution) 
is initially heated to a temperature of 43 °C, with instillation of 
the chemotherapeutic agent only being carried out afterwards. 
The chemotherapeutic agent is circulated in the peritoneal cav-
ity administered for 30–90 min, depending on the preference of 
the peritoneal carcinomatosis center concerned and the agent 
being utilized. When HIPEC has been completed at a mean 
temperature of 43–44 °C, the abdomen may be lavaged. 
Postoperatively, the patient is monitored in an intensive care 
unit. It is important to note that cisplatin- containing substances 
in particular can also have direct cardiotoxic effects. As a result 
of the large wound surface, it is possible for  cis -diaminedichlo-
roplatinum (CDDP) to be washed into the bloodstream, leading 
to cardiotoxicity, for which care in a monitored setting follow-
ing operation is imperative. 

 At present, the agents used in HIPEC are mainly mitomy-
cin C, cisplatin (CDDP), oxaliplatin, and doxorubicin. 
Intraperitoneal administration of chemotherapeutic agent 
achieves high response rates in patients with peritoneal carci-
nomatosis, as the peritoneum–plasma barrier makes it possi-
ble to administer high doses of the drug [ 50 ]. On the basis of 
analyses conducted during peritoneal dialysis, Dedrick et al. 

   Table 5.2    Completeness of cytoreduction (CC) score   

 CC 0  No residual tumor (= R0 resection) (en bloc resection) 
 CC 1  <0.25 cm residual tumor tissue (complete cytoreduction) 
 CC 2  0.25–2.5 cm residual tumor tissue (incomplete 

cytoreduction with moderate residual tumor proportion) 
 CC 3  >2.5 cm residual tumor tissue (incomplete cytoreduction 

with high residual tumor proportion) 

  Modifi ed from Sugarbaker [ 41 ]  
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showed in 1978 that the peritoneal permeability of hydro-
philic cancer drugs is lower than the known plasma clearance 
of the same agents [ 32 ]. The chemotherapeutic drugs mito-
mycin C, cisplatin, and/or oxaliplatin are the agents of choice 
for HIPEC. These drugs have a relatively high molecular 
weight (mitomycin C, 334 Da; cisplatin, 300 Da; oxaliplatin, 
397 Da). Due to reduced permeability into the plasma through 
the peritoneal barrier, they consequently have lower systemic 
concentrations and thus lower associated toxicity [ 51 ,  52 ]. 
The challenge when interpreting the international literature is 
that there are also centers in which systemic chemotherapy is 
administered simultaneously with heated agents delivered 
into the peritoneal cavity [ 3 ]. Another important variable 
aside from the type (open versus closed technique) and dura-
tion (30, 60, 90 min) of HIPEC is the temperature at which 
the chemotherapy is delivered into the peritoneal cavity (gen-
erally >41.5 °C). Hyperthermia above 41 °C alone produces a 
direct antitumor effect. However, tumor cells react through 
upregulation of heat shock proteins, which may be able to 
produce some thermal tolerance [ 53 ]. This cytotoxic effect 
has been demonstrated only for drugs containing platinum 
[ 54 ] and for mitomycin C [ 55 ]. It is also important to recog-
nize that hyperthermia itself has deeper tissue effects [ 56 ]. 
The rationale for hyperthermic delivery of intraperitoneal 
chemotherapy immediately after CRS is summarized in 
Table  5.3  [ 3 ]. Deeper tissue effects of HIPEC are discussed in 
the following section.

       Multimodal Therapy in Peritoneal 
Carcinomatosis 

  Key Concept :  Multimodality therapy consisting of cytoreduc-
tive surgery  +  HIPEC in patients with CRC peritoneal carci-
nomatosis is superior over systemic therapy alone . 

 Published randomized phase III trials in PSM and CRC 
had been recently reviewed in detail [ 4 ]. In this and another 
recent review addressing the application of the second look 
operation [ 20 ], it was emphasized that systemic multidrug 
chemotherapy alone has not altered signifi cantly the natural 
history and/or prognosis of patients with PSM and CRC. 
First-line 5-fl uorouracil-based regimens (5-FU/leucovorin 
(LV) including oxaliplatin (FOLFOX) and irinotecan (IFL, 

FOLFIRI) with or without targeted monoclnal antibody ther-
apy using bevacizumab (IFL/bevacizumab) or cetuximab 
(Erbitux) have increased response rates to a range of 25–55 % 
and median overall survival rates from 12 to 24 months com-
pared to the benchmark regimen applied as the standard of 
practice over the past 40 years (5-FU or 5-FU/LV) [ 57 – 65 ]. 
A retrospective pooled analysis of over 2,000 study subjects 
enrolled in the North Central Cancer Treatment Group 
(NCCTG) Phase III Trials N9741 and N9841 demonstrated a 
median survival of 12.7 months in patients with peritoneal 
spread of CRC [ 66 ]. Treatment-adjusted analysis showed 
that patients with PSM and CRC have worse survival com-
pared to patients with advanced CRC and distant metastases 
without PSM ( p  = 0.0006). Oncological outcome in patients 
with PSM of CRC origin treated by second line 5-FU + leu-
covorin + oxaliplatin (FOLFOX) was not signifi cantly 
improved. Progression-free survival was ~6 months. This is 
in contradistinction to reported median survival rates 
between 19 and 63 months in experienced centers using 
CRS + HIPEC to treat limited PSM of CRC origin (that can 
be completely resected), underscoring the advantage of this 
multimodality therapeutic approach [ 19 ,  67 – 69 ]. Although 
FOLFOX was found to be superior to irinotecan + 5-FU/leu-
covorin (IFL) and irinotecan + oxaliplatin (IROX) as fi rst- 
line therapy in the pooled analysis of the NCCTG trials by 
Franko et al., no survival benefi t was apparent with second 
line use [ 66 ]. Systemic multidrug chemotherapy has not 
altered the natural history of peritoneal carcinomatosis as 
patients suffer disease progression and functional deteriora-
tion due to visceral obstruction, malignant ascites, and can-
cer cachexia over a limited median survival [ 4 ]. 

 The multimodality therapy approach, using systemic 
chemotherapy plus aggressive CRS and HIPEC, has shown 
clearly promising results. The randomized controlled trial 
(RCT) of Verwaal et al. demonstrated a statistically sig-
nifi cant survival advantage for this therapeutic approach 
[ 67 ,  68 ]. This was an RCT comparing CRS + HIPEC ver-
sus 5-FU-based systemic chemotherapy, which demon-
strated a signifi cant OS benefi t with median survival of 22 
months versus 12 months and 2-year survival of 44 % versus 
22 %, respectively [ 67 ,  68 ].  The study also determined that  
~ 5 patients must undergo CRS  +  HIPEC for one patient to 
 experience survival advantage at 3 years . 

 Other studies have shown that patients with PC from 
CRC treated with chemotherapy alone have a median sur-
vival of 5–19 months, whereas those treated with 
CRS + HIPEC for early PC from CRC have reported median 
survival in the range of 48–63 months and 5-year survival of 
~50 % following complete cytoreduction and HIPEC [ 4 ]. 
This data represents signifi cant progress over the past 20 
years for what was once thought to be a preterminal condi-
tion for which only palliative intervention was previously 
considered. It is also important to recognize what data is 

   Table 5.3    Rationale for hyperthermic delivery of intraperitoneal 
 chemotherapy immediately after colorectal surgery   

 Increased penetration of the chemotherapeutic agent into tissue 
 Increased cytotoxic effect 
 Cytotoxic effect of hyperthermia itself 
 Reduced systemic toxicity of administered agent at higher 
concentrations 
 Direct treatment of free intraperitoneal tumor cells 

  Modifi ed from Brücher et al. [ 3 ]  
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needed in order to further advance and optimize this multi-
modality treatment approach for PC of CRC origin. This is 
summarized in Table  5.4 . One particular interesting consid-
eration is that of neoadjuvant systemic therapy. Response to 
neoadjuvant therapy can provide important insights into the 
biology of disease, tumor response to treatment, and surgi-
cal decision making in terms of likelihood of achieving 
complete cytoreduction. Future clinical trials are likely to 
address this important unanswered question pertaining to 
the role of neoadjuvant therapy as part of multimodality 
treatment in PC from CRC [ 70 ].

   Patient selection is critical in terms of maximizing onco-
logical benefi t of multimodality treatment, with the critical 
determinant being likelihood of achieving complete cytore-
duction (CC 0/1). Clinical decision support systems (CDSS) 
based on specifi c clinical, pathological, biomarker, and 
patient data will ultimately facilitate risk stratifi cation, fur-
ther enable patient selection for CRS + HIPEC, optimize 
selection of high-risk patients for PC to undergo second look 
laparotomy, and individualize multimodality therapy in 
patients with PSM in CRC [ 71 ]. One major problem in 
patients with PSM of CRC origin is that approximately 50 % 
will have recurrence of disease after treatment [ 72 ,  73 ], 
which serves as the fundamental basis for performing a sec-
ond look operation.  

    Second Look Concept 

  Key Concept :  Second look laparotomy : … a new plan for 
early intervention in patients with high risk for local - regional 
recurrence after primary colon cancer surgery … The high 
incidence of prolonged survival in this group of patients with 
early defi nitive intervention supports the concept of maximal 
benefi t in patients with minimal disease . 

 –  Paul A .  Sugarbaker  
 We have recently reviewed this in detail and will summa-

rize the key points here [ 20 ]. Completeness of cytoreduction 
(CC0/1) and limited peritoneal surface disease (PCI <20) are 
associated with improved survival following CRS/HIPEC. 
Importantly, not only is survival improved after CRS + HIPEC 

for limited PC but also operative morbidity and mortality is 
signifi cantly reduced because surgery is less extensive. Early 
peritoneal carcinomatosis is undetectable by conventional 
imaging or through the use of biomarkers; therein lays 
the challenge. Second look laparotomy followed by 
CRS + HIPEC data could only be generated thus far because 
some groups have performed the so-called second look lapa-
rotomy to identify patients that could potentially benefi t 
from second CRS + HIPEC at a time when none of the 
patients had clinical or radiographic evidence of recurrent 
PSM [ 74 – 76 ]. The rationale for performing second look lap-
arotomy (generally not laparoscopy, as this modality cannot 
expose all relevant planes of dissection to ascertain presence 
of and magnitude of PC) is to identify PSM of CRC origin 
early in the natural history of the disease in patients at high 
risk of having disease recurrence. The goal is to identify at- 
risk patients when tumor volume is below an important clini-
cally detectable threshold, recognizing that completeness of 
cytoreduction is more readily attained when peritoneal sur-
face disease is of limited extent (PCI <20), where the onco-
logical impact of CRS + HIPEC conducted with curative 
intent is greatest [ 37 ]. As pointed out before [ 20 ], the con-
cept of second look operation in cancer is over 60 years old, 
was probably established in 1948, and fi rst described by 
Wangensteen in 1949 [ 5 ,  77 ,  78 ]. Different groups studied 
the “second look approach” in different tumor types for vari-
ous indications: cancer staging, palliative treatment in cancer 
recurrence, and other non-cancer-related diseases, such as 
mesenteric artery occlusion and in postoperative complica-
tion algorithms [ 5 ,  27 ,  72 – 105 ]. Esquivel and Sugarbaker 
investigated a large number of patients with PSM of appen-
diceal origin during a 12-year period [ 5 ,  74 ]. Out of 321 
patients, 98 patients (31 %) underwent second look proce-
dure followed by CRS + HIPEC. The overall 5-year survival 
rate in these 98 of 321 patients was 74 % compared to 68 % 
in the remaining 223 of 321 patients. These data clearly 
show that there is a subpopulation of patients that may ben-
efi t from follow-up second look laparotomy and 
CRS + HIPEC. On the other hand, symptomatic patients, 
who present with bowel obstruction as a symptom or have a 
large amount of tumor (PCI >20), have signifi cantly worse 
survival; hence, patients with a high amount of tumor load 
have questionable benefi t from either second look laparot-
omy or CRS + HIPEC. In fact, there is no overall survival 
benefi t when CRS is undertaken for patients with PCI 
exceeding 20 [ 37 ]. Maggiori et al. investigated 41 patients 
with PSM of CRC origin who underwent second look opera-
tion and who had no clinical or radiomorphological sign of 
recurrence at the time of second look. Over half of the 
patients (23/41, 56 %) underwent subsequent CRS + HIPEC 
[ 76 ]. The reported 5-year overall survival rate was 90 % and 
5-year disease-free survival, 44 %. An important fi nding in 
this study was that early peritoneal surface recurrence of 

   Table 5.4    Unanswered questions in the multimodal treatment 
approach for peritoneal surface malignancy (PSM)   

 Chemotherapy preoperatively (neoadjuvant setting) followed by 
CRS + HIPEC versus 
 CRS + HIPEC alone versus 
 CRS + HIPEC + intraoperative systemic chemotherapy versus 
 CRS + HIPEC followed by postoperative chemotherapy (adjuvant 
setting) versus 
 Taking all 4 aspects into account: neoadjuvant + CRS + HIPEC + 
intraoperative chemotherapy + plus adjuvant chemotherapy 

   CRS  cytoreductive surgery,  HIPEC  heated intraperitoneal chemotherapy  
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CRC could be identifi ed absent clinical or radiomorphologi-
cal signs of disease at a time in its natural history when the 
oncological benefi t of CRS + HIPEC could be maximized. 
Importantly at-risk asymptomatic patients can be diagnosed 
with PSM over 50 % of the time. Sugarbaker focused on 
clinical parameters to identify these at-risk patient in an 
effort to improve selection and provide clinical decision sup-
port to the surgical oncology community; he published sug-
gestions for guidelines for second look operation [ 72 ,  73 ] 
The major aim of second look operation is to achieve com-
plete tumor resection (R0 resection, CC 0/1 resection). The 
limited extent of PC that may be identifi ed during the second 
look in asymptomatic patients lends itself to completeness of 
tumor resection, estimation of prognosis, and positively 
impacting patient outcomes through multimodality therapy, 
CRS + HIPEC. Therefore, patients with limited local–
regional recurrence may have more benefi t compared to pos-
sibly symptomatic patients with a high tumor burden, PCI. 
Recently, a group of experts in PSM suggested decision sup-
port algorithms for patients presenting for the fi rst time with 
CRC and for those with recurrent CRC or already scheduled 
for programmed second look operation, which are discussed 
in the following section. Patients considered at risk for peri-
toneal carcinomatosis that may benefi t from second look 
laparotomy include patients with perforated primary tumors 
(iatrogenic or spontaneous), completely resected synchro-
nous limited PC at initial operation, synchronous ovarian 
metastases, and possibly T4 lesions that required adjacent 
organ resection and emergency presentation for obstructing/
bleeding lesions that underwent surgery.   

    Decision Making/Preoperative Work-up 

    Indications and Interdisciplinary Tumor Board 

  Key Concept :  An important element in patient selection for 
CRS  +  HIPEC is careful evaluation of the diagnosis and 
stage of disease as well as resectability of the peritoneal sur-
face malignancy and operability of the patient ;  the fi ndings 
of diagnostic testing must be reviewed by an interdisciplin-
ary tumor board in order to arrive at an individualized plan 
of care . 

 A patient-centered, integrated, comprehensive, and 
evidence- based team approach is a “must” in individual can-
cer therapy. This individualized care approach to patients 
affl icted by cancer demands that each patient is carefully 
evaluated, and the fi ndings of diagnostic testing reviewed 
collectively by a team that in the venue of an interdisciplin-
ary tumor board arrive at an individualized plan of care. All 
prior patient reports of any treatment intervention, histopath-
ological review, laboratory parameter dynamics during mul-
timodal treatment, and radiomorphological imaging are 

mandatory elements requiring review by the team prior to 
treatment recommendations, which must take into account 
available best level evidence. In addition to such team mem-
bers as surgical, medical, and radiation oncologists, radiolo-
gists, geneticists, pathologists, psychologists, rehabilitation 
specialists, nurses, as well as students should be involved as 
part of the interdisciplinary tumor board. An example of an 
interdisciplinary tumor board structure is shown in Fig.  5.4 . 
Interactions with external stakeholders in academia, 
 administration, and government are shown.

   The indications for CRS + HIPEC in patients with PSM 
have been reviewed by several authors [ 27 ,  96 ] and are shown 
in Table  5.5  [ 96 ]. Factors to consider in patient selection for 
CRS + HIPEC include disease-free interval; extra- abdominal 
metastases; extent of liver metastases; histology of the primary 
tumor; local–regional tumor burden (PCI); expected com-
pleteness of cytoreduction (CC0/1); patient age, comorbidity, 
and performance status; carcinomatosis- related complications 
(SBO, ascites); and prior systemic therapy (toxicity, resistance). 
A recent expert review of CRS + HIPEC for CRC [ 20 ] suggested 
two clinical decision support algorithms for patients presenting 
with a diagnosis of CRC (Fig.  5.5 ) and those who present with 
CRC recurrence or are already planned for programmed second 
look laparotomy (Fig.  5.6 ).

         Contraindications 

  Key Concepts :  Contraindications to CRS  +  HIPEC include 
but are not limited to patient with inability to tolerate the 
operation  ( poor performance status ),  PCI  > 19 ,  prohibitive 
medical comorbidities ,  extra - abdominal metastases ,  massive 
retroperitoneal tumor involvement and / or root of mesentery 
invasion ,  extensive small bowel disease , > 3 liver metastases , 
 and aggressive biology  ( high grade ,  signet ring cell ). 

 These can be divided into absolute and relative contrain-
dications [ 3 ] (Table  5.6 ). CRS + HIPEC can only provide 
survival benefi t in patients having good performance status, 
limited peritoneal surface disease, and those in whom com-
plete cytoreduction is highly likely. Thus, cytoreductive sur-
gery and HIPEC should not be pursued in patients with poor 
performance status (Karnofsky <70), weight loss ≥10 %, 
unremitting pain; carcinomatosis-related morbidity (ascites, 
SBO involving >1 SB segment); prohibitive medical comor-
bidities (cardiac, pulmonary, renal, hepatic, fl orid infection); 
extra-abdominal metastases; massive retroperitoneal 
involvement or root of mesentery invasion by tumor; exten-
sive small bowel disease (high risk of short-bowel syndrome 
if resected); unresectable peritoneal disease (PCI ≥20); or 
aggressive biology (high-grade, signet ring). It is important 
to note that liver (≤3) metastases and peritoneal disease pro-
gression while on chemotherapy are not contraindications 
for CRS + HIPEC so long as complete cytoreduction can be 
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achieved. CRS is contraindicated in patients with PCI >19, 
as median survival is no different after CRS/HIPEC than that 
obtained with systemic therapy alone (~18 months). These 
decisions in selecting patients for CRS + HIPEC with cura-
tive intent are best made in centers of excellence with multi-
disciplinary teams devoted to the care of patients with PSM.

       Quantitative Prognostic Factors (QPIs) 

  Key Concept :  Cross - sectional and functional imaging with 
CT and CT / positron emission tomography  [ PET ])  is the fi rst - 
choice   diagnostic test in the work - up of peritoneal carcino-
matosis ;  however ,  these modalities often underestimate 

  Fig. 5.4    Interdisciplinary tumor board including interactions with academia, administration, and government       

   Table 5.5    Indications for cytoreductive surgery (CRS) and hyperthermic intraperitoneal chemotherapy (HIPEC)   

 PSM  Indications 

 Primary peritoneal neoplasms  Diffuse malignant peritoneal mesothelioma (epitheloid type) 
 Well-differentiated peritoneal mesothelioma 
 Multicystic peritoneal mesothelioma 
 Papillary serous primary peritoneal mesothelioma 
 Primary peritoneal adenocarcinoma 

 Secondary peritoneal neoplasms  Gastrointestinal carcinoma (appendix carcinoma, CRC, small bowel carcinoma, gastric carcinoma, 
pancreas carcinoma) 

 Gynecological/urogenital tumors (e.g., epithelial ovarian cancer) 
 Other rare primary tumors with potential peritoneal metastasis (e.g., malignant melanoma, breast cancer, 
cervix carcinoma, bladder carcinoma) 

  Modifi ed from Brücher [ 96 ] 
  PSM  peritoneal surface malignancy,  CRC  colorectal carcinoma  
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preoperative PCI necessitating laparoscopic or open lapa-
rotomy staging of extent of disease in order to determine 
likelihood of CC0 / 1 . 

 Clinically very important are quantitative prognostic 
 indicators (QPIs) [ 3 ], although the quality of the evidence 

supporting their use in clinical practice varies from one 
tumor entity to another and high-level published evidence is 
sometimes lacking. No data are available on tumor markers 
as qualitative prognostic markers in PSM. With regard to 
histopathology, the only available data show that patients 

  Fig. 5.5    Algorithm for 
patients with primary CRC 
at time of primary diagnosis 
including PSM risk stratifi ca-
tion (Modifi ed from: Brücher 
et al. [ 20 ])       

  Fig. 5.6    Algorithm for patients 
with CRC, who had been 
scheduled for second look 
operation and/or who present 
with recurrence (Modifi ed from 
Brücher et al. [ 20 ])       
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with poorer differentiation (high-grade, signet ring cell) have 
worse prognosis than those with well/moderately differenti-
ated cancers. The value of preoperative cross-sectional imag-
ing (CT, MRI) appears to be limited to patients with mucinous 
PSM. Our own research on the use of preoperative 
 18 F-fl uorodeoxyglucose-positron emission tomography and 
computed tomography (FDG-PET/CT) scanning in compari-
son with the intraoperative PCI score shows that it has prog-
nostic value [ 36 ]. The Sugarbaker PCI score ( P  < 0.0001) and 
CC score ( P  < 0.001) are both clinically relevant prognostic 
factors in PSM of CRC origin [ 41 ].  

    Ethical Considerations 

  Key Concept :  We must do our best to inform our patients and 
to enhance their comprehension about their disease and 
prognosis ;  most importantly to communicate to them our 
best estimate of likelihood of cure of their disease . 

 Independent of the underlying cancer leading to PSM, our 
society has a kind of Zeitgeist: that peritoneal carcinomato-
sis means “death soon.” This follows decades of therapeutic 
nihilism for this stage of cancer. Treatment of patients who 
suffer from peritoneal carcinomatosis is a burden for both 
patient and provider, for it is a formidable problem and the 
treatment is extensive in nature and burdensome itself. This 
was, is, and always will be a situation that tests our forbear-
ance, our resolve, and at times our faith, as we are often con-
fronted at times with malignancy and intervene at the 
crossroads of potentially curative and palliative treatment in 
the face of incompletely defi ned tumor biology. Combating 
PSM means being aware about areas of potential ethical con-
fl ict: informed consent, treatment refusal, treatment waiver, 
decision-making ability, capacity to consent, truth at the 

 bedside, truth in the OR, the ICU, confi dentiality, research 
on patients, termination of life-sustaining measures, preserv-
ing hope while communicating the actual implications of 
clinical fi ndings, among others. Dealing with the diagnosis 
of PSM means to be aware that we must often confront life- 
limiting challenges. The philosopher  Epikur  (341–270 ante 
Christi) stated “Ars moriendi ars vivendi” meaning  the art of 
dying is the art of living . This refers to the process of how to 
die well and can lead one to conclude that terms such as pal-
liative care, supportive care, or terminal care are second rate 
and inconsistent with that ethos. Ethics has as one of its main 
tenets that humans have the freedom to decide. It has been 
shown that patients with advanced malignancy are willing to 
accept high-risk interventions and toxic treatments for a 
slight (even 1 %) chance of cancer cure; at the same time, 
most patients would not accept such therapy without cure, 
even if it may signifi cantly increase anticipated survival 
[ 97 ]. A recent study of patients participating in the Cancer 
Care Outcomes Research and Surveillance (CanCORS) 
study found that over 80 % of those with CRC did not report 
understanding that chemotherapy was unlikely to cure their 
cancer. The authors concluded that “many patients receiving 
chemotherapy for incurable cancers may not understand that 
chemotherapy is unlikely to be curative, which could com-
promise their ability to make informed treatment decisions 
that are consonant with their preferences” [ 97 ]. It is our ethi-
cal obligation as human beings and physicians to do our best 
to inform our patients and to enhance their comprehension 
about their disease, even if the patient’s satisfaction with the 
health-care provider and or system is negatively impacted.   

    Intraoperative Work-up 

    Cytoreductive Surgery: Logistics, 
Strategy, and Technique 

  Key Concepts :  High - voltage electrosurgery is utilized for 
cytoreduction of peritoneal surface malignancy ,  thereby gen-
erating a signifi cant amount of smoke during the procedure 
which necessitates the use of proper operating room ventila-
tion and a smoke evacuator system used continuously over 
the surgical fi eld .  Heated intraperitoneal chemotherapy is 
safe for the surgical team and operating room personnel as 
chemotherapy exposure is negligible ,  particularly with adher-
ence to universal precautions ,  and environmental / individual 
protective measures . 

 Cytoreductive surgery is a major operation including mul-
tiple visceral resections and stripping of peritoneal surfaces. 
Complex surgical maneuvers such as liver mobilization or full 
exploration of the omental bursa including the upper recess 
(the area between the right crura of the diaphragm, liver, and 
vena cava) and the foramen of Winslow are mandatory to 

   Table 5.6    Absolute and relative contraindications to cytoreductive 
 surgery (CRS) and hyperthermic intraperitoneal chemotherapy (HIPEC)   

  Absolute contraindications  
 Massive involvement of the retroperitoneum 
 Invasion of the mesenteric pedicle 
 Massive small-bowel involvement (that would result in a short bowel 
after radical resection) 
 Unresectable intra-abdominal and/or extra-abdominal metastases 
 Incurable second malignancy 
 Karnofsky index <70 
  Relative contraindications  
 High body mass index 
 Cardiac contraindication 
 Hepatic contraindication 
 Renal contraindication 
 Florid infection 
 Acute ileus 

  Modifi ed from Brücher et al. [ 3 ]  
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establish CC-0/1 [ 98 ]. Therefore, even in the face of limited 
peritoneal surface disease, cytoreduction is considered a com-
plex abdominal operation and requires a dedicated team and 
adherence to a comprehensive, standardized preoperative prep-
aration protocol. The HIPEC procedure puts the operating 
room (OR) and intensive care unit (ICU) personnel within 
unfamiliar territory at outside their proverbial “comfort zone.” 
Even in high-volume cancer centers, handling and delivering 
cytotoxic agents is not a routine in most ORs. Therefore, care-
ful planning and detailed preparation, transport, administra-
tion, disposal, and safety protocols should be followed in order 
to avoid errors risking the patient or OR staff. 

 Preoperative planning is conducted in two levels. The fi rst 
level is oncological and the second level is technical. 

    Oncological Planning 
 Oncological planning was outlined before (“Indications”) 
and includes:
    (a)    Indication for surgery (disease type, disease status, PCI)   
   (b)    Lack of contraindications (extraperitoneal disease, PCI 

>20, >3 liver metastases, poor performance status)   
   (c)    Surgical history (prior surgical procedures for PSM or 

resection of primary tumor)   
   (d)    Oncological history (date of diagnosis, age at diagnosis, 

stage at primary diagnosis, prior treatments delivered, 
and response evaluation)     

 In most centers this is done in a tumor board setting and 
discussed by a multidisciplinary team. In patients that are 
found to be eligible for CRS + HIPEC, the HIPEC protocol is 
decided upon and the patient is then scheduled for surgery.  

    Technical Planning 
 This is done by a dedicated team including surgical  oncologist, 
anesthesiologist, ICU specialist, medical oncology, OR nurse, 
nutrition nurse, stoma nurse, pharmacy, and perfusionist. 

 The procedure is planned according to the following 
parameters:  

    Surgical Planning 
   Type of Disease 
 Diseases such as disseminated peritoneal adenomucinosis 
(DPAM) or benign cystic mesothelioma tend to adhere to organs 
and not to penetrate into the tissue; therefore, they require less 
visceral resections and result in less surgical trauma and conse-
quent operative morbidity. Other diseases such as serous papil-
lary adenocarcinoma of the ovary or adenocarcinoma of the 
colon are more likely to penetrate into organs and tissues and as 
a result require more visceral resections, and the extent of surgi-
cal trauma and attendant morbidity are higher [ 99 ].  

   Extent and Location of Disease 
 The complexity of the procedure, its success, and the rate of 
postoperative complications are highly correlated with 

extent of disease as measured by PCI [ 100 ]. Volume of dis-
ease and location of disease require careful consideration for 
detailed surgical and anesthetic planning as they may impact 
postoperative course and recovery. For example, large vol-
ume of disease located between the right lobe of the liver and 
right diaphragm requires liver mobilization and retraction 
that may result in periods of low blood pressure as a result of 
vena caval compression. Full stripping of the diaphragm 
requires the insertion of a chest drain in order to avoid post-
operative pleural effusions. Another example is tumor in the 
abdominal wall. Disease recurrence in surgical scars is com-
mon in patients with PSM [ 101 ]. When abdominal wall 
tumor masses exist, careful surgical planning of abdominal 
wall resection and reconstruction is required.  

   Approach to “Critical Lesions” 
 Lesions that are located in places that may have a signifi cant 
impact on the course or outcome of surgery are defi ned as 
“critical lesions.” It is important to distinguish between 
lesions that will prevent surgery (as part of exclusion criteria 
or contraindications to surgery) and “critical lesions.” In sur-
gical planning, lesions located in the following areas should 
be considered critical:
    1.     Liver hilum : Dissection of the liver hilum is time- 

consuming and may be associated with increased risk of 
hemorrhage.   

   2.     Upper recess of lesser sac : Resection of lesions located in 
this area is technically demanding. Various solutions exist 
including full mobilization of the liver off the retro- 
hepatic vena cava and approach from the right side, distal 
control in the mediastinum by creating a window in the 
diaphragm and more.   

   3.     Third portion of the duodenum or lesions invading the 
head of the pancreas : Careful assessment of such lesions 
should be conducted in order to avoid dissection that will 
eventually lead to pancreaticoduodenectomy.   

   4.     Pancreatic capsule and hilum of spleen : Such lesions may 
lead to pancreatic injury and fi stula formation.   

   5.     Retroperitoneum : Although retroperitoneal disease is a 
contraindication for CRS + HIPEC, in many cases, the peri-
toneal planes were violated by previous surgery, and as a 
result, peritoneal disease invades the retroperitoneum. In 
such cases, if complete cytoreduction is achievable, the 
prognosis of the patients is expected to be the same as dis-
ease limited to the abdomen/peritoneal cavity. However, in 
such patients, ureteral or vascular involvement should be 
carefully assessed and adequate measures taken including 
ureteral stenting, planning of ureteral resection and reim-
plantation, and the possibility of vascular encasement or 
involvement requiring vascular procedures.   

   6.     Pelvic sidewall : Much like the retroperitoneum, the pelvic 
sidewall is rarely invaded by tumor deposits in surgery 
naive patients. However, following pelvic surgery, ureteral 
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or vascular involvement should be carefully assessed and 
the adequate measures taken including ureteral stenting, 
planning of ureteral resection and reimplantation, and the 
possibility of vascular encasement or involvement requir-
ing vascular procedures.      

   Abdominal Wall Assessment 
 Abdominal wall assessment is important for surgical plan-
ning. Not only the presence, but the location and size of 
tumor deposits in the abdominal wall, as well as the location 
of previous scars including trocar sites and drain sites should 
be taken into consideration and excised; prior midline scar 
excision includes umbilicus excision. Hernias, either inci-
sional or inguinal-femoral, may harbor tumor deposits and 
should be recognized and later, during surgery, addressed in 
a fashion that hernia sacs are completely excised and hernia 
defects repaired. It is not only important for the prevention of 
postoperative wound dehiscence, but also for those who use 
closed perfusion technique for HIPEC, it is important to 
close all incisions in a way that the chemotherapy cannot 
leak during perfusion. Therefore, careful history and review 
of operative reports, physical examination, and detailed 
review of all cross-sectional imaging is essential for abdomi-
nal wall assessment.  

   Approach to Liver Metastasis 
 If up to three liver metastases are present, then according to 
the PSOG consensus statement, the patient is eligible for 
CRS + HIPEC. In such cases, it is important to carefully cal-
culate the volume of the remaining liver since a “small for 
size” liver will not only be the result of previous chemother-
apy delivered but may also be a result of HIPEC. Intraoperative 
ultrasound is used to defi ne the location of the liver lesions 
and to rule out additional lesions missed by the cross- sectional 
imaging, which can occur in up to 15–20 % of cases that 
would lead to reconsideration of the intended operation. 

 For the surgical evaluation high-resolution CT can pro-
vide suffi cient data, in most cases PET-CT will provide the 
data required for surgical planning combined with its more 
important role, to rule out extraperitoneal disease. In selected 
cases, MRI or MR angiogram (MRA) is required. Staging 
laparoscopy is used routinely by some, but in most centers, it 
is used for selected cases both for exclusion of patients and 
for better operative planning [ 102 ].   

    HIPEC Planning 
 Most centers use closed HIPEC and some use early postop-
erative IP chemotherapy (EPIC) protocols (see Table  5.7a–c  
for suggested protocols in adenocarcinoma of the appendix 

   Table 5.7    Suggestions    for hyperthermic intraperitoneal chemotherapy (HIPEC) + early postoperative intraperitoneal chemotherapy (EPIC) 
– EPIC protocols in adenocarcinoma of the appendix (including pseudomyxoma peritonei) and the colon             

 ( a )  Adenocarcinoma of the appendix  ( including pseudomyxoma peritonei ) 
 Agent  Mitomycin C 
 Dose  15 mg/m 2   At time 0 
 Second dose  5 mg/m 2   At 45 min 
 Perfusion duration  90 min 
 Infl ow temp.  44 °C 

 ( b )  Adenocarcinoma of the colon  ( Protocol  # 1 ) 
 Agent 1  i.v. 5-fl ourouracil  10 min before perfusion 
 Dose  400 mg/m 2  

 i.v. leucovorin  60 min before perfusion 
 Dose  20 mg/m 2  
 Agent 2  Mitomycin C 
 Dose  15 mg/m 2   At time 0 
 Second dose  5 mg/m 2   At 45 min 
 Perfusion duration  90 min 
 Infl ow temp.  44 °C 

 ( c )  Adenocarcinoma of the colon  ( Protocol  # 2 ) 
 Agent 1  i.v. 5-fl ourouracil  10 min before perfusion 
 Dose  400 mg/m 2  

 i.v. leucovorin  60 min before perfusion 
 Dose  20 mg/m 2  
 Agent 2  Oxaliplatin  ( In D5W) 
 Dose  460 mg/m 2   At time 0 
 Perfusion duration  60 min 
 Infl ow temp.  44 °C 
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including pseudomyxoma peritonei and the colon). However, 
each patient should undergo individual assessment by the 
CRS/HIPEC team including validation of weight and height, 
calculation of body surface area, and careful evaluation of:
     (a)    Prior chemotherapy regimens delivered with special 

attention to response and toxicity.   
   (b)    Renal, liver, and cardiac function that may necessitate 

dose modifi cations.   
   (c)    Dose adjustments should be made for age and comorbid 

conditions.    
  After the appropriate protocol is decided upon by the 

medical and surgical oncologists and all dose modifi cations 
are made, the pharmacist, perfusionist, anesthesiologist, and 
ICU specialist are all informed about the HIPEC ± EPIC pro-
tocols to be used. In our practice, the fi nal cytotoxic prescrip-
tion is written by the medical oncologist and the orders in the 
patient’s chart are signed by the surgical oncologist.  

    Anesthesia Planning 
 Preoperative planning of anesthesia is no different than in every 
major surgical procedure. By careful history and physical 
examination, the anesthesiologist can defi ne the operative risk 
using the ASA classifi cation. Because of the duration of the 
procedure, the major surgical trauma, and the delivery of che-
motherapy, additional tests are routinely applied in most cen-
ters. Bell et al. from the Basingstoke group reviewed the 
perioperative management of patients in medical centers expe-
rienced in CRS + HIPEC [ 103 ]: anesthesiologists in 41 centers 
were asked to participate in a web-based questionnaire—the 
data was completed by 29 centers with a cumulative experience 
in almost 8,500 patients. In Table  5.8 , we summarized the pre-
operative testing conducted in our center and combined it with 
the fi ndings of the Basingstoke group’s international survey.

   Patients with large volume pseudomyxoma peritonei may 
have elevated abdominal pressure resulting in reduced func-
tional residual lung capacity leading to a diffi culty in ventilation 
and may also have low venous return to the heart leading to drop 
in blood pressure during induction of anesthesia or during sur-
gery. Therefore, they all should undergo maximal cardiac and 
respiratory evaluation before surgery regardless of age.  

    Nutritional Planning 
 The general underlying working hypothesis is that all patients 
undergoing CRS + HIPEC are malnourished. Therefore, 
nutritional evaluation is conducted to record the level of mal-
nourishment. History and physical examination are the most 
important. Recent weight loss as percentage of current body 
weight is essential. Body mass index (BMI), serum albumin, 
and prealbumin are of less importance unless albumin or pre-
albumin are very low. In such cases, preoperative nutritional 
support is recommended. Total parenteral nutrition (TPN) is 
selectively used by most centers until caloric requirements 
can be met via the enteral route. In our practice, dedicated 
central venous access line (PICC line) for TPN is inserted 
routinely, and TPN is used in all patients until oral diet 
resumed.  

    Stoma Planning 
 All patients are evaluated by a stoma nurse. Detailed edu-
cation is the initial step followed by physical examination 
and marking (with the patient in the upright position is the 
best location for both ileostomy and colostomy). It is of 
great importance to choose the location of the stoma away 
from old surgical scars or port sites to be resected during 
operation.  

    Perioperative Antibiotic Prophylaxis 
 All patients undergoing cytoreduction and HIPEC must be 
covered by IV broad-spectrum antibiotics. In our practice a 
second-generation cephalosporin + metronidazole are given 
with induction of anesthesia (30 min before skin incision), 
re-dosed intraoperatively, and given for up to 5 days if 
HIPEC is administered. This protocol is modifi ed in cases of 
allergies or in case of in-hospital infection with bacteria 
resistant to one of the antibiotic drugs, with resistance docu-
mented within the past 6 months.  

    Venous Thromboembolism Prophylaxis 
 Subcutaneous low molecular heparin is administrated start-
ing 12 h before surgery until 30 days post-discharge from the 
hospital.  

   Table 5.8    Preoperative testing for cytoreductive surgery (CRS) and hyperthermic intraperitoneal chemotherapy (HIPEC)   

 Test  Author group  International survey  Comments 

 CBC  All patients  100 % 
 Chemistry  All patients  100 %  Including LFT and RFT 
 PT–PTT  All patients  100 % 
 Blood type and cross  All patients  100 % 
 EKG  Age >40 years  93 % 
 Chest X-ray  Age >40 years  Not reported 
 PFT  Age >40 years  28 %  Asthma or heavy smoker at all ages 
 Carotid duplex  Age >40 years  Not reported 
 Echocardiogram  Age >40 years  24 %  Patients exposed to cardiotoxic agents at any age 
 Stress test for thallium dipyridamole  Age >40 years  Not reported  Patients exposed to cardiotoxic agents at any age 

  Modifi ed from Bell et al. [ 103 ] 
  LFT  liver function tests,  RFT  renal function tests,  PFT  pulmonary function tests  
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    Mechanical Bowel Preparation 
 Patients with PSM undergoing CRS + HIPEC are prone to 
infections due to multifactorial immunosuppression. 
Therefore, unlike many patients undergoing colonic resec-
tions, patients before CRS should undergo bowel prepara-
tion. Mechanical bowel preparation combined with oral 
neomycin and metronidazole is practiced by most centers.  

    Skin Preparation 
 In several centers, mainly in Europe, the patient is washed by 
several antiseptic solutions and following shower is dressed 
with a paper-sterile gown.  

    Operating Room 
 In many centers combined general and thoracic epidural are 
used. After the insertion of the epidural catheter and induc-
tion of anesthesia, the following invasive monitoring lines 
are inserted:
•    Arterial line  
•   High-fl ow central line  
•   Femoral and jugular lines for PiCCO® monitoring  
•   Esophageal thermometer  
•   Urinary bladder thermometer    

 The patient is positioned on a temperature control device 
(CritiCool® Systems, MTRE™, Mennen Medical Corp, 
Feasterville-Trevose, PA, USA). The patient is wrapped by a 
blanket containing fl uid at a certain temperature set by the 
operator. By multi-temperature sensing, the temperature of 
the patient is managed at a level set by the anesthesiologist. 
During the HIPEC procedure, the device is used to cool the 

patient achieving a fi xed temperature of 37 °C for the entire 
procedure. By using this microprocessor-controlled temper-
ature management unit, using feedback from the patient’s 
core and skin temperature sensors, the proprietary control 
algorithm responds by modifying water temperature such 
that patient target temperature will be achieved precisely.  

    Induction of Anesthesia and Monitoring 
 In most patients, induction of anesthesia is no different than 
for any other major abdominal operation. However, in patients 
with pseudomyxoma peritonei or large intra- abdominal tumor 
masses, large quantity of mucin or ascites, rapid sequence 
intubation is recommended due to increased risk of aspiration. 
Another important consideration in such patients is decreased 
venous return to the heart due to inferior vena caval compres-
sion resulting in a sudden drop in blood pressure [ 104 ]. 

 Following induction of general endotracheal anesthesia 
and multiple line placements, the patient is positioned in the 
lithotomy position (Fig.  5.7 ). Intermittent compression 
stockings are applied to the lower extremities of all patients 
and activated from entrance to the operating room until the 
fi fth postoperative day. Positioning, padding points of pres-
sure, and securing location of lines and devices are carefully 
confi rmed before the patient is draped.

   Hemodynamic monitoring during the procedure is essen-
tial. Some centers use advanced hemodynamic monitoring 
such as LIDCO® (LidcoLtD, Cambridge, UK) [ 105 ] or 
NICOM® (Cheeta Medical™, Tel Aviv, Israel) [ 106 ] with 
less invasive nature or the pulse-induced contour cardiac out-
put (PiCCO®, Philips Healthcare, Andover, MA, USA). This 

  Fig. 5.7    Patient positioning for 
CRS + HIPEC       
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is a device that quantifi es several parameters, including con-
tinuous (pulse contour) cardiac output, cardiac preload, sys-
temic vascular resistance, and extravascular lung water 
(EVLW). The patient requires a central venous line and an 
arterial line placed in the femoral artery [ 107 ].  

    Surgical Technique 
  Key Concept :  Cytoreductive surgery ,  heated intraperitoneal 
chemotherapy ,  and systemic chemotherapy select patients 
with colorectal cancer carcinomatosis are not competitive , 
 rather complementary therapies . 

 After the patient is prepped and draped, a self-retaining 
retractor is assembled. A midline incision including the umbi-
licus and all previous scars is made from the xiphoid to the 
pubis (Fig.  5.8 ). Usually in case of PSM due to CRC, patients 
had been operated before. Scars should be excised, as tumor 

cells can be implanted within those. If a patient had a former 
median midline laparotomy from the xiphoid to the pubis, the 
umbilicus needs to be excised also. The completion of the lapa-
rotomy is done later to allow a complete abdominal exposure.

   The linea alba is opened keeping the peritoneum intact. 
The parietal peritoneum is then stripped down to the para-
colic gutters (Fig.  5.9 ) and a small window is created to 
inspect the abdomen. Adhesions are lysed and mucin, if 
present, is aspirated using a large-caliber suction tube 
(Fig.  5.10 ).

    In order to have the best available exposure, large masses 
such as bulky ovarian metastasis or omental cake are removed 
fi rst. A second exploration is then made in order to be certain 
to the degree possible that complete cytoreduction (CC 0/1) 
is achievable. Peritonectomy procedures (Table  5.9 ) are then 
performed according to the methods described by P.H. 

  Fig. 5.8    Midline abdominal incision         Fig. 5.9    Extraperitoneal dissection to the paracolic gutters       

  Fig. 5.10    Aspiration of mucin 
using a large-caliber suction 
tube       
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Sugarbaker and anastomoses completed prior to HIPEC per 
surgeon preference [ 108 ].

   Cytoreductive surgery in PSM does not mean complete 
routine stripping of the peritoneal wall; it means to resect the 
tumor-involved areas only. Due to former operations, any 
adhesions have to be cleared, the liver as well as the mesen-
teric root has to be mobilized completely, and areas of poten-
tial pitfalls have to be cleared as well such as the retro-hepatic 
caval area, hepatoduodenal ligament, umbilical fi ssure, etc. 
as indicated. After completion of adhesiolysis, the parietal 
peritonectomy can be performed in parts: ventral wall, left 
and right upper quadrant, as well as middle right and left 
abdominal peritoneum and pelvis. Sugarbaker described 6 
peritonectomy procedures:
    1.    Total anterior parietal peritonectomy   
   2.    Greater omentectomy [with or without splenectomy]   
   3.    Right subphrenic peritonectomy   
   4.    Left subphrenic peritonectomy   
   5.    Pelvic peritonectomy   
   6.    Lesser omentectomy with or without cholecystectomy     

 The parietal peritonectomy procedures usually do not 
require blood replacement. Afterwards, additional visceral 
required cytoreductive surgical procedures can be per-
formed. It remains the choice of the surgeon whether to per-
form anastomosis before or after HIPEC. We suggest a 
double-sutured hand anastomosis. In the case of a high-risk 
low rectal anastomosis, it might be necessary to perform a 
fecal diversion or a defunctioning stoma. This stoma can be 
closed within 3 months after postoperative recovery and 
prior to commencing further adjuvant chemotherapy, in case 
it is needed. 

 After the parietal peritonectomy and the necessary vis-
ceral resections, HIPEC is administered. For the coliseum 
technique, the ventral wall is sutured onto the retractor sys-
tem and lifted up. Afterwards, the drains (from the HIPEC 
machine to the patient and those from the patient to the 
machine) are inserted. After the HIPEC is completed with all 

the necessary documentation of patient temperatures, the 
abdomen is usually washed out with 8–10 L of saline. A sum-
mary of the possible surgical resections in PSM differenti-
ated into parietal and visceral procedures (when possible) is 
shown in Table  5.9 .  

    Perioperative Chemotherapy 
 Preparation for perfusion should start 2 h before estimated time 
of perfusion. Urine output should be measured every 15 min 
with a minimum requirement of 25 mL in 15 min. Urine output 
may be increased by using low dose furosemide or by a drip of 
dopamine at a low diuretic dose. The patient’s temperature 
should be maintained between 35 and 37 °C. Using a standard 
heating device may create a challenge to keeping the tempera-
ture in this range; on the other hand, use of a multisensor tem-
perature control device with both warming and cooling 
capabilities makes temperature-keeping a lot easier. 

 In centers that use concomitant systemic 5-FU and leu-
covorin, intravenous (IV) folinic acid (leucovorin) is admin-
istrated 1 h before IV administration of 5-fl ourouracil. 
Following the administration of IV 5-fl ourouracil, the patient 
is connected to the perfusion device and perfusion with 
0.9 % NaCl is commenced (we use the closed method). 
Platinum compounds such as cisplatinum or oxaliplatinum 
are best preserved in D5W solution, but in the short-term 
(30–60 min) delivery of these compounds in the HIPEC set-
ting, the amount of the degradation of the drug in 0.9 % NaCl 
is minimal. If perfusion is conducted using D5W, hyponatre-
mia should be prevented by intravenous administration of 
0.9 % NaCl solution. 

 Temperature is measured by fi ve probes (Fig.  5.11 ):
     (a)    Patient esophageal probe   
   (b)    Patient bladder probe (tissue heating probe)   
   (c)    Device (heat exchanger)   
   (d)    Infl ow   
   (e)    Outfl ow    

  Average temperature is calculated as  T  infl ow  +  T  outfl ow /2 

    Table 5.9    Surgical resections in peritoneal surface malignancies (PSM) differentiated into parietal and visceral procedures (when possible)   

 Parietal peritoneal stripping of the anterior abdominal wall including surgical scars 
 Parietal left subphrenic (diaphragmatic) peritonectomy (± splenectomy) 
 Parietal right subphrenic (diaphragmatic) peritonectomy 
 Visceral peritoneal dissection at the falciform ligament at the round ligament of the liver and the Glisson’s capsule 
 Visceral peritoneal dissection of the Ligamentum Terres including opening the hepatic bridge between right and left liver lobe at the umbilical fi ssure 
 Parietal left middle abdominal parietal stripping including paracolic gutter 
 Parietal right middle abdominal parietal stripping including paracolic gutter 
 Parietal peritonectomy of Morison’ pouch 
 Omentectomy (greater omentum) with resection of the gastrocolic ligament 
 Omentectomy (minor omentum) ± cholecystectomy, dissection of the hepatoduodenal ligament and/or dissection of the infradiaphragmatic 
retro-hepatic caval area 
 Visceral peritoneal stripping of the bladder 
 Multivisceral resection of stomach, small bowel, colon (ascending, transverse, descending, or sigmoid colon), rectum, uterus, ovary, and/or vagina 

  Modifi ed from Brücher et al. [ 3 ]  
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 Once infl ow temperature of 44 °C and average tempera-
ture is above 41 °C, chemotherapy is added to the reservoir 
and HIPEC commences. All team members present in the 
operating theater are dressed with eye protection, masks, 
waterproof gowns, and non-permeable gloves in accordance 
with institutional safety standards [ 109 ,  110 ]. 

 In the closed technique, it is advised to measure intra- 
abdominal pressure by a catheter introduced into the peritoneal 
cavity before closure connected to a transducer and a monitor. 
Intra-abdominal pressure should not exceed 25 mmHg. 

 At this point antiemetics are administrated in order to pre-
vent postoperative nausea and vomiting. 

 At the end of the HIPEC procedure, all waste is disposed 
into special containers designated for cytotoxic disposal and 
marked accordingly. 

 The patient is transferred to the ICU where cytotoxic iso-
lation of all secretions is maintained for additional 72 h.  

    Early Postoperative Intraperitoneal 
Chemotherapy (EPIC) 
 Administration of EPIC is done in most centers in the ICU or 
in step-down units. Delivery of EPIC can be performed 
either through the HIPEC infl ow and outfl ow tubes left at the 
time of surgery or through a peritoneal port inserted at the 
time of surgery. EPIC protocols vary between institutions; 
though in most cases, 5-day protocols incorporating an agent 
such as 5-fl ourouracil are different then when the cytotoxic 
agents perfused during HIPEC are selected.   

    Complete CRS Not Achievable: What Now? 

 The completeness of cytoreduction is classifi ed according 
to the CC score [ 41 ] and CC 0/1 is the goal of CRS. If it is 
clear that a CC 0/1 resection cannot be achieved, then 

there is  certainly no role for HIPEC. The outcome of CC 
2/3 resection for PSM of CRC origin, in terms of overall 
survival, is no different than with systemic therapy alone. 
Hence, no major cytoreductive procedure should be 
undertaken. If visceral obstruction is present, a stoma 
should be avoided if possible and bypass operation should 
be considered. Any kind of additional operation, particu-
larly splenectomy, cholecystectomy, or other multivis-
ceral operation is not indicated when complete 
cytoreduction cannot be attained. If there is diffuse gastric 
involvement by tumor, a percutaneous gastrostomy tube 
should be considered along with jejunostomy feeding 
tube placement.   

    Postoperative Considerations 

  Key Concept :  Cytoreductive surgery and HIPEC requires an 
experienced and dedicated team within a center of excellence 
committed to the care of patients with peritoneal surface 
malignancy .  In the best of hands ,  operative morbidity  ( Grade 
3 and 4 )  and mortality are  ~ 30 and 3  %,  respectively . 

    Morbidity and Mortality 

  Key Concept :  The goal is to identify patients with perito-
neal carcinomatosis early in the course of their disease ,  as 
 postoperative morbidity and mortality are signifi cantly 
lower when the extent of peritoneal disease is low ,  because 
operation is less extensive on this basis .  CRS  +  HIPEC is a 
very complex surgical endeavor with a steep learning curve  
(~ 150 cases for attaining acceptable competence including 
adequate radicality of resection and acceptable operative 
morbidity and mortality ).  These complex operations should 

  Fig. 5.11    Five-probe temperature 
monitoring output       
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be conducted in dedicated centers of excellence with ade-
quate experience in CRS  +  HIPEC . 

 According to the literature, the postoperative morbidity 
rates ranges from 14 to 40 % [ 38 ,  111 – 115 ]. The major 
concern in the postoperative morbidity of patients after 
CRS + HIPEC is that it is substantially different from the 
familiar morbidity/mortality associated with other so-
called traditional surgical procedures. Pain as one of the 
major signs of perioperative morbidity typically does not 
occur after peritonectomy when complications develop. 
Patients with complications are usually identifi ed clinically 
due to fatigue, failure to progress, fever, tachycardia, or 
leukocytosis or thrombocytosis. Simultaneous pancytope-
nia occurring after HIPEC may aggravate the situation even 
more. A heightened awareness and index of suspicion as 
well as aggressive postoperative diagnostic approach are 
absolutely necessary, because the central symptom of 
potential postoperative morbidity “pain” is seldom reported 
after peritonectomy. 

 Cytoreductive surgery with HIPEC is associated with 
high morbidity and mortality in the range 0–12 % 
(Table  5.10 ). The high morbidity and mortality are related 
to the extent of surgery, the effects of perioperative chemo-
therapy, effects of hyperthermia, and to the impaired 
immune response of patients with metastatic disease and 
prior systemic chemotherapy. In a recent publication, 
Glehen et al. [ 118 ] presented data from 25 French-speaking 
institutions reporting morbidity and mortality after 1,344 
cytoreductive surgery and HIPEC procedures or early EPIC 
conducted in 1,290 patients with peritoneal carcinomatosis 
from non- gynecologic malignancies. They found Grades 3 
and 4 complications in 403 patients (34 %) with reopera-
tion rate of 14 %, enterocutaneous fi stula in 10 %, bleeding 
in 8 %, intra- abdominal abscess in 7 %, and sever neutrope-
nia in 13 % of patients. The mean hospital stay was 24 ± 17 
days. They identifi ed three signifi cant risk factors for com-
plication: age, extent of disease (PCI), and institution (low 
volume). A report from an international registry of 506 
patients reported a mortality of 4 % and severe morbidity of 
23 %, with GI fi stula occurring in 8 % [ 119 ]. Another 
recent report of 2,298 patients treated at 16 high-volume 
centers with CRS + HIPEC for pseudomyxoma peritonei 

[ 120 ] cited treatment-related mortality in 2 % and major 
operative complications in 24 %.

   There are many reports of complications associated with 
CRS + HIPEC, with some variability of the major morbid-
ity between 20–40 % and mortality of 0–12 %. This vari-
ability stems from the different defi nitions of major 
complications, lack of uniform reporting system for surgi-
cal complications, variability in patients, disease types, and 
individual center’s volume and expertise [ 45 ,  100 ,  116 , 
 121 – 132 ]. Like in any other complex surgical technique, 
there is a learning curve [ 133 ]. Learning and assimilating a 
new technology is a complex process; therefore, there are 
two learning curves to consider: a surgeon’s learning curve 
and an institution’s learning curve—reaching a plateau 
after 100–140 cases within a single center [ 134 ]. Learning 
curve and the rate of morbidity and mortality associated 
with it can be signifi cantly reduced in a new HIPEC pro-
gram with close mentorship of a high- volume center as was 
shown by the Milan group [ 135 – 137 ]. 

    Complication Management and Patient 
Follow-Up 
 Since the morbidity of CRS + HIPEC is high, in order to 
reduce mortality, several topics should be addressed before 
initiating a HIPEC program:
    1.    Nursing staff acquainted with complex gastrointestinal 

surgery that may alert the surgeon of any clinical deterio-
ration in a timely manner.   

   2.    Mid-high level residents (postgraduate year 3–5) or avail-
able staff on call that can address any clinical issue early on.   

   3.    Availability of a high-quality invasive radiology service.   
   4.    Availability of an operating theater for emergency 24 h a 

day, 7 days a week.   
   5.    Availability of ICU beds for readmission of the patient 

with major complication if needed.     
 Most complications are related to the operative proce-

dure and should be addressed the same way surgical com-
plications are addressed in every patient following 
abdominal  surgery. In addition, most common complica-
tions associated with HIPEC include paralytic ileus related 
not only to the surgical procedure but also to the impact of 
heat on the enteric nervous system [ 138 ], neutropenia asso-
ciated with systemic absorption of some of the HIPEC 
agents with bone marrow suppression ability, and hepato-
toxicity of some agents such as mitomycin C or oxaliplati-
num [ 123 ]. Renal failure is a known adverse event of 
cisplatinum and can be prevented by perioperative adminis-
tration of IV sodium thiosulfate. Wound necrosis and infec-
tion may be associated with cytotoxic effect of the HIPEC 
or EPIC agents. Many of the abdominal wall closures 
require synthetic or biological graft placement, and there is 
only scarce data regarding the impact of cytotoxic agents 
on these materials [ 139 ].    

   Table 5.10    Complications that can occur after cytoreductive surgery 
(CRS) and hyperthermic intraperitoneal chemotherapy (HIPEC) in 
patients with peritoneal surface malignancy (PSM) [ 115 – 117 ]   

 Metachronous peritoneal carcinomatosis ( P  = 0.009) 
 Peritoneal carcinomatosis index ≥13 ( P  = 0.012) 
 Five or more affected regions ( P  = 0.04) 
 Incomplete initial cytoreductive surgery ( P  = 0.035) 
 Blood transfusion requirements due to intraoperative blood loss ( P  = 0.28) 
 Three or more anastomoses ( P  = 0.018) 
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    Pearls and Practical Tips in Peritoneal 
Cytoreductive Surgery 

     1.    Low lithotomy position is preferred for CRS.   
   2.    Strong suction apparatus is necessary to control the spoke 

resulting from high-energy cautery used for cytoreduction.   
   3.    The preferred anastomotic technique is hand-sewn anasto-

mosis in two layers. We recommend outer layer with 3.0 
sutures (PDS or Vicryl) and internal layer with 4.0 PDS.   

   4.    Generally, chromic sutures are not used for anastomosis. 
The best results in our experimental and clinical experi-
ence are attained with PDS or Prolene suture. Some 
groups use Vicryl for the outer layer of the double- 
sutured anastomosis.   

   5.    Do not use anti-adhesive barriers around an anastomosis 
if cytoreductive surgery includes an anastomosis.   

   6.    We use 10 L of water irrigation after HIPEC to reduce 
postoperative intra-abdominal infection.   

   7.    We recommend against irrigating the peritoneal cavity 
with saline after HIPEC. Patients receiving peritoneal 
irrigation with saline following oxaliplatin/HIPEC tend 
to get hyponatremic after the operation. What’s more, 
the oxaliplatin will precipitate in saline, whereas it is 
diluted in D5W.   

   8.    Major hepatobiliary or pancreatic resections, though gener-
ally regarded as contraindications to cytoreductive surgery, 
can be safely undertaken in selected cases when all grossly 
apparent disease can be cleared (CC0/1) surgically.   

   9.    If major liver resection is undertaken with cytoreductive 
surgery, early liver dysfunction is common, but liver 
failure is uncommon in patients with normal preopera-
tive liver function.   

   10.    If we perform a major liver resection during CRS, we place 
topical hemostatic over the cut surface and then leave a 
moist lap pad against the cut surface during the HIPEC 
because of the negative pressure exerted by the outgoing 
tube, which can generate bleeding from the liver surface.   

   11.    We are especially mindful of this bleeding risk and pay close 
attention to the appearance of the peritoneal fl uid return early 
in the course of HIPEC for signs of liver hemorrhage.   

   12.    Prior to major liver resection, it is our practice to admin-
ister vitamin C, 1.0 g twice daily, for at least a week 
prior to operation.   

   13.    Furthermore, we continue intravenous vitamin C postop-
eratively, including zinc and multivitamin supplementa-
tion in an effort to improve surgical wound healing.   

   14.    In patients that receive intraoperative chemotherapy, we 
administer prophylactic antibiotics for 5 days following 
operation.   

   15.    Patients are kept on strict contact precautions until the 
leukopenia and thrombocytopenia commonly encoun-
tered after perioperative chemotherapy resolves.   

   16.    The critical parameter in assessing the impact of cytore-
ductive surgery and patient prognosis is postoperative 
PCI.   

   17.    Cytoreductive surgery is complex and places a signifi -
cant burden on both the patient and the surgeon. If it is 
possible to render the patient free of all grossly apparent 
disease (CC0/1), then all reasonable efforts should be 
undertaken to that end.   

   18.    Even in the presence of extensive miliary disease with 
1–2 mm lesions implanted throughout the peritoneal 
cavity, we endeavor to take the time it takes to meticu-
lously remove all apparent disease, one lesion at a time 
using low voltage argon beam coagulator with short 
bursts. Furthermore, we gently scrape to the lesion from 
the bowel with the back of a scalpel, and if needed place 
one or two seromuscular stitches at the ablated site to 
reduce the risk of consequent fi stula formation.   

   19.    Some groups of experts prefer performing selective peri-
tonectomy and some a complete peritonectomy (includ-
ing peritoneum with and without grossly evident tumor 
implants) at time of cytoreductive surgery.   

   20.    It is our practice to resect the ovaries, greater omentum, 
and lesser omentum-hepatogastric ligament during cyto-
reductive surgery.   

   21.    We prefer to perform cytoreduction before the HIPEC 
and to complete the reconstruction/anastomoses after 
the HIPEC. Bowel edema with 30 min of oxaliplatin/
HIPEC does not appear to be clinically signifi cant. This 
is different if groups perform 90 min of HIPEC.   

   22.    Prior to anastomosis following HIPEC, we trim back the 
bowel edges to get rid of any potential malignant cells 
along the stapled edge that were exposed to HIPEC.   

   23.    For prolonged cytoreductive cases (>8 h), we keep 
patients intubated on mechanical ventilation overnight 
in the ICU.   

   24.    For patients requiring subtotal colectomy, we prefer to 
retain the cecum and preserve the ileocecal valve when-
ever possible, as fl uid and electrolyte management for 
the next 1 year while on systemic chemotherapy is so 
much simpler than in cases where the ileocecal valve is 
resected. In cases where the cecum appears diseased, we 
make every effort to ablate as much of the disease as 
possible and bring most of the cecum outside the abdo-
men as a matured stoma, leaving the ileocecal valve 
within the peritoneal cavity.   

   25.    As we plan a second look laparotomy within 1 year fol-
lowing CRS/HIPEC in all our patients, we prefer anas-
tomosis when colectomy is performed.   

   26.    If in the course of peritoneal stripping off the hemidia-
phragm, we breach the diaphragm and identify it only 
after the HIPEC, we then insert a small chest tube to 
treat the inevitable effusion that ensues.   
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   27.    Our suture of choice for diaphragmatic repair is Prolene 
monofi lament.   

   28.    Great care must be taken when performing peritoneal 
stripping in the region of the pericardium so as to avoid 
a breach of that membrane.   

   29.    If one can avoid splenectomy during the course of CRS, 
then one should. In cases where splenectomy is antici-
pated, vaccination is administered prior to operation.   

   30.    If resection of the pancreas is required during CRS for 
clearance of all apparent disease, then we leave peripan-
creatic drains to closed, low-pressure suction.         
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            Introduction 

 Despite availability of an effective screening tool, colorectal 
cancer remains a common and deadly cancer. Of the esti-
mated 143,000 new cases of colorectal cancer predicted 
for 2012 [ 1 ], around 28,000 (20 %) will present as Stage 
4, meaning presence of metastatic disease at the time of 
diagnosis. The most common sites of metastatic disease for 
colon and rectal cancer are the liver followed by the lungs. 
The presentation of metastatic disease (either at initial pre-
sentation or as a subsequent recurrence) and pattern (single 
site vs. multiple site) can present treatment dilemmas for 
physicians. There is also a wide range of metastatic cancer 
load among patients with Stage 4 colorectal cancer, further 
complicating the picture (Fig.  6.1 ); as such, what to do for 
the patient with a single liver metastasis will often be very 

different from the patient with multiple liver metastases or 
multiple sites of metastatic spread. Further, one must indi-
vidualize the treatment plan based upon the patient’s goal 
for therapy and the overall condition of the patient. Whereas 
management for early-stage primary cancers can often be 
fairly straightforward, in treating the patient with metastatic 
disease, a  multidisciplinary approach is often needed to 
determine the appropriate use of preoperative chemotherapy 
or radiation therapy, whether to proceed with initial curative 
or palliative operation or other procedures, postoperative 
adjuvant therapy, and the involvement of a palliative care 
team. Though much of the following can be extrapolated to 
the patient with recurrent disease, this chapter will focus on 
patients presenting with Stage 4 disease.

       Multidisciplinary Approach 

  Key Concept :  A multidisciplinary tumor board to review the 
specifi cs of each individual patient ’ s case provides a great 
opportunity to determine the ideal treatment plan and opti-
mize outcomes . 

 A multidisciplinary approach to treatments of all types of 
cancer has long been advocated [ 2 ]. Given that many differ-
ent modalities may be utilized in the treatment of Stage 4 
colorectal cancer, a multidisciplinary approach is strongly 
recommended. The various disciplines can include surgery 
(including colorectal surgery, hepatobiliary surgery, thoracic 
surgery), medical oncology, radiation oncology, palliative 
care, radiology, and pathology. Through a thorough discus-
sion of the patient’s overall condition and symptoms, the 
goals of care and potential curative versus palliative intent of 
treatment can be made. Many centers employ a tumor board 
conference where an individual case can be presented to rep-
resentatives from each of the above specialties. A review of 
the patient’s history, relevant radiologic studies, pathology, 
and general medical condition can be made followed by dis-
cussion and input from all members of the team. This will 
allow for understanding of the condition of the patient, any 
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 Key Points 

•     Given the various treatment options for a patient 
with Stage 4 colorectal cancer, it is strongly rec-
ommended to employ a multidisciplinary team 
approach.  

•   An aggressive, yet realistic, approach to treatment 
of a patient with metastatic colorectal cancer can 
result in a cure for selected patients.  

•   Taking a stepwise approach to treatment of meta-
static colorectal cancer is recommended to attempt 
to increase survival.  

•   Surgeons treating patients with metastatic colorec-
tal cancer need to be aware of various palliative sur-
gical and nonsurgical options.    
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prior treatments, as well as an explanation of goals of care. 
An honest discussion of the realistic expectations and prog-
nosis of the patient can occur as well. Finally, the team can 
formulate a plan to include inclusion/exclusion of each ther-
apeutic modality as well as discuss and plan for timing of 
each of the included treatments. This up-front communica-
tion will assure that all members of a patient’s treatment 
team are “on the same page.” An additional by-product of 
this is that the patient may further benefi t from this commu-
nication by frequently precluding the need for multiple ini-
tial consults, thereby saving the patient time and energy. 

 Often, the questions raised at the multidisciplinary meet-
ing revolve around timing of chemotherapy and/or radiation 
and the role of surgical resection. Occasionally, the oncolo-
gists and surgeons disagree as to the expectations of therapy, 
appropriate timing of the various therapeutic options, or when 
care is futile. It is not always clear which opinion is most 
appropriate for the patient, especially with very complex 
cases that cannot easily be compared to a specifi c trial or lit-
erature search for guidance. In cases where there are strongly 
held opinions that are divergent, it should be recommended to 
the patient to obtain a second opinion, most often from both 
medical oncology as well as another experienced surgeon.  

    Evolution of Care 

  Key Concept :  Improvements in chemotherapeutics have 
allowed longer survival and an evolving role for resection 
following response to therapy . 

 In the past, many patients presenting with Stage 4 disease 
were started on chemotherapy (5-FU and leucovorin), and 
there was often felt to be a limited role for any operation. As 

chemotherapeutics have evolved over the last two decades 
(with the addition of oxaliplatin, irinotecan, cetuximab, beva-
cizumab, and others), patients are living longer (median sur-
vival up to 24 months or more) than ever before [ 3 ,  4 ], and an 
ever-increasing number of patients have a realistic chance of 
cure. As we continue to better understand the biology of 
colorectal cancers and the role for various adjuvant therapies, 
outcomes will continue to improve. A signifi cant number of 
patients with initially surgically incurable disease burden are 
currently being treated aggressively with what has become 
neoadjuvant chemotherapy to the point that surgical options 
for cure are once again entertained. An example of this would 
be a patient presenting with extensive liver metastases to the 
point that curative resection is not feasible. After several 
rounds of chemotherapy, the tumor burden in the liver is 
reduced to the point that curative intent treatment is possible. 

 The Food and Drug Administration (FDA) has recently 
approved two new chemotherapy agents for the treatment of 
metastatic disease. Afl ibercept (commercial name Zaltrap™, 
also known as VEGF Trap) is a fusion protein which binds 
all forms of vascular endothelial growth factor-A (VEGF-A), 
as well as VEGF-B, and placental growth factor (PIGF). The 
VELOUR study was a multinational, randomized, double- blind 
trial comparing FOLFIRI in combination with either Zaltrap™ 
or placebo. The study randomized 1,226 patients who previ-
ously had been treated with an oxaliplatin-based regimen. The 
addition of Zaltrap™ to the FOLFIRI regimen signifi cantly 
improved both overall survival (13.5 vs. 12.1 months) and 
progression-free survival (6.9 vs. 4.7 months) [ 5 ]. 

 The FDA also recently approved regorafenib (commercial 
name Stivarga™), an oral multi-kinase inhibitor which tar-
gets angiogenic, stromal, and oncogenic receptor tyrosine 
kinases. The CORRECT study enrolled 760 individuals 

a b

  Fig. 6.1    CT scan images of two patients presenting with  metastatic 
involvement of the liver. Image ( a ) represents a 47-year-old woman with 
rectal cancer and multiple, bilobar liver lesions. Image ( b )  represents a 

54-year-old man with rectosigmoid cancer and a single site of  metastatic 
disease in the liver. Both patients have been treated with a multidisci-
plinary approach and are currently free of disease       
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whose disease had progressed during or within 3 months fol-
lowing the last administration of approved standard thera-
pies. Median overall survival for regorafenib was 6.4 months, 
compared with 5.0 months for those who received placebo 
[ 6 ]. While modest improvements in survival with these addi-
tional agents may not signifi cantly change practice patterns, 
they represent other options for patients with previously 
recalcitrant disease. 

 The past two decades have not only seen an improvement 
in available chemotherapeutic agents, but we have also seen 
an improvement in the understanding of the role of liver 
resection for metastatic lesions as well as the enhanced utili-
zation of ablative techniques (e.g., radiofrequency ablation). 
Indications for operation have broadened, while contraindi-
cations have loosened as the operations have become safer 
and more common (see below—Liver Metastases).  

    Indications for Operation 

  Key Concept :  Clear communication with the patient and 
their family is critical to discuss the goals and realistic 
expectations of an operation in the setting of metastatic 
disease . 

 There are two general goals of an operation: curative and 
palliative. More to the point, when discussing the indication 
for operation in patients with colorectal cancer, the goal is 
generally either to attempt a cure (curative) or to relieve a 
specifi c symptom (palliative). The specifi c indication for a 
patient set to undergo palliative operation will depend upon 
the symptom/complaint to be alleviated, such as to relieve an 
obstruction. It is important that during preoperative discus-
sions and evaluation, the surgeon clearly identifi es the goal 
of an operation with the patient and family members. A real-
istic discussion of prognosis is important in order for the 
patient to understand any proposed procedure and to have 
realistic expectations of the operation as well as the postop-
erative course. 

 Of the roughly 20 % of patients that present with Stage 
4 disease, there is a substantial subset that has a realistic 
chance of being treated and cured, for example, a patient with 
colon cancer and unilobar liver metastases. There are mul-
tiple options for treatment of this patient in terms of order 
of therapy. In general, the patient will benefi t from chemo-
therapy and surgical resection of both the primary as well as 
the liver for cure. Again, a strong recommendation for mul-
tidisciplinary planning is made. Traditionally, these patients 
underwent colon resection followed by liver resection (or 
occasionally synchronously) followed by systemic chemo-
therapy. Recently, many experts have recommended taking a 
“liver fi rst” approach to these patients and perhaps proceed 
with systemic chemotherapy to establish an effective regi-
men, followed by liver resection [ 7 ]. The colon resection may 

also occur at the same operation, or, alternatively, they may be 
performed in a staged setting. We generally base that decision 
upon the condition of the patient, the extent and diffi culty of 
the liver and colonic resections, and how well/easily the liver 
resection goes. For staged operations, some patients will ben-
efi t from further systemic chemotherapy between the proce-
dures [ 8 ]. Alternatively, the patient could undergo the second 
resection prior to resumption of systemic chemotherapy. Our 
bias is to base recommendations for treatment on the patient’s 
symptoms and response to therapy. Colonic lesions that virtu-
ally “melt away” are left to further rounds of chemotherapy 
(Fig.  6.2 ), whereas signifi cant bleeding or nearly obstructive 
lesions typically warrant consideration for resection followed 
by completion chemotherapy.

   Unfortunately, some patients will present with Stage 4 
disease for which cure is not realistic. Determining which 
symptoms can be surgically palliated is a very diffi cult pro-
cess. A patient may have vague symptoms and be found to 
have metastatic disease, but determining cause and effect for 
a specifi c symptom, and thereby determining the possibility 
of surgical palliation, can be challenging. Bowel obstruction 
may be a more intuitive predicament as CT scanning can 
often show the site of obstruction, in the case of malignant 
obstruction, a mass at the transition point (Fig.  6.3 ). The 
question becomes what to do about the obstruction. Options 
would include surgical resection, an intraluminal colonic 
stent, chemotherapy, or hospice, with or without placement 
of a gastrostomy tube to vent the GI tract. Each of these 
choices depends heavily on the extent of the disease and the 
condition and wishes of the patient. Obviously a relatively 
young patient with extensive disease but otherwise good 
reserve is often treated very differently from an octogenarian 
with CHF and chronic renal failure that may have a small 
amount of bleeding and isolated otherwise potentially resect-
able metastases. In general, a malignant bowel obstruction is 
a very serious and ominous occurrence. Historically, surgical 
procedures for these patients have been fraught with compli-
cations and an in-hospital mortality of 21–28 % [ 9 ,  10 ].

   In the case of suspected malignant bowel obstruction, 
each patient’s ability to undergo a major resection must be 
independently evaluated. Further, it is useful to determine 
what, if any, therapeutic options remain for the postoperative 
period (e.g., chemotherapy or radiation therapy). For patients 
with large bowel obstruction, we prefer endoscopic stenting 
when feasible and possible, at least initially. For patients 
with malignant small bowel obstruction, we generally will 
attempt one surgical exploration (laparoscopic when possi-
ble) for decompression via resection, internal bypass, or 
diversion. For a patient who is not suitable for exploration, 
or who is highly suspected to be inoperable based on imag-
ing or prior attempts at relieving obstructions, a decompres-
sive “venting” gastrostomy tube (percutaneous, endoscopic, 
or surgical) is often benefi cial. 

6 Metastatic Colorectal Cancer
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    Should I Biopsy the Metastasis? 

  Key Concept :  Unless otherwise directed by a multidisci-
plinary panel to guide therapy ,  metastatic disease in the set-
ting of a known CRC does not require biopsy . 

 National Comprehensive Cancer Network (NCCN) 
guidelines recommend that every patient with a diagnosis of 
colon or rectal cancer should undergo, among other things, 

a CT scan of the chest, abdomen, and pelvis to evaluate 
for evidence of metastatic disease [ 11 ]. When abnormali-
ties are found on these studies suggestive of metastases, a 
decision must be made regarding whether or not a biopsy 
of a metastatic site needs to be performed. CT fi ndings can 
be quite suggestive of metastatic disease, and in the patient 
with a diagnosis of colorectal cancer, these fi ndings alone 
are often adequate for initiation of treatment. In some cases, 

a b

  Fig. 6.2    Endoscopic view pre- ( a ) and post- ( b ) chemoradiation therapy demonstrating complete regression of the tumor (Courtesy of Scott R. 
Steele MD)       

a b

  Fig. 6.3    Imaging of a malignant colon obstruction. Image ( a ) is plain fi lm of distal colon obstruction, while Image ( b ) represents the correspond-
ing CT scan image       
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the  addition of positron emission testing (PET) may further 
substantiate the need for systemic treatment, though the 
routine use of PET scan for every patient with a new diag-
nosis of colon or rectal cancer is not recommended by the 
NCCN [ 11 ]. In cases where there is some question about the 
diagnosis and the course of action would be altered if meta-
static disease were confi rmed, biopsy should be considered. 
We would generally recommend image-guided percutaneous 
needle biopsy where appropriate. However, for a patient with 
a known colorectal malignancy and CT fi ndings strongly 
suggestive of malignant disease (and especially if the lesions 
are also PET-avid), routine biopsy is not necessary and may 
be harmful in terms of complications (e.g., bleeding) or 
tumor seeding.  

    What Should I Do with the Primary Lesion 
in the Patient with Extensive Disease? 

  Key Concept :  While some evidence suggests improvement in 
outcomes with resection of the primary site ,  this has not been 
substantiated .  Focus on the response to treatment and degree 
of symptoms . 

 Considering the primary tumor in the setting of metastatic 
disease, there has not been a clear consensus as to what, if 
anything, should be done. A recent review has suggested 
that there is a survival advantage to resection of the pri-
mary tumor [ 12 ]. They did note, however, that selection bias 
could in part be used to explain the advantage and, therefore, 
recommended further, prospective, studies. A subsequent 
Cochrane Review concluded that resection of the primary 
tumor is not associated with a survival benefi t nor does it 
consistently result in a decrease in the tumor-related compli-
cations [ 13 ]. They felt that given the lack of strong evidence 
to recommend either for or against resection of the primary 
tumor, further clinical trials are warranted. In our practice 

(excepting for near obstruction), we will initiate chemother-
apy and evaluate for the response to therapy. If the patient 
has a favorable or nearly complete clinical response (espe-
cially if the metastatic sites respond), we will reevaluate 
for resectability (Fig.  6.4 ). If imaging demonstrates resect-
able disease in a good surgical candidate, we will proceed 
with attempted resection of both sites. We have also come 
across the occasional case where there is a complete clinical 
response without any disease activity on PET (i.e., regression 
of all lesions) and have resected the primary site (Fig.  6.5 ). 
Ensuring the lesion is marked prior to chemotherapy (i.e., 
India ink tattoo, clip) has proved to be benefi cial in this situ-
ation. Finally, for patients who continue to have progression, 
we must monitor for evidence of impending obstruction and 
be prepared to act accordingly.

        What Treatment Modality Should Come First? 

  Key Concept :  The extent of the disease ,  primary symptoms , 
 and ability of the patient to tolerate various options should 
be discussed among the multidisciplinary census to deter-
mine a unifi ed treatment plan . 

 Decisions about the order of various treatments (chemo-
therapy, operation, stenting, radiation therapy in cases of rec-
tal cancer) will depend upon the sites and extent of metastatic 
disease as well as symptoms—especially obstruction or 
impending obstruction of the primary lesion. Again, multi-
disciplinary discussions are highly recommended. For 
patients without evidence of obstruction, and isolated liver or 
lung metastases, up-front chemotherapy would generally be 
started, with operation reserved for the metastases and pri-
mary lesion after several rounds of chemotherapy, assuming 
that the lesions are responding. Subsequently, the surgical 
resection(s) can be undertaken, either in one operation or in 
staged procedures. The decision is much more diffi cult for 

a b

  Fig. 6.4    CT Images pre- ( a ) and post- ( b ) chemoradiation therapy demonstrating tumor and lymph node regression       
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patients with multisite metastatic disease. In the past, these 
patients were generally felt to be incurable, with the possible 
exception of an isolated pulmonary metastasis in concert 
with limited liver metastases. Currently, multisite  metastases, 
including select patients with peritoneal spread, can be con-
sidered for aggressive curative intent treatment, but gener-
ally only if they show response to up-front chemotherapy. 

 For surgeons, it is important to take into consideration the 
specifi c chemotherapeutic agents the oncologists are plan-
ning to use. This is especially important with the increasing 
use of bevacizumab, as it has been linked to bowel perfora-
tions. There has therefore been some concern about treating 
metastatic disease with systemic chemotherapy and bevaci-
zumab, while the primary tumor remains within the colon. 
However, McCahill and colleagues demonstrated that the 
use of mFOLFOX6 plus bevacizumab did not result in an 
increased rate of complications associated to the primary 
tumor [ 14 ]. When an operation is planned for a patient on 
bevacizumab, it is recommended to wait 6 weeks following 
the last dose of bevacizumab prior to operating if possible, in 
order to decrease surgical complications that may be attrib-
uted to the antiangiogenic effects of bevacizumab [ 15 ]. For 
all other chemotherapeutic agents, we typically delay any 
operation at least 4 weeks (6–8 weeks for bevacizumab) 
when feasible, but one must weigh the risks of operating 
with chemotherapeutics circulating versus continued symp-
toms or progression during the delay.  

    The Obstructed Patient: What Now? 

  Key Concept :  Several methods exist to deal with an impend-
ing obstruction and are at least in part predicated on the 
symptoms and location of the lesion . 

 For patients with a colon or rectal obstruction/near 
obstruction, the fi rst step of treatment is generally to relieve 
the obstruction. In broad terms this can be performed in three 
fashions: resection of the primary lesion, diversion via a 
proximal stoma, or utilizing an intraluminal stent. Most 

patients, when faced with these options, would choose to 
avoid a stoma and would therefore prefer an attempt at intra-
luminal stenting. Assuming that the lesion is not too low 
within the rectum and that the obstruction can be technically 
stented, there is a high technical success rate for placement 
of a stent [ 16 – 18 ]. The most recent series show both techni-
cal success and clinical success over 90 % of the time 
(Fig.  6.6 ). There is relatively low incidence of related mor-
bidity, with migration, and tumor ingrowth being the most 
common (Fig.  6.7 ). Fortunately, perforation is uncommon 
although Manes et al. did note that the rate of perforation was 
considerably higher in patients receiving bevacizumab [ 17 ].

    For distal rectal lesions, there may not be enough space 
for placement of a stent. The distal end of the stent needs to 
be above the pelvic fl oor (levator muscles) to avoid patient 
discomfort from the stent (Fig.  6.8 ). When there is no suffi -
cient room for placement of a stent, diversion (proximal 
stoma) or primary resection may be needed, depending on 
the degree of obstruction. Occasionally, laser recanalization 

a b

  Fig. 6.5    Pre- ( a ) and post- ( b ) chemoradiation PET-CT images demonstrating absence of PET-positive activity on follow-up imaging       

  Fig. 6.6    Endoscopic placement of colonic stent       
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can be effective in avoiding need for a stoma. Given that 
most such patients are candidates for pelvic irradiation prior 
to operation, we generally observe these patients closely dur-
ing the fi rst couple of weeks of radiation as long as they do 
not have evidence of complete obstruction, or we divert them 
with a laparoscopic sigmoid colostomy. Alternatively, for a 
patient with widespread metastatic disease, there may not be 
a primary role for pelvic radiation. As the goal of radiation is 

usually to decrease the rates of local (pelvic) recurrence, the 
patient with extensive, widespread metastases may not real-
ize this potential benefi t, and often the delay in full systemic 
chemotherapy may not be warranted. If the metastatic dis-
ease respond to the up-front chemotherapy, there may be a 
subsequent role for palliative pelvic radiation or for preop-
erative radiation (e.g., prior to attempt at cure).

   When systemic chemotherapy is chosen as the initial 
approach, in some circumstances, the primary tumor shrinks 
considerably or even responds completely. What is the role for 
resection of the colon or rectum in this circumstance, and is 
there still a need/role for radiation in the case of a mid or low 
rectal cancer? Is there an indication to remove the primary 
source in the setting of metastatic disease? The answers to these 
questions are complex and need to be approached on a patient-
specifi c basis. Sometimes these decisions are easy, such as for 
a patient whose primary tumor shrinks, but less signifi cant 
treatment effect on the metastatic disease is observed, or who 
develops further metastatic disease despite ongoing chemo-
therapy. In these cases, there is very little, if any, role for resec-
tion of the primary tumor. However, as stated before, in a 
patient who has response of their liver/pulmonary disease or 
has disease that is resectable after up- front chemotherapy, there 
may well be a role in resecting the primary site of disease, espe-
cially in cases where the goal of operation is cure. Finally, there 
is occasionally a patient who would benefi t from a palliative 
resection, especially in a situation where perineal pain from 
sphincter invasion has occurred or where the primary tumor 
continues to cause obstructive symptoms which are disabling.   

    Specifi c Sites of Disease 

    Liver 

  Key Concept :  Metastatic disease to the liver is increasingly 
resected  ( or otherwise treated ),  even with bilobar involve-
ment ,  based on the degree of functioning parenchyma that 
will remain after resection . 

 Colorectal cancer, when it metastasizes, most commonly 
spreads to the liver, followed by the lungs. Years ago, it was 
felt that any liver metastasis was a death sentence. However, 
limited resection for solitary liver metastases was initially 
shown to be safe and feasible, and an apparent oncologic 
benefi t was demonstrated. Over time, indications expanded 
to include multiple metastases. With continued improve-
ment, more aggressive therapy has been undertaken to treat 
patients, even with fairly high tumor burden at presentation 
(Fig.  6.9 ). The current paradigm in specialized and experi-
enced programs centers around the amount of residual healthy 
liver remaining as the main determining factor in treating 
patients with liver metastases via resection. The other factor 
of importance remains the presence of extrahepatic  disease. 

  Fig. 6.7    Colonic stent perforation       

  Fig. 6.8    Radiograph showing endorectal stent in place to relieve 
obstruction       
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As  mentioned earlier, even some patients who would have 
been deemed unresectable (not potentially curable) due to 
inadequate normal liver have been able to be downsized to 
the point that they are candidates for potentially curative 
operation. Progressing from the traditional view that meta-
static disease represented a death sentence, more than three 
decades of data argue against that view. With hepatectomy, 
select patients with colorectal cancer metastasized to the liver 
can realize 5-year disease-free survival of 28–58 % [ 19 – 25 ].

   The data support treatment of a patient with liver metasta-
ses, but prior to embarking on operative therapy, one must 
understand the keys to liver resection. Certainly, achieving a 
negative margin is among the most important factors. More 
than a decade ago, Scheele demonstrated that a negative mar-
gin (R0 resection) had a vastly superior median survival 
(44 months) compared to those with R1 or R2 margins 
(14 months) [ 26 ]. The ability to achieve a negative margin, 
along with improved adjuvant therapy, has led surgeons to 
broaden indications for hepatectomy. As mentioned above, 
the most common limiting factor in liver resective surgery is 
the ability to have adequate functioning liver remaining 
postoperatively. It is generally felt that adequate liver rem-
nant can be defi ned as 20 % of initial volume, as long as the 
remaining liver is normal. 

 There have also been several technological advancements 
in the past decade for treating liver metastases. Although 
surgical resection remains the “gold standard,” alterna-
tive techniques to treat liver metastases, such as radiofre-
quency ablation (RFA) (Fig.  6.10 ), cryotherapy,  irreversible 
 electroporation, microwave ablation, selective internal radia-
tion therapy (SIRT), and chemoembolization, are being 

increasingly utilized either as primary treatment or in con-
junction with liver resection—especially in the setting of 
bilobar disease. RFA (the most commonly performed abla-
tion method in the USA of those listed) can be performed 
percutaneously, laparoscopically, or in an open fashion. 

a b

  Fig. 6.9    ( a ,  b ) CT scan images of two patients with varying amounts of bilobar liver disease       

  Fig. 6.10    Evaluation image of RFA probe in place in the liver 
(Courtesy of David Imagawa, MD)       
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After localization of the metastatic lesion, the RFA probe 
is inserted (under image guidance) and then activated. The 
tumor is heated, causing coagulation necrosis. Given that 
the effect is heat based, vessels located near tumors may 
act as a “heat-sink,” potentially explaining the somewhat 
higher recurrence rate seen with RFA compared to resection. 
However, reasonable results have been obtained in multiple 
studies [ 27 – 30 ]. Further studies have been advocated [ 31 ].

       Lung 

  Key Concept :  Lung lesions are normally treated with chemo-
therapy primarily .  Resection is typically reserved for those 
patients able to tolerate a pulmonary resection with isolated 
metastases . 

 Distal rectal cancers, by virtue of the systemic (rather 
than portal) venous drainage, are more likely to fi rst spread 
to the lungs compared to other primary sites. However, given 
that isolated pulmonary metastases are not as commonly 
encountered as liver metastases, data supporting resection 
are not as compelling. That said, there are studies supporting 
resection of pulmonary metastases, with results surprisingly 
similar to outcomes for hepatic metastasectomy. For exam-
ple, Pfannschmidt et al. [ 32 ,  33 ] twice reviewed the literature 
regarding pulmonary metastasectomy for colorectal metasta-
ses and noted that although there were no randomized trials 
to evaluate, the retrospective data demonstrated an improved 
survival rate for the highly selected group of patients who 
underwent pulmonary metastasectomy. Another large review 
in 2010 was less convinced [ 34 ]. After reviewing the data, 
the authors felt that any connection between increased sur-
vival and lung resection was unfounded due to a lack of suf-
fi ciently good data and that a randomized trial was warranted. 
With these issues in mind, we approach each patient with 
isolated pulmonary metastases on an individual basis. If, 
after full staging, the patient still appears to have only iso-
lated lung metastases and the primary lesion is resectable, 
we will usually treat with up-front systemic chemotherapy 
and then resect the lung lesions fi rst (or resect the primary 
lesion simultaneously as able) if response is seen. If the 
patient does well and continues to have no other evidence for 
disease, we will then tackle the primary lesion either before 
or after the addition of further systemic chemotherapy. If, on 
the other hand, the patient is found to be unresectable in the 
thorax or has other sites of disease, continuation of systemic 
chemotherapy, as indicated, is routine.  

    Peritoneal Metastases 

  Key Concept: Peritoneal carcinomatosis represents “drop” 
metastases that may be approached with combination 

 therapy in rare instances. The ability to select proper patients 
(i.e., healthy, low PCI score) and achieve a complete cytore-
duction is imperative . 

 Carcinomatosis is a dreaded pattern of spread of colorectal 
cancer (Fig.  6.11 ). Unfortunately, up to 15 % of patients may 
present with carcinomatosis at the time of initial diagnosis 
and an even higher rate of carcinomatosis exists with patients 
who have recurrent disease [ 35 ,  36 ]. Though traditionally felt 
to be incurable, carcinomatosis can be treated, and in some 
cases, a cure can be achieved, through the use of cytoreduc-
tive surgery, peritoneal stripping, and intraperitoneal che-
motherapy. There are two general methods of delivering the 
chemotherapy, intraoperative hyperthermic intraperitoneal 
chemotherapy (HIPEC) (Fig.  6.12 ) and early postoperative 
intraperitoneal chemotherapy (EPIC). The use of cytoreduc-
tive surgery and intraperitoneal chemotherapy for colorectal 
carcinomatosis is based upon the practice championed by 
Sugarbaker for treating pseudomyxoma peritonei [ 37 ]. An 
intraoperative staging system (PCI) is employed describing 
the extent of carcinomatosis on a scale of 1–39 [ 38 ]. For 
patients with otherwise surgically treatable disease, HIPEC 
should be considered as long as a complete cytoreduction is 
possible [ 39 – 41 ]. Outcomes are best for patients with PCI 
below 20 at time of exploration and in whom a complete/
near complete cytoreduction is possible [ 42 ].

        Ovary 

  Key Concept :  Only involved ovaries should be resected ,  and 
prophylactic oophorectomy is typically not warranted . 

 The ovaries can become involved in women with advanced 
colorectal cancer. A recent review of 180 cases of colorec-
tal cancer in women demonstrated an overall prevalence 
of colorectal cancer metastasis to the ovary of 2.7 %, but 
fewer than half that number were isolated metastases to the 
ovary [ 43 ]. In the past, it was routine for women to undergo 
concomitant bilateral oophorectomy with resection of the 
primary colorectal lesion. Currently, only ovaries that are 
involved via direct extension or which are morphologically 
involved should be removed, when feasible, but prophylactic 
oophorectomy is not generally recommended except for sus-
pected/known cases of Lynch syndrome [ 44 ].  

    Brain 

  Key Concept :  Only in rare instances are brain metastases 
addressed and normally as a palliative measure . 

 Limited data exist on brain metastases, and isolated brain 
metastases are extremely rare. Sundermeyer et al. [ 45 ] dem-
onstrated that only 3 % of patients with colorectal cancer 
develop brain metastases. They develop more commonly in 
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patients who already have pulmonary metastases. Treatment 
is almost always palliative and therefore should be dictated 
by symptoms.   

    Controversial Points 

  Age of Patient : Should we treat patients differently based 
upon their age? 

 Is there a difference between the Stage 4 patient who is 
48 years old versus the patient who is 84? That is, should a 
patient be treated differently based primarily upon age alone, 

or should we look at something else to determine how aggres-
sive to be, such as comorbidities (ASA) and patient/family 
desires? There is no specifi c literature to guide decision mak-
ing for elderly patients with Stage 4 colorectal cancer; how-
ever, there is some related information regarding elderly 
patients undergoing colon cancer treatment that can be 
extrapolated. In terms of treating the elderly, age alone should 
not be a reason to exclude a patient from colon resection or 
even from systemic chemotherapy [ 46 ]. It has been shown 
that when chemotherapy is appropriately given for Stage 3 
patients, despite being older, it is generally well tolerated 
with even fewer adverse reactions than younger patients and 

a b

  Fig. 6.11    Carcinomatosis leading to bowel obstruction. Image ( a ) demonstrates CT scan fi ndings of extensive carcinomatosis. Image ( b ) (Courtesy 
of Alessio Pigazzi, MD) represents surgical specimen of large debulking procedure       

  Fig. 6.12    Intraoperative 
photograph of patient undergoing 
HIPEC, with catheters in place 
(Courtesy of Alessio Pigazzi, 
MD)       
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improves overall survival. Older patients receiving chemo-
therapy have also been reported to have similar disease-spe-
cifi c survival as their younger counterparts. Yet, this data was 
for Stage 3 patients, not Stage 4, and one must take a realistic 
approach to treating the elderly with metastatic disease. In 
this more advanced stage, we simply go back to one initial 
point regarding treatment indications: the surgeon must eval-
uate and discuss with the patient and their family about main-
taining  realistic  goals of care and the possibility of futility. 

 As a patient presents for consideration of resection—any 
patient, regardless of age—they arrive with expectations and 
desires. Some may have met with other physicians (surgeons 
or otherwise) and may have already been told what to expect 
to hear from you (rightly or wrongly). When a patient arrives 
with set expectations, it is critical to have an open, honest, 
and clear discussion about potential outcomes and various 
options that are reasonable. Though their expectations and 
yours may not be initially aligned, it is imperative that you 
leave that meeting united prior to proceeding. Any other way 
forward is a setup for failure.  

    The Patient with a “Near Obstruction” 

 As stated briefl y earlier, not infrequently a patient will pres-
ent with an impending obstruction. The endoscopist may or 
may not have been able to traverse the lesion with the scope, 
and the patient may have varying degrees of symptoms asso-
ciated with obstruction. When these patients also have meta-
static disease on work-up, we generally commence with 
systemic chemotherapy. The question of whether or not the 
primary “near-obstructing” lesion needs to be addressed fi rst 
can be a complicated situation. The surgeon must consider 
whether or not the patient is having signifi cant symptoms of 
obstruction (smaller stools, diffi culty with BM, loose bowel 
movements, obstipation, bloating, etc.) or “simply” a non- 
traversable lesion on endoscopy. For patients suffering from 
symptoms of obstruction (even partial), we would generally 
attempt to place an intraluminal stent. Resection and proxi-
mal diversion are also options, although you have to weigh 
the risks of each of these against other options in light of the 
patient (and their overall clinical state) sitting in front of you. 
For patients with questionable or intermittent obstructive 
symptoms, in general, if it is possible to pass a colonoscope 
through the lesion, it is not likely to cause an imminent 
obstruction, especially if the patient is being treated with an 
effective chemotherapeutic regimen. For these patients we 
will continue (or initiate) chemotherapy. 

 A more diffi cult situation is when, occasionally, a patient 
develops an obstruction during chemotherapy. Often these 
patients are not ideal candidates for surgical intervention 
given the systemic effects of chemotherapy and possibly 
of any biologic therapy concurrently employed. When this 

occurs, our fi rst choice would be intraluminal stent place-
ment. Given the high technical and clinical success rates that 
we previously highlighted, this typically provides adequate 
relief of the obstruction. However, if diversion is required, we 
would always recommend creating a loop stoma or mucous 
fi stula to avoid a closed-loop obstruction and possible per-
foration. This is generally obtained via an “end-loop” colos-
tomy [ 47 ], which we generally perform laparoscopically 
(Fig.  6.13 ). We create the stoma by stapling off the distal 
segment and then opening a corner of the defunctionalized 
limb at the inferior aspect of the colostomy, thereby allowing 
for the use of a normal colostomy appliance but allowing for 
decompression of the distal, obstructed limb.

       Role of Radiation for Rectal Cancer 
in Patients with Stage 4 Disease 

  Key Concept :  Radiation plays a secondary role in patients 
with metastatic disease and often for primary palliation of 
symptoms . 

 When treating patients with resectable rectal cancer, the 
use of radiation in the “neoadjuvant” setting is primary to 
decrease the risk of locoregional recurrence. For a patient 

  Fig. 6.13    End-loop stoma with distal defunctionalized bowel matured 
through the same incision       
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with Stage 4 rectal cancer, we will generally start with sys-
temic chemotherapy. This will allow for treatment of the 
systemic disease (generally the more important endpoint) 
and allow the oncologist to gauge the effectiveness of the 
chemotherapeutic regimen. Assuming the systemic disease 
responds, and especially if it is surgically amenable to a 
curative intent, radiation of the primary would be deferred 
until adequate response of the distant metastasis is obtained. 
For a patient who does not have curable systemic disease, 
but in whom the chemotherapy appears to be controlling the 
metastatic disease, the decision about utilization of radiation 
therapy for palliative indications should be based upon mul-
tidisciplinary response of the primary tumor, overall patient 
condition, etc.  

    Technical Pearls 

    Salvage Operation 

 The term “salvage” operation has been used to describe an 
extensive resection or aggressive surgical approach with the 
aim of cure. Though extensive disease may be present (e.g., 
a primary rectosigmoid cancer and multiple liver metastases) 
or a large primary tumor with involvement of other organs or 
the abdominal wall, an attempt is planned for an aggressive 
surgical approach (salvage) with the hope of providing a 
curative (R0) operation. Prior to any attempt at salvage, an 
in-depth discussion should be had with the patient. A clear 
discussion of goals and possible operative scenarios (such as 
what the patient’s wishes are for various potential operative 
discoveries) is necessary. The patient should generally be 
given a bowel preparation, when feasible. 

 Prior to any pelvic exenteration or liver resection surgery, 
we strongly recommend fi rst performing diagnostic laparos-
copy to look for carcinomatosis. If carcinomatosis is encoun-
tered, one should calculate the peritoneal cancer index (PCI) 
[ 38 ] to determine if the patient would be a candidate for 
cytoreductive surgery (see above), although this is rarely 
done in the presence of signifi cant metastatic disease. 

 If the decision is made to proceed with resection, one 
should fi rst start with adequate exposure. As most of these 
cases are performed through a full laparotomy incision, the 
use of an abdominal wall retractor (such as a Bookwalter, 
Omni, or other retractor system) is essential. In certain situa-
tions, as determined by the surgeon’s experience, skill-set, 
and needs of the procedure, a laparoscopic or robotic 
approach may be feasible. Regardless of approach, we rec-
ommend that mobilization be the fi rst step. Prior to commit-
ting to resection by performing any step that cannot be 
undone (i.e., to “burn a bridge”—to divide the bowel or 
devascularize a segment), the surgeon should attempt either 
to assure that there is nothing precluding the completion of 
the operation or to assure a safe way out of the procedure 

(e.g., the ability to create a stoma). Once the resection is 
complete, reconstruction is performed. 

 For extensive pelvic procedures, procedures in re- 
operative fi elds, or if ureter involvement is suspected, one 
should consider the preoperative placement of ureteral cath-
eters. They may aid in identifi cation of the ureter even in a 
situation where they are obscured or displaced by tumor or 
scar. Further, in the event of ureteral injury, they can help to 
identify the injury (visualization of the catheter).   

    Palliative Care 

 Some patients are not appropriate for curative treatment. The 
question of when to decide to “back off” can be very diffi -
cult for both the patient and the surgeon. As questions about 
futility of care, palliation, and/or hospice arise, involvement 
of a palliative care team would be worthwhile. Adding their 
input will aid the patient and family member in decision 
making regarding myriad end-of-life issues. Some patients 
may benefi t from placement of a venting gastrostomy tube 
(percutaneous or laparoscopic assisted) to palliate the effects 
of bowel obstruction.  

    Summary Pearls 

 The management of Stage 4 colorectal cancer is complex. 
Given the multimodal therapy options, a multidisciplinary 
team approach should be used, primarily a medical oncolo-
gist, radiation oncologist (in the case of rectal cancer), and a 
surgeon. With the recent advancements of all aspects of can-
cer treatment, patients with metastatic disease are living lon-
ger, and we are extending indications and options for curative 
intent. When you are treating a patient with metastatic dis-
ease, take a stepwise approach, and treat each of the various 
sites of disease. This will allow you to convert some patients 
to a potentially curable state. You must be willing to be 
aggressive with indications and treatment when appropriate, 
but also be realistic. Discussions with the patient and family 
are important, and you should be open and genuine. Surgical 
and nonsurgical options for palliation are available and 
should be utilized as indicated. As a surgeon who treats 
colorectal cancer, you should be familiar with all of the vari-
ous options and treatment scenarios.     
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            Initial Evaluation 

 The general principle of management of enterocutaneous fi s-
tula can be summarized in the acronym SNAP, which repre-
sents Sepsis, Nutrition, Anatomy, Procedure.
    1.    Sepsis

•    Remove cause and control sepsis.  
•   Drain abscess cavities.  
•   Wound care and skin protection.      

   2.    Nutrition
•    Control fl uid and electrolyte intake (restriction depends 

on fi stula output).  
•   Total parenteral nutrition/enteral nutrition.      

   3.    Anatomy
•    CT: defi ne abscess cavities.  
•   Inside-to-outside contrast video radiography or MR 

enteroclysis (determine upstream absorption length).  
•   Completion of road map as preoperative work-up 

(MR, colonography, fi stulogram).      
   4.    Procedure     

    Controlling Sepsis 

  Key Concept :  Initial focus should be on source control , 
 resuscitation ,  and early antibiotics to reverse the septic 
process . 

 The treatment of abdominal sepsis in the acute setting is 
characterized by preservation or restoration of organ func-
tion to provide adequate perfusion and oxygenation. A rapid 
sequence in treatment steps involves resuscitation, antimi-
crobial therapy, and surgery. Resuscitation comprises all 
measures taken to sustain adequate perfusion and oxygen-
ation. Adequate resuscitation in the fi rst 6 h of a septic shock 
improves mortality rate signifi cantly [ 1 ]. Early administra-
tion of antibiotic therapy is of great importance. With every 
delay of 30 min after the diagnosis, mortality rate increases 
with an odds ratio of 1.021 (95 % CI 1.003–1.038) [ 2 ]. Early 
administration of antibiotics gives a 33 % relative risk reduc-
tion of mortality in patients with bacteremia admitted to the 
intensive care unit [ 3 ]. Empiric antimicrobial therapy should 
be aimed at expected strains, while there is no preference for 
one of the various available empiric antibiotic regimes [ 4 ]. 
When culture results and their susceptibility become avail-
able, the antibiotic regime should be reviewed once more 
and, if necessary, adapted. Colonization and infection with 
yeast and fungi is common in ICU patients, especially with 
 Candida  spp. [ 5 ] A meta-analysis has shown that antifungal 
prophylaxis is useful in reducing yeast infections in severely 
ill patients with either a single-drug antifungal prophylaxis 
(odds ratio 0.54, 95 % CI 0.39–0.75) or with selective bowel 
decontamination (odds ratio 0.29, 95 % CI 0.18–0.45) [ 6 ]. 

      Enterocutaneous Fistulas 

           Willem     A.     Bemelman       and     Marja     A.     Boermeester     
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 Key Points 

•     The management of enterocutaneous fi stulas should 
be performed according to SNAP (Sepsis, Nutrition, 
Anatomy, Procedure).  

•   Timing of reconstructive surgery should be at least 
6 months after the last surgery.  

•   Patients dependent on parenteral nutrition or with 
metabolic issues require an abdominal reconstruc-
tion, if their risk profi le is acceptable.  

•   Abdominal wall reconstruction is essential for 
 successful fi stula closure.    
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To prevent one yeast infection, 20 patients have to be treated 
with single-drug prophylaxis, or 18 patients have to be 
treated with selective bowel decontamination. Furthermore, 
mortality rates are lower with antifungal prophylaxis with a 
combined odds ratio (single-drug or selective bowel decon-
tamination regimes) of 0.23 (95 % CI 0.09–0.60) [ 6 ]. 

 Surgery remains the cornerstone for the treatment of peri-
tonitis where elimination of the infectious focus (source con-
trol) and prevention of an ongoing infection are key features. 
This can comprise not only surgical intervention, but also 
additional measures such as a radiological intervention or the 
removal of an infected catheter [ 7 ]. The underlying condition 
and the anatomical site causing secondary peritonitis dic-
tate which procedure is most appropriate. Specifi c surgical 
techniques used for each condition are not discussed here, 
as the variety of underlying causes would call for an exten-
sive description, which is beyond the scope of this chapter. 
Effort must be made to achieve complete source control in 
the early phase of the disease and in a single surgical proce-
dure. Source control is of greater importance than restora-
tion of normal function and/or anatomy [ 8 ]. Rinsing of the 
abdominal cavity with saline, or even antibiotics, or antisep-
tic agents in case of an intra-abdominal infection is a com-
mon practice in surgery. To the surprise of many, none of the 
intra-abdominally used solutions have any proven positive 
effect on the outcome of secondary peritonitis [ 9 ], whereas 
rinsing can damage mesothelial cells which play a key role in 
the immune reaction [ 10 ]. Therefore, the proverb “the solu-
tion to pollution is dilution” seems a dogma to divert from. 
Elimination of the infectious focus makes drain placement 
unnecessary and potentially harmful. Drain  placement in 

general should be reserved for percutaneous drainage of fl uid 
collections that develop during the postoperative course. In 
some cases a monitor drain can be useful, such as after pri-
mary closure of a duodenal perforation. Just as important, 
whenever possible, closure of the abdominal cavity (by fas-
cial closure) is important to prevent fl uid losses, fi stula for-
mation, and permanent abdominal hernia. 

 Despite adequate source control during the initial emer-
gency laparotomy, a re-laparotomy may sometimes be nec-
essary depending on the patient’s clinical course. In general, 
only in the setting of clinical deterioration or insuffi cient 
improvement in the fi rst few days will a re-laparotomy be 
performed. This is called the “on-demand” strategy. There 
are several reasons to prefer the on-demand strategy above 
the planned re-laparotomy strategy. A meta-analysis of 
observational studies showed a nonsignifi cant lower mortal-
ity implementing the on-demand strategy (combined odds 
ratio 0.70, 95 % CI 0.27–1.80) [ 11 ]. In 2007 the only random-
ized trial comparing the on-demand and planned strategies 
was published (RELAP trial) [ 12 ]. For this trial, 510 patients 
with secondary peritonitis were registered, of which more 
than half were excluded because of an APACHE-II score 
≤10. Two hundred and thirty-two patients were included 
(116 on-demand and 116 planned re-laparotomy). A nonsig-
nifi cant lower mortality was found in the on-demand group 
compared with the planned re-laparotomy group (29 % ver-
sus 36 %,  p  = 0.22). Even for the most severely ill patients 
with an APACHE-II score >20, this pattern was observed 
(Fig.  7.1 ). This important fi nding argues against the dogma 
that the most severely ill patient in particular benefi ts 
from the planned re-laparotomy  strategy. While  sounding 

  Fig. 7.1    Mortality of secondary 
peritonitis patients, divided based 
on the severity of disease 
expressed by the APACHE-II 
score. Two surgical strategies 
were compared per category, 
re-laparotomy on-demand (□) 
and planned re-laparotomy (■). 
A total of 510 patients were 
registered; patients with an 
APACHE-II score >10 were 
randomized in two strata (11–20 
and >20) between on-demand and 
planned re-laparotomy strategy       
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 oversimplifi ed, only the patients that “need” to return to 
the operating room are those that should be reexplored. 
Additionally the on-demand strategy signifi cantly decreases 
healthcare utilization, resulting in a cost reduction of USD 
23,000 per patient [ 13 ]. Patients treated with the on-demand 
strategy are admitted shorter to the ICU and hospital. Less 
repeat laparotomies are performed in the on-demand group 
and 113 versus 233 in the planned re-laparotomy group. 
Furthermore, the rate of unnecessary re-laparotomies was 
signifi cantly lower in the on-demand group compared 
with the planned re-laparotomy group (31 % versus 66 %, 
 p  < 0.001).

   The acute phase of abdominal sepsis may at some point 
lead to the development of an enterocutaneous fi stula or even 
several fi stulas. Factors that contribute to this unfortunate 
course of disease are:
•    Ongoing peritonitis, in particular when combined with 

multiple laparotomies within a short period of time   
•   A bowel anastomosis  in situ   
•   Open abdomen  
•   Inadequate drainage of intra-abdominal abscesses or 

infected fl uid collections  
•   Synthetic meshes in contaminated environment used as 

bridging or inlay and meshes of whatever material when 
positioned as an inlay    
 When an enterocutaneous fi stula has developed, it is 

important to verify whether there is an ongoing intra- 
abdominal infection. Certainly in the case of a fi stula that has 
a tract from intestine to abdominal wall, remaining abscesses 
of infected fl uid collections have devastating effects. Imaging 
work-up in this situation should be performed by contrast- 
enhanced computed tomography (CT). Intravenous contrast 
is needed in a septic patient, even when renal function is 
compromised, since an inadequate diagnosis is in the end 
more harmful than the risk of increased renal insuffi ciency 
related to use of contrast. Use of oral contrast that can be 
applied via the nasogastric tube can enhance CT accuracy in 
specifi c cases, although the gain in diagnostic accuracy is 
limited. Therefore, paralytic ileus that frequently accompa-
nies abdominal sepsis—hampering enteral contrast work-
 up—should not delay CT imaging. 

 Thus far, reliable CT accuracy data come from patients 
suspected of having secondary peritonitis after elective 
abdominal surgery. The positive predictive value of CT to 
detect an abdominal source of sepsis (ruling in) is 71 % 
(95 % CI 57–83 %), leaving a margin of error. However, the 
negative predictive value for an abdominal source of sepsis 
(ruling out) is 15 % (95 % CI 6–32 %) making it a reliable 
modality [ 14 ]. In contrast, there are no data on the accuracy 
of CT after an initial operation for peritonitis and none in the 
setting of an open abdomen. For fi stulas in an open abdomen 
setting, without any tract, imaging of the fi stula is a less 
pressing matter initially. Harm has been done with early 

aggressive attempts at closing the fi stula, and spontaneous 
closure of open abdomen fi stulas is anecdotal. It is more 
important to focus on sepsis control. 

 Overall, antibiotics are usually not indicated merely 
because of fi stulas. Use of antibiotics after the initial event of 
abdominal sepsis should be reserved for ongoing or new- 
onset peritonitis or during (percutaneous) drainage in a sep-
tic patient, preferably based on previous culture results and 
resistance pattern.  

    Managing Patient Expectations 
and the Importance of “Patience” 

  Key Concept :  Surgeons need to avoid the temptation to rush 
patients back to the operating room for an attempt to close 
the enterocutaneous fi stula .  Explaining the usual extended 
timeline to the patient and family will be helpful to control-
ling emotions and managing expectations . 

 Fistulas usually develop after multiple laparotomies, in an 
open abdomen, and days after the initial septic event. As a 
rule of thumb, re-laparotomy for a fi stula more than 
7–10 days and less than 6 months after previous laparotomy, 
after multiple recent re-laparotomies, or in case of an open 
abdomen, is not advised. This means that, in general, the 
moment intestinal fl uid is seen coming out of the laparotomy 
wound (after fascial closure), a drain, an old drain opening, 
or the open abdomen, surgery is not an option at that time. 
This should be made clear to the patient, family, and other 
involved doctors such as intensivists. Although tempting, 
any additional surgery in the fi rst phase of a fi stula to treat 
this fi stula is a futile attempt and should be avoided. 
Remember that “early fi stula surgery is for the surgeon not 
for the patient; we surgeons need to be patient.” 

 Initial fi stula management comprises restoring and moni-
toring of fl uid and electrolyte balance, adequate nutrition, 
and wound care. Apart from CT in case of clinical suspi-
cion of ongoing infection, no imaging of the fi stula tract is 
needed or desirable. The only exception to this rule is leak-
age or fi stulas from the proximal gastrointestinal tract, such 
as from a surgically closed duodenal perforation or biliary 
leakage such as leakage from a hepaticojejunostomy or after 
cholecystectomy. In these cases a percutaneous transhepatic 
catheter (PTC) drainage is very effective, and after cholecys-
tectomy endoscopic retrograde cholangiography (ERC) and 
stenting may provide source control. 

 Wound management should focus on skin protection, 
using modern wound management systems, which collect 
fi stula fl uid and at the same time allow granulation and (near) 
closure of the wound. Figure  7.2  shows an example of inad-
equate wound management in the presence of a fi stula. Other 
ways to protect the skin are reduction of fi stula production 
and fl uid composition (see section “ Rehabilitation phase ”).
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        Evaluation of the Fistula 

    Defi ning the Anatomy 

  Key Concept :  In the phase II stabilization period ,  in absence 
of ongoing sepsis ,  defi ning the fi stula anatomy can be per-
formed with the aid of a small bowel contrast studies ,  CT ,  or 
preferably ,  MR enteroclysis . 

 During phase I (≤2 days after its presentation) of entero-
cutaneous fi stula management, focus is on its diagnosis and 
evaluation of coexisting ongoing peritonitis, as has been 
described in the previous paragraph. The diagnosis of a fi s-
tula can be relatively simple if evident bowel content is seen 
in wound or drain or open abdomen. Usually we can deduce 
the most likely cause of this leakage, i.e., anastomotic leak-
age, leakage from a primary closed duodenal perforation, 
leakage from an oversewn iatrogenic bowel injury, bile leak-
age, and open rectum stump. In most cases we can only have 
a fair guess toward the origin of the fi stula. During phase I, 
this is typically all the information required to determine an 
action plan, as the radiological evaluation is predominantly a 
CT directed at the detection of a coexisting ongoing infec-
tion as an underlying cause of the fi stula or as a mechanism 
that prohibits fi stula closure. The old practice of instilling 
methylene blue via a gastric tube is not very informative and 
should be abandoned in an era of modern imaging. 

 During phase II, the stabilization phase (≤10–14 days), 
focus is on fl uid, metabolic and electrolyte balance, adequate 
nutrition, and wound care. Percutaneous drainage of an intra- 
abdominal abscess may still play a role in this phase. When 
untreated infections or non-drained abscesses are no longer 
an issue, it is time to have a more exact location of the fi s-
tula. This is done by “inside-to-outside” contrast imaging 
and not by fi stulogram (“outside-to-inside” contrast imag-
ing). Manipulation in the fi stula is not helpful for accurate 

 localization and likely to disturb any potential for sponta-
neous closure. A fi stulogram with water-soluble contrast 
no longer is considered the “gold standard” for examining 
a fi stula. Inside-to-outside contrast imaging can comprise 
small bowel contrast radiography with contrast administered 
via a post- pyloric tube or by mouth, or MR enteroclysis, if 
the patient’s condition allows. The advantage of MR entero-
clysis is that it provides a clear image of the fi stula tract as 
well as the surrounding tissues and any abscess cavity con-
nected to the fi stula tract. For initial imaging of a proximal 
fi stula during phase II, contrast radiography usually suffi ces. 
In this phase (1) the length of the intestinal tract proximal to 
the (fi rst) fi stula and (2) the length of the fi stula tract from 
intestine to abdominal wall/“outside world” are the primary 
information needed to determine whether (a) enteral feeding 
is of any use with respect to absorption length and (b) enteral 
feeding is feasible with respect to location (e.g., duodenal 
leak versus fi stula of the ileum) and chances of spontaneous 
closure (e.g., long fi stula tract versus fi stula in open abdo-
men). For ICU patients these modalities can be replaced by 
enteral and intravenous contrast-enhanced CT, but visualiza-
tion of the fi stula anatomy and origin is less clear. For sus-
picion of a fi stula of colonic origin, enteral and intravenous 
contrast- enhanced CT may be helpful or more feasible and 
sensitive in this stage than contrast radiography of the colon. 

 Endoscopy can also be helpful in determining the origin 
of the disease that caused the fi stula, but it is not a particu-
larly helpful or necessary study to reveal a fi stula. Biopsy 
samples could be useful if infl ammatory bowel disease, radi-
ation enteritis, or malignancy is suspected. In specifi c cases 
with a very proximal, (e.g., esophageal) or very distal (e.g., 
rectal) origin of a fi stula, endoscopy may be useful because 
of the possibility of endoscopic therapy. Nevertheless, endos-
copy should not be considered as a fi rst-step diagnostic tool. 
Examples of endoscopic fi stula therapy are bridging stents in 

a b

  Fig. 7.2    Inadequate wound management of fi stula in open abdomen       
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the esophagus or transrectal endoscopic drainage or local 
vacuum sponge treatment. For gastric and duodenal fi stulas, 
contrast imaging is preferred over endoscopy, as endoscopic 
fi stula therapy does not play a major role in these locations.  

    Nutritional Support 

  Key Concept :  Adequate nutritional support through both the 
enteral or parenteral route is paramount for both an attempt 
of spontaneous closure as well as preparation for operative 
intervention ,  if required . 

 Intestinal failure due to an enterocutaneous fi stula is 
caused by a functional short bowel syndrome. In this situa-
tion, the absolute bowel length may be adequate; however, 
the absorption capacity is only relevant in the intestine proxi-
mal from the fi stula. The small bowel distal from the fi stula 
is, for all practical purposes, defunctionalized. Therefore, 
intestinal failure typically presents as malabsorption leading 
to intractable diarrhea (or output), dehydration (secondary to 
high-output losses), malnutrition, and weight loss. Total par-
enteral nutrition (TPN) is the mainstay of therapy for patients 
with intestinal failure and in particular for those with high- 
output fi stulas, distal obstruction, and ongoing sepsis. TPN 
maintains good nutritional status and control of fl uid, calorie, 
nitrogen, and electrolyte intake. Moreover, output reduction 
by TPN reduces wound care problems and risk of dehydra-
tion. TPN reduces the maximal secretory capacity of the gas-
trointestinal tract by 30–50 %. Malnutrition is often a silent, 
but signifi cant, cause of morbidity and mortality in patients 
with enterocutaneous fi stulas. An additional great advantage 
of TPN is that it is independent of fi stula anatomy. 

 While the practice of TPN for enterocutaneous fi stula has 
been adopted widely, even for high-output fi stulas, addi-
tional enteral feeding is benefi cial. The primary role of nutri-
tional support, whether enteral or parenteral, is the prevention 
of malnutrition. Randomized trials investigating outcomes in 
patients kept “nil by mouth” have not been performed. In 
fact, it has never been proven that fi stula closure rates 
improve dramatically with TPN compared to enteral nutri-
tion. The concept of “bowel rest” has been based largely on 
the observation of output reduction, yet output reduction has 
never been proven to be related to fi stula closure [ 15 ]. 

 When comparing the oral and intravenous routes, the 
advantages of enteral nutrition include avoidance of catheter- 
related complications (sepsis, thrombosis), trophic effect on 
bowel mucosa, support of immunological and barrier func-
tions of the gut, reduced risk of bacterial translocation, and 
stimulation of bowel adaptation. Enteral nutrition should 
be used whenever possible, to some extent, although high- 
output small bowel fi stulas as a rule require supplemental 
parenteral nutrition to prevent malnutrition and manage 
output. 

 Fistuloclysis (i.e., feeding distal to the fi stula) is believed 
to prevent atrophy of the small intestine distal to an entero-
cutaneous fi stula and is performed by placing a feeding cath-
eter into the fi stula opening. Some surgeons also believe that 
subsequent reconstructive surgery is made technically easier, 
though that statement has never been substantiated. Provided 
there is more than 75 cm of healthy small intestine available 
downstream for absorption distal to the fi stula opening [ 16 ], 
fi stuloclysis makes theoretical sense from a nutritional stand-
point and may indeed prevent mucosal atrophy. However, in 
clinical practice, the enormous effort to provide this fi stula 
feeding often does not outweigh its disadvantages, such as 
additional wound care diffi culties, decreased mobilization of 
the patient, relatively limited contribution to overall nutri-
ent demand (e.g., feeding the distal ileum has limited nutri-
ent absorption), and unpredictable absorption of nutrients. 
Therefore, the practitioner must consider the reality that 
distal feeding does not provide adequate, predictable, and 
balanced nutrition, whereas TPN combined with proximal 
enteral feeding does.  

    Postoperative Nutrition 

  Key Concept :  Intravenous nutrition requirements continue 
even after defi nitive surgery due to problems with absorption 
until adaptation is complete . 

 It is important to remember that after fi stula surgery the 
downstream part of the intestine has limited function for a 
prolonged period of time. Although some enteral nutrition is 
still possible and preferable, resorption of enteral nutrients is 
not optimal until after the postoperative adaptation phase 
with intestinal mucosal restoration. Therefore, postoperative 
TPN is essential to ensure adequate nutrient intake without 
the pressure of enteral intake to fulfi ll this need.   

     Rehabilitation Phase 

    How to Control Fistula Output and Role 
of Adjunctive Medications 

  Key Concept :  Several classes of medications are available 
and often required to reduce fi stula output . 

 The standard regimen to reduce fi stula output, if needed, 
is the use of high-dose antidiarrheals in a combination of 
loperamide, codeine, and proton pump inhibitors (PPIs). 
Loperamide acts in the gastrointestinal tract on both cholin-
ergic and noncholinergic mechanisms, thereby decreasing 
the activity of both longitudinal and circular muscles. 
Codeine sulfate is an opioid analgesic with weak analgesic 
properties. Yet its “side effects” include an ability to decrease 
gastric, biliary, and pancreatic secretions; cause a reduction 
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in motility; and are associated with an increase in tone in the 
gastric antrum and the duodenum. Digestion in the small 
intestine is delayed, and propulsive contractions are 
decreased. Codeine can cause a spasm of the sphincter of 
Oddi, thereby increasing biliary tract pressure. PPIs are lipo-
philic weak bases that cross the parietal cell membrane and 
enter the acidic parietal cell canaliculus. In this acidic envi-
ronment, the PPI becomes protonated, producing the acti-
vated sulfenamide form of the drug that binds covalently 
with the H + /K +  ATPase enzyme that results in irreversible 
inhibition of acid secretion by the proton pump. PPIs panto-
prazole, esomeprazole, and rabeprazole were more effective 
in increasing gastric pH and decreasing gastric volume than 
omeprazole [ 17 ]. It is our general practice, after a short 
period observing natural behavior of the fi stula, to start with 
loperamide, a PPI, and codeine. 

 Cholestyramine can be added to this regimen, in particu-
lar when corrosive action of fi stula output creates a wound 
care problem. Cholestyramine is a chloride salt of a strongly 
basic non-digestible anion-exchange resin used as a bile salt 
sequestrant. It binds to bile acids in the intestine to form an 
insoluble complex, which is excreted in the feces. 

 It should be especially noted that bulk-forming laxatives 
are not part of the standard regimen of medical treatment of 
high-output fi stulas. These agents absorb water and cause a 
softening of stool mass. In addition, the bulk-forming laxa-
tives cause an enlargement of the stools that stimulates pro-
pulsive movements in the GI tract and encourages the 
passage of intestinal contents. 

 Somatostatin analogues inhibit the release of gastrin, cho-
lecystokinin, secretin, motilin, and other gastrointestinal hor-
mones. This results in a decreased secretion of bicarbonate, 
water, and pancreatic enzymes into the intestine and an 
increased water and electrolyte absorption, thereby reducing 
the intestinal fl uid volume. Moreover, analogues relax intes-
tinal smooth muscle, which increases the intestinal capacity. 
For somatostatin and somatostatin analogues such as octreo-
tide, there is no equivocal evidence that closure rate is 
improved. In a recent meta-analysis that included random-
ized trials comparing somatostatin or one of its analogues 
with control treatment, closure rates are improved by the 
somatostatin analogues octreotide (5 trials) and lanreotide (1 
trial) (RR 1.36 (95 % CI 1.12–1.63);  I  2  = 47 %) [ 18 ]. This 
effect is dominated by the results of the two largest trials 
comprising 192 of 307 pooled patients and including not only 
114 small bowel fi stulas, but as much as 101 pancreatic and 
gastric fi stulas. The pooled effect of somatostatin is ham-
pered by heterogeneous results ( I  2  = 84 %). There is  confl icting 

evidence about its capacity, on top of standard regimen, to 
reduce output and time to spontaneous closure. We primarily 
use somatostatin in the setting of high-output fi stula despite 
adequate loperamide, PPIs, and codeine causing fl uid and 
electrolyte disturbances and wound care problems.  

    Creative Ways for Wound Care 

  Key Concept :  Due to the nature of these wounds ,  often you 
are required to think  “ outside of the box ”  for innovative solu-
tions to control effl uent and protect the skin . 

 Various solutions can be applied for wound management 
of high-output fi stula. Wound management systems (Fig.  7.3 ) 
and negative pressure wound therapy (NPWT) systems with 
either foam (Fig.  7.4 ) or gauzes (Fig.  7.5 ) deliver excellent 
solutions. In general, wound care in patients with enterocuta-
neous fi stula is tailor-made, and choices must be made per 
patient, depending on output, localization, abdominal shape, 
and skin folds. These include wound appliances that can be 
cut to shape, suction catheters, and adhesive paste dressings 
to build up or fl atten irregularly shaped wounds. When avail-
able, often the incorporation of wound care or enterostomal 
therapist provides additional knowledge and experience that 
are invaluable to this aspect of care of ECF patients.

         Dealing with Medications for Underlying 
Disease 

  Key Concept :  While fi stulas in the setting of active Crohn ’ s 
disease may close with immunosuppressive therapy ,  in gen-
eral the diseased section of bowel needs to be removed . 

 The presence of Crohn’s disease, diverticulitis, cancer, or 
radiation enteritis in the segment of bowel related to the 
enterocutaneous fi stula is a poor prognostic factor. As a rule 
of thumb, the fi stula will never close as long as the diseased 
segment is in place. Most enterocutaneous fi stulas in the set-
ting of Crohn’s disease are postoperative fi stula due to a 
sealed anastomotic leak. Spontaneous fi stula in Crohn’s dis-
ease might close with medical therapy using anti-TNF 
agents. A systematic review Ford et al. indicated that the 
number needed to treat to obtain remission is one patient in 
eight for all anti-TNF agents and four for infl iximab [ 19 ]. So, 
defi nite closure of the fi stula is achieved only in some at the 
expense of expensive maintenance therapy. Surgical  resection 
of the diseased segment is mostly required after optimization 
of the patient.   

  Fig. 7.3    Examples of tailor-made fi stula wound care. ( a ) A deeper 
 laying enterocutaneous fi stula with a skin wall. ( b ) Solution for the 
(here shown) massive, painful skin erosion caused by fi stula effl uent 

(We thank Yvonne Lutgens, specialist nurse, Academic Medical Center 
(AMC), Amsterdam, for these pictures)         
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  Fig. 7.4    V.A.C. ® negative pressure wound therapy to isolate the 
 fi stula. ( a ) View of granulating open abdomen with fi stula. Wound care 
by V.A.C. ® (KCI) negative pressure wound therapy (NPWT) system to 
isolate the fi stula. ( b ) Create a donut of petroleum gauze allowing for a 
clear 1 cm margin around fi stula mouth. ( c ) Invert a stoma ring into a 

cone to sit inside donut with fi stula mouth clearly visible. V.A.C.® 
GranuFoam™ Dressing to cover wound bed appropriately without 
overlapping donut. ( d ) Successful fi stula isolation with stoma bag 
applied on top to collect secretions (We thank Chris Borsten, KCI 
Medical, Houten, the Netherlands, for these pictures)       

a b

  Fig. 7.5    Avance ® gauze negative pressure wound therapy to isolate 
the fi stula. ( a ) Standard wound manager leaks in sitting position, twice 
a day. ( b ) View of granulating open abdomen with fi stula and clear 
 corrosive injury, on patient’s left side a stoma is seen. ( c ,  d ) Wound 
care was changed to hydrocolloid with (Avance ®, Mölnlycke) gauze 

 negative pressure wound therapy (NPWT) system to isolate the fi stula. 
( e ) On top a two-part stoma system. ( f ) 60 mmHg negative pressure 
on fi stula environment, fi stula itself is isolated from negative pressure 
(We thank Yvonne Lutgens, specialist nurse, Academic Medical Center 
(AMC), Amsterdam, for the photographs)       
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    Surgical Evaluation 

    Spontaneous Closure or Not? 

  Key Concept :  Spontaneous closure of an ECF is widely vari-
able ,  with several underlying factors that help to predict a 
high or low likelihood . 

 Overall, a 7–70 % spontaneous closure rate is reported for 
ECF [ 15 ,  20 ,  21 ]. Of spontaneous closing enterocutaneous fi s-
tulas, the vast majority close within 4–12 weeks of conserva-
tive treatment [ 15 ]. In general, these fi stulas are simple lateral 
fi stulas arising from small bowel anastomotic leaks within 
otherwise normal bowel. Fistula closure is unlikely with for-
eign body, diseased bowel (radiation enteritis, malignancy, 
Crohn’s disease), epithelialization of the fi stula tract, a short 
fi stula tract (<2 cm), distal obstruction, eversion of mucosa in 
the wound, sepsis, high output, malnutrition, unfavorable fi s-
tula site (stomach, duodenum, proximal jejunum, ileum), and 
complicated lateral fi stula (from an infected  segment or with 

surrounding infi ltrate). Favorable fi stula features are as fol-
lows: no underlying bowel disease, long fi stula tract, no sep-
sis, low output, well nourished, and favorable fi stula site 
(esophageal, duodenal stump, pancreaticobiliary, colon).  

    Timing of Operation 

  Key Concept :  Waiting at least 6 months to operate on ECF is 
associated with better outcomes .  During this time ,  full opti-
mization and planning are crucial to overall success . 

 In general, the rule of thumb for timing of surgery of a 
recent enterocutaneous fi stula is “not now!” Optimal timing 
of defi nitive surgical intervention is at least 6 months after 
the last laparotomy or last sign of ongoing intra-abdominal 
infection. Early surgery for enterocutaneous fi stula is associ-
ated with more recurrent fi stula [ 20 ,  22 ]. In addition, physical 
examination fi ndings that suggest optimal timing include fi s-
tulas with mucocutaneous continuity should begin to protrude 
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Fig. 7.5 (continued)
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(Fig.  7.6 ) and the abdomen is more mobile on palpation (the 
London University College Hospital groups call this the “wob-
bliness sign”). Classically you can lift the scar tissue covering 
the laparostomy from the underlying (intra- abdominal) bowel. 
The patient must be fully optimized conditionally, medically, 
and nutritionally prior to reconstructive surgery.

   Also prior to surgery, a complete road map of the gastroin-
testinal tract is very helpful for guidance in operative strategy 
planning and to prevent preoperative surprises or oversights 
of additional fi stula or downstream obstructions. Although 
complete adhesiolysis is an essential part of successful recon-
structive surgery, in some cases part of the intestinal windings 
cannot be entangled—in particular in the pelvic region—
without a too high risk of bowel lesions. A reliable road map 
of the intestinal tract reduces the risk that in those areas bowel 
obstructions are overseen. An ideal surgical work-up consists 
of small bowel contrast radiography with contrast adminis-
tered via a post-pyloric tube (or by mouth in case of a very 
proximal fi stula) or MR enteroclysis (presently the preferred 
imaging technique), colonography (if the colon may be 
reconnected in the intestinal tract), and a fi stulogram (if MR 
enteroclysis does not provide a complete small bowel road 
map). Frequently bowel length is found to be different from 
what has been reported in medical records. Key messages of 
the surgical work-up are summarized in Fig.  7.7 .

       Reviewing the Prior Operative Notes: 
Does It Help? 

  Key Concept :  Review of all the original reports provides 
insight into not only what you may encounter ,  but also helps 
avoid pitfalls and repetition of interpretation mistakes . 

 Reviewing of important documentation in its original form 
is very essential not to follow the same slippery path that has 
led to the development of intestinal fi stulas in a patient. This 
means that a discharge letter may be informative, but cannot 
be the only source of information. Apart from clarity about 
segments of bowel removed, also information about the posi-
tion and anatomy of anastomoses is extremely important. 

 For example, a 52-year-old female was referred to our 
intestinal failure clinic to evaluate surgical options given her 
short bowel. She had received daily TPN for 3 years at the 
time of her referral. According to her medical records, she 
had about 140 cm of small intestine left, ending on an enter-
ostomy, and her colon had been removed. The length of the 
rectosigmoid stump was not mentioned explicitly. To evalu-
ate reconstructive options, a MR enteroclysis was performed 
and a colonography (Fig.  7.8 ). Total intestinal length on 
imaging was estimated to be well over 200 cm and a complete 
colon was in situ. After surgical restoration of intestinal con-
tinuity and an adaptation period, TPN was no longer needed.

        Techniques 

    Preoperative Preparation 

  Key Concept :  Planning out all aspects of surgery ,  from the 
opening incision to the need for reconstruction of the abdom-
inal wall at closure ,  will aid in minimizing complications 
and avoid surprises . 

 When approaching the complex abdomen, suffi cient preop-
erative planning is of great importance. This involves an assess-

  Fig. 7.6    Protruding fi stula as a sign for optimal timing of surgery       

  Fig. 7.7    Key messages of surgical work-up       
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ment of multiple different components of the surgery, including 
the ofttimes most important determination of where to start 
attempting to enter the abdomen safely. In addition, preopera-
tive evaluation of the need of abdominal wall reconstruction 
helps in assessing the requirement of special meshes. Patients 
recovered from an abdominal  disaster  generally have an inci-
sional hernia covered with either granulation tissue (plastron), a 
split skin, or subcutaneous fat with skin. CT or MR of the abdo-
men can tell you where there is a safe place to start entering the 
abdomen (i.e., where there is no bowel below the surface). If 
no safe place can be found, the abdomen can best be entered 
subxiphoidally in the upper midline, where most likely the liver 
or the stomach will be encountered fi rst. In general, entering 
below the xyphoid is the best option for safe entry. 

 Imaging can also show you the separation of the rectal 
muscle indicating whether abdominal wall reconstruction is 
necessary. It helps to determine whether the abdominal wall 
can be closed using a component separation technique either 
with “reinforcement” with a mesh or whether the remain-
ing defect even after extensive mobilization needs to be 
“bridged” by a biological mesh [ 23 ].  

    Surgical Approach 

  Key Concept :  The tool kit of technical success comprises of 
meticulous technique ,  adhesiolysis under visual control of 

 separate bowel loops ,  and covering repaired or re - anastomosed   
bowel parts with visceral peritoneum from healthy organs  ( i . e ., 
 omentum ,  small bowel ,  mesentery ).  Abdominal wall recon-
struction and closure of the abdominal cavity is paramount . 

 The overlying skin is incised at the predetermined place. 
The abdominal cavity is carefully reached by pulling up the 
subcutaneous edges with Kocher or Ochsner clamps. Once 
inside, fascial edges are clamped and the skin is incised, excis-
ing the plastron (i.e., the remains of the open abdomen com-
posed of granulation tissue and underlying bowel and omentum) 
step by step by detaching it from the underlying small bowel. 
This must be performed under visual control, identifying bowel 
loops stuck underneath before cutting the skin. Avoid incising 
the skin on the fi ngertip, because sometimes it is diffi cult to feel 
the presence of a collapsed atrophic small bowel loop with the 
fi nger. The plastron is excised including the fi stula openings. 

 If an ostomy is present, and if it is planned to close or 
revise, the procedure can be initiated with dissecting the 
ostomy free from its position on the abdomen in order to fi nd 
a safe entrance via the ostomy site. Adhesions should be 
lysed where this can be done easily. Leave the diffi cult part 
of adhesiolysis for later. If surrounding loops are lysed, the 
diffi cult part will become easier. Try to isolate one small 
bowel loop at a time, and use the antimesenteric site of the 
bowel to stay in the right plane (no fat there). Lyse bowel 
loops separately and not “en masse.” Most often, the small 
bowel loops are stuck to the skin or plastron. If it is not safe 

a b

  Fig. 7.8    MR entercolysis ( a ) and colonography ( b ) as part of a road map work-up of a short bowel patient, discovering much more bowel length 
than documented       
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to lyse the bowel from the plastron, one can leave parts of the 
plastron on the bowel as long as it has no skin. 

 Repair serosal defects immediately after lyses of the 
affected loop, or mark them with a suture for later repair. 
Later on during the procedure, these defects might be diffi cult 
to fi nd or one might forget altogether, leading to further fi stula 
or sepsis. We prefer to use a fl exible monofi lament like a PDS 
4-0. This suture is the least traumatic to the friable bowel. 
Vicryl sutures are traumatic and resolve rapidly. Position the 
stitches seromuscularly; avoid full-thickness bites oversewing 
seromuscular defects. A serosal defect might become a trans-
mural defect if the sutures are full thickness. If the anatomy is 
unclear, a full adhesiolysis might be necessary. Otherwise it is 
best to avoid unnecessary high- risk adhesiolysis. 

 Sometimes it is easier to fi nd the right plane of adhesioly-
sis by turning the bowel loop around. The plane between the 
loops might be easier to identify from the back. Staying in 
the proper plane is of great importance to avoid serosal 
defects and bleeding. Use a pair of scissors with a blunt tip 
pushing and cutting the tissue forward rather than cutting 
through the tissue right away. 

 Pay particular attention to full-thickness lesions, as these 
should be repaired meticulously. Two-layer closure with 
interrupted 4-0 Vicryl followed by a running 4-0 PDS might 
be necessary. These repaired lesions must be covered with 
undamaged organs like omentum, small bowel, or colon to 
separate them from other repaired defects or anastomoses 
and the abdominal wall incision. Never leave the sutured 
defects exposed to the suture midline incision or a mesh. 

 The fi stula opening in the bowel must be excised and 
closed, rather than simply oversewn, in order to prevent 
recurrent fi stula. Usually a segmental resection with anasto-
mosis is required [ 24 ]. An anastomosis needs to be covered 
by visceral peritoneum, whenever possible, and should not in 
any case be positioned adjacent to the laparotomy wound, 
which increases the risk of a recurrent fi stula. A good place 
to “hide” an anastomosis of the small intestine is close to the 
mesocolon or covered by omentum. Also, other intestinal 
loops are ideal for covering an anastomosis. Full abdominal 
wall closure is essential to reduce the risk of recurrent fi stu-
las or anastomotic leakage. In other words, an open abdomen 
does not combine with fi stula repair, ever.  

    Abdominal Wall Reconstruction 

  Key Concept :  Abdominal wall reconstruction is a regular 
aspect of managing ECF patients ,  and surgeons should be 
facile with or involve someone with experience and knowl-
edge with these techniques . 

 Rarely, the abdominal wall can be closed without tension. 
Mostly, a one- or double-sided component separation tech-
nique must be applied to bring the rectal muscles together. 

Before suturing the wound edges, they must be cleaned of 
peritoneum and fatty tissue. These structures do not support 
the abdominal wall reconstruction and might become 
necrotic, giving rise to a higher chance of infection and 
dehiscence. Use a fl exible, slowly absorbable, monofi lament 
polydioxanone (PDS) 0 or PDS 1 with a circle taper (CT) or 
tapercut needle to avoid unnecessary large holes in the fas-
cia. When tightening the sutures, they should be pulled in the 
direction of their exit of the tissue. Otherwise, holes in the 
fascia will be torn at the site of the exit of the sutures. 

 In many cases, either reinforcement (Fig.  7.9 ) or bridging 
(Fig.  7.10 ) with a mesh is necessary. The choice of mesh 
depends on the level of contamination, the location of the 
mesh (Fig.  7.9 ; onlay, sublay, or intraperitoneal), and whether 
it is used to reinforce or to bridge. Muscle (skin) fl aps are 
rarely necessary and require the availability of a plastic sur-
geon. A considerable increase in the morbidity rate of the 
donor site of fl ap repairs must be anticipated, when required. 
Unfortunately, evidence is lacking which techniques and 
meshes are best used to close the abdominal defects [ 23 ].

    Onlay reinforcement can be done using Vicryl meshes (tem-
porary) in largely contaminated conditions or by using biologi-
cals such as Strattice TM  (LifeCell, Bridgewater, NJ), Permacol TM  
(Covidien, Mansfi eld, MA), or Surgisis® Biodesign TM  (Cook 
Medical, Bloomington, IN). If a sublay reinforcement is 
 possible, a lightweight polypropylene mesh is the most cost-
effective solution. If the abdominal wall cannot be closed, the 
defect is best bridged by a (intraperitoneal) biological mesh. 
All bridging meshes must be fi xed using full-thickness 
 transmuscular/transfascial PDS (or Prolene) sutures with a cir-
cle taper needle placed at some distance from the mesh using 
them as tension wires to pull the mesh fl at and tight. Excellent 
results have been documented in the RICH study, examining 
the use of Strattice TM  non-cross- linked biomesh in challenging 
abdomens, i.e., contaminated ventral hernias [ 25 ]. It is of note 
that only 4 % of included patients also had fi stulas. 

 The component separation technique is always accompa-
nied by an extensive subcutaneous wound, where fl uids can 
readily accumulate. Large suction drains are therefore advised 
on both sides of the abdomen. Complication rate of abdominal 
reconstructions is high, up to 90 % in some reports. Thankfully, 
the majority of the morbidity is caused by superfi cial wound 
infection that can be readily treated. Minimal invasive and 
endoscopic techniques have been described to perform the 
component separation technique to avoid the extensive subcu-
taneous wound and its associated morbidity [ 26 – 28 ].  

    Dealing with a Stoma 

  Key Concept :  Having a plan for a new stoma or how to deal 
with the wound following takedown of a present one is para-
mount when considering reconstruction of the abdominal wall . 
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 The objective of the abdominal reconstruction is to close 
all fi stulas and ostomies and reconstruct the abdominal wall. 
Abdominal reconstruction is hindered by ostomies, although 
ostomies can traverse meshes if necessary. Primary surgery 
encompassing low anterior anastomoses or ileoanal anas-
tomoses will mostly require a defunctioning ileostomy. In 
surgery for the complex abdomen, defunctioning of low 
anastomoses is therefore an absolute necessity.   

    Follow-up 

    Postoperative Management 

  Key Concept :  Having a pathway that involves plans for 
wound care ,  drain management ,  nutrition support ,  and phys-
ical therapy is crucial to minimizing complications .

    (a)     Antibiotics : There is no evidence of any benefi t of pro-
longed perioperative administration of antibiotics. A 
prophylactic schedule is advised (typically ≤24 h). Only 
in the case of gross contamination should a therapeutic 
schedule be given.   

   (b)     Feeding : If given parenteral nutrition preoperatively, 
this should be continued until the patient is able to 
tolerate sufficient enteral feeding. According to the 
Enhanced Recovery After Surgery (ERAS) prin-
ciples, the oral intake can be advanced as soon as 
tolerated [ 29 ]. Anticipating a higher chance of post-
operative ileus due to extensive adhesiolysis, one 
might limit this to fluids and protein-enriched drinks 
in the first days after  surgery. Importantly, the part of 
the intestine downstream from the fistula is atrophic 
and postoperatively has limited function for a pro-
longed period of time. A bridging period with TPN is 

  Fig. 7.9    Reinforcement with mesh after component separation technique in three different positions only, intraperitoneal and sublay. Full- 
thickness sutures fi xate the mesh acting as tension wires       

  Fig. 7.10    The component separation technique has been insuffi cient to bring the abdominal wall together. The mesh is used to close the gap 
(bridging)       
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 frequently necessary to allow the downstream intes-
tine to adapt.   

   (c)     Mobilization : According to the ERAS principles, the 
patient is encouraged to start mobilizing as soon as pos-
sible, though venothromboembolic (VTE/DVT) prophy-
laxis is warranted.   

   (d)     Suction drains : Evidence is lacking how long these 
drains should be in place. In general, it is our practice 
that they can be removed if the production is reduced to 
50 mL per day or with a maximum of 5 days. When a 
biological mesh is used, it is advised to leave in suction 
drains for a longer period of time and only remove when 
the production is less than 30 mL per day.    

      Management of Postoperative Complications 

  Key Concept :  Having a realistic expectation regarding antic-
ipated postoperative complication development will help to 
not only minimize their incidence ,  but also allow for prompt 
diagnosis and early treatment . 

 Morbidity rates following attempts to close enterocuta-
neous fi stula are high. Morbidity rates are reported in up 
to 90 % with 30-day mortalities in between 5 and 10 % 
[ 24 ,  30 – 33 ]. 

    Wound Infection 
 There is a high chance of wound infection, in no small part 
due to the large subcutaneous wound surface and the exten-
sive surgery. To treat the wound infection, the skin sutures 
must be removed at a small area, enabling irrigation of the 
subcutaneous space using catheters. Wound infection in 
these types of patients is not treated by removing all sutures 
because the skin may then become completely dehiscent, 
and the underlying abdominal wall reconstruction is ren-
dered at risk.  

    Bleeding 
 Preferably, postoperative bleeding is managed conserva-
tively. Large subcutaneous hematomas sometimes need to be 
evacuated surgically because of the high likelihood of infec-
tion and prolonged wound care. It is advised to approximate 
the skin after such drainage procedure and not to leave it 
wide open. Currently, adjuvant topical medications such as 
fi brin glue, thrombin-based gels, and powders have not 
proven to minimize bleeding complications.  

    Anastomotic Leakage and Recurrent 
Enterocutaneous Fistula 
  Key Concept :  Recurrent ECF is a possibility ,  especially with 
underlying risk factors ,  and surgeons should be aware of the 
signs of symptoms . 

 If shortly after surgery to repair the fi stula the patient dete-
riorates, imaging is imperative (preferably a CT). If imaging 

indicates anastomotic leakage or a small bowel perfora-
tion, it has to be decided whether and how to intervene. If 
the leakage is sealed, the localized collection is preferably 
drained percutaneously if possible. If the leakage has caused 
diffuse fl uid collections and the patient’s condition deterio-
rates, a re-laparotomy has to be done. Exteriorization of the 
small bowel perforation or dismantling of the anastomosis 
with stoma formation is most often warranted to control the 
source of sepsis. If a fi stula recurs after an arbitrary period 
of a week, it must be treated conservatively, according to the 
SNAP principles (see before). 

 Fistula recurrence is reported in up to 25 %, but can be 
much lower in specialized settings of an intestinal failure 
surgical team. Operative correction might close the fi stula 
in up to 84 % of the patients [ 24 ,  30 – 32 ]. Owen indicated 
that patients with severe chronic obstructive pulmonary 
disease, portal hypertension, a history of long-term steroid 
use, and/or a diagnosis of short bowel syndrome prior to 
surgery had increased risk of recurrent fi stula in univariate 
analysis [ 30 ]. Visschers demonstrated in multivariate analy-
sis that a  preoperative albumin less than 25 g/l was associ-
ated with fi stula recurrence and mortality. In addition, fi stula 
recurrence was associated with the need of abdominal wall 
 reconstruction [ 31 ]. Martinez concluded that independent 
predictors of recurrent fi stula were a preoperative albu-
min <30 g/l and an age >55 [ 32 ]. This highlights the need 
for optimization across all fronts prior to initial operative 
re-intervention.   

    Who to Operate on? 

 The expected benefi ts of an operation must always be out 
weighed against the risks. The decision to operate depends 
on the (biological) age of the patient, comorbidities, the 
extent of the required reconstruction, and the motivation of 
the patient. High-risk patients with small-output fi stula that 
can be treated with a stoma bag should not undergo an opera-
tion. Patients depending on parenteral nutrition or with meta-
bolic issues require an abdominal reconstruction if the risk is 
acceptable. There is no rule of thumb which patient to oper-
ate. This decision should be made together with the patient. 
While factors such as a BMI of less than 20 and a totally 
dependent functional status are associated with a high 1-year 
mortality [ 30 ], it is ultimately your surgical judgment that 
plays the primary role for determining who should and 
should not get an operation.   

    Summary Pearls 

 Unfortunately, the development of enterocutaneous fi stulas 
remains an untoward possibility for patients undergoing lap-
arotomy. Once identifi ed, adhering to the general  principles 
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of SNAP (Sepsis, Nutrition, Anatomy, Procedure) will help 
guide your management while minimizing subsequent 
morbidity and mortality. You should avoid the urge to re- 
intervene within 6 months for fi stula closure and instead dis-
cuss a realistic timeline with patients and their families. Full 
attention should then be on the optimization of the patient’s 
overall health (bridging to surgery with a specialized team), 
while planning out the surgery from preoperative complete 
road mapping, via initial incision to working through exactly 
how you will get the abdomen closed. Despite the multi-
tude of challenges, success lies in the details of preoperative 
work-up and surgery itself and taking time to think complet-
ing through the various situations that will arise along the 
way.     
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            Introduction 

 Patient morbidity can result from technical errors, or it can 
simply be an unavoidable outcome related to a disease pro-
cess and its surgical management. Some postoperative com-
plications “come with the territory”—such as a possible 
wound infection or anastomotic leak in the setting of col-
ectomy. On the other hand, enteroatmospheric fi stula (EAF) 
is a complex and highly morbid complication, and one that 
is extremely painful and diffi cult for the patient, surgeon, 
nurse, and family alike. Occurrence of an EAF was a rare 
event as recently as 30 years ago and was often followed 
quickly by mortality due to sepsis, electrolyte imbalance, 
and malnutrition. 

 Modern surgical and critical care of the most complex 
disease processes has ironically led to both an increase in the 
incidence of this complication and an improved ability to 
care for those affl icted with this malady. While enterocutane-
ous fi stula (ECF) was not uncommon in “the old days,” it is 
a different disease process from EAF in several aspects. 
There is clearly an overlap in the way these entities are 
addressed, yet there are also distinct differences in terms of 
nutritional, medical, wound, and surgical management 
needs. The purpose of the chapter will be to highlight these 
differences and outline various strategies to assist in improv-
ing the care of these most complicated of patients.  

    History: The Evolving Concept of EAF 

  Key Concept :  EAF has always been around ,  but changes in 
surgery including the open abdomen have led to this being a 
more common occurrence . 

 EAF    was an unusual occurrence prior to 1980. Changes in 
the way we surgically manage those with severe intra- 
abdominal sepsis and multiple traumatic injuries, even in the 
setting of hemodynamic instability, as well as the recogni-
tion of the entity of abdominal compartment syndrome, have 
led to an increase in the incidence of EAF. Many of our sur-
gical mentors tell tales of being taught to close the abdomen 
at all costs after the completion of a laparotomy. An improved 
understanding of perioperative physiology has led to the 
option of managing specifi c patients using an “open abdo-
men” technique, referred to by some as laparostomy. Each of 
the previous scenarios has in common the potential necessity 
of a laparostomy wound or open abdomen. 

 In the early 1980s, publications began to describe the use 
of this planned open technique. The earliest reports depict 
its use in the treatment of severe abdominal sepsis [ 1 – 5 ]. 
A later report, credited as the fi rst to describe damage control 
laparotomy, involves the use of an abbreviated laparotomy 
and packing technique in patients developing coagulopathy 
 during surgery [ 6 ]. While these authors did not leave the 
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•   Prevention is the key, with closure of the abdomen 
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management.  
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required. Familiarity with several reconstructive tech-
niques and strategies is crucial for optimal outcomes.    
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abdomen open, they did set the tone for the development 
of the modern concept of damage control surgery, which 
includes this component [ 7 ]. Theoretical concerns over the 
negative physiological effects of intra-abdominal hyperten-
sion led to bench and animal research that validated the open 
abdomen concept [ 8 ]. Subsequently, there was a rise in the 
use of a decompressive laparotomy in patients demonstrating 
end- organ dysfunction in the face of elevated uncontrollable 
intra-abdominal pressure. Once again, the common denomi-
nator involved an abdominal wall left purposely open. 

 As with many new developments in surgical care, initial 
reports of success did not necessarily list the associated neg-
ative outcomes. With 20–30 years of experience with this 
sort of management strategy, it is now well demonstrated 
that the most common acute complication resulting from the 
open abdomen is EAF, with the most common chronic com-
plication being incisional hernia [ 9 ]. EAF is currently 
reported to occur in up to 25 % of patients managed with an 
open abdomen [ 10 ].  

    Clinical Presentation and Defi ning Goals 

  Key Concept :  EAF presents with effl uent into the wound . 
 This is most common in patients with exposed bowel . 
 Adhering to the tenets of patient stabilization ,  anatomic defi -
nition ,  skin protection ,  nutritional repletion ,  and eventual 
defi nitive reconstruction helps optimize outcomes . 

 Unlike many postsurgical complications, EAF typically 
becomes quite obvious when it occurs. One common situa-
tion is in a patient being managed with an open abdomen for 
at least several days. Despite the best efforts to ensure that 
exposed bowel is kept moist and that trauma to the viscera is 
avoided, a small erosion occurs in a segment of hollow vis-
cera leading to drainage of intestinal content into the wound 
(for purposes of this chapter, we will group enteroatmo-
spheric and coloatmospheric fi stulas under the label EAF). If 
the patient is fortunate, the fi stula output is low and located 
in a shallow wound where the output is easier to control (i.e., 
ECF). Unfortunately, most often this is not the case. Any 
attempt to perform simple suture closure of the bowel is ill 
advised as it will almost always fail and result in a larger 
opening in the bowel wall. 

 EAF occurs most commonly in the setting of an open 
abdomen related to trauma and damage control laparotomy, 
decompressive laparotomy in the setting of high intra- 
abdominal pressure (IAP), or elective surgery “gone wrong” 
with a resulting anastomotic leak or missed enterotomy. 
They also develop in patients who present with an acute 
abdominal septic process (Fig.  8.1 ), in those in which we 
are unable to achieve abdominal closure at the completion 
of laparotomy secondary to bowel edema and in those with 
large fascial dehiscences where remaining fascial quality 
prohibits effective abdominal wall closure resulting in the 
open abdomen. Modern procedures such as hyperthermic 

intraperitoneal chemotherapy used to treat peritoneal surface 
malignancy similarly lend themselves to this sort of compli-
cation (Fig.  8.2 ) [ 11 ,  12 ].

    Once an EAF occurs, the patient and surgeon must embark 
upon what is typically a long journey toward healing. This 
healing/management process can be arbitrarily broken down 
into phases of treatment, as has been cited by many authors 
[ 13 ,  14 ]. Regardless of the specifi cs of any particular man-
agement scheme, they all tend to be based on a few sound 
tenets: recognition and stabilization, anatomic defi nition/deci-
sion planning, and defi nitive surgery, if needed [ 14 ]. The early 
phase is characterized fi rst by determining if an EAF is pres-
ent, followed by early fl uid and electrolyte resuscitation, and 
control of any remaining septic focus. The latter remains an 
important distinction with EAF patients, where this is often 
not an issue, as opposed to those with an enterocutaneous fi s-
tula. Also in the initial phase, focus is on control of fi stula 

  Fig. 8.1    Patient with intra-abdominal sepsis and gut ischemia. While 
there is no EAF present, they are a prime candidate for this complication       

  Fig. 8.2    Patient undergoing cytoreduction and HIPEC. These 
patients are at high risk for dehiscence and subsequent exposure of 
 intra- abdominal viscera       
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output, protection of surrounding skin, and early nutritional 
support. The intermediate phase involves defi ning the fi stula 
anatomy, securing durable access for nutritional support, and 
planning for the potential of spontaneous closure vs. commit-
ting to the long process of defi nitive surgical management. 
The late or fi nal phase in management is made up of defi ni-
tive surgical therapy to close the EAF, reconstruction of the 
abdominal wall defect that almost always accompanies this 
process, and prevention of complications related to the closure 
itself. The remainder of the chapter will address the above-
mentioned issues with specifi c attention dedicated to several 
areas of controversy surrounding the management of EAF.  

    Prevention 

 It is important to stress that the best approach to an EAF is to 
prevent its occurrence altogether (Fig.  8.3 ). While this disas-
trous event may be unavoidable, there are factors that increase 
its risk. Initially it was felt that development of an EAF was 
increased in patients with an open abdomen for reasons other 
than trauma; however, a recent report showed this not to be 
true [ 15 ]. Undoubtedly, every attempt should be made to 
close the open abdomen as soon as possible. While we obvi-
ously lack randomized data proving that increased duration 
of bowel exposure to the outside environment results in an 
increased rate of EAF formation, this is clearly the consensus 
[ 16 ,  17 ]. A report published in 2005 reviewing complications 

experienced in 344 damage control laparotomies showed a 
higher rate of complications, including EAF, if the abdomen 
was left open longer than 8 days [ 18 ].

      Problem: The Fascia Won’t Close Initially, 
Now What? 

     Key Concept :  Overlying closure through a variety of tech-
niques is the best way to help prevent EAF formation . 

 The reality of the situation is that the surgeon cannot sim-
ply choose a convenient time to close the abdomen. Typically 
one has to wait for resolution of visceral edema so that fascial 
closure can be achieved without leading to intra- abdominal 
hypertension. There are several reported techniques to poten-
tially reduce the rate of EAF formation in the abdomen left 
open, and there are also several methods reported to decrease 
time to closure in these patients. Schecter and colleagues 
advocate covering the viscera with a non-adherent drape, 
and performing a skin only closure as an intermediate when 
 fascial re-approximation is not  possible [ 19 ]. While this 
seems intuitive, it is based more on expert opinion than any 
data and may actually result in repetitive trauma to the skin if 
multiple reoperations are required prior to defi nitive closure. 
There are certainly potentially better systems in use today 
that may hasten fascial closure (Figs.  8.4, 8.5, 8.6,  and  8.7 ).

   The planned ventral hernia (PVH) approach utilizes 
absorbable polyglactin mesh to create a fascial bridge, 

  Fig. 8.3    A suggested 
management scheme for the open 
abdomen with focus on 
prevention of EAF.  ASAP  as soon 
as possible,  EAF  
enteroatmospheric fi stula,  NPWT  
negative-pressure wound therapy       
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 effectively covering the bowel. If enough skin is available, it 
can be closed over drains placed between the absorbable 
mesh and the skin. This results in a closed peritoneal cavity, 
but a guaranteed ventral hernia in the future. Although this 
method was once more popular, it has fallen to a less favored 
position given the availability of negative-pressure wound 
therapy, biologic meshes, and other early fascial closure 
techniques (Fig.  8.8 ). The use of negative-pressure wound 
therapy (NPWT) devices in close contact with the bowel is 
somewhat controversial. Initial    success was tempered by 
fears that this would conversely create EAFs and promote 
anastomotic leakage. Several more recent reports have either 
refuted these concerns or have compared NPWT to absorb-
able mesh closure in patients with an open abdomen, demon-
strating superior results in the NPWT group [ 20 – 22 ]. A 
prospective randomized trial comparing NPWT closure to 
the use of absorbable mesh in this setting showed a higher 
rate of fi stula formation in the NPWT group (21 % vs. 5 %), 
but this was not statistically signifi cant given the small num-
ber of patients in the trial [ 23 ]. NPWT has also been shown 

to be safe for use in aiding late fascial closure (up to a month 
after the initial laparotomy) with a low rate of fi stulization, 
allowing avoidance of the PVH approach altogether [ 24 ].

   One issue that can plague any effort to achieve early  fascial 
closure is progressive retraction of the rectus and oblique 
muscles laterally while the abdomen is left open (Fig.  8.9 ). 
Even with reduction in visceral edema, this retraction contin-
ues to occur until the linea alba is re-approximated in the 
midline. While there are many techniques available to pre-
vent abdominal wall retraction, some have been shown in the 
literature to assist in achieving early (faster) abdominal wall 
closure [ 4 ,  25 – 28 ]. The uniting factor involves some type of 
mesh material fi xed to fascial edges, combined with progres-
sive tightening at the midline as visceral edema resolves and 
the wound is closed (Fig.  8.10 ). NPWT is employed as an 
outer wound dressing over the top of the mesh bridge to con-
trol fl uids and exudate. A key aspect of these techniques is the 
use of a non-adherent layer or sheet over the viscera inside 
the peritoneal cavity to prevent adhesions to the anterior 
abdominal wall resulting in a frozen abdomen.

  Figs. 8.4, 8.5, 8.6, and 8.7    Use of the VAC ABThera TM  system (KCI, San Antonio, TX). Photos show sizing of the protective drape, placement 
in the peritoneal cavity, coverage with outer sponge, and the negative-pressure apparatus and fl uid collection chamber       
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    In cases where several days have passed and early closure 
seems impractical, one may choose to use biologic mesh 
bridges to achieve fascial “closure” with either skin re- 
approximation over drains or NPWT over top of the biologic 
graft (Fig.  8.11 ). While this has been shown to result in a 
high rate of incisional hernia formation [ 29 ,  30 ], it achieves 
the goal of skin closure over the viscera and has been shown 
to result in a low rate of bowel fi stulization [ 31 ]. While some 
believe that placement of a biologic bridge results almost 
universally in an incisional hernia over the long term, others 
have shown that this complication can be minimized (33 % 
vs. 83 %) if skin closure over the biologic bridge    can be 
achieved immediately [ 32 ]. Follow-up in this particular 
study was short (9 months), limiting the generalizability of 
the conclusions. Early closure using a variation of the com-
ponent separation technique (CST) can be performed and has 
been shown to potentially eliminate the risk of fi stulization 
[ 33 ]. However, one must consider the risk of eliminating 
future options for abdominal wall reconstruction should CST 
failure occur. The fi rst effort with CST is usually the best and 
potentially the only chance to achieve a desirable result.

      An Ounce of Prevention 
  Key Concept :  Avoiding serosal tears in dressing changes and 
early nutritional support in the open abdomen setting helps 
reduce EAF formation . 

 It is imperative that an experienced member of the sur-
gical team be present during dressing changes for the 
patient with an open laparotomy wound. This can ensure 
the avoidance of trauma to the underlying viscera as well 
as early recognition of areas of deserosalization that are 
likely precursors of an EAF. Girard reported securing of 
human acellular dermal matrix (HADM) sheets to areas of 
intestinal deserosalization with fi brin glue [ 34 ]. This was 
performed in two patients felt to be at risk for EAF, which 

  Fig. 8.8    Combat casualty managed with an open abdomen employing 
coverage of the viscera with PTFE mesh sewn to the fascial edges with 
progressive tightening at the midline as edema resolves. This is the 
 so- called EDAC (early defi nitive abdominal closure) technique utilized 
at Walter Reed Army Medical Center       

  Fig. 8.9    A patient managed with an open abdomen after a repair of a 
ruptured abdominal aortic aneurysm. This patient was managed in the 
pre-NPWT days, and the viscera are covered with a healthy bed of 
granulation tissue. A Foley catheter has been placed in the stomach for 
feeding purposes       

  Fig. 8.10    EDAC patient after closure of the fascia primarily at the 
midline       

 

 

 

8 Enteroatmospheric Fistula



126

ultimately did not occur in either. The use of this method 
has also been reported to be successful in closing small 
EAFs [ 35 ,  36 ]. 

 While nutritional optimization is central to the care of a 
patient with a gastrointestinal fi stula, it is almost as impor-
tant in the prevention of an EAF. A patient with an open 
abdomen is in an extreme catabolic state with increased 
nutritional requirements. The benefi ts of enteral nutrition 
over parenteral nutrition are well established in surgical 
patients, and the use of early (less than or equal to 4 days 
after laparotomy) enteral nutrition has been shown to result 
in a statistically signifi cant reduction in the rate of EAF for-
mation, as well as a faster time to abdominal closure [ 37 ]. 
While no single strategy will prevent EAF in every patient 
managed with an open abdomen, the above mentioned tools 
may be tailored into the care for these patients to minimize 
the risk of this devastating complication.   

    Problem: So You Have an EAF (The Early Phase) 

     Key Concept :  In the early phase ,  the goals are to categorize 
the EAF as superfi cial or deep to help defi ne an uncontrolled 
infection ,  followed by implementation of sepsis control , 
 nutritional therapy ,  and skin protection measures .  Success  
( or failure )  with each of these components has an interre-
lated effect on optimizing the others . 

    Diagnosis 
 Unfortunately, despite our best preventive efforts, some 
patients will develop an enteroatmospheric fi stula (Fig.  8.12 ). 
Recognition of this complication is not typically diffi cult, as 
one will appreciate either stool or bilious material draining 
from the open wound (Fig.  8.13 ). Once these signs are recog-

nized, one must determine if the EAF is deep or superfi cial. A 
superfi cial fi stula is easy to see during physical examination 
of the patient. Often a clearly visible enterotomy or colotomy 
(Fig.  8.14 ) will be noted, but in many cases, defi nitive recog-
nition of the source may be more diffi cult. Irrigation of the 
wound bed followed by focus on the region of the wound that 
drainage appears to emanate from will often lead to localiza-
tion of a pinhole enterotomy. Once a superfi cial source is con-
fi rmed, focus can turn to early supportive care of the patient.

        Superfi cial vs. Deep 
 Differentiation between superfi cial or deep EAF is impor-
tant simply from the standpoint of uncontrolled sepsis. The 
fi rst step in the early phase after recognition is control of any 
septic focus. While the presence of an undrained abscess is 
uncommon in the patient with an EAF, it is more common in 
an individual with a deep fi stula source. The typical scenario 
is an anastomotic leakage in a patient being managed with 
an open abdomen. If the site of anastomosis lies deep within 
the peritoneal cavity, undrained collections may be pres-
ent despite the fact that some drainage is noted in the open 
wound. Computed tomographic scanning is the best method 
to demonstrate any intraperitoneal collection needing atten-
tion. A patient showing systemic signs of sepsis should be 
treated with broad-spectrum antibiotics and undergo drainage 
of any septic collection. In some cases this can be performed 
percutaneously using CT guidance; however, in others this is 
not possible due to lack of an intervening safe window of pas-
sage for needle and drain. It is this group of individuals that 
may require early reoperation simply for control of sepsis. 

 In a small but fortunate subset of these individuals, the 
problem of EAF may be addressed defi nitively at the re- 
exploration through resection of the leaking segment of 
bowel with reanastomosis, proximal diversion, or both 
depending on the individual setting and sound surgical judg-
ment. When considering the decision to perform an anasto-
mosis in this setting, we must account for the fact that the 
patient will likely continue to require management with an 
open abdomen and that they initially developed the EAF/
leak in this very environment. The expectation that a new 
anastomosis will heal in a worse environment is unlikely, 
outside of the rare event of discovering an isolated identi-
fi able and modifi able factor that led to the leak in the fi rst 
place. Consideration of early proximal diversion in this 
situation followed by the previously mentioned methods to 
prevent re-fi stulization may shorten the course of this com-
plication dramatically. Sadly this is not often possible, and 
even when attempted, the result is often EAF recurrence. 
There are also instances where proximal diversion is desired 
but impossible due to mesenteric foreshortening and bowel 
immobility. In cases such as this, the only option available 
may be to widely drain a leak with multiple closed suction or 
sump-type drains. Elimination of oral/enteral intake may be 
required to achieve effective control of drainage.  

  Fig. 8.11    A large fascial diastasis that has been bridged with a bio-
logic mesh. While this is not optimal in terms of hernia repair, it may be 
an acceptable option to obtain visceral coverage       
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  Fig. 8.12    Algorithm depicting methods useful in managing an 
 enteroatmospheric fi stula after it is initially discovered.  EAF  entero-
atmospheric fi stula,  NPWT  negative-pressure wound therapy,  OR  

 operating room,  NPO  nothing per os,  TPN  total parenteral nutrition, 
 VAC  vacuum-assisted closure device       

  Fig. 8.13    Image showing a NPWT system that has been overwhelmed 
by a high-output EAF. This dressing was placed less than 1 day prior to 
this photo       

  Fig. 8.14    A superfi cial coloatmospheric fi stula       
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   Control of Sepsis and Resuscitation 
 Once it is recognized that there will be no rapid solution to 
the problem of EAF, the surgeon and patient will embark 
upon the long journey involved in treating this process. The 
early phase of management that remains involves resusci-
tation, nutritional support, control of output, protection of 
surrounding skin, and creation of a plan for the subacute and 
chronic management of this problem. Resuscitation occurs 
simultaneously with diagnosis and control of sepsis. In the 
earliest phase, it is often sepsis that drives resuscitative needs, 
though a high-output fi stula (>500 mL/day) will lead to sub-
stantial fl uid and electrolyte loss requiring replacement. The 
type of fl uid required for replacement therapy is dictated by 
the site of fi stula origin, with  normal saline + 10 mEq/L KCL 
being effective for most EAFs. Very proximal small bowel 
or duodenal fi stulas may require bicarbonate replacement as 
well. Until the situation begins to stabilize, frequent analysis 
of serum electrolytes will be required to correct any neces-
sary defi ciencies. Basic principles of fl uid resuscitation apply 
to these patients as they would to any postsurgical patient.  

   Early Nutrition 
 Sound and effective nutritional support is central to the care 
of the EAF patient either to provide the highest chance of 
nonoperative closure or to optimize the patient for eventual 
surgery (Fig.  8.15 ). The question of enteral vs. parenteral 
nutrition is always simple for the nutritionist—with enteral 
almost always being the preferred route—but is much more 
complex for patient, surgeon, and nurse caring for the patient. 
Because of diffi culty with control of effl uent, enteral nutri-
tion is rarely an option in the early phase of EAF manage-
ment. Even a “low”-output fi stula may not be suitable for the 
enteral route of replacement, as they will often convert to a 
high-output fi stula when the gut is used for feeding. 
Parenteral nutrition via a central venous catheter will likely 
be the best option in this phase. With the majority of these 
patients in a profoundly catabolic phase, the standard post-
operative nutritional recommendations of 20 nonprotein 
kcal/kg and 1.5 g/kg of protein may not be suffi cient. The 
patient may require up to 30 nonprotein kcal/kg and 2.5 g/kg 
of protein with supplementation of zinc, vitamins, trace 

  Fig. 8.15    Algorithm illustrating a feeding strategy to be used early after discovery of an EAF.  EAF  enteroatmospheric fi stula,  NPO  nothing per 
os,  TPN  total parenteral nutrition,  VAC  vacuum-assisted closure device       
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 elements, and fi ve to ten times the standard recommendation 
of vitamin C [ 13 ]. Additional copper, folic acid, and vitamin 
B12 are often also needed [ 38 ].

   Assessment of nutritional adequacy should also begin in 
the early phase with twice weekly measurements of serum 
prealbumin. The serum C-reactive protein level is also often 
helpful in determining whether or not the patient remains in 
the acute infl ammatory phase or has ongoing sepsis. No 
matter how much nutritional support is provided, it is dif-
fi cult to make measurable gains in the nutritional status of 
an actively septic individual. This again illustrates the 
importance of sepsis control in optimizing a patient’s 
chance to heal an EAF nonoperatively or at least provide 
favorable conditions for a future required surgical 
procedure.  

   Effl uent Control and Skin Protection 
 It is worth repeating that the poorly controlled EAF is a 
nightmare for the patient and everyone involved in their 
care. It is a source of embarrassment and discomfort for 
the patient, frustration for the surgeon, and results in the 
consumption of a tremendous amount of nursing and 
disposable medical resources. Early control of EAF out-
put is therefore critical, as contact between the skin and 
drainage will result in signifi cant skin damage that may 
limit options for subsequent control. A sound fi rst step is 
to stop any and all oral intake. Bowel rest will likely not 
eliminate EAF output, but will signifi cantly reduce the 
quantity. Use of a nasogastric tube on intermittent suc-
tion may also aid in reducing the quantity of effl uent. In 
the majority of cases, the use of NPWT will have already 
been employed, and simple continuation of this will be 
all that is needed to obtain early effl uent control. EAFs 
that result in higher effl uent output will often overwhelm 
NPWT systems resulting in the requirement for dress-
ing changes on a daily basis or even more frequently. 
This again can overwhelm both manpower and resources 
requiring advanced methods of control (Figs.  8.16 ,  8.17 , 
and  8.18 ). The involvement of an enterostomal therapist or 
experienced wound care team cannot be overemphasized 
[ 39 ]. If the patient is being cared for in a facility without 
these resources, transfer to a higher level of care should 
certainly be considered.

     There are several available options for skin protection 
using any of a variety of topical skin barriers. Again, the 
enterostomal therapist/wound care team will be familiar with 
the available options, and use of these materials should be 
employed early. Advanced method of effl uent management 
as well as pharmacologic adjuncts to the management of 
EAF will be discussed in the next section.  

   Intermediate Phase 
  Key Concept :  Once the patient has stabilized ,  the focus shifts 
to using enteral nutrition ,  defi ning the fi stula anatomy ,  iden-
tifying potential sources hindering EAF resolution ,  and 

mobilization or discharge of the patient through advanced 
wound protection .  This may allow the EAF to close sponta-
neously or prepare the patient for surgery . 

  Fig. 8.16    The “fi stula VAC.” The EAF has been isolated from the rest 
of the wound bed allowing the benefi ts of NPWT while controlling 
effl uent using and ostomy appliance       

  Fig. 8.17    Use of a large custom fi t wound appliance. This technique is 
useful when NPWT fails to adequately control fi stula effl uent       
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 The intermediate phase in the care of the EAF patient is 
characterized by anatomical defi nition of the fi stula, obtain-
ing durable feeding access or employing alternate feeding 
strategies, use of advanced wound care and control tech-
niques, and tailored management toward defi ned goals of 
spontaneous closure vs. future surgical closure. Psychiatric 
and social support of the individual with EAF cannot be 
overstated. It is this phase of management where the patient, 
their family, and nursing will apply pressure to the surgeon 
in hope of a quick fi x. Unfortunately, there is no easy way 
out of this complication, and patience with well-defi ned 
goal-directed management must be employed. Surgeons 
must resist pressure to attempt surgical intervention too 
soon, as the error of early surgical intervention often results 
in secondary complications potentially worse than the origi-
nal problem.  

   Defi ning Anatomy 
 Defi nition of EAF anatomy can be helpful in determining 
prognosis, in preoperative planning, and in creating a feed-
ing strategy. While it may be obvious whether an EAF is of 
colonic or small bowel origin on simple inspection of the 
wound bed, in some cases (especially with deep EAF), this 
distinction is diffi cult to make. Fistulas that originate more 
distally in the small bowel or those from the colon are often 
more likely to close spontaneously. Deep EAFs are also 
more likely to close, as long as sepsis is controlled, given the 
length of the fi stula tract. While these statements are diffi cult 
to support directly with evidence, one can extrapolate from 
evidence that reveals lower spontaneous closure rates in fi s-
tulas with proximal origin or high output [ 40 ]. There is also 
some evidence to suggest that ECFs that have developed in 
trauma patients may be more likely to close than in others; 

however, it is unknown if this association applies to those 
with an EAF [ 41 ]. Knowledge of the likelihood of spontane-
ous closure will affect the goal-directed management plan as 
well as provide reasonable expectations for the patient and 
others involved in their care. Site of origin may also directly 
impact upon the decision to feed enterally or parenterally. 

 We are often required to perform some sort of radio-
graphic study to make a defi nitive determination of the 
site of fi stula origin. There are several options available to 
the surgeon for this purpose. The fi stulogram is the classic 
study to assist in this purpose. Performance of a fi stulogram 
involves intubation of the fi stula tract from the outside using 
various tubing or catheter devices that will facilitate direct 
contrast instillation into the tract. A scout radiograph should 
be obtained prior to any contrast administration. This will 
assist in visualizing any clips or anastomotic staples in the 
area of question that may be related to the process of fi stu-
lization. Contrast should be administered gently under low 
pressure while visualizing the area of interest using fl uo-
roscopy. The use of a balloon tipped catheter infl ated with 
low pressure may assist in maintaining intraluminal contrast 
thereby improving the image. A well-performed fi stulogram 
of a deep EAF will defi ne the tract, its length, the origin, 
and any associated abscess cavity. Fistulograms performed 
on superfi cial EAFs may assist in determination of how 
proximal or distal the origin of the fi stula is in the GI tract. 
Water- soluble contrast should be used when performing 
these studies. While barium tends to provide greater detail, 
water- soluble contrast material works well and alleviates the 
risk of peritonitis related to barium extravasation in some 
circumstances. Any barium retained in the GI tract tends to 
form concretions that can be very diffi cult to clear and may 
hinder further radiographic evaluations. As a general rule, 
barium is simply best avoided in these patients. A fi stulo-
gram may also aid in the identifi cation of distal obstruction 
as well as adjacent or associated foreign bodies—both fac-
tors that will tend to preclude spontaneous fi stula closure. 
Alternatively, a small bowel follow-through after ingestion 
of oral water- soluble contrast may also be helpful in identi-
fying the discussed fi ndings. 

 Computed tomography scanning is probably the most 
useful modality for imaging a patient with an EAF to deter-
mine if there are other associated intraperitoneal abnormali-
ties. When oral and IV contrast are used, one may in fact 
achieve direct visualization of the origin of the EAF, as well 
as information related to tract length, associated abscess, 
adjacent infl ammation, presence and relation of foreign 
body, and any potential distal obstruction. Cross-sectional 
imaging with CT also provides the obvious advantage of 
facilitating percutaneous drainage of intra-abdominal fl uid 
collections. MRI and ultrasound examination may also be 
helpful in select circumstances but are less frequently 
employed methods of imaging in these patients.  

  Fig. 8.18    Use of baby bottle nipples with Malecot drains inserted in 
them to isolate two EAFs from the wound bed so NPWT could be used       
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   Nutrition 
 As mentioned, the purpose of imaging is to defi ne the situa-
tion anatomically such that an intervention can be under-
taken to improve outcome, if possible. Intervention may be 
direct, as in the case of abscess drainage, or indirect such as 
implementation of an enteral feeding plan based on anatomy. 
In cases where fi stulas are located distally, it may be possible 
to provide all nutritional intake by mouth without substan-
tially increasing fi stula output to a level where control 
becomes diffi cult. In cases where the fi stula origin is very 
proximal, enteral feeding can often be achieved via a tube 
inserted into the efferent portion of the tract. The majority of 
intestinal absorptive surface can be utilized, and high vol-
ume biliopancreatic secretions can be re-fed into the distal 
bowel [ 13 ]. Some patients will simply not be candidates for 
enteral nutrition (although it should always be the fi rst 
choice) and will require extended administration of total par-
enteral nutrition (TPN). These individuals will require dura-
ble central venous access in some form. Line sepsis and 
TPN-associated liver disease remain major morbidities in 
those who require this form of nutritional therapy. While 
debatable, when fi stula anatomy is favorable for a higher 
likelihood of spontaneous closure, some physicians prefer 
the parenteral route alone in order to keep effl uent output 
low. If spontaneous closure seems unlikely, which is often 
the case, feeding enterally may be the best way to boost 
nutritional status in preparation for future surgery.  

   Effl uent Control and Skin Protection 
 In the intermediate phase, control of fi stula effl uent remains 
extremely diffi cult. As patients regain strength, simple mobi-
lization and, eventually, life beyond the hospital become a 
reality. This poses challenges to the effl uent control aspect of 
care. In order to re-feed biliopancreatic secretions, they must 
be effectively controlled and collected. While possible 
through use of nasogastric tubes and NPWT systems, this is 
a much more diffi cult task in practice. High-output EAFs 
will tend to overwhelm NPWT systems requiring extremely 
frequent dressing changes and resulting in high cost. For 
those without as much experience in dealing with this situa-
tion, it should be highlighted that an EAF that arises in the 
setting of the open abdomen often actually gets worse before 
it starts to get better (Figs.  8.19, 8.20, 8.21,  and  8.22 ). Control 
of effl uent and protection of surrounding skin present a true 
challenge in this period. Poor control of gastrointestinal 
secretions will lead to a frustrated patient and nursing staff.

   Aggressive effort toward the above goals is warranted 
immediately and may require considerable thought. Several 
authors have developed methods and systems, simply out of 
need, to address these concerns [ 42 – 48 ]. Creation of a “fl oat-
ing stoma” has even been reported and may be useful in spe-
cifi c circumstances [ 49 ]. All of these methods address a few 
simple ideas: “dam off” the EAF from surrounding bowel or 

granulation tissue, provide NPWT to surrounding tissues to 
assist with healing and exudate control, protect the surround-
ing skin to assist with dressing adherence and use in future 
surgery, and prevention of trauma to underlying viscera to 
eliminate the potential for additional EAF formation 
(Figs.  8.23, 8.24, 8.25,  and  8.26 ). Any system that can 
address all of these concerns will be effective, but none spe-
cifi cally designed for the purpose of EAF control has been 
marketed. It therefore requires considerable effort from the 
care team to design a custom device for a particular patient 
and to ensure its effective use on a daily basis. This is where 
a competent enterostomal therapist or wound care team is 
worth their weight in gold.

   In cases where effl uent control is simply impossible with 
NPWT-based wound care systems, the only remaining option 
may be the use of what amounts to a large stoma appliance 
or wound manager (Fig.  8.27 ) [ 48 ]. These devices can be 
custom cut to the size and shape of the open wound and func-
tion much like a standard ostomy appliance. They come in a 
variety of sizes and are marketed by at least two companies 
currently. If the surrounding skin is in good shape, a water-
tight seal can be maintained with effective collection of 
effl uent in a large pouch. Despite continued contact with 
gastrointestinal secretions, granulation tissue will somewhat 
surprisingly continue to form over the underlying viscera, 
and the wound will contract over time (Figs.  8.28, 8.29, 8.30, 
8.31,  and  8.32 ). The wound appliance should be replaced 
with a fresh one as needed or ideally every 4–5 days, much 
like an ostomy appliance is managed. As a general rule, 
changes should be as infrequent as possible to limit trauma 
to the underlying skin.

       Pharmacologic Therapy 
  Key Concept :  Several pharmacological agents including 
octreotide ,  somatostatin ,  acid - reducing medications ,  and 
antimotility drugs aid in decreasing EAF effl uent volume and 
ultimately help in EAF control ,  volume and electrolyte 
abnormalities ,  wound care ,  and closure . 

 Ultimately, the goal remains for either spontaneous EAF 
closure, provision of an acceptable wound bed for perfor-
mance of split-thickness skin grafting (STSG), or optimiza-
tion of the overall situation in preparation for future surgery. 
Optimal control of fi stula output is key to achieving these 
goals but, as stated, can often be diffi cult in execution. In this 
case, pharmacologic adjuncts assist in reduction of fi stula 
output and aid in EAF effl uent control. The most widely uti-
lized and studied adjunct is octreotide. Octreotide is the 
long-acting synthetic analogue of somatostatin, a naturally 
occurring hormone that reduces gastrointestinal, biliary, and 
pancreatic secretions while increasing intestinal electrolyte 
and water absorption [ 50 ]. These effects are understandably 
benefi cial in the patient with an EAF. Though often not 
stated, the drug also has the potentially negative effects of 
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decreasing the release of growth hormone and thyroid stimu-
lating hormone [ 51 ]. 

 The role of octreotide in the management of EAF has not 
been specifi cally investigated; however, numerous studies of 
the drug’s use in patients with enterocutaneous fi stulas exist 
[ 50 ,  52 – 61 ]. Claims that octreotide and somatostatin reduce 
fi stula output and result in a higher rate of spontaneous  fi stula 
closure are controversial. A 2011 meta-analysis of the role of 
these drugs in patients with enterocutaneous fi stulas con-
cluded that both drugs shorten the time to fi stula closure, but 
only somatostatin improved the rate of spontaneous closure 
[ 52 ]. There are several analyses that show a reduction in fi s-
tula output with the use of these medications [ 55 – 57 ,  59 ,  61 ], 
while others show questionable or no benefi t [ 50 ,  53 ,  60 ]. 
A single center study of 60 ECF patients showed no benefi t 

to the use of octreotide, though did show an increase in septic 
and thrombotic complications in those in which the drug was 
used [ 58 ]. Another randomized controlled trial of the use of 
these drugs in 2004 showed that both somatostatin and 
octreotide reduced time to ECF closure as well as overall 
hospital costs [ 54 ]. Given the mixed nature of reports in the 
literature, the use of these pharmacologic adjuncts should be 
individualized in EAF patients, keeping in mind the potential 
negative effects and complications associated with their use. 
Drugs such as proton-pump inhibitors and histamine-2 
receptor blockers have been shown to be benefi cial in patients 
with short-gut syndrome [ 62 ]. The benefi t is at least in part 
related to a reduction in upper gastrointestinal secretions. 
While most EAF patients will be receiving one of these 
drugs given the nature of their disease, there may be a  benefi t, 

  Figs. 8.19, 8.20, 8.21, and 8.22    This series of images shows an EAF 
patient as they progress through the phases of management. The fi rst 
image shows a large poorly controlled EAF associated with a wound that 

actually gets wider initially and is controlled with a wound  appliance. 
Over time the wound bed granulates and contracts ultimately leaving the 
patient with a very small open wound with two mature fi stulas       
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although unproven, in reducing EAF output. Patients with 
more distal fi stulas may benefi t from the use of loperamide 
to control effl uent, although there is no data to support this 
drug’s use for this purpose.  

   Psychiatric Implications of EAF 
  Key Concept :  The psychiatric toll on both the patient and 
surgeon is tremendous .  Open discussion between all parties , 
 including airing of frustrations ,  anger ,  or concerns ,  is ben-
efi cial .  Managing expectations and the involvement of men-
tal health specialists can aid in this process . 

 Dealing with an EAF presents numerous challenges 
to the patient and their family. There are signifi cant psy-
chiatric implications associated with this disease process. 
Unfortunately, EAF is a problem with no rapid solution. In 
the best cases a fi stula may close nonoperatively after a sig-
nifi cant amount of time (i.e., months) and intensive care man-
agement. Patient activity is typically severely limited during 
the early and intermediate phases of disease. Diffi culties 
with effl uent control can prevent a patient from ambulating 
any signifi cant distance and may completely eliminate the 
ability to perform normal activities of daily living. Problems 

  Figs. 8.23, 8.24, 8.25, and 8.26    This series of images depicts 
 construction of a “fi stula VAC.” A “donut” is constructed out of sponge 
and nonporous drape. This is utilized to dam off the EAF from the 

 surrounding wound. Stoma paste and powder can be used to facili-
tate this. The remaining wound bed is covered with sponge and drape. 
A  fi stula appliance is placed over the EAF to control effl uent       
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with body image occur as a direct result of the physical 
appearance of the abdomen, the smell of the EAF effl uent, 
and the potential or actual leakage around wound appli-
ances that can be devastating for a patient’s psyche. Even if 
a patient becomes stable enough to leave the hospital, they 
often become homebound and reclusive, with limited mobil-
ity, while they await spontaneous closure or corrective sur-
gery. Because of this, patients and family will often pressure 
the surgical team for a quick solution. While no published 
data addresses the issue in EAF patients specifi cally, depres-
sion is clearly a major problem faced by these individuals. 

 Patients and their family members may be at risk for acute 
stress disorder as well as post-traumatic stress disorder [ 63 ]. 
Depression and anxiety also remain real threats to family 
members of EAF patients. The tremendous volume of care 
required by EAF sufferers may prevent family members from 
keeping normal work schedules and often can result in the need 
for family members to completely change their daily life to 
provide support to a loved one. Awareness of the psychological 
impact of this disease on patient and family is critical for the 
surgeon. Referral for psychiatric care will often be required. 
Most importantly, the surgeon must not allow pressure from 
the family or patient to have a negative impact on the long-term 
plan of care. Rushing to the operating room to solve a “per-
ceived” problem may result in worsening of the “real” problem 
as well as the potential of burned bridges for the future.  

   Late/Chronic Phase 
  Key Concept :  Failure of spontaneous closure leads to a 
period of preparation prior to surgical intervention .  This pro-
cess lasts several months and is dictated by the individual ’ s 
nutritional ,  overall health ,  and overlying skin and EAF sta-
tus .  Optimization of these factors and extensive planning that 
includes both the reestablishment of gastrointestinal tract 
continuity and abdominal wall reconstruction is required . 

 In the late phase of care, realistic treatment goals have 
been established and management is driven to best prepare 
the patient to meet these goals. If there was a realistic expec-
tation of spontaneous closure, but it has not occurred by 
12 weeks, it is unlikely to occur. A shift toward preparation 
for eventual surgery is probably best in these individuals. In 
the majority of EAF cases, this will have been determined 
early in the intermediate phase and preparation for surgical 
treatment will be in full swing. An incisional hernia will by 
defi nition coexist with the EAF. Many of these abdominal 
wall defects can be quite large and are often associated with 
a signifi cant loss of abdominal domain. When planning, you 
will be faced with a multifaceted problem: when and how to 
approach the fi stula, how to repair the associated hernia, 
whether or not to reconstruct a functional abdominal wall, 
and whether or not to perform repair of the fi stula and the 
abdominal wall concomitantly or in a staged fashion. 

 These cases will be categorized as wound classes II–IV 
since the gastrointestinal tract is open and will have to be 
violated during the procedure. The wounds are often con-
taminated with bacteria or are grossly infected. Often these 
patients will have gastrointestinal tract stomas in place, 
which may require takedown at the time of fi stula repair, 
while others may require temporary proximal diversion to 
protect a high-risk anastomosis. All of these variables make 
the decision to address the abdominal wall a challenging one 
in terms of timing of repair, choice of prosthetic material 
used in reconstruction, and the decision to embark on a 
staged vs. non-staged approach. From this, two major ques-
tions always lurk: when do you re-operate and on whom do 
you attempt surgery?  

   Timing of Surgery 
 This area is controversial at best and there is no level I data 
to support any specifi c period of delay prior to an attempt at 
closure of an EAF or abdominal wall reconstruction. Most 
experienced surgeons would agree that a period of  at least  
3 months after the initial laparotomy or fi stula formation 
would be advised before any attempt at operative repair. 
This allows time for intra-abdominal adhesions to soften, 
for infl ammatory processes to resolve, and reduces risk of 
iatrogenic bowel injury during the reparative procedure. 
In patients who have had split-thickness skin grafting directly 
over bowel, defi nitive surgery is routinely deferred until the 
graft is no longer adherent to the underlying viscera. This 
can be determined with a simple “pinch” test (Fig.  8.33 ) by 
pinching the skin graft between the index fi nger and thumb 
to see if it lifts freely from the intestine underneath. In gen-
eral, this takes longer than 3 months and can take up to a year 
before conditions are ideal for proceeding with surgery.

   Various authors have reported delays that range between 
2 and 929 days from initial temporary abdominal closure to 
attempted defi nitive reconstruction [ 64 – 67 ], with mean times 

  Fig. 8.27    Wound appliance in place       
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  Figs. 8.28, 8.29, 8.30, 8.31, and 8.32    This series of images shows a 
poorly controlled deep EAF with resulting skin irritation and an adjacent 
loop ileostomy. This individual was managed with a wound appliance, 

and despite chronic contact of the wound bed with fi stula effl uent, the 
wound contracted nicely over time with resultant spontaneous closure of 
the deep EAF. The ostomy was taken down and the patient did well         
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to attempted reconstruction of 311 days [ 65 ], 184 days [ 66 ], 
and 585 days [ 67 ]. Due to the retrospective nature of these 
studies, it is diffi cult to relate the success of a reconstructive 
effort with the timing of surgery. What is clear, though, is 
that a waiting period of 6 months or longer is common. 
Contrary to these reports, another author suggests that a 
delay of longer than 12 months may be associated with 
increased loss of domain, thereby making a tension-free 
repair more diffi cult leading to an increased recurrence [ 64 ]. 
It must be noted that these studies included many patients 

that did not have EAFs and simply required abdominal wall 
reconstruction after management with a planned ventral her-
nia strategy after an open abdomen. Regardless, any recon-
structive attempt must be well planned, and the optimal 
timing will be intimately related to resolution of infl amma-
tion, softening of the surrounding tissues, improvement in 
nutritional status, and overall fi tness of the patient. Surgical 
judgment based on these multiple factors is likely the key to 
success.  

   Optimization: Preparation for Surgery 
 Optimization of these factors prior to surgery can be achieved 
through utilization of an appropriate delay, aggressive nutri-
tional strategy, overall medical and physical re-conditioning, 
and detailed planning. No matter what nutritional strategy is 
employed, the patient’s overall nutritional status should be 
assessed. This is likely best accomplished through the mea-
surement of serum prealbumin levels, albumin and protein 
levels. It is best to see a sustained achievement of normal 
levels to ensure adequate nutritional status over time. Any 
sudden decrease in the serum level of prealbumin should be 
followed by measurement of serum C-reactive protein 
(CRP), as any secondary infection or infl ammatory process 
will lead to an acute phase response with a decrease in syn-
thesis of prealbumin accompanied by an increase in CRP. 
Sometimes this may be an early sign of line sepsis, pneumo-
nia, or recurrent intra-abdominal abscess and should prompt 
further investigation and avoidance of any extensive surgical 
procedure. Any reconstructive procedure performed on a 

  Fig. 8.33    The “pinch” test that can be done to assess readiness for 
reconstructive surgery       

Figs. 8.28, 8.29, 8.30, 8.31, 
and 8.32 (continued)
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malnourished patient is doomed to failure. This may be the 
single most important factor to optimize prior to surgery. 

 Medical and physical optimization will require support 
from a multidisciplinary team of providers including inter-
nists, medical subspecialists, physical therapists, and social 
workers. Diligent preparation in these areas will ease recovery 
from major reconstructive procedures and must be empha-
sized. Detailed planning for reconstruction starts fi rst with 
obtaining an abdominopelvic CT scan utilizing IV and enteral 
contrast. Imaging will assist in defi ning areas of potential 
ongoing infl ammation and obstruction, as well as provide 
detailed information about abdominal wall musculature and its 
relation to underlying structures. The distance of rectus diasta-
sis can be accurately measured, and a safe site of entry can 
potentially be chosen. This information will assist the surgeon 
in determining potential sizes and types of reinforcing materi-
als that will have to be on hand and may in fact determine the 
best approach to abdominal wall closure and reconstruction.  

   Staged vs. Non-staged Approaches 
  Key Concept :  One or more extensive operations may be 
required to achieve EAF and abdominal wall closure . 
 Planning for this involves setting well - defi ned goals ,  com-
municating these with the patient and their family ,  avoid-
ance of overaggressive surgery ,  and knowledge of  “ bail - out ” 
 strategies . 

 As previously stated, an individual that has been patiently 
awaiting corrective surgery for an EAF will often push their 
surgeon to achieve a quick single-stage solution to their 
problem. The prospect of undergoing two or more major sur-
gical procedures to correct all existing problems may not be 
palatable to patient or family. Advocates of a single-stage 
approach to this problem cite this advantage, as well as a 
potential decrease in overall morbidity by avoiding multiple 
procedures. A second approach to the problems of gastroin-
testinal tract fi stulae and coexisting abdominal wall defects 
is to handle these issues remotely from one another at sepa-
rate surgeries in order to improve the outcomes associated 
with the abdominal wall reconstruction. 

 When using complex reconstructive techniques such as 
component separation, [ 68 ] (Fig.  8.34 ) or fl aps, the fi rst 
attempt will be the easiest and most likely to achieve success. 
Proponents of the staged procedure cite several advantages. 
Given the contaminated nature of these cases performed in 
patients with fi stulae and/or intestinal stomas, infectious 
complications may be decreased, as well as improving over-
all closure rates, and decreasing the rates of recurrent hernia 
by performing the abdominal wall reconstruction after the 
EAF has been addressed. Aside from the risk of infection, 
the nutritional status of these patients may be far superior 
after repair of their fi stula and complete reliance on enteral 
feeding utilizing the entire GI tract.

   There are no prospective studies that have randomized 
patients to a staged vs. non-staged approach to these prob-

lems. There are several small retrospective analyses of 
patients that required surgical management of both fi stulae 
(not all EAF) and large abdominal wall defects, some of 
which took a staged approach [ 66 ] and some of which did 
not [ 69 ,  70 ]. One retrospective review of 19 patients with 
high-output EAFs associated with large abdominal wall 
defects revealed a 31.5 % re-fi stulization rate after the initial 
procedure performed to repair the digestive tract fi stula [ 66 ]. 
The investigators used a staged approach to abdominal wall 
reconstruction employing the use of fl ap procedures, but 
unfortunately did not report the results of the reconstruction 
in their manuscript. It is certainly reasonable to assume that 
the cases where re-fi stulization occurred would have likely 
failed any abdominal wall reconstructive attempt had the 
procedures been performed concomitantly. 

 A retrospective study of 32 patients that had either intes-
tinal stomas or enterocutaneous fi stulae in the presence of 
large abdominal wall defects who subsequently underwent 
single-stage closure of the gastrointestinal tract and their 
abdominal wall defect using a component separation tech-
nique reported a 28 % rate of wound complications, 21 % 
recurrence of hernia, and 26 % recurrence of fi stulae with a 
median follow-up of 20 months [ 69 ]. The authors concluded 
that the rates of hernia recurrence and re-fi stulization were 
acceptable, although the defi nition of acceptable is certainly 
open for debate. Because of the diffi culty associated with the 
care of these patients, the United Kingdom has established 
specialized intestinal failure units to assist in, and potentially 
improve the care of these diffi cult cases [ 70 ]. The standard 
management in one of these units has been to perform repair 
of the fi stula with concomitant abdominal wall closure/
reconstruction after initial optimization of the patient’s over-
all condition—focusing mainly on nutritional support and 
control of sepsis. Sixty-one patients underwent 63 operations 

  Fig. 8.34    A unilateral traditional “Ramirez” component separation. 
Unilateral fascial release may be all that is needed in some cases to get 
approximation of the rectus fascia at the midline       
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to close digestive tract fi stulae associated with open abdomi-
nal wounds. They used primary suture repair, with and with-
out component separation, or suture repair in combination 
with absorbable or nonabsorbable prosthetic mesh to recon-
struct the abdominal wall in these individuals. The observed 
postoperative mortality rate was 4.8 %, with respiratory or 
surgical site infections occurring in 82.5 %. Re-fi stulization 
occurred in 11.1 % of the group but was more common when 
prosthetic mesh was used (24.1 %). Porcine collagen mesh 
was associated with a particularly high rate of re-fi stulization 
at 41.7 %. These authors discourage the concomitant repair 
of fi stulas with abdominal wall reconstruction and suggest 
avoiding the use of prosthetic mesh [ 70 ]. 

 Jernigan and colleagues [ 64 ] reviewed their experience 
with a 3-stage approach to complex abdominal wall defects 
in 274 patients over 8 years. They did not specifi cally address 
individuals with fi stulae, but all patients were critically ill 
and were managed with open abdomens. Their management 
scheme was as follows: stage 1, absorbable mesh insertion 
for temporary closure (with mesh pleating and delayed clo-
sure if edema resolved within 3–5 days); stage 2, mesh 
removal after 2–3 weeks and formation of a planned ventral 
hernia through placement of a split-thickness skin graft over 
granulation tissue or a full-thickness skin closure over vis-
cera; and stage 3, defi nitive abdominal wall reconstruction 
after 6–12 months using the modifi ed component separation 
technique. Of note, 39 % of the patients died during stage 1 
secondary to shock. Of the 166 patients who lived and had 
absorbable mesh placed, 22 % underwent delayed fascial 
closure. In the stage 2 group, there were nine deaths from 
multisystem organ failure, with 96 % of the remaining 120 
patients having a skin graft placed over the viscera. A total of 
14 fi stulae occurred (8 % of survivors). To date, 73 of the 120 
have undergone defi nitive abdominal wall reconstruction 
with no deaths and a 5 % rate of recurrent hernia at a mean 
follow-up of 24 months. This large, retrospective study dem-
onstrates nicely how a well thought-out and staged recon-
structive plan can result in low mortality with good long-term 
results. Application of these results to the patient with an 
EAF must be done cautiously, however, as these patients 
were not analyzed separately as a specifi c group.  

   Abdominal Wall Reconstruction (AWR) 
  Key Concept :  Reconstruction of the abdominal wall may be 
the most diffi cult aspect of the case ,  fraught with high com-
plication rates .  Expertise is crucial to successful results and 
may require a multidisciplinary approach along with use of 
mesh ,  fl ap ,  or tissue transfer techniques . 

 Reconstruction of the abdominal wall can be a complex 
and high-risk procedure. When performing defi nitive surgery 
for EAF, one immediate goal is to obtain closure of the abdo-
men over the visceral repair (Fig.  8.35 ). Exposure of bowel to 
the environment is one factor that likely led to  formation of an 

EAF to begin with and must be avoided at this stage at all 
costs. The approach to closure of the abdominal wall will be 
dictated in part by the decision to stage the repair or not. 
There is no ideal technique or simple approach to AWR. 
Component separation techniques (CST) and fl ap reconstruc-
tions tend to be technically demanding and can be associated 
with an increased incidence of wound problems depending on 
the approach used; however, they can provide a functional 
abdominal wall reconstruction. Simple mesh underlay closure 
of fascial defects will result in an acceptable hernia repair, but 
often leaves the patient with a large area of laxity on the ante-
rior abdominal wall. The lack of a functional anterior abdomi-
nal wall may limit their physical activity in the future, and the 
fi nished appearance may be cosmetically inferior. It is impor-
tant to consider a patient’s functional status and expectations 
when determining which approach to use for abdominal wall 
reconstruction and  hernia repair (Figs.  8.36  and  8.37 ).

    The CST originally popularized by Ramirez in 1990 [ 68 ] 
involves separating the rectus muscle from the posterior rec-
tus sheath and the external oblique muscle from the internal 
oblique, thereby resulting in medial advancement of approxi-
mately 5 cm at the epigastrium, 10 cm at the waistline, and 
3 cm in the suprapubic region unilaterally (Fig.  8.38 ). This can 
be coupled with mesh reinforcement and restores a dynamic 
and functional abdominal wall. There are several reports in the 
literature on the success of CST in the management of large 
ventral hernias, revealing rates of hernia recurrence from 6 to 
52 % [ 68 ,  71 – 83 ]. It may seem intuitive, but it is worth stating 
that larger hernia defects are more likely to recur and they are 
more likely to require mesh-bridging techniques whether or not 
CST is used. Ideally, CST is used to facilitate full re-approxi-
mation of the rectus complex in the midline with some sort of 
mesh buttress. Some defects are so large that bridging will still 
be required even after performance of component separation. 
One can expect higher recurrence rates in these scenarios.

   A randomized comparison of CST to prosthetic mesh clo-
sure with an expanded PTFE patch in 39 patients [ 78 ] showed 
that wound complications were more frequent in the pros-
thetic group and 38 % of the patients closed with mesh 
required its removal later because of infectious complica-
tions. Recurrent hernia was noted in 52 % of those undergo-
ing CST and in 36 % of those with prosthetic repair. While it 
is diffi cult to draw defi nitive conclusions from this small 
study, the two methods were statistically equivalent in this 
group. Several minor modifi cations of the CST technique 
have been reported in the literature with varying success rates 
[ 74 ,  75 ,  81 ,  84 ]. All of these reports involved either single 
cases or very small groups of patients. More recently there 
has been a surge of interest in the use of the posterior CST, 
[ 81 ] likely related to the ability to exploit the retro-rectus    
space for placement of mesh reinforcement. Many of those 
who were major proponents of the classic anterior CST have 
shifted to the posterior approach. 
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 Utilization of CST may assist in AWR by increasing 
abdominal domain. Comparisons of preoperative and post-
operative CT scans of the abdomen and pelvis after CST 
repair of large abdominal wall hernias with associated loss of 
domain have shown signifi cant increases in the intra- 
abdominal volume without any signifi cant change in dia-
phragmatic height [ 85 ]. It may be possible to restore lost 
domain without the unfavorable result of pulmonary com-
promise secondary to a loss of thoracic volume. 

 One of the major criticisms of the anterior CST approach 
is the large bilateral skin fl aps that result from the dissection 
necessary for exposure during the procedure. Flap compli-
cations comprise the majority of wound occurrences noted 
with this procedure. Several approaches have been devised 
to avoid the seroma and potential infections that can be com-
mon. The use of fi brin sealant has been shown to reduce 
seroma and wound infection rates in patients undergoing 
traditional anterior CST [ 82 ]. Placing numerous “quilting” 
 mattress sutures has been described to eliminate dead space 
with the potential decrease in seroma formation but has 
not been studied prospectively. Rosen    et al. [ 83 ] described 

the use of a laparoscopic component separation technique 
in seven patients that altogether eliminates the large fl aps 
created using the open technique. The technique is similar 
to that used in TEPP laparoscopic inguinal hernia repair. 
Release of Scarpa’s fascia should also be performed with this 
approach, although care must be taken not to divide the linea 
semilunaris itself. After performance of the CST portion of 
the case laparoscopically, the midline may be reconstructed 
using either a laparoscopic or open approach—a requirement 
in all EAF patients treated with a single-stage procedure. 
Short- term follow-up of patients treated with this technique 
has shown acceptable outcomes. Laparoscopic CST has been 
shown to be inferior with regard to mobility in a porcine 
model, as it yielded only 86 % of the medial mobilization 
of the rectus that was achieved with the open technique [ 86 ]. 
In cadaveric testing the two have been shown to be equiva-
lent [ 87 ]. Another minimally invasive method of achieving a 
lateral release has been described by creating small tunnels 
from the midline incision instead of large fl aps [ 88 ]. While 
this technique is approached through a large midline inci-
sion, it avoids the creation of large fl aps with their attendant 
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  Fig. 8.35    Algorithm illustrating a strategy for abdominal wall reconstruction in EAF patients.  EAF  enteroatmospheric fi stula,  AW  abdominal wall, 
 AWR  abdominal wall reconstruction,  CST  component separation technique,  NPWT  negative-pressure wound therapy       
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wound morbidity, potentially making it ideal in the case of 
single-stage repair of EAF. Laparoscopic and other mini-
mally invasive approaches to component separation are rela-
tively new, and to date, no randomized comparisons of these 
techniques with traditional techniques have been undertaken.  

   Biologic or Synthetic Mesh 
  Key Concept :  Choice of mesh involves factors ranging from 
the risk of infection ,  strength and durability to incorporation , 
 to personal preference .  Regardless of choice ,  primary myo-
fascial apposition along with the mesh vs .  using a mesh  
“ bridge ”  results in decreased hernia formation . 

 AWR performed at the time of EAF repair will occur in a 
contaminated or potentially grossly infected environment. 
This precludes the placement of a permanent prosthetic or 

alloplastic mesh as a bridge or reinforcement secondary to 
risk of infection requiring prosthetic removal. The advent of 
biologic prosthetic meshes has provided one more tool for 
the care of these complex patients. While these materials can 
still get infected in 0–40 % of cases [ 29 ,  30 ,  89 – 106 ], they 
appear to be more suitable for placement in contaminated 
operative fi elds than do permanent synthetic prosthetics. 

 There are currently numerous biologic mesh products 
available on the market, the discussion of which is beyond the 
scope of this chapter. The majority of products are collagen- 
based, and this collagen can be either cross-linked or non-
cross-linked. They are all somewhat different in the way they 
are processed, and all products claim to support normal host 
fi broblast and vascular ingrowth. Each manufacturer claims 
that their product is either integrated into or replaced by 
host tissue. There is a paucity of high-quality data to sup-
port any of these claims, but what appears certain is that 
these materials can be used safely in complicated scenarios 
to assist in the achievement of abdominal wall closure and 
visceral coverage when permanent synthetic options cannot 
be used. Cross-linked biologic prosthetics tend to be stronger 
and have higher bursting strengths, while non-cross- linked 
biologic prosthetics    allow for more host cellular ingrowth 
and “resorb” faster in vivo. It is the author’s experience that 
cross-linked prosthetics become encapsulated as opposed to 
incorporated into host tissues. This may or may not be desir-
able to the operating surgeon. It is important to note that a 
completely cross-linked prosthetic will not  incorporate into 
host tissues at all, while partially cross-linked prosthetics 
will incorporate to some degree. 

 The majority of data available for biologic mesh use 
in AWR involves three products: AlloDerm ®  (LifeCell 
Corporation, Branchburg, NJ) [ 29 ,  30 ,  96 – 106 ], Surgisis ®  
(Cook Biotech, West Lafayette, IN) [ 93 – 95 ], and Permacol™ 
(Covidien Surgical, Mansfi eld, MA) [ 89 – 92 ]. AlloDerm 
studies included between 10 and 144 patients revealing her-
nia recurrence rates between 0 and 100 % with variable fol-
low- up. There is unfortunately a fair amount of heterogeneity 
in the approach to reconstruction within each study, making it 
diffi cult to draw defi nitive conclusion from the data. Reports 
of Permacol™ use include between 1 and 28 patients with 
hernia recurrence rates of 0–15 % with variable length of 
follow-up [ 89 – 92 ]. Several studies on the use of Surgisis ®  
to repair both ventral and inguinal hernia defects in con-
taminated environments have been published [ 93 – 95 ]. These 
studies have included between 20 and 53 patients with mean 
follow-up periods of 14–19 months and showed hernia recur-
rence rates of 0–30 %. All ventral repairs completed in these 
studies were performed using a fascial-bridging technique. 
One study of the use of a non-cross-linked porcine dermal 
scaffold in the abdominal wall reconstruction of 16 patients 
reported a 7 % hernia recurrence rate after 16.5 months of 
follow   -up [ 105 ]. Importantly, the majority of these patients 

  Figs. 8.36 and 8.37    These images show a young patient after a func-
tional abdominal wall reconstruction. Note the obvious positioning of 
the rectus back in the midline as well as his ability to perform a sit-up       
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underwent CST, and they achieved complete apposition and 
closure of the rectus muscles in 88 %. The porcine matrix 
was used as a reinforcing underlay in the majority of these 
patients but was used as a bridge graft in those where rectus 
apposition could not be achieved. The only recurrence was 
noted in a patient who was “bridged” (Fig.  8.39 ).

   There is some controversy as to whether or not bridg-
ing a fascial defect with a biologic prosthetic is an ade-
quate hernia repair. A retrospective review of 11 patients 
that had large complex hernias bridged with human acel-
lular dermal matrix found an 80 % hernia recurrence rate 
at a mean follow-up of 24 months and a cost of $5,100 per 
patient [ 29 ]. The manuscript title asserts that bridging 
with a biologic may simply result in an expensive hernia 
sac. Another study showed    that a biologic mesh-reinforced 
primary repair (involving CST in most) had only a 20 % 
recurrence, while 80 % of patients who were bridged with 
the same biologic mesh-reinforced primary repair had 
hernia recurrence [ 96 ]. The obvious confounder in this 
study is that patients who were bridged had larger defects 
that were more likely to recur in any case. Comparison of 
biologic reinforcement of CST with historical controls 

who were not reinforced shows a decreased recurrence 
rate in hernias that did not require bridging [ 97 ]. There 
have been other reports that surgical site infection is more 
common with larger biologic implants [ 103 ] and that 

a b

c d

e f

  Fig. 8.38    These drawings depict the anatomy of the rectus and oblique 
muscles on one side of the anterior abdominal wall. The traditional 
“Ramirez” anterior component separation is shown. Release of the 
external oblique is performed and the space between the external and 

internal obliques is developed out to the fl ank. The posterior rectus fas-
cia is also released.  Arrows  indicate the direction of dissection, ( a – f ) 
indicate the order of dissection,  1 – 4  indicate the layers of the abdominal 
wall and muscles       

  Fig. 8.39    A bridge repair with a biologic mesh       
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 hernia recurrence in those treated with biologic implants 
is more common in women, increased body mass index, 
prior failed repair [ 104 ], and with use of the ultra-thick 
form of human acellular dermal matrix as opposed to the 
thick variety [ 100 ]. 

 Another controversy that exists regarding the use of bio-
logics in abdominal wall reconstruction is the issue of what 
defi nes a recurrent hernia vs. simple abdominal wall lax-
ity. Unfortunately, the difference between these two, if one 
exists, is often not addressed in manuscripts that discuss her-
nia recurrence rates. In one study that does address this issue 
[ 101 ], the authors comment that bridging was performed in 9 
of the 27 patients in their study group who underwent repair 
of large abdominal hernias using AlloDerm as an underlay in 
combination with CST. Two of the 9 patients also had a poly-
propylene mesh onlay constructed over the biologic. Laxity 
was seen at 1-year follow-up in 7 of the 9 that did not have a 
polypropylene mesh onlay performed. Others report laxity or 
hernia recurrence in 100 % of those bridged with AlloDerm ®  
at 1 year follow-up [ 30 ]. AlloDerm ®  in particular has been 
associated with abdominal wall laxity with long-term follow-
 up, and this is believed to be related to the elastin content in 
the graft. The manufacturer suggests pre-stretching the graft 
and placing it under some tension to minimize this compli-
cation. LifeCell Corporation also now markets Strattice™, a 
non-cross-linked porcine dermal product, specifi cally for the 
purpose of AWR given its lack of elastin content. 

 In the situation of a staged abdominal wall reconstruction 
in a patient that has previously undergone EAF repair with 
simple visceral coverage, a synthetic prosthetic mesh may be 
appropriate to use (for a clean wound class I). The issue of 
bridging vs. complete myofascial re-approximation is perti-
nent in the select patient population with complex abdominal 
wall defects. While the idea of tension-free hernia repair has 
made its way from use in the inguinal region to use in ventral 
hernia repair; it may be that this concept is fundamentally 
fl awed. It is obvious that bringing a patient’s fascia together 
in the midline under extreme tension increases the risk of 
failure; however, a certain amount of tension on a repair is 
desired. When surgeons place a piece of prosthetic mesh as 
an underlay to bridge a fascial defect, a degree of tension is 
intentionally placed upon the underlay mesh to fascia inter-
face. A prosthetic placed with no tension at all results in a 
palpable bulge or soft spot at the location of the fascial defect. 
This is undesirable to patients both physically and cosmeti-
cally. Either    the mesh should likely be placed under some ten-
sion to fl atten abdominal contour or a component separation 
should be performed to achieve complete myofascial approx-
imation and a functional abdominal wall reconstruction. This 
issue is controversial and is not strongly supported by data; 
however, a 2005 review of 188 patients with large abdominal 
hernias showed a recurrence rate of 31 % in patients treated 
with a fascial-bridging synthetic prosthetic vs. 9 % in those 
that had complete restoration of myofascial continuity of 

the abdominal wall [ 106 ]. It is the author’s recommendation 
that primary fascial closure be performed whenever possible 
while using a prosthetic underlay to reduce hernia recurrence. 
This applies to both synthetics and biologics but is certainly 
more important when using a biologic with the intention of 
performing a durable hernia repair.    

    Summary Pearls 

 EAF patients will present a multitude of challenges to the 
surgeon. In a typical case, the surgeon will be confronted 
with a complex fi stula, a hostile peritoneal cavity, a complex 
and large abdominal wound, the possible presence of or need 
for a stoma, a diffi cult abdominal contour, and the presence 
of old contaminated prosthetic mesh—all potentially in an 
initially septic patient. Each of these elements must be fac-
tored into the operative plan to optimize the chance for suc-
cess. Something as simple as gaining entrance to the 
peritoneal cavity must be given thoughtful consideration. 
Fortunately, many of these patients are quite remote from the 
index procedure and have developed adjacent incisional her-
nias that may facilitate ease of entry into the abdomen. 
Preoperative CT scan may show this and physical examina-
tion will be confi rmatory. The presence of adjacent hernia 
sac provides a site of entrance that will be free of adhesions. 
Take advantage of this if it is present. If not, one may be 
forced to enter in the midline where dense adhesions between 
the bowel and anterior abdominal wall will create diffi culty 
and potentially enterotomies. Lateral entry into the abdomen 
should be avoided as it may limit the options for CST during 
the reconstructive portion of the procedure. 

 Performing a complete adhesiolysis during laparotomy is 
tempting and can certainly be achieved in some circum-
stances. Yet, if there are no signs of bowel obstruction either 
clinically or radiographically, it is likely best to limit adhe-
siolysis to areas of necessity. The risk of enterotomy is high, 
and the likelihood of re-fi stulization increases with every 
enterotomy created. Fistulas should be resected and the 
remaining bowel re-anastomosed. The temptation to free an 
area of fi stulized bowel followed by primary closure should 
be reserved for situations where it is the only possibility. 
These repairs tend to break down and are discouraged. 

 The patient with an ostomy presents an additional chal-
lenge. The surgeon must fi rst consider if the stoma should be 
closed or left in place. The length of remaining bowel, conti-
nence status, presence of a parastomal hernia, and potential 
for the need to perform a high-risk distal anastomosis must all 
be considered. If the need for a stoma remains, it is easiest to 
leave the existing stoma in place. If AWR is performed at the 
time of EAF closure, it is likely that the abdominal wall con-
tour will change to some degree. A stoma site that was prime 
preoperatively may be completely unsuitable after AWR. 
This is especially important with high-output stomas and 
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 ileostomies. If this situation is encountered, the best course of 
action is to re-site the stoma. You won’t have the luxury of 
selecting an appropriate site preoperatively, so familiarity 
with the concepts of selecting an optimal stoma site is criti-
cal. The stoma can be delivered through a keyhole in any 
mesh used as reinforcement, and should be located through 
the rectus muscle. Parastomal hernias can be repaired using 
the Sugarbaker technique or can also be addressed via reloca-
tion of the stoma and primary closure with mesh reinforce-
ment. High-risk or distal colorectal/coloanal anastomoses 
should be covered with a proximal stoma. You have one good 
shot at helping these patients, and clinical sequelae of a leak-
ing anastomosis will destroy any chance of success. If any 
previous mesh is encountered during the procedure, remove it 
completely (Fig.  8.40 ). The old adage that “incorporated 
mesh” is fi ne to leave behind is a terrible pitfall. While con-
troversial, it is this author’s opinion that leaving old and 
potentially infected mesh behind is a recipe for failure.

   Finally, often in the profession of surgery, true wisdom 
involves knowing when to say when. There are some EAF 
patients that, despite our best efforts and intentions, simply 
cannot be helped with surgery. Unfortunately there is no sur-
gical “crystal ball” that will allow us to reliably make this 
assessment. Though it may sound obvious, these procedures 
are extremely stressful on the patient, and those in poor med-
ical condition with severe cardiopulmonary disease may not 
tolerate this stress. Some patients will learn to live harmoni-
ously with an EAF over time. In some, the fi stula simply 
becomes a poorly sited stoma that can be effectively con-
trolled with an appliance and wound care products. An 
elderly patient with signifi cant comorbidities and a well- 
controlled EAF may be best left alone. Give this consider-
able thought and ensure adequate counseling of the patient 
prior to making the commitment to surgical repair.     
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    Introduction 

  Key Concept :  Intestinal stoma creation ,  though often seen as 
the minor component of a major abdominal operation ,  will 
have a signifi cant and lasting impact on the patient . 

 Intestinal stomas are the surgical exteriorization of either 
small or large bowel to the anterior abdominal wall. The ulti-
mate purpose when creating a diverting stoma is to prevent 
the fecal stream from reaching a distal segment of the distal 
small bowel or large intestine for the purpose of either treating 

or preventing a leak. Permanent stomas are required when the 
altered anatomy prohibits reestablishment of gastrointestinal 
continuity, the risks of undergoing another surgery are too 
prohibitive due to patient comorbidities, or the functional 
results of a reanastomosis would adversely impact quality of 
life. Regardless of the type of ostomy, living with a stoma can 
exact a tremendous psychological burden on patients and 
requires adjustments to routine activities of daily living. 
However, quality of life studies in individuals with stomas 
support the idea that ostomy function is directly correlated 
with patient satisfaction [ 1 ]. As a result, we must make a con-
certed effort to individualize treatment plans with the goal 
being to create a functioning and an appropriate stoma. 

 Successful ostomy creation requires signifi cant planning 
and discussion. The process starts with understanding the 
patient’s lifestyle, occupation, clothing preferences, bowel 
function, and any disabilities. The patient’s abdomen must 
be carefully examined for skin folds and preexisting scars. 
This preoperative information will help create a healthy 
stoma in the correct site and using the correct segment of 
bowel. Unfortunately, even the best-planned stoma can still 
be diffi cult to construct. While most surgeons can readily 
make a “serviceable” stoma in an ideal patient, you need to 
have some tricks in your “bag” to help out with the tough 
cases, as well as making the good ones great. Our goal of this 
chapter is to review general techniques of stoma creation and 
to identify what factors exist that complicate stoma creation. 
In addition, we will discuss possible solutions and tips to 
overcome these challenges.  

    Preoperative Assessment 

  Key Concept: First, fi gure out if a stoma is required. If it is, 
enlist the help of an enterostomal therapist, when possible, 
and together as a team, ensure marking is in the ideal loca-
tion for each individual person . 

 The easiest way to avoid a stoma complication is to avoid 
stoma formation altogether. While this may sound fl ippant, it 
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 Key Points 

•     Constructing a high-quality stoma will directly cor-
relate to decreasing complications and improving 
your patient’s quality of life.  

•   Proper stoma marking up front is the likely the sin-
gle best thing you can do to help minimize 
complications.  

•   A stoma site above the umbilicus is often the “best” 
location in diffi cult situations to ensure adequate 
viability and length.  

•   Prior to constructing a stoma, always fi rst ask your-
self if one is needed at all.    
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merits some thought. When planning for a temporary or per-
manent stoma, one should ask, “Will this stoma provide the 
best possible functional result for my patient in this situa-
tion?” In the case of the temporary stoma, “Am I creating the 
stoma that will lead to the simplest, safest future reversal?” 
In some cases, the slightly higher risk of a primary anasto-
mosis may be preferable to a stoma that severely impacts a 
patient’s lifestyle. While the discussion of whether or not an 
ostomy is always necessary in the emergent situation with 
unprepped bowel is beyond the scope of this chapter, it 
should be remembered and carefully considered before cre-
ating any stoma. 

 If the creation of an ostomy is unavoidable, careful preop-
erative preparation is essential. The importance of a thorough 
history and physical exam, even in the emergent setting, can-
not be overemphasized. If performed properly, creation of a 
stoma in the emergent setting is not associated with increased 
postoperative morbidity [ 2 ]. Preoperative preparation begins 
with informed consent, especially in the emergency situation 
where a patient is likely to be completely unaware that he or 
she may need an ostomy. Ideally, each conversation will also 
include a careful social history that assesses disabilities, cloth-
ing styles, occupation, and living circumstances. For example, 
an ostomy in an elderly patient with visual impairment and 
arthritis might take away his or her ability to live indepen-
dently. A stoma that sits under a patient’s belt line will not only 
be uncomfortable and affect clothing choices but may be 
injured by contact with the belt [ 2 ]. It is also essential to evalu-
ate the patient’s bowel habits. A rectal resection and low pel-
vic anastomosis may render a marginally continent patient 
totally incontinent. In these situations, stoma formation could 
avoid an unpleasant and embarrassing operative result. 

 In an ideal situation, preoperative stoma preparation and 
site marking should be a collaborative effort among the sur-
geon, patient, and enterostomal (ET) therapist or nurse [ 2 ]. A 
study by Bass et al. showed that preoperative marking by an 
ET therapist reduced overall and early complications when 
compared to patients that were not marked preoperatively 
[ 3 ]. However, it is imperative that every surgeon is adept at 
selecting and marking the stoma site in the case that an ET 
therapist is not available. If possible, the site should be 
examined with the patient lying, sitting, and standing to con-
fi rm optimum placement. The site should be centered on an 
at least 2 in. fl at area of healthy skin away from scars, skin 
creases, and bony prominences. The belt line and the apex of 
the convex curvature of the infraumbilical fold should be 
avoided. In the obese patient, it may be advantageous for 
both the surgeon and the patient to site the stoma in the 
supraumbilical area. Finally, it is essential that the stoma is 
visible to the patient. An obstructed view will inevitably lead 
to stoma neglect. Individuals with disabilities, such as spinal 
cord injury, should be marked in the position they spend 
most time to facilitate appliance fi tting and care. 

 Marking should begin with identifi cation of the “ostomy 
triangle” bounded by the anterior superior iliac spine, the 
pubic tubercle, and the umbilicus (Fig.  9.1 ). The stoma is 
placed at the center of this triangle, through the rectus mus-
cle. Traditionally, an ileostomy is placed on the right and a 
colostomy on the left. However, if “conventional” placement 
will lead to stoma tension, the surgeon may need to choose 
an alternate site.

       Prevention of Parastomal Hernias 

  Key Concept: Although parastomal hernias are a relatively 
common complication, several technical maneuvers includ-
ing mesh use, tunneling, and proper sizing of the trephine 
can help minimize this complication from developing . 

 In addition to stoma location, stomal trephine size is also 
important and, if done improperly, can lead to complications. 
Too small of an opening can cause stoma ischemia, while too 
large an opening can lead to parastomal hernia. The inci-
dence of symptomatic parastomal hernia is as high as 39 % 
for colostomies and 6 % for loop ileostomies [ 5 ]. When iden-
tifi ed by computed tomography, the incidence of parastomal 
hernia with a colostomy may be as high as 78 % [ 6 ]. Up to 
one-third of these patients eventually require surgical repair 
due to pain, incarceration, obstruction, and poor appliance 
fi tting [ 6 ]. 

  Fig. 9.1    The ostomy triangle (With permission from Cataldo and 
MacKeigan [ 4 ]. Copyright © 2004 by Marcel Dekker Inc. All rights reserved)       
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 One technique for hernia prevention is to mature the stoma 
through the extraperitoneal route. This has been done during 
end sigmoid colostomy creation after laparoscopic abdomi-
noperineal resection with promising results [ 7 ]. The stomas 
that were created through the transperitoneal route developed 
more parastomal hernias within a shorter period of time when 
compared to the extraperitoneal route. A large meta-analysis 
of 1,071 patients also showed that extraperitoneal colostomy 
is associated with a lower rate of postoperative parastomal 
hernia as compared to intraperitoneal colostomy [ 8 ]. Again, 
this is only applicable to patients undergoing permanent 
colostomy. For this technique, an incision is made in the pari-
etal peritoneum immediately lateral to the transected end of 
the descending colon. A tunnel is then made that extends 
through the retroperitoneal tissues into the deep surface of the 
anterior abdominal wall. This tunnel is then connected to the 
stoma site on the anterior abdominal wall. Finally, the bowel 
is passed through the tunnel [ 9 ]. 

 When hernias do occur, mesh is often required to close or 
repair the defect. In an attempt to reduce the rate of hernias, 
surgeons began placing mesh prophylactically. Several small 
studies have shown promising results with prophylactic 
mesh placement [ 6 ]. Two randomized trials using a light-
weight polypropylene mesh found signifi cantly more para-
stomal hernias in the no mesh group (53.7 %) when compared 
with the mesh group (14.8 %;  P  < 0.001) [ 6 ]. Additionally, 
the patients in the mesh group that did develop a hernia did 
not require surgical intervention as often. Mesh-related com-
plications were rare. Most studies have looked at prosthetic 
mesh but biologic mesh has also been utilized prophylacti-
cally with similar results. However, the cost may be prohibi-
tive [ 10 ]. The PREVENT trial, a multicenter randomized 
controlled study, is currently underway to determine if a ret-
romuscular, preperitoneal monofi lament polypropylene 
mesh at the stoma site can prevent parastomal hernias in 
patients receiving a permanent end colostomy without unac-
ceptable complications [ 6 ]. 

 The PREVENT trial uses a standardized technique for 
mesh placement [ 6 ]. First, the bowel intended for colostomy 
is stapled closed to minimize contamination. The trephine is 
created by excision of the skin oval at the preoperatively 
marked ostomy site without excising any subcutaneous tis-
sue. After exposing the anterior rectus sheath, a cross-shaped 
incision is made in the fascia. The rectus abdominis muscle 
is split in the direction of the fi bers. A retromuscular space is 
created and dissected to the lateral stomal border via the 
midline laparotomy. The posterior fascia/peritoneum is left 
undisturbed. Then a 10 × 10 cm piece of mesh, with a cross- 
shaped incision in the center to allow for passage of the 
colonic loop, is placed above the posterior rectus sheath. The 
lateral corners of the mesh are fi xed with two absorbable 
monofi lament sutures. The posterior fascia is opened over 
the trephine in the mesh, and the bowel gradually passed 

through. The running suture that closes the midline incision 
includes the medial border of the mesh and the peritoneum, 
thus preventing contact between the mesh and the viscera. 
Finally, the stoma is matured. 

 There are some opponents of prophylactic mesh place-
ment, however, who say that it is too time-consuming and 
diffi cult to perform laparoscopically. One such group has 
proposed a stapled mesh stoma reinforcement technique, or 
SMART, to prevent parastomal hernias [ 11 ]. After excision 
of the skin and soft tissue cylinder, opening of the anterior 
rectus sheath, and splitting of the muscle, the posterior 
sheath/peritoneum is pierced with the tips of forceps used to 
grasp the anvil shaft of a circular stapling gun (28 mm) that 
was placed within the abdominal cavity. The anvil shaft is 
withdrawn through the posterior rectus sheath and exterior-
ized. The fully extended trocar of the gun, preloaded with a 
circular confi gured mesh 5 cm in diameter, is mated with the 
exteriorized anvil shaft. The gun is closed, fi red, and 
removed, encompassing a disc of mesh, posterior rectus 
sheath, and peritoneum, leaving a precise reinforced stapled 
trephine. The outer mesh circumference is sutured to the 
anterior rectus sheath so it lines the trephine. The stoma is 
then fashioned in the usual way. If a prophylactic mesh is 
required, my preference is to use a square piece of mesh 
large enough to surround the stoma with a 2–3 cm ring of 
mesh in contact with the fascia. A cruciate incision is placed 
in the mesh. The mesh is placed deep to the anterior rectus 
sheath but superfi cial to the rectus muscle. The mesh is 
tacked to the anterior rectus fascia at the four corners. It is 
not sutured directly to the stoma. At this time there is con-
fl icting evidence as to the benefi t of prophylactic mesh in the 
prevention of parastomal hernias, and I do not use it 
universally.  

    End Ostomy Creation 

  Key Concept: Whether creating an end colostomy or ileostomy, 
the technique and principles are similar. The main difference 
will be how much the fi nal stoma protrudes from the skin . 

 There are certain key aspects to creating an ideal end 
stoma. Among the principles:
    1.    Create a circular skin incision approximately 2.5 cm in 

diameter at the previously marked site and excise the 
skin.   

   2.    Part the subcutaneous tissue with small retractors until 
the anterior rectus sheath is exposed. Do not excise this 
tissue.   

   3.    Make a vertical incision in the anterior rectus sheath 
approximately 3 cm in length. At the midpoint of the 
incision, make a perpendicular 1 cm incision laterally. 
This will keep the stoma opening away from the midline 
incision.   

9 Technical Tips for Diffi cult Stomas
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   4.    Split the rectus abdominis muscle in the direction of its 
fi bers.   

   5.    Create a vertical incision in the posterior rectus sheath.   
   6.    Deliver the previously divided bowel through the 

abdominal wall without twisting it. “Pushing” from 
within the abdominal cavity is preferred to “pulling” 
when exteriorizing the bowel.   

   7.    Again confi rm that the bowel is viable and not twisted.   
   8.    For a colostomy, the colon should extend 2 cm above the 

skin surface. For an ileostomy, 5 cm of bowel should be 
pulled through. The matured colostomy should protrude 
0.5–1 cm above the skin. The matured ileostomy should 
protrude 2–2.5 cm.   

   9.    Excise the staple line at end of the bowel cleanly with a #10 
scalpel blade. Ileostomies must be everted. Eversion of a 
colostomy is optional and should ideally be dictated by the 
stomal therapist who will be working with the patient long 
term. The abdominal incision should be closed before this 
step. However, if there is concern that the stoma is under 
too much tension or has questionable viability, the abdo-
men can be closed after maturation of the stoma.   

   10.    Perform the enterocutaneous anastomosis with inter-
rupted absorbable sutures that take full-thickness bites 
of the end of the colon and the subcuticular layer of 
the skin.
    (a)    Colostomies may be matured fl ush or can be everted 

similar to ileostomies. For fl ush creation, full- 
thickness bites of the terminal end of the bowel are 
followed by corresponding dermal bites on the 
stoma trephine. Sutures through the skin may lead 
to “mucosal islands,” or small growths of mucosa, 
in the skin surrounding the stoma and therefore 
should be avoided.   

   (b)    Ileostomy eversion is created by placing “triplicate” 
sutures. First, the suture is placed through the der-
mis, followed by a seromuscular bite 4–5 cm from 
the proximal to the end of the ileum. The fi nal bite is 
passed full thickness through the cut end of the 
bowel. Three everting sutures, away from the mes-
entery, will often even the stoma effectively. Gaps 
can be closed with standard sutures between the 
triplicate sutures.          

    Loop Ileostomy Creation 

  Key Concept: While loop ileostomies are ideal for a tempo-
rary diversion, some will become permanent; therefore, it is 
imperative that you construct as best of a stoma as possible . 

 When simple fecal diversion is required, a loop ileostomy 
will allow for easier reversal. However, it is important to 
remember that a signifi cant number of diverting stomas 
become permanent. Therefore, creating a stoma that functions 

well and is easily reversible can be, and often is, the difference 
between reversal and life with a permanent ostomy. The pur-
pose of a diverting stoma is to prevent fecal material from 
reaching a distal portion of the bowel, either because of fear of 
anastomotic leak or to treat a leak or injury. Diverting stomas 
do not decrease the incidence of anastomotic leak, per se, but 
instead decrease the related morbidity [ 12 ,  13 ]. When treating 
pelvic infection from a colonic source or when planning diver-
sion of a low pelvic anastomosis, the two options are trans-
verse loop colostomy and loop ileostomy. While it is important 
to be aware of both techniques, the loop ileostomy is clearly 
the superior procedure [ 14 ]:
    1.    Identify an appropriate loop terminal ileum that will 

protrude easily at the stoma site. A segment at least 
20 cm from the ileocecal junction will facilitate subse-
quent stoma reversal. Any closer to the cecum may make 
a stapled anastomosis at the time of reversal more diffi -
cult. It is also important to confi rm and mark the distal 
bowel with a suture to ensure proper orientation.   

   2.    Make a circular skin incision that is slightly larger than 
that required for an end stoma at the previously marked 
site and excise the skin.   

   3.    Part the subcutaneous tissue with small retractors until the 
anterior rectus sheath is exposed. Do not excise this tissue.   

   4.    Make a vertical incision in the anterior rectus sheath 
approximately 2 cm in length. At the midpoint of the inci-
sion, make a perpendicular 1 cm incision laterally. This will 
keep the stoma opening away from the midline incision.   

   5.    Split the rectus abdominis muscle in the direction of its 
fi bers.   

   6.    Make a vertical incision in the posterior rectus sheath.   
   7.    Deliver the bowel through the abdominal wall. This can 

be facilitated by placing a small Penrose drain through a 
defect created in the mesentery adjacent to the bowel 
wall. The Penrose can then be used as a handle to help 
deliver the bowel. If desired, the catheter can later be 
exchanged for the stoma bridge. Be careful in friable 
bowel, as a drain (or some prefer to use an umbilical 
tape) can inadvertently “saw” through the bowel with 
excessive tension.   

   8.    Again, the Alexis Wound Protector will facilitate pas-
sage of the bowel through the subcutaneous tissue, espe-
cially in obese individuals.   

   9.    Confi rm that the bowel is viable and not twisted by 
using the previously placed suture in the distal segment 
(Fig.  9.2 ).

       10.    Transect 80 % of the circumference of the antimesenteric 
portion of the bowel wall just above where the distal end 
meets the skin between two Allis clamps (Fig.  9.3 ).

       11.    Peel back the edges of the bowel to reveal the two open-
ings. Exchange the catheter for the stoma bridge if desired. 
The proximal limb should still protrude approximately 
2.5 cm, but the distal limb can site fl ush to the skin.   
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   12.    Perform the anastomosis with interrupted absorbable 
sutures that take full-thickness bites of the end of the 
bowel and the subcuticular layer of the skin. Small bites 

are also taken of the seromuscular layer of the emerging 
colon at the level of the skin. It is best to mature the 
distal end without eversion using as little of the skin cir-
cumference as is practical. Evert the proximal end with 
standard three-part sutures on either side of the mesen-
tery and the antimesenteric border (Fig.  9.4 ).

       13.    If using a bridge, remove it after 5 days. Of note, a 
bridge is rarely necessary.    

      End-Loop Stomas 

  Key Concept: By using an end-loop stoma that involves bring-
ing the proximal and distal ends of the bowel out through the 
same trephine, you may be able to avoid a future laparotomy 
when restoring continuity at the appropriate time.  

 When creating a temporary stoma, it is always preferable, 
if possible, to bring the proximal and distal bowel loops 
through the same trephine in the abdominal wall. Among 
other advantages, this allows for stoma takedown without 
formal laparotomy. With standard loop stomas, this occurs 
by defi nition, but in other circumstances, it only occurs 
through proper technique and advanced planning. End-loop 
stomas can be created with remote intestinal segments fol-
lowing bowel resection. They consist of end-loop ileoileos-
tomy, ileocolostomy, or colocolostomy. For example, it may 
be unsafe to perform a primary anastomosis after a right col-
ectomy for trauma. An end-loop ileocolostomy is a viable 
alternative to an end ileostomy and long Hartmann’s pouch, 
which would require a formal laparotomy for reversal in the 
future. Similar stomas can be performed following small 
bowel or left colon resections. 

 Whether using adjacent or remote intestinal segments, 
the technique for creating an end-loop stoma is similar. The 
stapled proximal end is passed through the preselected stoma 
site. Only the antimesenteric border of the stapled distal end is 
then advanced through the same trephine. The antimesenteric 
corner of the staple line is cut off, and the small open segment 

  Fig. 9.2    Loop ileostomy creation. The ileum is elevated through stoma 
site with a Penrose drain. Care is taken to avoid twisting (With permis-
sion from Cataldo and MacKeigan [ 4 ]. Copyright © 2004 by Marcel 
Dekker Inc. All rights reserved)       

  Fig. 9.3    Loop ileostomy creation. Eighty percent of the antimesenteric 
circumference is transected between Allis clamps (With permission 
from Cataldo and MacKeigan [ 4 ]. Copyright © 2004 by Marcel Dekker 
Inc. All rights reserved)       

  Fig. 9.4    Loop ileostomy creation. Proximal end of the ileum is everted 
with standard three-part sutures (With permission from Cataldo and 
MacKeigan [ 4 ]. Copyright © 2004 by Marcel Dekker Inc. All rights 
reserved)       
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of the distal bowel is matured fl ush to the skin using as little 
of the stoma circumference as possible. The proximal end is 
then matured in the standard fashion. A small full- thickness 
stitch between the proximal and distal ends completes the 
procedure (Fig.  9.5 ). An end-loop sigmoid colostomy is an 
ideal stoma for distal fecal diversion for incontinence or in 
association with complex anorectal procedures.

       Laparoscopic Ostomy Creation 

  Key Concept: A minimally invasive approach is an ideal 
alternative to either temporary or permanent diversion and 
can be performed through a single- or multi-port technique 
using similar principles as an open approach.  

 Fecal diversion for unresectable cancers or severe peri-
neal disease or trauma is a fairly common procedure. 
Laparoscopic colostomy or ileostomy creation is an attrac-
tive alternative to a formal laparotomy, especially when 
ostomy creation is the sole purpose of the operation. As with 
any laparoscopic procedure, preoperative planning and 
patient positioning are key to success. Trendelenburg positioning 

and rotating either the left or right side up, depending on the 
procedure to be performed, will help move small bowel out 
of the fi eld:
    1.    Place the fi rst trocar, which will accommodate the laparo-

scope, in the mid-abdomen on the side opposite the future 
stoma.   

   2.    Insert the laparoscope and assess the suitability of the 
previously marked stoma site.   

   3.    If the previously marked site appears acceptable, place a 
5 mm port through the future stoma site.   

   4.    Pass an atraumatic bowel clamp through this port and 
grasp the needed segment of bowel and assess for mobil-
ity. If the desired bowel segment reaches without tension, 
enlarge the port site into a standard stoma trephine.   

   5.    If the bowel requires mobilization, which is common in 
sigmoid colostomy creation, place an additional port and 
mobilize along the white line of Toldt.   

   6.    Enlarge the fascial defect as needed and deliver the bowel 
through the stoma site without twisting. Prior to maturing 
the stoma, reestablish pneumoperitoneum and confi rm 
proximal and distal orientation of the bowel.   

   7.    Mature the stoma in the standard fashion.      

  Fig. 9.5    End-loop colostomy 
creation (With permission from 
Cataldo and MacKeigan [ 4 ]. 
Copyright © 2004 by Marcel 
Dekker Inc. All rights reserved)       
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    The Obese Patient 

  Key Concept: Obesity presents multiple challenges with 
stoma creation such as ischemia and pouching complica-
tions. Several tricks can be used to facilitate a healthy viable 
stoma and help minimize wound complications.  

 Obesity can pose multiple challenges that range from sit-
ing a stoma to obtaining enough bowel length to span the sub-
cutaneous tissue. Additionally, the mere process of bringing 
the bowel through the abdominal wall trephine can be diffi -
cult. Obesity is recognized as a risk factor for stoma compli-
cations, and obese patients are seven times more likely to 
suffer from stoma necrosis than nonobese patients [ 15 ]. 
Obese individuals have both a thick abdominal wall and a 
short, thick mesentery, making it quite diffi cult to  construct a 
tension-free and well-vascularized stoma without trauma. 

 Fortunately, a few techniques have been described to assist 
the surgeon with these diffi cult patients. Horwood proposes the 
use of a surgical glove to reduce the trauma infl icted on the 
bowel and its blood supply as it passes through the trephine 
[ 16 ]. Meagher et al. use an Alexis Wound Protector in a similar 
fashion [ 17 ]. In addition, they feel that this technique allows the 
surgeon to make a smaller defect in the abdominal wall. We 
agree but argue that creation of any stoma, whether the patient 
is thin or obese, may benefi t from the use of an Alexis Wound 
Protector (Fig.  9.6 ). When the abdominal wall is too thick to 
allow for a tension-free stoma, subcutaneous lipectomy may be 
an option [ 15 ]. In this instance, the subcutaneous fat is removed 

and the skin affi xed to the fascia. Closed suction drainage 
helps to obliterate the dead space. Similarly, Klein et al. 
reported the removal of an elliptical segment of skin and sub-
cutaneous tissue to facilitate the creation of a fl at surface 
around the stoma [ 18 ].

   While it is impossible to predict weight changes, you 
must remember that signifi cant weight loss can draw the 
stoma caudally. If the original stoma was generously placed 
cephalad from any skin fold, this usually does not pose a 
problem. In those individuals where weight loss has caused 
stoma migration in to an anatomic fold, aside from conven-
tional relocation via laparotomy with or without abdomino-
plasty, a panniculectomy can be performed [ 19 ]. For patients 
with smaller deformities, subcutaneous parastomal infi ltra-
tion of porcine collagen may be a nonoperative option [ 20 ].  

    The Diffi cult Colostomy 

  Key Concept: Certain clinical situations often predict prob-
lems with constructing an ideal stoma. When confronted with 
these situations, use these tips as a checklist to make your life 
(and your stoma) easier.  

 The classic situation leading to a diffi cult colostomy creation 
occurs following emergency diverticular resection in an obese 
male with a shortened, thickened mesentery and a very thick 
abdominal wall. In this situation, creation of a well-perfused 
protruding colostomy can be very challenging. As previously 
mentioned, preoperative stoma site marking, particularly above 
the umbilicus, is invaluable. The well-mobilized descending 
colon will often protrude through the upper abdominal wall 
with less tension compared to the lower abdomen. In addition, 
there is often signifi cantly less adipose tissue above the umbili-
cus. Finally, obese individuals manage the upper abdominal sto-
mas better than the lower because of better visibility. The 
following tips will facilitate optimal stoma creation:
    1.    Determine if there is a safe alternative to colostomy cre-

ation. For example, resection and primary anastomosis 
with or without diverting ileostomy creation may be the 
better choice in some individuals.   

   2.    Excise all infl amed colon.   
   3.    The segment of colon used for the colostomy should be 

free of any infl amed tissue, thickening, or edema.   
   4.    The left lateral peritoneal refl ection should be taken 

down completely, leaving the left colon attached only to 
its midline mesentery.   

   5.    Medial peritoneal attachments at the base of the colonic 
mesentery should be transected if further mobility is 
required.   

   6.    Fully mobilize the splenic fl exure.   
   7.    If additional length is necessary, the inferior mesenteric 

artery can be ligated proximal to the take off of the left 
colic artery.   

  Fig. 9.6    An Alexis Wound Protector facilitates passage of bowel through 
the abdominal wall (With permission from Cataldo and MacKeigan [ 4 ]. 
Copyright © 2004 by Marcel Dekker Inc. All rights reserved)       
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   8.    Create “windows” in the medial and lateral aspects of 
the mesocolon to increase length, similar to ileal- 
peritoneal windows when creating an ileal pouch-anal 
anastomosis.   

   9.    The mesentery adjacent to the terminal left colon can be 
trimmed provided that a 1 cm segment of mesentery 
containing the marginal artery is left attached to the 
colonic wall.   

   10.    An oversized abdominal trephine will often allow pas-
sage of a thick colonic mesentery, preventing venous 
congestion and subsequent stomal ischemia.   

   11.    It cannot be stated enough that a stoma site above the 
umbilicus will decrease the thickness of the abdominal 
wall through which the colon must pass. Using this site 
will also decrease tension on the stoma since mobilized 
left colon reaches more easily to the abdominal wall 
above the umbilicus.   

   12.    Placing an Alexis Wound Protector and rolling it in the 
standard fashion will increase the diameter of the tre-
phine, decrease the thickness of the abdominal wall, and 
decrease friction between the bowel and the subcutane-
ous tissues. All of these factors will favor stoma cre-
ation. After the bowel is passed through the abdominal 
wall, the inner ring of the Alexis Wound Protector is 
transected and removed abdominally. The outer portion 
is removed around the stoma.   

   13.    Any stoma where length or vascularity is tenuous should 
be matured prior to closure of the midline incision. This 
facilitates increased mobilization or selection of a differ-
ent intestinal segment if stoma viability is in question.     

 Unfortunately, even utilizing each of these maneuvers 
may not produce a tension-free and viable stoma. In this 
case, it may be more appropriate to create an ileostomy. 
When even an ileostomy is not possible, a “pseudo-loop 
colostomy” can be created. Following the previously men-
tioned steps, a segment of colon several centimeters proxi-
mal to the stapled portion is selected (Fig.  9.7 ). An oversized 

trephine is created in the portion of the abdominal wall that 
results in the least colonic tension. Next, only the antimesen-
teric boarder of the previously selected colonic segment is 
passed through the abdominal wall. A small colostomy is 
made in the protruding bowel, and the antimesenteric boarder 
is primarily matured to the skin without eversion. This stoma 
will function appropriately but will be less than ideal and 
may require later revision.

       The Distended Colon 

  Key Concept: Early decompression of the distended colon 
will correct many of the factors that will make it inherently 
diffi cult to make a good stoma with dilated bowel.  

 Stomas are often created in cases of a large bowel obstruc-
tion where colonic distention presents three barriers to stoma 
formation. First, the obstructed colon is by nature ischemic; 
therefore, it is diffi cult to assess stoma vascularity. Second, 
the mobility of an obstructed colonic segment is impaired, 
making it challenging to create a stoma that protrudes appro-
priately through the abdominal wall. Third, the dilated colon 
only passes through a large abdominal wall orifi ce, which 
can eventually lead to a parastomal hernia. 

 Decompression of the obstructed segment corrects all 
these diffi culties. In extreme situations, this can be accom-
plished prior to passing the bowel through the abdominal 
wall. In this situation, it is also benefi cial to mature the 
stoma prior to closing the abdominal incision. If possible, 
the colon is passed through the previously created stoma 
site. The staple line is resected and the bowel decom-
pressed after protecting the operative fi eld with towels. 
Once the bowel has been decompressed, it becomes more 
mobile and can be advanced further out of the abdomen. 
Its viability can then be reassessed. If the stoma’s vascu-
larity is adequate, it can be matured in the standard fash-
ion. If not, the colon can be further mobilized with the 
abdomen still open, hopefully identifying a well-perfused 
segment that can be matured. This technique does increase 
the risk of intra-abdominal contamination but can be help-
ful in diffi cult situations.  

    The Diffi cult Ileostomy 

  Key Concept :  Ileostomies can be as diffi cult to construct in 
certain patients as colostomies .  Similar to a colostomy ,  you 
should be aware of several tips and tricks to ease the techni-
cal diffi culty . 

 While creating a functioning ileostomy is generally not as 
challenging as a colostomy, the obese abdominal wall or a 
short, thickened mesentery can produce frustration. The fol-
lowing guidelines should prove benefi cial:

  Fig. 9.7    Pseudo-loop colostomy       
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    1.    As with a colostomy, consider supraumbilical placement.   
   2.    Mobilization of the small bowel mesentery to the base of 

the duodenum, as done for an ileal pouch-anal anastomo-
sis, often results in substantial mobility.   

   3.    The ileocolic artery can nearly always be ligated at its 
origin without fear of subsequent ischemia.   

   4.    An oversized abdominal wall trephine is benefi cial in 
decreasing tension and improving perfusion in thickened 
bowel with short mesentery.   

   5.    Although not ideal, a “noneverted” ileostomy can be cre-
ated in an emergency situation.     
 Very rarely will these maneuvers not result in a viable 

ostomy. In this case a “pseudo-loop” technique can also be 
tried, substituting the ileum for colon (Fig.  9.7 ). The stoma 
will undoubtedly be diffi cult to manage for both the patient 
and the enterostomal therapy nurse and may require early 
takedown if it is temporary. If permanent, a revision is almost 
always necessary. 

 Unfortunately, challenging patients and situations will 
still arise in which the surgeon has to make sacrifi ces. It is 
not always possible to create the ideal stoma with the ideal 
bowel segment in the ideal location. In these situations, it is 
best to remember the real estate mantra “location, location, 
location.” It is “better to create an ugly stoma in a good loca-
tion, than to create a pretty stoma in a bad location.”  

    The Compromised Stoma 

  Key Concept: Vascular insuffi ciency to a stoma can occur in 
many forms. While best to prevent this from occurrence, 
when it does, it is best to remember that the degree of isch-
emia predicts the natural repair process and the fi nal ana-
tomic result.  

 Despite best efforts, stomas with marginal viability are 
created and must be evaluated and managed in the periopera-
tive period. Vascular compromise is the most serious early 
complication of stoma creation. The reported incidence of 
early stoma necrosis ranges from 2.3 to 17 %; I looked and 
don’t have a good photo [ 2 ]. Ischemia can be mucosal, mus-
cular, or full thickness. Any of these degrees of ischemia can 
be supra- or subfascial. 

 Stoma ischemia is often due to interruption of the segmen-
tal arterial supply to the exteriorized bowel segment. This can 
be avoided by two simple techniques. First, when possible, it 
is best to divide and complete preparation of the bowel before 
bringing it through the abdominal wall and maturing the stoma 
to allow for demarcation of any devitalized bowel. Second, 
you must remember how much mesentery can be removed 
from a segment of bowel without causing ischemia. For an end 
ileostomy, the mesentery can usually be detached from the 
bowel up to 5 cm without  compromising the arterial blood 
supply [ 2 ]. If signs of ischemia appear after exteriorization of 

the bowel despite minimal devascularization, the tightness of 
the abdominal wall trephine should be evaluated. 

 Vascular compromise of an end colostomy is generally 
secondary to division of collateral blood supply during 
mobilization. If high ligation of the inferior mesenteric artery 
is performed, every attempt should be made to preserve the 
ascending branch of the left colic artery [ 2 ]. Inadvertent divi-
sion of the marginal artery or inadequate collateral circula-
tion from the middle colic vessels can also cause bowel 
ischemia. Excessive trimming of epiploic fat or mesentery 
from the bowel should be avoided. 

 In general, mucosal ischemia will resolve without 
sequelae; muscular ischemia will result in fi brosis and steno-
sis. Suprafascial ischemia can be managed electively regard-
less of its degree, while full-thickness, subfascial ischemia 
must be treated urgently to avoid intra-abdominal fecal leak-
age and its consequences. 

 A simple, bedside test will help differentiate the different 
degrees and locations of intestinal ischemia. A lubricated blood 
collection tube is passed into the stoma orifi ce and illuminated 
with a penlight or an ophthalmoscope. If the mucosa is pink, no 
further evaluation is necessary as the ischemia will resolve on 
its own. If the mucosa appears dark below the fascial level, then 
the depth of ischemia must be assessed (Fig.  9.8 ). The stoma 
should be pricked with a needle; if right red bleeding appears, 
the muscle is well perfused and the ischemia is likely to resolve 
without issue. If muscular ischemia exists below the fascia, 
revision is mandatory. If it is suprafascial, stenosis is likely but 
does not always mandate urgent revision (Fig.  9.9 ). If the stoma 
is temporary, the stenosis can generally be managed until take-
down is possible. If the stoma is permanent, revision is neces-
sary. Depending on the patient’s medical condition, it is often 
easier to perform revision sooner rather than later. If the viabil-
ity of the stoma is still in question after test-tube examination, 
a pediatric proctoscope or fl exible endoscope can be employed.

  Fig. 9.8    Dusky stoma (Courtesy of Philip Y. Pearson, MD)       
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        Summary Pearls 

 Stoma creation is often the last component of a long and dif-
fi cult operation and may seem trivial when compared with 
the essential portions of the surgery. Yet the stoma will 
undoubtedly have the largest impact on the patient’s quality 
of life in the long term. A well-made and well-sited stoma 
will have minimal implications once the patient has adjusted 
to its presence. Alternatively, a diffi cult or complicated 
stoma will plague both the patient and the surgeon. 

 The easiest way to avoid a diffi cult stoma is to avoid stoma 
formation. When this is not possible, careful preoperative plan-
ning can help to avoid future complications. Both eventual stoma 
reversal, when appropriate, and long-term patient satisfaction 
should always be considered at the time of stoma creation, no 
matter how diffi cult and complex the procedure. Unfortunately, 
even a well-planned stoma can still cause problems. Prophylactic 
mesh placement may decrease the incidence of parastomal her-
nia. An experienced ET therapist can assist with many issues as 
they arise, but sometimes the only option is stoma revision.     
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    The Continent Ileostomy: Complications, 
Their Management, and Its Place 
in the Future 

  Key Concept :  Despite a relative decrease in its use ,  surgeons 
should be aware of how to interrogate a continent ileostomy 
and manage its potential complications . 

  Historical notes . The modern era of pouch surgery started 
with the introduction of the continent ileostomy in 1969 by 
Nils G. Kock. Originally Kock constructed a low-pressure 
reservoir by double folding a detubularized ileum segment to 
be used as a bladder substitute after total cystectomy. 
Subsequently he applied the same construction to create an 
intra-abdominal reservoir for collection and storage of intes-
tinal effl uent—the Kock pouch [ 1 ]. The construction was of 
a similar kind as that constructed by Tasker in the 1950s [ 2 ]. 
The intestine was split open, folded once, but instead of fold-
ing from side to side, according to the Tasker procedure, he 
folded the bowel from down upside or from upside down 
(Fig.  10.1 ). The motor activity is greatly reduced, resulting 
in virtually no pressure peaks up to a fi lling of ~300–400 ml. 
In the few fi rst patients, the corner of the pouch was taken 
out through the abdominal wall as a conventional stoma in 
the belief that the rectus muscle might function as a closing 
mechanism. Leakage occurred frequently in this fi rst series 
of patients, however, and several other techniques were put 
on trial subsequently in an attempt to improve continence. 
The “nipple valve”, a short intussusception of the outlet seg-
ment, proved to be the most promising measure (Fig.  10.2 ).

    In the 1970s and 1980s, the continent ileostomy gained 
popularity mainly in the USA and Canada, as well as in 
Europe—predominantly in Sweden, Norway, and Finland. 
Several modifi cations, such as the Barnett continent ileos-
tomy and the T-pouch, have since evolved over the years. 
While the basic principle for the pouch construction is iden-
tical with the Kock pouch, the techniques used to achieve 
continence differ markedly. 

 Sir Alan Park used the ileal reservoir developed by Kock for 
endoanal anastomosis with preservation of the sphincter 

      Continent Ileostomy 
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 Key Points 

•     The continent ileostomy is a low-pressure reservoir 
capable of distension and holding capacity, allow-
ing 3–4 evacuations/day.  

•   Stabilization of the nipple valve requires debulking 
of surrounding mesenteric fat tissues, four staple 
rows, anchoring of the pouch to the abdominal wall, 
and strict adherence to postoperative management 
routines to allow a gradual extension of the drain-
age period.  

•   Salvage procedures of nipple valve dysfunction 
include either rotating the reservoir and construc-
tion of a new nipple valve on the “former inlet” or 
construction of a new nipple valve on a transposed 
ileal segment.  

•   Dysplastic transformation in continent ileostomies 
is a rare phenomenon, and the risk of progression to 
cancer is small. Patients operated upon for familial 
polyposis are exceptions, as mucosal adenomas 
may develop. Regular endoscopic surveillance is 
mandatory.  

•   Persistent leakage after numerous nipple valve revi-
sions, unsuccessful fi stula operations, intractable 
pouchitis, and Crohn’s disease are the common 
indications for excision.    
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 mechanism and published the fi rst results on “restorative proc-
tocolectomy” in 1978 [ 3 ]. This method is at present the pre-
ferred option worldwide for the surgical treatment of ulcerative 
colitis and familial adenomatous polyposis, and the demand for 
continent ileostomy is considerably reduced. However, the 

continent ileostomy continues to be routinely performed in a 
few specialized centres and other surgeons are often called 
upon to evaluate patients with troublesome continent ileosto-
mies. The goals of this chapter are therefore to provide insight 
into the evaluation and management of potential complications 
associated with these pouches and allow surgeons to be more 
comfortable in caring for patients with continent ileostomies. 

    The Kock Pouch 

    Formation of the Ileal Pouch 
  Key Concept :  Pouch construction uses terminal ileum for 
formation ,  with several different confi gurations . 

 The ileal pouch constructed according to the Kock origi-
nal technique has proved to be an intestinal reservoir well 
designed to eliminate intraluminal pressure at fi lling and 
allowing to expand on distension. It has been convincingly 
demonstrated that the “double-folded” technique used offers 
a fi nal pouch volume signifi cantly larger than in pouches 
where the detubularized segment is folded side-to-side only 
[ 4 ,  5 ]. The reservoir will gradually reach a volume of 400–
600 ml, a volume that will keep the number of evacuations to 
about three per day. For construction as suggested by Kock 
[ 6 ], 45 cm of the terminal ileum is suffi cient—15 cm for the 
pouch outlet and nipple valve and 30 cm for the formation of 
the reservoir—while other authors [ 7 ], preferring a  three- limb 

a

b

c

d

  Fig. 10.1    The original procedure ( a ) Segment of terminal ileum (Arrow points to distal) ( b ) Folding of the bowel on itself and formation of the 
posterior wall. ( c ) Creation of the anterior wall of the pouch. ( d ) Completed pouch        

  Fig. 10.2    The Kock reservoir with nipple valve       
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ileal pouch, use a signifi cantly longer segment of the termi-
nal ileum for construction, though no improvement in func-
tion or in complication rate can be demonstrated. 

 Although the “nipple valve” was a promising technique to 
preserve continence, failures were common. When the reser-
voir distends, it stretches on the mesentery and puts stress on 
the valve. Over time, the valve may become reduced or 
fi nally disappear, leading to intubation diffi culties and incon-
tinence problems (Fig.  10.3 ). The method had to be changed 
several times over the years, until a stapling technique was 
introduced that ultimately has provided promising results. 
Nevertheless, the main problem in regard to the Kock pouch 
construction is the nipple valve construction, which remains 
“the Achilles heel” of the procedure to this day.

       Formation of the Nipple Valve 
  Key Concept :  While the nipple valve is the most diffi cult por-
tion of the pouch construction ,  several technical points will 
minimize complications . 

 For a safe stabilization of the nipple valve, special attention 
and care should therefore be given to the following measures:
•    Stripping of the peritoneal leaves and “defattening” of the 

nipple valve segment are important measures to reduce the 
bulk of tissue interposed in the intussusception (Fig.  10.4 ).

•      The nipple valve should be stabilized by means of four 
staple rows: one staple row on each side of the mesentery, 
one on the antimesenteric side, and—to further prevent 
sliding and prolapse—one staple row anchoring the nip-
ple valve to the wall of the reservoir (Fig.  10.5 ). To avoid 
necrosis of the tip of the nipple valve, removal of ten 

 staples near the hinge of the stapling device is an impor-
tant precaution.

•      Moreover, a careful and correct construction of the exit 
conduit channel with fi rm anchoring of the reservoir to 
the abdominal wall is necessary.  

a b

  Fig. 10.3    Nipple valve sliding. ( a ) Arrow points to afferent limb. ( b ) The nipple valve has disappeared leading to intubation diffi culties       

  Fig. 10.4    Mesenteric stripping       
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•   Strict adherence to routines in the early postoperative 
management of the pouch—extending the drainage period 
in a gradual fashion for about 4 weeks—is another impor-
tant measure contributing to stabilization of the nipple 
valve. Although detailed instructions on the postoperative 
care of the continent ileostomy have been given extensive 
space in many recent articles, the importance of this last 
point has often been neglected.    
  The T-pouch  is an alternative technique developed to 

replace the troublesome nipple valve [ 8 ,  9 ]. A unique antire-
fl ux mechanism is created by anchoring an isolated ileal seg-
ment as an outlet between the two limbs of the bowel “U”, 
which will form the reservoir (Fig.  10.6 ). Results have been 
reported in a 10-year follow-up study [ 10 ], demonstrating an 
acceptable rate of complications and excellent functional 
results. Unfortunately, the technique is diffi cult and the pro-
cedure has yet to reach wide acceptance for faecal diversion.

    The Barnett continent intestinal reservoir  is another modifi -
cation of the Kock pouch procedure. In this confi guration, the 

afferent limb of the small bowel is used to construct the nipple 
valve and outlet. To improve continence, an intestinal segment 
with its lumen remaining in continuity with the pouch is 
wrapped as an intestinal collar around the base of the nipple 
valve, similar to a gastric fundoplication [ 11 ]. Collective results 
from fi ve hospitals revealed similar complication rates and fail-
ures as with the traditional types of continent ileostomy com-
monly used [ 12 ,  13 ]. The procedure is complicated and the 
Barnett pouch has also not received general acceptance. The 
importance of this modifi cation is still scientifi cally unproven.    

    Complications and Their Management 

 While there have been keen advocators for the continent ile-
ostomy over the years, many surgeons have been reluctant to 
adopt the method considering the high postoperative morbid-
ity—despite modifi cations in surgical technique and postop-
erative management. 

a b

  Fig. 10.5    Stapling and anchoring of the nipple valve to the reservoir wall. ( a ) Stapling of the nipple valve. ( b )Anchoring the valve to the reservoir wall       
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    Early Complications 

  Key Concept :  Early complications with the continent ileos-
tomy are similar to any other bowel surgery . 

 With increasing experience on the part of surgeons, the 
early morbidity rate in terms of anastomotic leaks with peri-
tonitis and/or intra-abdominal abscess, fi stulas, and wound 
sepsis and dehiscence has been markedly reduced. Intestinal 
obstruction, local abscess, necrosis of the nipple valve, and 
fi stula are reported to occur in about 10 %.  

    Late Complications 

  Key Concept :  Most of the complications developing later in 
the postoperative course are related to the nipple valve ,  and 
the success of the operation stands with the competence and 
stability of this intussusception . 

 Late complications with pouch operations include those 
that are similar to any other bowel surgery, such as obstruc-
tion, stricture, and hernia. However, continent ileostomies 
have a unique set of late complications that are often related 
to the nipple valve including:
•    Sliding and/or prolapse each render the pouch incontinent. 
•  Nipple valve slippage and stenosis are the most common 

causes of reoperation [ 14 – 17 ]. Overall revision rates 
range between 12.5 % [ 18 ] and 52 % [ 19 ].  

•   A fi stula developing through the base of the nipple valve 
will also result in leakage of intestinal contents due to 
bypassing the valve. The complication seems to be an 
infrequent reason for reoperation however [ 14 ,  17 ].    
 The collective results imply that revisional surgery due to 

any of the above-mentioned defects has decreased from 40 to 
50 % with the early techniques to about 20–25 % with the 
introduction of the currently most popular method of mesen-
teric stripping and stapling of the nipple valve. The need for 
reoperations has decreased signifi cantly with increased expe-
rience of the surgical team to below 10 % [ 6 ,  18 ,  20 ,  21 ]. In 
concordance with the reduced rate of complications, surgical 
experience, and success of revisional surgery, the failure rate 
has decreased signifi cantly and is currently reported between 
4 and 10 % [ 6 ,  14 ,  17 ,  20 – 24 ], a failure rate which is compa-
rable to that after restorative proctocolectomy [ 25 – 29 ].  

    Management of Complications 

  Key Concept :  The continent ileostomy is a demanding proce-
dure with a high potential for complications ,  and special 
skill and experience are required for their recognition and 
management . 

    Early Complications 
•     Local or diffuse peritonitis refl ecting suture leakage or 

abscess require immediate and proper treatment. A local 
peritonitis with or without abscess should be drained. It is 
usually best to establish a loop ileostomy proximal to the 
affected area.  

•   A fi stula either may heal spontaneously on this treatment 
or could be subject to revision by another operation 2 or 
3 months later.  

•   Ischemic necrosis of the pouch outlet and/or the nipple 
valve may also occasionally develop in the early postop-
erative phase, a vascular complication mostly due to a 
faulty technique. Depending on its extension of the isch-
aemia, it may be successfully treated either conserva-
tively by prolonged tube drainage of the pouch or, when 
more extensive as judged, by ileoscopy and be primarily 
managed by establishment of a defunctioning loop ileos-
tomy. In both situations, revisional surgery may then be 
performed at a convenient time a few months later.  

  Fig. 10.6    The T-pouch       
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•   Bleeding within the pouch during the fi rst postoperative 
days is common, and the irrigation fl uid will sometimes 
be heavily bloodstained. Profuse bleeding may some-
times occur, even after a careful suturing, with clots accu-
mulating in the pouch blocking the draining catheter. Too 
little attention has been directed to the importance of the 
postoperative wide-bore (28Fr) catheter drainage. With 
strict irrigation routines and the use of a proper draining 
system, this complication should in most cases be possi-
ble to manage conservatively.    
 The importance of a defunctioning ileostomy for reduc-

ing the early morbidity rate, or at least minimizing the con-
sequences of any complication developing during the early 
postoperative phase, may be controversial; however, such a 
safety measure should probably be recommended for the 
beginners before experience has been gained.  

    Late Complications 
  Key Concept :  Despite surgical experience ,  improvements in 
technique ,  and strict routines in the postoperative care ,  slid-
ing or prolapse of the nipple valve ,  or a nipple valve fi stula , 
 may develop resulting in incontinence and a need for surgi-
cal intervention . 

 Late complications typically manifest in predictable 
ways, and most involve problems with the nipple valve itself. 
In this section we will walk you through how to approach 
these often diffi cult situations. 

   Sliding of the Nipple Valve and Its Correction 
  Key Concept :  Nipple valve sliding presents with problems 
with pouch intubation .  While temporizing measures are pos-
sible ,  this most often requires formal operative revision . 

 Intubation diffi culties of the reservoir and/or leakage of 
gas and faeces are symptoms indicating nipple valve sliding 
(Fig.  10.3 ). Confi rmation of a defect valve can be done by 
using a fl exible endoscope. In this context it should be men-
tioned that patients may sometimes present acutely with an 
over-distended reservoir due to inability to insert the cathe-
ter. The problem can be solved by using a small-size rigid 
sigmoidoscope (i.e. children’s sigmoidoscope), by which it 
is possible to follow the typically angulated course into the 
reservoir under direct vision. An indwelling catheter can 
then be passed through the sigmoidoscope and left in place. 

 Revisional surgery through a formal laparotomy is required 
for reestablishment of continence in most cases, however. The 
surgical approach to be employed depends on the precise fi nd-
ings at laparotomy. The stoma and outlet is fi rst dissected free 
and the reservoir mobilized into the wound. After opening the 
pouch, it may occasionally be possible to de-invaginate the 
intussusception simply by careful dissection and separation of 
layers of the nipple valve. Provided that the segment is suffi -
ciently long, a nipple valve is reconstructed and fi xed in posi-
tion according to established technique. In most cases, 
however, the outlet segment is damaged by the dissection or 

insuffi cient in length and has therefore to be sacrifi ced. A new 
nipple valve and outlet has to be constructed, a procedure that 
can be done by two different techniques. 

 The most common technique is to sever the entrance con-
duit 15–20 cm from the reservoir. After peritoneal stripping 
and “defattening” of mesentery of the segment that is still 
attached to the pouch, the new nipple valve is fashioned and 
stabilized according to the stapling techniques described. The 
reservoir is then rotated to enable the new outlet to be passed 
through the abdominal channel, allowing a new stoma to be 
formed (Fig.  10.7 ). Special attention should be directed to the 
fi rm anchoring of the pouch to the abdominal wall. The chan-
nel through the abdominal wall should either be narrowed to 
fi t the outlet properly, or when not possible, a new trephine 
wound should be created at another site of the abdominal wall.

   Another alternative procedure for construction of a new 
pouch exit conduit and nipple valve is to isolate a 15–20 cm 
segment of the ileum at a convenient level above the reser-
voir and interpose the segment between the reservoir and the 
abdominal wall (Fig.  10.8 ).

      Prolapse of Nipple Valve 
  Key Concept :  Prolapse is typically from the abdominal wall pas-
sage becoming too wide and normally requires surgical revision . 

 Although a prolapse can often be temporarily restored 
manually, surgical revision by laparotomy will be required 
for lasting cure. It should be mentioned that prolapse of the 
nipple valve occurring during pregnancy can be easily 
reduced manually and mostly resumes to normal after 
 delivery. A common underlying cause of the prolapse is that 
the channel through the abdominal wall has become too wide. 
The stoma and exit conduit should therefore be dissected free 
with complete mobilization of the reservoir. The channel 
should be narrowed by suturing the rectus muscle and the fas-
cia, allowing the exit conduit to fi t snugly. An alternative is to 
select another site for the ileostomy and create a new trephine 
wound through intact abdominal wall. Anchoring the nipple 
valve by stapling it to the wall of the reservoir has contributed 
greatly to prevent nipple valve dislocation (Fig.  10.5 ).  

   Parastomal Hernia 
 Parastomal hernia is rare but should be treated according to 
up-to-date techniques in the same way as any parastomal her-
nia. Because of the high recurrence rate after suture repair, the 
use of mesh in parastomal hernia repair is preferred [ 30 ].  

   Fistula Through the Nipple Valve 
  Key Concept :  Internal fi stulas are revised via laparotomy , 
 and external fi stulas are managed locally . 

 Fistulas may be external or internal bypassing the nipple 
valve (Fig.  10.9 ). The reported complication rate is about 
25 % [ 17 ,  22 ], but reoperations may be successful [ 31 ]. The 
position of the fi stula is mostly at the base of the nipple 
valve. Formerly silk sutures and/or synthetic material 

L. Hultén and H.E. Myrvold



163

(Marlex or Mersilene ® mesh) used to stabilize the intussus-
ception was a frequent underlying cause. As most authors 
have advised against the use of these products, the complica-
tion has now become rare. When a fi stula appears today, sus-
picion of Crohn’s disease arises.

   While external fi stulas should be best depicted by fi stu-
lography, internal fi stulas are diagnosed by endoscopy. 
Repair of the external fi stulas may be accomplished by local 
sutures after excision of its edges sometimes without a for-
mal laparotomy. Internal fi stulas through the nipple valve 
require laparotomy, however. Although desintussusception 
of the nipple valve and repair by excision of the fi stula and 
reconstruction of the valve on the same intestinal segment 
may well be tried, such a repair is mostly unsuccessful. A 

more reliable option to deal with the problem is to resect the 
nipple valve with its outlet and to construct a new outlet as 
described for nipple valve sliding (Figs.  10.7  and  10.8 ). In 
cases with complicated fi stula systems often turning out to 
be Crohn’s disease, pouch excision and construction of a 
conventional ileostomy is often the best solution.  

   Miscellaneous 
 Perforation of the reservoir a very rare complication which 
might be caused by too vigorous insertion of the catheter or 
by penetration of a sharp food object such as a fi shbone. The 
closure of a perforation—particularly when associated with 
peritonitis—should be protected by a defunctioning loop 
 ileostomy. Volvulus of the reservoir has been reported, but 

a

c d

b

  Fig. 10.7    Reconstruction of the nipple valve on the efferent loop and rotating the reservoir. ( a ) Line of dissection and resection along the efferent 
limb. ( b ) Recreating the nipple valve. ( c ) Rotation of the pouch in the direction of the arrows. ( d ) Completed reservoir       
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should not occur if the fi xation of the reservoir is performed 
according to current principles. Fibrosis of the tip of the nipple 
valve is another complication that may require dilatation and 
occasionally reconstruction. Skin stricture around the stoma is 
also common but is easily dealt with by local revision.  

   Recurrent Nipple Valve Complications 
  Key Concept :  Nipple valve dysfunction can be successfully 
revised ,  even after one or more previous revisions . 

 The policy in our institution has always been to recom-
mend the patient to have revisional surgery to re-establish 
continence in cases of nipple dysfunction. Only occasionally 
would there be a need for removing the pouch due to any of 
these complications. An association between the number of 
revisions and conversion to conventional ileostomy has been 
suggested, but has so far not been confi rmed [ 15 ,  32 ,  33 ]. 

 It must in this context be emphasized that surgical revi-
sion of nipple dysfunction, although requiring another lapa-
rotomy, is in fact not necessarily a major undertaking. Even 
if such a reconstruction is again followed by sliding or any 
other defect of the nipple valve function, a further operation 
for restoration of continence is mostly justifi ed and will be 
successful eventually [ 34 ]. It appears also from our experi-
ence—amounting to 40–50 years clinical practice—that 

a

b

c

  Fig. 10.8    Reconstruction of the nipple valve by interposition of a new 
outlet segment between the reservoir and the abdominal wall. ( a ) Line 
of dissection along nipple valve and afferent limb. ( b ) Resection of the 
original nipple and construction of new segment (C-D) for the nipple 
(arrows demonstrate rotation). ( c ) Completed reconstruction       

a

b

  Fig. 10.9    Enterocutaneous fi stula and fi stula through nipple valve. ( a ) 
Enterocutaneous fi stula. ( b ) Fistula through the nipple valve       
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once a patient has experienced the benefi t of a continent ile-
ostomy, such a patient usually insists on a further revision 
(even if it may be the third or fourth in order) and refuses to 
have the reservoir removed [ 35 ].  

   Ileitis (Pouchitis) 
  Key Concept :  Similar to IPAA ,  continent ileostomies may 
develop pouchitis .  Management is typically medical ,  though 
severe cases may require diversion or excision . 

 In patients with continent ileostomy, approximately one- 
third of the patients may experience episodes of pouchitis 
[ 14 ,  31 ,  33 ,  36 ]. The cause of this unspecifi c infl ammatory 
reaction that sometimes develops in the reservoir and/or the 
afferent intestinal loop is still obscure [ 36 ,  37 ]. It may be 
mild or asymptomatic, apparent at endoscopy as reddened 
oedematous mucosa (Fig.  10.10 ). In more severe cases, the 
patients suffer from colicky abdominal pain and diarrhoea 
with liquid, bloodstained faeces. It is often readily reversed 
by oral antibiotics (metronidazole or ciprofl oxacin), although 
continuous drainage may be required in severe cases. A loop 
ileostomy may occasionally be justifi ed as an alternative 
measure, when other treatment has failed, and before removal 
of the pouch is decided. It has been suggested that the pro-
cess is bacterial in origin. However, since the condition 
appears to be connected almost exclusively to patients 
 operated upon for ulcerative colitis, and particularly to those 
suffering from primary sclerosing cholangitis, the reaction 
pattern is more likely to be inherent in the original disease. 
As compared to the other complications that can all be 

 managed surgically, pouchitis is therefore considered a par-
ticularly distressing and ominous complication. When looked 
upon in a longer perspective, however, such fears appear to be 
unfounded. Although the overall failure rate of the Kock 
pouch may approach 10–15 %, pouchitis appears only occa-
sionally to be the reason for pouch excision. Moreover, there 
is a general impression that the episodes of pouchitis become 
milder or may even disappear with the passage of time.

      Epithelial Dysplasia and Cancer Risk 
  Key Concept :  The development of dysplasia and cancer in 
the pouch is rare for most patients ;  however ,  adenomas in 
the setting of FAP are more common requiring surveillance . 

 Sporadic reports of dysplasia and occasional adenocarci-
nomas in the ileal pouch mucosa have been published [ 38 ], 
thus demonstrating the arrival of a further complication of the 
ileal pouch as another model of the multistep progression 
theory of cancer, taking normal mucosa through the stages of 
infl ammation, dysplasia, and eventually carcinoma. Most 
reports suggest that dysplastic transformation in pelvic 
pouches is a rare phenomenon, and therefore, the risk of fur-
ther progression to cancer should be small [ 39 ]. Others [ 40 ] 
claim the opposite view. Common to these studies is that the 
follow-up observation period is relatively short and casts 
doubts as to the reliability of these statements. The long-term 
results presented recently from a study on patients with a con-
tinent ileostomy are more reliable and reassuring. Considering 
an observation time of an average of 30 years and the com-
paratively large series of patients kept under close supervi-
sion, the incidence of mucosal dysplasia in the ileal pouch 
mucosa proved to be low, and no case of carcinoma or high-
grade dysplasia was observed [ 41 ,  42 ]. Surveillance intervals 
should be left to the discretion of the provider.     

    Ileal Pouch Adenomas in Patients 
Operated for with Familial Adenomatous 
Polyposis (FAP) 

 The apparent ability of small bowel adenomas to develop 
many years after colectomy for familial polyposis may be 
a different problem in patients with a continent ileostomy 
[ 43 – 45 ]. Thus adenomas with the potential to progress to 
adenocarcinomas can develop even in the mucosa of the con-
tinent ileostomy. The risk of developing one or more adeno-
mas over a 10-year period has been calculated to be about 
35 %, and patients with adenomas appear also more likely to 
have duodenal and ampullary adenomas [ 46 ]. Regular endo-
scopic surveillance of FAP patients with a Kock pouch is 
therefore recommended at a frequency similar to that of 
upper gastrointestinal endoscopy. In general, most guide-
lines recommend every 3–5 years for upper endoscopy and 
every 1–2 years for IPAA patients. 

  Fig. 10.10    Endoscopic view of acute pouchitis       
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    Pouch Removal 

  Key Concept :  Disease - specifi c ,  anatomic ,  and functional 
problems may occasionally lead to pouch excision . 

 Persistent leakage after numerous nipple valve revisions, 
unsuccessful fi stula operations, intractable pouchitis, and 
Crohn’s disease are the common indications for pouch 
removal. Removal rate is currently reported below 10 % 
[ 6 ,  14 ,  17 ,  20 – 24 ]. When the continent ileostomy fails, the 
pouch is usually excised and a conventional ileostomy estab-
lished. Although a pouch constructed on a new ileal segment 
may well be possible, such a procedure is risky and usually 
not recommended as metabolic disturbances will inevitably 
occur and may lead to a short bowel syndrome eventually. 

    Criteria of Selection 
  Key Concept :  Although the prevalence of continent ileosto-
mies is decreasing ,  there remains well - defi ned cohort of 
patients for which this pouch may be useful . 

 The main indications for a continent ileostomy are ulcer-
ative colitis and familiar polyposis, but the procedure has 
also been used in patients with multiple colorectal carcino-
mas, aganglionosis coli, coloanal incontinence, and severe 
constipation. In patients with Crohn’s disease, the operation 
has been marred by a very high rate of immediate and late 
complications, and most surgeons therefore consider Crohn’s 
disease a contraindication [ 47 ]. However, in highly selected 
cases (such as those undergoing proctocolectomy for Crohn’s 
colitis without involvement of the distal ileum and disease- 
free for at least 5 years and still not accepting their conven-
tional ileostomy), the procedure may still be justifi ed and is 
often successful [ 48 ,  49 ]. In patients with familial adenoma-
tous polyposis, the development of desmoids should be con-
sidered, as their occurrence will interfere with construction 
of a continent ileostomy. 

 Obese patients can often be a technical problem, as the 
mesenteric fat content may interfere with both the folding 
procedure and the valve construction. It is also often argued 
that the patient’s manual skill will inevitably be reduced with 
ageing and might interfere with the evacuation routines, but 
in fact, these daily routines are less demanding than those 
used for the management of a conventional ileostomy. 
Provided that the patient is mentally fi t, older age should 
therefore not be a contraindication to the Kock pouch.    

    Concluding Remarks 

 It appears reasonable to assume that anyone with a keen 
interest in colorectal surgery should be able to adopt the con-
tinent ileostomy technique in its present fashion and put it 
into practice with a good prospect of success. Complications 

will initially inevitably occur, requiring reintervention before 
the ideal functional stage is reached. 

 Experience and surgical skill are needed to improve the 
success rate, but competence is also required for proper man-
agement of the complications. A suffi ciently large patient 
fl ow is of prime importance to achieve and maintain exper-
tise in these respects, and the continent ileostomy should 
therefore be done in specialized surgical units where a team 
of surgeons must be prepared to accept a long-term commit-
ment of these patients. 

 Since the advent of the pelvic pouch procedure, there are 
today even fewer advocates for the continent ileostomy. This 
is very unfortunate, as the technique has still a defi nite place 
in surgery [ 50 ]. There may be patients with a conventional 
ileostomy who may wish to undergo a conversion to a conti-
nent ileostomy due to ileostomy problems, or there may be 
patients who are considered unsuitable for a restorative proc-
tocolectomy. Moreover, it appears that the excision rate for 
pelvic pouches increases with the passage of time [ 51 ,  52 ] 
and a failing pelvic pouch may be used for conversion to a 
continent ileostomy rather than being excised [ 53 – 57 ]. 
Therefore it is of our opinion that surgeons in specialty clin-
ics offering patients a pelvic pouch should also be conver-
sant and facile with the continent ileostomy technique. 

    The Continent Ileostomy: Its Place in the Future 

  Key Concept :  In addition to primary construction following 
proctocolectomy ,  a continent ileostomy may be considered in 
carefully informed and strongly motivated patients with a 
failed ileal pouch - anal anastomosis . 

 The pelvic pouch procedure has become the chief method 
today for curative treatment of ulcerative colitis and familial 
polyposis. The failure rate after construction of a pelvic 
pouch in patients with ulcerative colitis (UC) varies. While 
Tulchinsky et al. [ 27 ] reported a failure rate of 9 % in 635 
patients, with an average follow-up of 3 years, Korsgen and 
colleagues [ 58 ] reported a 19 % failure rate in 154 patients. 
Interestingly, most of the pouch failures seem to occur late 
postoperatively. Pelvic sepsis, poor function, pouchitis, and 
overlooked Crohn’s disease (in that order) seem to be the 
main reasons for failures. The failure rate when calculated 
and expressed in crude fi gures is often unreliable, and actu-
arial methods should be a more correct statistical method to 
determine this cumulative risk. A life table calculation based 
on fi gures presented so far would imply that the cumulative 
risk for pelvic pouch failure in a UC patient is about 10–15 % 
over 10 years [ 14 ,  28 ,  59 ,  60 ] and 30–40 % in patients who 
develop septic complications [ 28 ,  52 ]. Time will tell, but the 
long-term results imply that the ileoanal pouch may not be 
the panacea it was initially thought to be. 
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 There are three options that most readily come to mind for 
patients with a failing pelvic pouch: (1) it may simply be 
defunctionalized by a covering ileostomy, (2) revisional sur-
gery may be done, and (3) the pouch may be excised. Clearly, 
the fi rst option is mostly aimed to be just a temporary inter-
vention. Refashioning of the pouch and/or the ileoanal anas-
tomosis, which may well be tried, is often associated with an 
unsuccessful result. According to reports in the literature, 
pouch excision with construction of a conventional ileos-
tomy appears to be the most common measure—even in spe-
cialized clinics. This is a very unfortunate decision, however, 
as such an operation will inevitably be associated with loss 
of a signifi cant length of terminal ileum. Apart from the 
practical problems of a “high-fl ow” ileostomy, salt-water 
imbalance and malabsorbtion of bile acids and vitamin B12 
will develop. Given the shortcomings of pouch excision or 
infi nite diversion, conversion of a failed pouch to a continent 
ileostomy as suggested by Kusunoki et al. [ 53 ] and Hultén 
and associates [ 54 ,  56 ] should be a reasonable alternative. 
The terminal ileum is preserved and malabsorbtion conse-
quences are avoided. For carefully informed and strongly 
motivated patients, conversion of the failed ileal pouch-anal 
anastomosis to a continent ileostomy should be recom-

mended (Fig.  10.11 ). Recent reports [ 61 ,  62 ] from 
 well- known colorectal centres confi rm that such a conver-
sion is a viable option with encouraging long-term results.

   Apart from patients with a problematic conventional ile-
ostomy and those unsuitable for a restorative proctocolec-
tomy, candidates for a continent ileostomy are also the 
growing number of patients with a failed ileal pouch-anal 
anastomosis. It seems reasonable therefore to assume that 
there may well be a great revival of interest in the continent 
ileostomy technique in the future.   

    Summary Pearls 

 In summary, the low-pressure intestinal reservoir developed 
by N. G. Kock is the basis for modern pouch surgery, from 
continent ileostomy to ileal pouch-anal anastomosis, and 
remains a viable alternative for select patients to this day. 
Candidates for a continent ileostomy are patients with poorly 
functioning conventional ileostomy, patients with ulcerative 
colitis or familial adenomatous polyposis not suitable for 
restorative proctocolectomy, or patients with personal pref-
erence. A failed pelvic pouch or one that cannot be  constructed 

  Fig. 10.11    Conversion of the failed pelvic pouch to continent ileostomy. ( a ) Cross-section of the pelvis with the failed pouch present. ( b ) Segment 
of bowel to be used to create the continent ileostomy with 15 cm needed for the nipple valve. ( c ) Completed continent ileostomy       
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during the operation can also be converted to a continent 
ileostomy. When performing the procedure, stabilization of 
the nipple valve and anchoring it to the reservoir wall are the 
key points in the successful construction of the continent 
ileostomy. Surgeons caring for these patients should be 
aware of the early and late complications including ischemic 
necrosis of the outlet, intra-abdominal abscess, fi stulas, and 
slippage of the nipple valve resulting in incontinence. 
Salvage procedures of nipple valve dysfunction and fi stulas 
are technically demanding and include either rotating the 
reservoir with construction of a new nipple valve on the for-
mer inlet or creating a new nipple valve on a transposed ileal 
segment. Having a thorough understanding of these concepts 
will provide valuable insight when faced with the diffi cult 
clinical situations that these unique patients may pose.     
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    Etiology and Epidemiology of Prolapse 

  Key Concept: Rectal prolapse affects both men and women 
and may be associated with constipation or fecal inconti-
nence. Several anatomic conditions are commonly found 
with rectal prolapse.  

 Although an uncommon disorder, full-thickness rectal 
prolapse can drastically impair the quality of life. It was 
described as early as 1500 BC, depicting the protrusion of all 
layers of the rectum through the anal canal into the external 
environment (Fig.  11.1 ) [ 1 ]. Rectal prolapse can lead to 

 several problems including fecal incontinence, obstructed 
defecation, bleeding, mucosal ulceration, mucous per rec-
tum, and, rarely, bowel necrosis from strangulation [ 2 ,  3 ]. 
This disorder is more common in females, especially in the 
elderly population, although it affects both genders and 
patients of all ages, with an overall incidence of 4 per 1,000 
[ 3 ]. Although prolapse is commonly thought to be associated 
with multiparty, one-third of females with rectal prolapse are 
nulliparous [ 4 ]. The peak incidence occurs in the seventh 
decade for women; interestingly for males with prolapse, it 
occurs at age 40 years or younger [ 4 ]. Although the exact 
etiology of prolapse remains unclear, it has been attributed to 
distal intussusception of the rectum and a combination of 
associated anatomic factors, including relaxation of the rec-
tal  suspensory ligaments, chronic straining, altered bowel 
transit, diastasis of the levator ani, increased width of the 
retrorectal space, an abnormally deep pouch of Douglas with 
an associated sliding hernia, and patulous anal sphincter 
[ 1 ,  4 – 6 ]. Surgical intervention is the only means of  treatment; 
however, the type of operation still remains controversial, as 
illustrated by more than 100 different operations.
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 Key Points 

•     Rectal prolapse is a surgical disorder for which there 
are a multitude of treatment options; however, con-
clusive evidence does not support any one operation 
as a panacea.  

•   Symptomology, comorbidities, and previous sur-
geries will guide the selection of the appropriate 
operation for prolapse.  

•   If a patient is medically fi t, the transabdominal 
approach should be attempted for both initial and 
recurrent rectal prolapse, regardless of the initial 
operation.    

  Fig. 11.1    Rectal prolapse       
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   Evacuatory dysfunction frequently occurs with rectal 
prolapse and fecal  incontinence has been found in approxi-
mately 50–75 % of patients with rectal prolapse [ 1 ,  4 ]. 
Several factors may contribute to this association: trau-
matic stretch of the sphincter complex by the protruding 
rectum or continuous stimulation of the rectoanal inhibi-
tory refl ex by the prolapse resulting in chronic low internal 
anal sphincter pressures and the presence of a direct con-
duit bypassing the sphincter mechanism [ 1 ,  4 ]. Interestingly, 
constipation is also a commonly associated feature of rectal 
prolapse, reported by 25–50 % of patients [ 4 ]. Although the 
mechanism is not clear, it appears to be related to diffi culty 
with defecation due to an obstructing rectal intussuscep-
tion, paradoxical puborectalis contraction, or colonic dys-
motility [ 1 ,  4 ].  

    Diagnosis and Evaluation 

  Key Concept: Rectal prolapse is a clinical diagnosis. 
Underlying symptoms and risk factors should guide the 
evaluation.  

 History and physical examination are the key components 
to the diagnosis of full-thickness rectal prolapse. History 
and symptoms including persistent or spontaneous prolapse, 
prolapse with straining, and other symptoms including rec-
tal pain, bleeding, mucous secretion, fecal incontinence, and 
constipation should be ascertained. Previous surgical history 
including colon resections or anorectal surgery and anorec-
tal congenital anomalies repaired during childhood must be 
documented, as well as medical comorbidities. During the 
physical examination, reproduction of the prolapse with 
Valsalva should be performed; status of the anal sphinc-
ters, perineal descent, and associated pelvic organ prolapse 
should also be documented. If the prolapse is not reproduced 
in the lateral decubitus or prone positions in the offi ce, the 
patient should sit on a commode and strain. 

 Adjunctive imaging and testing are not always necessary, 
but may be helpful. If the prolapse cannot be detected in the 
offi ce, defecography should be performed. This procedure 
will also identify some associated pelvic fl oor disorders or 
defects that may require treatment as well [ 4 ]. A lifelong his-
tory of severe constipation should be investigated with 
colonic transit study and defecography to evaluate for 
colonic inertia or puborectalis dysfunction; these fi ndings 
may change the planned operation (total abdominal colec-
tomy with rectopexy) or aid in postoperative planning for 
biofeedback. Colonoscopy should be undertaken before 
operative intervention according to guidelines for colorectal 
cancer screening and surveillance as well as to exclude any 
fi ndings that may change the surgical approach (incidental 
colon cancer or a tumor serving as lead point for rectal 
 intussusception) [ 4 ]. Anorectal physiology testing may not be 

helpful since studies have shown that these tests do not reli-
ably predict postoperative function after prolapse repair [ 4 ].  

    Types of Operative Repair 

  Key Concept: Understanding the risks, benefi ts, and techni-
cal details of the various approaches for rectal prolapse 
repair will aid in proper selection of operative repair and 
help optimize outcomes. In general, functional improvements 
for both constipation and fecal incontinence occur following 
both perineal and abdominal repair.  

    Perineal Operations 

  Key Concept: Perineal approaches are a second resort, nor-
mally to be used only in patients with medical comorbidities 
that prevent abdominal approaches. Your preferred choice is 
almost always to perform an Altemeier outside of mucosal or 
limited full-thickness prolapse where a Delorme may be 
useful.  

 Two main perineal operations are currently performed: the 
Altemeier (perineal rectosigmoidectomy) with or without 
levatorplasty and with or without colonic J pouch and the 
Delorme. Anal encirclement procedures, including the 
Thiersch operation, have for the most part been abandoned 
due to high complication rates (infection, erosion, breakage) 
and high recurrence rates [ 1 ]. The Delorme procedure, fi rst 
described in 1900, is performed most commonly for mucosal 
prolapse or short full-thickness rectal prolapse [ 1 ,  4 ]. This 
operation involves circumferential mucosal sleeve resection of 
redundant mucosa with imbrication of the muscularis layer 
and then mucosal anastomosis [ 4 ]. The complete bowel wall is 
not resected. This perineal operation has been shown to 
improve incontinence when performed with or without a 
sphincteroplasty [ 1 ]. It may be technically more challenging 
than the Altemeier and has been reported to have higher recur-
rence rates as well [ 1 ]. Although complications are thought to 
occur less frequently than with the abdominal approach, uri-
nary retention, infection, bleeding, and fecal impaction have 
been reported in 4–12 % [ 4 ]. Patients will usually have postop-
erative improvement of their fecal incontinence (25–70 %) 
and constipation (13–100 %); however, urgency and tenesmus 
may occur in a small percentage of patients [ 4 ]. 

 Auffret in France fi rst described perineal rectosigmoidec-
tomy in 1882; a series of six cases were published by 
Mikulicz in 1889 [ 7 ]. Miles popularized the technique in 
1933, although it was named after Altemeier, who described 
the technique with an associated levatorplasty in 1971, 
reporting a recurrence rate of only 2.8 % [ 2 ]. This operation 
involves transanal full-thickness resection of the rectum and 
sigmoid colon (Figs.  11.2  and  11.3 ). A coloanal anastomosis 
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is then created with sutures or staples [ 4 ] (Fig.  11.4 ). Some 
surgeons reserve this perineal repair for older patients with 
comorbidities since major complications are reported to 
occur less often than after abdominal operations; the proce-
dure can be performed without general anesthesia, and hos-
pital stay is shorter [ 4 ]. Complications do occur, including 
pelvic bleeding, anastomotic leak, abscess, stricture, and 
bleeding from the anastomosis, but rates are typically less 
than 12 % [ 1 ,  4 ]. In addition, complications related to 
abdominal operations and pelvic dissection, such as sexual 
dysfunction, small bowel obstructions, wound infections, 
and incisional hernias, are avoided with the perineal approach 
[ 7 ]. Most studies show improvement in continence after peri-
neal proctosigmoidectomy with levatorplasty similar to that 
seen after abdominal operations (20–90 %) [ 1 ]. Functional 
improvement in constipation is reported in a smaller number 
of series, with rates ranging from 61 to 100 %. The addition 

of the levatorplasty appears to decrease short-term recur-
rence rates and prolong the recurrence-free interval [ 1 ]. The 
addition of the colonic J pouch may also improve postopera-
tive function. The senor author fi rst described it and routinely 
employs it [ 8 ]. Some surgeons report low recurrence and 
morbidity rates with the perineal approach and advocate the 
Altemeier as the fi rst-line treatment for patients of all ages.

         Abdominal Operations 

  Key Concept: An abdominal operation, through either an 
open or minimally invasive approach, is the preferred opera-
tion for full-thickness rectal prolapse if the patient’s risk pro-
fi le permits. Regardless of the method chosen, adequate 
mobilization and fi xation at the sacral promontory are 
required for optimal outcomes.  

 A variety of abdominal operations are performed to treat 
rectal prolapse based on the general principles of rectal mobi-
lization and suspension of the rectum out of the pelvis. The 
operations vary by surgical technique (mobilization only, 
mobilization-rectopexy, mobilization-resection- rectopexy), 
means of access (laparoscopic or open) and method of fi xa-
tion (suture or mesh) [ 9 ]. The extent of dissection, division 
of the lateral stalks, need for concomitant sigmoid resection, 
and method of rectal fi xation are variable and remain points 
of controversy, as no single method has been shown to be 
more successful than the others and all have associated fail-
ures. Laparoscopy has been increasingly used for a variety of 
the prolapse repairs (including mesh or suture rectopexy and/
or sigmoid resection) with similar recurrence and postopera-
tive incontinence and constipation rates when compared to 
open surgery. Studies evaluating the laparoscopic approach 
indicate longer operative times but shorter hospital stays and 
lower overall costs [ 1 ]. 

  Fig. 11.2    Rectal prolapse during perineal repair       

  Fig. 11.3    Extraction of rectum and sigmoid during perineal 
proctosigmoidectomy       

  Fig. 11.4    Hand-sewn coloanal anastomosis during perineal 
proctosigmoidectomy       
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 Mobilization of the rectum should extend caudally to the 
level of the pelvic fl oor musculature, specifi cally to the leva-
tor ani muscles, while the extent of lateral mobilization 
remains controversial (Fig.  11.5 ). In a small study performed 
by Speakman et al., division of the lateral stalks appeared to 
be associated with a high rate of postoperative constipation; 
however, division of the stalks was also found to be associ-
ated with decreased recurrence [ 1 ,  4 ]. Other studies have 
shown higher rates of constipation with stalk preservation 
[ 4 ]. Currently, most surgeons preserve the lateral stalks or 
may divide one lateral ligament.

   The method of fi xation of the rectum is also controversial, 
manifesting in the multitude of techniques available. Suture 
rectopexy is commonly performed with the advantage of 
avoiding the use of a prosthetic mesh, hopefully allowing 
good fi xation with very little risk of infection or erosion, 
especially if a resection is performed concomitantly. Fixation 
with tacks has also been used. Rectopexy with mesh has 
been described with anterior or posterior placement [ 4 ]. The 
Ripstein repair and its variations involve placing a synthetic 
mesh around the mobilized rectum, attaching the mesh to the 
presacral fascia below the sacral promontory. Studies have 
shown low recurrence rates as well as improved incontinence 
in 20–60 % of patients [ 4 ]. Erosion and defecation problems 
have been noted with the anterior repair, and, accordingly, 
alternative approaches (attachment to the lateral mesorectum 
or variety of mesh types) have been used. The Wells mesh 
rectopexy originally used an Ivalon sponge (polyvinyl alco-
hol) with division of the lateral ligaments. The sponge is no 
longer used due to increased complications and postopera-
tive constipation; however, this technique continues to be 
used with synthetic mesh [ 4 ]. Ventral mesh rectopexy (ante-
rior mobilization of rectum) has also been described by 
D’Hoore et al., in order to decrease postoperative constipa-
tion. Orr- Loygue mesh  rectopexy  mobilizes both the anterior 

and posterior rectum before fi xation with mesh. Studies 
show low recurrence rates (3.4 %) and decreased postopera-
tive constipation with ventral rectopexy; however, the rate of 
new- onset constipation has been reported at approximately 
14 % [ 4 ]. To date, no randomized trials have compared suture 
rectopexy to mesh fi xation. 

 Concomitant sigmoid resection performed with suture 
rectopexy was fi rst described by Frykman and Goldberg in 
1969 [ 1 ]. The addition of the resection has decreased rates of 
postoperative constipation, but it does not appear to affect 
recurrence rates. The addition of a resection to the operation 
increases the potential risks associated with the transection 
of bowel and creation of an anastomosis, including anasto-
motic leak, abscess, and wound infection.  

    Laparoscopy and Rectal Prolapse Repair 

  Key Concept: A minimally invasive approach provides simi-
lar outcomes as open surgery, given experience and techni-
cal profi ciency, and is increasingly being performed via 
laparoscopic and robotic means.  

 The fi rst laparoscopic repair of rectal prolapse (rectopexy) 
was performed in 1992 [ 4 ]. Since that time, several studies 
have demonstrated that laparoscopy is safe and feasible for 
the treatment of prolapse (Figs.  11.6  and  11.7 ). Although 
these studies are small, they have shown similar recurrence 
and morbidity rates (4–8 % and 10–33 %, respectively) when 
compared to the open approach [ 4 ]. The benefi ts of laparos-
copy have been reported in several studies. One small ran-
domized trial by Solomon et al. found laparoscopy to be 
associated with less postoperative pain, faster return of bowel 
function, and shorter hospital stays, although operative times 
were longer [ 4 ,  10 ]. A meta-analysis performed in 2005 com-
pared open to laparoscopic abdominal rectopexy [ 3 ]. This 

  Fig. 11.5    Rectal mobilization during laparoscopic rectopexy         Fig. 11.6    Laparoscopic suture rectopexy       
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group found that operative time was longer for laparoscopy, 
but length of stay was shorter. However, overall recurrence 
was found to be similar between open and laparoscopic 
abdominal rectopexy with a mean follow-up time of 12–31 
months for the included studies [ 3 ]. Byrne et al. investi-
gated long-term functional outcomes between laparoscopic 
rectopexy and open and    resection-rectopexy. They found 
that the recurrence rate remains low (7 % at 5 years and 
11 % at 10 years follow-up) and that improvement of post-
operative incontinence and constipation is similar when 
compared to the other operations; the majority of patients 
felt as if their constipation improved after surgery, and 
incontinence scores had improved [ 11 ]. The rate of wound 
complications also appeared to be lower in the laparoscopic 
group [ 4 ].

    Robotic surgery has also been applied to the treatment of 
rectal prolapse (Fig.  11.7 ). There have been only a few 
series with small numbers reported. One small nonrandom-
ized trial reported longer operating time and higher costs, 
but robotic-assisted mesh rectopexy was found to be safe 
and feasible [ 12 ]. Nonetheless, the visualization and ease of 
suturing during robotic surgery appears improved compared 
to conventional laparoscopy [ 4 ,  12 ]. Non-resectional recto-
pexy may be one of the better indications for robotic surgery 
as the procedure requires only a single docking of the robot 
and no incision is necessary for specimen retrieval. 
Moreover, unlike using laparoscopic instruments to suture 
the rectum to the anterior sacral fascia and periosteum, this 
step may potentially be reliably undertaken with the robotic 
platform.   

    Recurrence After Initial Repair 

  Key Concept: Recurrence rates increase with longer follow-
 up intervals and are typically higher with perineal proce-
dures. An abdominal repair should be the initial approach 

when the patient’s risk profi le permits, while the type of pro-
cedure (i.e., rectopexy alone, mesh, resection) does not seem 
to infl uence recurrence rates.  

 Recurrence after initial prolapse repair has been reported 
to occur in 2–60 % of patients. These recurrence rates vary 
with type of approach, technique, preoperative anorectal and 
pelvic anatomy and function, and length of follow-up among 
other variables. Most studies have shown lower recurrence 
rates for abdominal repairs; whereas the reasons for this dif-
ference are not exactly clear, it is likely due to inadequate 
mobilization and resection of the rectum and sigmoid that 
results from lack of direct visualization during the perineal 
approach. Several studies have tried to identify predictors of 
recurrence. To date, there is very little conclusive evidence 
identifying specifi c risk factors. It is possible that rectal pro-
lapse is just one symptom of overall pelvic fl oor dysfunction, 
which may recur if the overall pelvic environment is not 
changed. 

    Recurrence After Altemeier Procedure 

  Key Concept: The wide range of reported recurrence rates 
following an Altemeier are likely multifactorial and include 
technical variables (i.e., small resected segment, failure to 
enter the peritoneal cavity) and patient-driven factors (prior 
surgery, length of follow-up).  

 Several studies have examined the recurrence rates after 
perineal rectosigmoidectomy. In a literature review, the 
range of recurrence rates found for the Altemeier procedure 
was between 0 and 58 % [ 2 ]. In a study performed by 
Altomare et al., 17 (18 %) of 93 patients experienced com-
plete recurrence after being followed for at least 12 months 
(median 41, 12–112). Six other patients had recurrence of 
mucosal prolapse only [ 2 ]. Of the 17 patients with full- 
thickness recurrence, repeat Altemeier was performed in 6, 
Delorme in 1, and Wells mesh rectopexy in 1; the 9 patients 
refused further surgery [ 2 ]. These authors found that only 
previous surgery for prolapse was associated with higher 
recurrence; other factors such as duration of follow-up, 
length of resected specimen, levatorplasty, age, sex, and 
severity of incontinence were not signifi cantly associated 
[ 2 ]. At Washington University in St. Louis, Glasgow et al. 
found a recurrence rate of 8.5 % when 106 consecutive 
patients with full-thickness rectal prolapse had perineal 
proctectomy performed regardless of preoperative status 
(age, comorbidities, previous abdominal or anorectal sur-
gery). In a study by Cirocco et al. published in 2010, 103 
consecutive patients with full-thickness rectal prolapse were 
treated with perineal proctosigmoidectomy between 2000 
and 2009. The authors reported that 61 % of patients had pre-
operative constipation; 94 % of these patients had improve-
ment. Forty-seven percent had fecal incontinence, which 

  Fig. 11.7    Suture placement during robotically-assisted suture 
rectopexy       
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improved in 85 % of patients following surgery [ 7 ]. This 
group found no recurrences with a mean follow-up of 43 
months [ 7 ]. In their discussion, the authors allude to their 
lack of understanding regarding the historically high recur-
rence rates reported after perineal repair. Interestingly, in 
their literature review, cumulative recurrence rate was 37 % 
for studies performed before 1971 and only 10 % in reports 
published after 1971 [ 7 ]. The higher rates of recurrence were 
suspected to be due to poor surgical technique, especially in 
those cases where the mobilization failed to enter the perito-
neal cavity. 

 Several studies have reported lower recurrence and 
improved outcomes after abdominal repair. Only one small 
randomized trial compared the perineal to transabdominal 
approach. Abdominal resection-rectopexy with pelvic fl oor 
repair was compared to perineal rectosigmoidectomy with 
pelvic fl oor repair in 20 elderly female patients with full- 
thickness rectal prolapse and fecal incontinence (10 patients 
in each arm) [ 13 ]. There were no recurrences following 
resection-rectopexy and only one after rectosigmoidectomy. 
Continence, frequency of defecation, maximal resting pres-
sure, and compliance all appeared to improve more after 
resection-rectopexy versus perineal proctosigmoidectomy 
[ 13 ]. However, according to a Cochrane review by Bachoo 
et al. in 2000, which was updated by Tou et al. in 2008, no 
conclusive data indicate that the abdominal approach is 
superior to the perineal approach [ 14 ,  15 ]. This conclusion is 
likely due to the small number and size of randomized trials 
directly comparing both approaches. Perineal proctosig-
moidectomy continues to constitute 50–60 % of operations 
conducted for rectal prolapse [ 15 ].  

    Recurrence After Abdominal Approach 

  Key Concept: Recurrence rates are similar among the vari-
ous abdominal operations and in general are <10 % in sin-
gle institutional studies, with larger series demonstrating 
higher rates at extended follow-up intervals.  

 In 2005, the Rectal Prolapse Recurrence Study Group eval-
uated recurrence of full-thickness rectal prolapse after abdom-
inal operations [ 9 ]. They examined the individual pooled data 
for 643 patients. Overall recurrence was 1 %, 6 %, and almost 
29 % at 1-, 5-, and 10-year follow-up, respectively, regardless 
of the method employed [ 9 ]. The surgical technique, means of 
access, and method of rectopexy all had no signifi cant effect 
on recurrence [ 9 ]. Interestingly, the degree of complexity of 
the operation also did not infl uence recurrence (mobilization 
alone had similar recurrence compared to resection-rectopexy) 
[ 9 ]. Long-term recurrence rates were almost 30 % after 10 
years, much higher than some proponents of the abdominal 
approach have reported in the short term. 

 In 2011, the Standards Practice Task Force of the 
American Society of Colon and Rectal Surgeons published 

practice parameters for rectal prolapse based on studies 
and trials performed between 1978 and 2010. 
Recommendations were formulated and graded on quality 
of evidence. This task force indicated that for patients who 
are acceptable surgical candidates, transabdominal rectal 
fi xation should be the procedure of choice for rectal pro-
lapse [ 4 ]. This recommendation was “strong, based on 
moderate quality evidence” that described the transabdom-
inal approach as generally superior, reporting recurrence 
rates four times higher and postoperative function worse 
for perineal proctosigmoidectomy [ 4 ]. Similar to the report 
of Raftopoulos et al., this group noted that type of rectal 
fi xation did not signifi cantly infl uence recurrence. They 
noted recurrence after suture rectopexy to occur in 3–9 % 
of patients [ 4 ], reporting that worsening of preoperative 
constipation or new-onset constipation can occur with 
suture rectopexy [ 4 ]. This task force also indicated that the 
addition of resection to rectopexy was associated with 
lower recurrence and improved function for patients with 
preoperative constipation. Recurrence rates after resec-
tion-rectopexy were noted to be 2–5 %. However, compli-
cations were higher, likely due to associated anastomotic 
complications. It does appear that improvement of fecal 
incontinence after resection-rectopexy is less than seen 
without sigmoid colectomy [ 4 ]. 

 Recurrence rates are also low for mesh rectopexy. 
Although higher morbidities did result from erosion or infec-
tion, recurrence was reported to be only 2.3–5 % [ 4 ]. A study 
performed at Cleveland Clinic by Hool et al. investigated 
recurrent rectal prolapse, management, and risk factors. 
They reported on 24 patients who were operated on for 
recurrent rectal prolapse out of 234 patients seen for prolapse 
from 1963 to 1993. Median time to recurrence was 2 years; 
however, 30 % occurred within 7 months of the initial opera-
tion [ 6 ].    The cause of recurrence was identifi ed in 12 of the 
24 patients; 11 were found to be associated with mesh used 
during the initial Ripstein repair (mesh pulled off from the 
rectum or sacrum, loose sling, misplacement or removal of 
mesh for pain) [ 6 ]. The majority of repairs for recurrent pro-
lapse were performed transabdominally; only one patient 
had recurrence after the second repair (who also recurred 
after a third operation) [ 6 ].   

    Types of Operations for Recurrence 

  Key Concept: An abdominal repair should be the preferred 
approach, whenever possible, for recurrent prolapse patients. 
Any prior anastomosis should be resected when performing 
a second repair that involves a resection. You should exercise 
caution when considering early surgical intervention in 
patients with functional problems following abdominal pro-
lapse repairs and rely instead on bowel regimen adjustments, 
bowel training, and time.  
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 Rates of recurrence after prolapse repair have been 
reported between 10 and 20 %, regardless of the type of 
operation performed; rates as high as 30 % have been 
reported in some studies [ 1 ,  10 ]. It is unclear why recurrence 
rates are higher for perineal operations. Hypotheses include 
the ability to perform a complete rectal mobilization and 
fi xation under direct visualization during abdominal opera-
tions and making more accurate decisions regarding resec-
tion and/or rectopexy [ 10 ]. Recurrences are considered either 
early (1–2 years), likely due to technical error, or late (>2 
years), which may be due to patient-related factors. In a 
study of 78 patients with recurrent rectal prolapse, Steele 
et al. reported that 29 % of patients recurred in the fi rst 7 
months after the initial operation [ 10 ]. Overall re-recurrence 
occurred in 29 % of patients, signifi cantly more after peri-
neal repair for the recurrence versus an abdominal approach 
[ 10 ]. If a repair fails, evaluation including imaging for slow- 
transit constipation or puborectalis dysfunction, endoanal 
ultrasound, manometry, defecography, and colonoscopy 
should be performed depending on the associated features 
(constipation or incontinence). Comorbidities should also be 
investigated with cardiac and pulmonary testing when indi-
cated because, if possible, repair of recurrent rectal prolapse 
should be attempted transabdominally. The reason for this is 
that secondary recurrence appears to be lower when com-
pared to the perineal approach for recurrent prolapse [ 5 ,  10 ]. 

 Fengler et al. examined the management of recurrent rec-
tal prolapse. They identifi ed 14 patients who underwent sur-
gery for recurrence over a 10-year period. Most of these 
patients initially underwent perineal proctosigmoidectomy; 
however, surgeries for the recurrence included transabdomi-
nal and perineal approaches [ 16 ]. Although this study was 
small, no full-thickness prolapses were noted during the fol-
low- up period (9–115 months) [ 16 ]. Pikarsky et al. evaluated 
the outcomes of 27 patients with repair of recurrent rectal 
prolapse versus 27 matched controls that underwent initial 
repair of rectal prolapse during the same time period. Perineal 
proctosigmoidectomy was the most commonly performed 
operation for recurrent prolapse, whereas perineal and trans-
abdominal approaches were almost equivalently performed in 
the initial prolapse group [ 17 ]. Recurrence rates were not dif-
ferent between the recurrent and initial prolapse groups: 14.8 
and 13.1 %, respectively [ 17 ]. The authors also found no dif-
ferences in anorectal physiology testing, ultrasound, defecog-
raphy, or concomitant anorectal pathology; thus, they could 
not identify other factors contributing to recurrence after pro-
lapse surgery besides presumed technical errors [ 17 ]. 

 If evaluation after recurrence reveals persistent or worsen-
ing constipation or a redundant sigmoid colon on imaging, 
resection is indicated regardless of the fi rst operation. If consti-
pation is persistent after non-resectional rectopexy, conserva-
tive measures including bowel retraining should be undertaken 
for a minimum of 6–12 months prior to consideration of a 
 colectomy. Outside of the United States, sacral nerve 

 stimulation might well be potentially indicated in this popula-
tion but is currently unavailable for this indication in the United 
States. One must be very cautious when performing a sigmoid 
colectomy or subtotal colectomy after an initial non-resectional 
rectopexy, in particular if mesh has been used to stabilize the 
rectum either anteriorly or posteriorly. The risk of an infection 
is certainly of concern, and in addition, the amount of pelvic 
scarring may potentially increase the risk of pelvic bleeding 
and anastomotic diffi culties. Moreover, if the initial anastomo-
sis was performed at the 15-cm level, a more distal level of 
anastomosis might be required. One must be cautious about 
such an anastomosis especially if the patient has decreased 
sphincter tone and/or if a subtotal rather than a sigmoid colec-
tomy is being considered, as postoperative diarrhea (or inconti-
nence) may be extremely debilitating. 

 If a second resection is planned, removal of the previous 
anastomosis is important to prevent ischemia with resultant 
mucosal sloughing, anastomotic dehiscence, or stricture may 
occur [ 1 ,  16 ]. Fengler et al. noted mucosa sloughing after 
perineal proctosigmoidectomy was  performed for recurrent 
prolapse after the initial operation was an anterior resection. 
They indicated that unless resection of the previous anasto-
mosis is conducted, resection for the recurrence should be 
avoided [ 16 ]. The authors also noted that if the initial sur-
gery was an Altemeier procedure, the anastomosis will likely 
prolapse; thus, repeat perineal proctosigmoidectomy should 
incorporate resection of the previous anastomosis, decreas-
ing the likelihood of ischemia or anastomotic complications 
after the recurrent prolapse repair [ 16 ]. An attempt to pre-
serve the superior hemorrhoidal artery during a resection- 
rectopexy should be made if a perineal proctosigmoidectomy 
was performed for the initial prolapse [ 1 ]. In the study by 
Steele et al., only two patients developed a stricture postop-
eratively. The authors partly attributed this low incidence to 
the preservation of the superior hemorrhoidal vascular sup-
ply when resection-rectopexy was performed after perineal 
proctosigmoidectomy [ 10 ]. 

 Outcomes after repair of recurrent prolapse have been 
examined in only a few small studies. Recurrence rates have 
been shown to be equivalent to those after the initial surgery, 
regardless of the approach. There is also not much evidence 
evaluating incontinence or constipation after repair of recur-
rent prolapse. In a small study of 14 patients who underwent 
surgery for recurrent prolapse over a 10-year period, three 
patients were incontinent initially, and they remained incon-
tinent even after successful repair of the recurrent prolapse 
[ 16 ]. It is the preference of the senior author to preserve the 
inferior mesenteric and superior rectal vessels during all 
abdominal resection-rectopexy procedures. 

 The discussion of laparoscopy and recurrent rectal pro-
lapse is extremely limited. Tsugawa et al. published a case 
report in 2002. They used laparoscopic rectopexy safely in 
two patients, without complications or recurrence noted in a 
2-year follow-up [ 18 ].  
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    Our Treatment Preferences for Rectal 
Prolapse 

    Initial Rectal Prolapse 

  Key Concept: We prefer a laparoscopic abdominal approach, 
when feasible. Based on symptoms and subsequent work-up for 
signifi cant constipation, this may involve a resection- rectopexy 
(when absent) or subtotal colectomy (when present).  

 If the patient is unfi t for a transabdominal operation, then 
we would discuss with the patient the alternative transperi-
neal options. If a transabdominal operation is planned and 
the patient has constipation, a colonic transit study should be 
undertaken to insure that a subtotal colectomy with ileorectal 
or ileosigmoid anastomosis is not potentially advisable. In 
addition, cinedefecography and/or water-soluble contrast 
enema testing may reveal a signifi cantly redundant sigmoid 
colon that usually mitigates for concomitant sigmoid colec-
tomy. Our preference is generally for a resection-rectopexy 
unless the patient has profound incontinence and limited sig-
moid redundancy. The reason for a resection-rectopexy is to 
avoid the problems with constipation after non-resectional 
rectopexy that are likely to occur in this setting. 

 The procedure will preferentially be performed in a lapa-
roscopic manner with a camera in an infraumbilical port and 
the two working ports in the right upper quadrant and right 
lower quadrant, respectively. We routinely employ ureteric 
catheters in patients in whom signifi cant adhesions and/or 
fi brosis is expected. This operation is the only one in which 
we deliberately do not mobilize the splenic fl exure as we wish 
to have a tension-free anastomosis without redundancy. Due 
to the inevitable redundancy of the left colon, splenic fl exure 
mobilization is generally unnecessary. It is useful to try to 
avoid redundancy, and in fact, the sigmoid colectomy is per-
formed to avoid redundancy. Therefore, routine splenic fl ex-
ure mobilization in this scenario seems counterproductive. 

 In addition, we deliberately do not divide either the inferior 
mesenteric artery/vein or the superior rectal artery/vein. After 
full left colonic mobilization, the presacral space is entered, 
and a dissection as for a total mesorectal excision is undertaken 
to the level of the levator muscles. The mobilization proceeds 
with visual, digital, and fl exible sigmoidoscopic assessment if 
necessary. Lateral dissection defi nitely decreases recurrence 
rates, although it very well may induce constipation. However, 
the concomitant performance of a sigmoid colectomy with the 
rectopexy should balance this potential problem. Therefore, 
the combination of resection and rectopexy with division of the 
lateral stalks would seem to offer the best combination of good 
outcomes – including simultaneously minimizing both recur-
rence rates and postoperative constipation. 

 After full mobilization, irrigation, and verifi cation of metic-
ulous hemostasis, a short suprapubic or short Pfannenstiel inci-
sion is made. The rectopexy is then generally undertaken 
utilizing two 0-Prolene sutures through each lateral stalk 

including the periosteum in a horizontal U-stitch. The three to 
four rectopexy sutures are tagged but not tied. The points of 
resection of the descending-sigmoid junction and the rectosig-
moid junction are then divided. It is important that the superior-
most rectopexy sutures are not in immediate proximity to the 
anastomosis to hopefully avoid any acute angulation of that 
anastomosis. The left colonic and sigmoidal vessels are divided 
with an energy source along the bowel wall in order to carefully 
preserve the superior rectal and inferior mesenteric vessels to 
insure optimal collateral blood supply. Division of these ves-
sels has unfortunately been associated with rectal necrosis. 
A standard circular end-to-end anastomosis is performed 
between the descending colon and the rectum. The standard air 
insuffl ation test is undertaken using fl exible endoscopic guid-
ance, after which the rectopexy sutures are carefully secured. It 
is important to insure that the posterior aspects of the lateral 
stalks are tied fl ush against the periosteum and that there are no 
gaps through which small bowel might slip and become injured 
by the rectopexy sutures. After the sutures are secured, the air 
testing is again repeated with fl exible sigmoidoscopy to also 
insure that the rectal lumen has not been compromised or nar-
rowed. Ultimately a 19-mm suction drain is placed through a 
stab wound and left in the presacral space, and the abdomen is 
closed. An incision of greater than 7 cm is seldom necessary, 
except in obese patients. 

 We do not like to use mesh because of the risk of infec-
tion. Moreover, having operated on many patients in whom 
prolapse has recurred after mesh placement, it is only with 
great trepidation that we would perform anastomosis in the 
vicinity of the mesh. Moreover, excision of the mesh is often 
impossible without rectal resection, which then brings about 
the scenario of a low pelvic anastomosis. Sutures through the 
lateral stalks incorporating the anterior periosteum and pre-
sacral fascia should be suffi cient to stabilize the rectum with-
out need for introducing mesh.  

    Perineal Proctosigmoidectomy 

  Key Concept: Perineal approaches are used only for a select 
group of patients. Balancing adequate removal of redundant 
bowel with avoiding tension at the anastomosis is key to suc-
cessful outcomes.  

 Once again, we prefer this operation for frail elderly 
patients and for patients with signifi cant comorbidity, as well 
as for patients who have had prior failed perineal rectosig-
moidectomy. In instances of circumferential mucosal pro-
lapse or minimal circumferential full-thickness prolapse 
after failed perineal rectosigmoidectomy, a Delorme proce-
dure could be considered. It is important as part of the 
Delorme procedure to ensure imbrications of the muscle 
prior to creating an anastomosis. 

 We perform this perineal operation with the patient in 
prone position, under general anesthesia or with an epidural 
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or local with sedation. We use a handheld energy device for 
division of the mesorectum and mesentery. We slowly extract 
the rectum and sigmoid until there is resistance, carefully 
making sure that there is hemostasis and that no bleeding 
vessels retract into the anal canal. Once resistance is felt, the 
colon is manipulated to be sure that there is no more redun-
dant sigmoid left. Although the entire redundancy should be 
extracted, there should be no tension on the coloanal anasto-
mosis. The few tricks to try to decrease the rate of anasto-
motic leak include leaving enough laxity under the mesocolon 
to comfortably lift it from the recto-peritoneum, placing the 
anastomosis far enough cephalad to the rectopexy sutures to 
prevent acute angulation with obstruction, and preservation 
of the inferior mesenteric and superior rectal vessels. We 
also prefer to create a 6 × 6 to 8 × 8 cm colonic J pouch when-
ever possible. 

 Before the anastomosis is created, the levatorplasty is usu-
ally performed. With simple sutures, if possible the anterior 
and posterior levator muscles are plicated, ensuring that their 
outlet is narrowed without placing too much tension on the 
proximal colon that is about to be anastomosed to the anoderm. 
In general, it is much easier to plicate the anterior levator mus-
cles although this approach is the converse of the Parks’ poste-
rior anal repair. Approximately 1–2 fi ngerbreadths left between 
the levatorplasty and the colon should be adequate. The leva-
torplasty may help decrease incontinence as well as provide 
more support to prevent recurrence. We hand sew our anasto-
moses with interrupted 3-0 Vicryl sutures; however, a transanal 
stapler can be used to create the anastomosis. A circular stapled 
anastomosis is performed in a manner akin to a PPH TM  (Ethicon 
Endo-Surgery, Cincinnati, OH) procedure in that two circum-
ferential purse strings can be used – one in the descending 
colon or colonic J-pouch and the other in the anoderm. In 
instances in which a stapled anastomosis is to be undertaken, 
suffi cient redundancy must exist and in addition minimal size 
discrepancy. Furthermore, the initial incision should be at least 
2 cm above the dentate line so that the anastomosis is not at or 
potentially even below the dentate line.  

    Incarcerated Rectal Prolapse 

 Perineal proctosigmoidectomy is the treatment of choice for 
incarcerated rectal prolapse, regardless of the patient’s 
health. The operation is performed in standard fashion, mak-
ing sure that the entire ischemic portion of the rectum and 
sigmoid is resected.  

    Concomitant Pelvic Prolapse 

  Key Concept: A complete evaluation for other pelvic fl oor 
disorders should be performed, as a multidisciplinary 
approach may be required to repair all defects.  

 It is the responsibility of the colorectal surgeon to ask 
about associated gynecological and urological symptoms 
when patients present with prolapse. During the physical 
examination, perineal descent or uterine, vaginal, or bladder 
prolapse may be noted. These patients are best managed with 
a multidisciplinary approach with consultation with urogy-
necology, and they should have a thorough evaluation includ-
ing defecography, transvaginal and transrectal ultrasound, or 
urodynamic testing depending on the patient’s presentation. 
Defecography is undertaken in cases of internal prolapse. I 
have not found any additional information to be gained from 
defecography in patients with visible circumferential full-
thickness rectal prolapse. 

 Combined procedures are reasonable and usually pre-
ferred by the patient, although the surgical approach must be 
discussed initially in order to avoid placing mesh in the pel-
vis if a sigmoid resection is planned.  

    Recurrent Rectal Prolapse 

  Key Concept: In the setting of recurrent prolapse, a thorough 
history and physical examination will guide the need for 
adjuvant studies. When possible, a transabdominal repair 
should be your initial choice.  

 If a patient has recurrent full-thickness rectal prolapse, 
evaluation is guided by the patient’s symptoms. If the patient 
has constipation that continued or worsened after the initial 
operation, a colonic transit study and defecography should be 
conducted to evaluate for potential colonic inertia or obstructed 
defecation syndrome. If the patient is incontinent, endoanal 
ultrasound, manometry, and physiologic testing should be per-
formed. The positive fi ndings may have contributed to failure 
of the initial repair and may change our next steps in manage-
ment. It is reasonable to recommend biofeedback fi rst if pelvic 
fl oor dysfunction is present before repairing the recurrent pro-
lapse or postoperatively once the patient recovers. This method 
may help manage the patient’s expectations after surgery. 

 Regardless of the initial repair, we recommend a transab-
dominal repair if the patient is medically fi t. The selection of 
the operation is determined based on the previous repair and 
the patient’s current symptoms. If the patient has no consti-
pation and no evidence of sigmoid redundancy, we perform 
a suture rectopexy, regardless of whether the patient had a 
previous perineal repair or abdominal approach with or with-
out resection. If constipation is also present, we add a resec-
tion, including the previous anastomosis if resection was 
performed initially. We again attempt to preserve the supe-
rior hemorrhoidal artery if resection is planned. Suture recto-
pexy without resection should not result in ischemia 
regardless of the previous repair. 

 If the patient had a previous perineal proctosigmoidectomy 
and is at excessive risk for a transabdominal operation, we per-
form a repeat perineal operation. If the previous anastomosis 
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cannot be transanally resected or if the blood supply appears 
questionable, we would perform a Delorme procedure. 

    If the patient had a previous laparoscopic rectopexy with 
or without resection, we would consider a laparoscopic 
approach to repair the recurrence. We always perform lapa-
roscopy using the open    Hasson technique; however, in the 
case of a previous operation, an open technique is mandatory. 
If the patient had multiple abdominal operations or evidence 
of signifi cant scar tissue at previous incisions on abdominal 
exam, we would likely perform an open procedure. Due to the 

reoperative nature of the surgery for recurrence, we would 
likely use ureteral stents for a transabdominal approach.   

    Summary Pearls 

 Patients’ expectations should be managed from the initial 
encounter. An honest discussion regarding the risk of recur-
rence after the initial and second repair (not higher than after 
the initial operation according to the literature) is essential, 
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using information provided in the individual patient’s evalu-
ation. Nonoperative management of recurrence is generally 
recommended only if the patient is unfi t for even a perineal 
repair or if the symptoms are minimal and not too bother-
some to the patient. Limited mucosal prolapse after initial 
prolapse repair is not considered true recurrence in the litera-
ture; in-offi ce banding procedures can be performed, or if 
more signifi cant, a Delorme procedure can be attempted if 
the patient is willing to undergo another operation. 

 They should also understand that the ultimate functional 
outcome of the procedure cannot be expected in less than 
1–2 years after surgery. It is best to include not only the 
patient but, if the patient consents, also the family in these 
discussions. The postoperative function can sometimes be 
optimized by a combination of anti-motility agents, fi ber, 
and pelvic fl oor retraining for the immediate postoperative 
period and potentially for the fi rst 1–2 years. Regardless of 
the technique used, understanding the pearls and pitfalls for 
each procedure and sharing realistic expectations with the 
patient regarding both function and recurrence will prove 
extremely benefi cial in managing rectal prolapsed (Fig.  11.8 ).
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    Evaluation 

    History 

  Key Concept :  Obstructive defecation is defi ned by patient 
symptoms . 

 The prevalence of constipation ranges from 0.7 to 79 %, 
with a median of 16 % worldwide, and patients with outlet 
dysfunction (i.e., obstructive defecation) make up a signifi -
cant portion [ 1 ]. While differentiating among the various eti-
ologies of constipation can be diffi cult, a careful history 
remains the key aspect. Patients with obstructive defecation 
complain of the need for prolonged straining and of a sense 
of incomplete rectal evacuation. Frequently they report 
spending up to 30 min in the bathroom attempting to defe-
cate. They often use laxatives or enemas; they may use digi-
tal extraction and vaginal or perineal pressure to aid 
evacuation. Some patients may complain of both an infre-
quent urge to defecate and diffi culty evacuating stool that 
reaches the rectum. While abdominal discomfort may 
accompany these symptoms, it is not the dominant com-
plaint, as opposed to patients with slow-transit constipation 
or irritable bowel syndrome. Nausea and emesis are rare. 
Rectal pain is unusual unless the etiology is sphincter spasm 
related to an anal fi ssure.  

    Physical Examination 

  Key Concept :  Obstructive defecation has a large differential 
diagnosis .  It is critical to exclude mechanical causes of 
obstruction such as anal or rectal cancers . 

 The term obstructive defecation covers a set of symptoms 
that may be caused by rectal prolapse, internal rectal pro-
lapse, rectocele, enterocele, pelvic organ prolapse, solitary 
rectal ulcer syndrome, descending perineum syndrome, and 
pelvic fl oor muscle dysfunction. The portion of the syn-
drome that relates to pelvic fl oor muscle dysfunction is also 
known as paradoxical puborectalis contraction, non-relaxing 
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 Key Points 

•     Obstructed defecation is defi ned by patient 
symptoms.  

•   Adjunctive tests such as transit studies, anorectal 
manometry, balloon expulsion, EMG, fl uoroscopic 
(conventional) defecography, MR defecography, 
and perineal ultrasound may be useful in identify-
ing a potential cause for a patient’s symptoms but 
ought to be interpreted cautiously.  

•   Treatment depends on the etiology of obstructed 
defecation and is initially nonoperative. Fiber, 
improved toileting habits, and biofeedback are gen-
erally the primary approach.  

•   Obstructive defecation symptoms improve with 
rectocele repair, but optimal surgical approach 
remains uncertain.  

•   Preliminary results for ventral rectopexy and 
STARR for internal intussusception are emerging.    
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puborectalis syndrome, outlet obstruction, anismus, pelvic 
fl oor dyssynergia, spastic pelvic fl oor syndrome, and dys-
chezia. The fi rst step in the evaluation is a careful physical 
examination. The purpose of the examination of these 
patients is to exclude other abnormalities and to identify the 
underlying cause. Inspection of the perianal area may reveal 
a patulous anus, skin irritation, or an anal fi ssure. The peri-
anal and perineal regions should be examined at rest and 
with straining for perineal descent, rectal prolapse, and vagi-
nal bulge (Fig.  12.1 ). The digital examination may reveal 
stenosis or a mass causing the symptoms. Attention should 
be paid to resting tone, squeeze, and sphincter response to 
Valsalva during the digital examination. The sphincter mus-
cles and puborectalis muscle normally relax with straining. 
The examiner should also be aware to check for rectal wall 
descending during Valsalva (i.e., intussusception or pro-
lapse) or a bulging from above in the rectovaginal septum 
(i.e., enterocele). Pressure on the anterior rectal wall during 
the examination may also identify a rectocele. Examination 
on the commode after bearing down may reveal a rectal pro-
lapse or signifi cant vaginal prolapse.

   A careful urogynecologic examination is also important, 
particularly in any patient with a suggestion of rectal or other 
pelvic organ prolapse. If prolapse is visible at the vaginal 
introitus or a bulge is noted during the Valsalva maneuver, a 
systematic examination should be performed. With the 
patient in a supine position and the head of the examination 
table elevated to 45°, an appropriately sized vaginal specu-
lum is placed in the vagina to view the cervix or vaginal cuff. 
While the patient is performing the Valsalva maneuver, the 
speculum is slowly removed. The extent to which the cervix 
or the vaginal vault follows the speculum through and out of 
the vagina is noted. The speculum is disassembled and the 
posterior or fi xed blade is used for examination. To examine 
the anterior vaginal wall, the posterior vaginal wall is 
retracted with the fi xed blade and the extent of any anterior 

vaginal prolapse during the Valsalva maneuver is noted. To 
examine the posterior vaginal wall, the fi xed blade is 
inverted, the anterior vaginal wall is retracted, and the patient 
is instructed to repeat the Valsalva maneuver. Any resulting 
prolapse or bulge is noted. Bimanual and rectovaginal exam-
inations help identify any coexisting pelvic abnormalities, 
including those of the perineal body. If pelvic organ prolapse 
is not evident, especially in a woman feeling a bulge, the 
patient should be examined in the standing position while 
she performs the Valsalva maneuver [ 2 ].  

    Endoscopy 

 The next step in evaluation of these patients is anoscopy and 
fl exible sigmoidoscopy or colonoscopy. Anoscopy may 
identify circumferential folds in the rectal wall descending 
from above indicating a possible prolapse or intussusception. 
While the choice of endoscopic procedure is determined by 
the patient’s age and interval since last screening examina-
tion, it is necessary to exclude polyps or neoplasm as the 
cause of the obstructive symptoms. The examination may 
also identify a solitary rectal ulcer, colitis cystica profunda, 
or any suspicious lesion that should be biopsied to exclude a 
neoplastic process and confi rm the diagnosis. If the endos-
copy is negative, the next step depends upon your clinical 
suspicion for another diagnosis and the patient’s response to 
conservative therapy  

    Adjunctive Tests 

  Key Concept :  Additional testing is useful if the patient has 
mixed symptoms of infrequent urge and obstructed defeca-
tion .  The testing is also performed to confi rm fi ndings on 
physical examination as the source of the symptoms or to 
identify the cause if there is uncertainty on the physical 
examination . 

 There is no single test that is able to defi nitively diag-
nose obstructive defecation or the underlying etiology. 
Several adjunctive studies may be performed to help arrive 
at a diagnosis, including transit studies, anorectal manom-
etry, balloon expulsion, EMG, fl uoroscopic (conventional) 
defecography, MR defecography, and perineal ultrasound 
[ 3 ,  4 ]. If the patient complains of an infrequent urge to def-
ecate, as well as diffi cult evacuation, colonic transit time 
and balloon expulsion tests may be useful to determine the 
primary problem. 

    Colonic Transit Study 
 Colonic transit can be evaluated with a colonic marker 
study (Fig.  12.2a, b ) [ 3 ]. This test involves asking the 
patient to swallow a capsule containing radiopaque rings 

  Fig. 12.1    Rectocele. Rectal prolapse can also seen at the verge that was 
easily visualized with straining ( Courtesy of M .  Shane McNevin ,  MD )       
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followed by abdominal x-ray typically on day 3 and day 5 
to determine the number of markers left and their loca-
tions [ 4 ]. If more than 5 of the 24 markers are present on 
day 5, the study suggests slow-transit constipation. The 
distribution of the markers may also suggest an etiology, 
with a diffuse pattern suggesting colonic inertia, and 
markers predominantly present in the distal colon and rec-
tum suggesting that pelvic outlet obstruction is the pri-
mary problem, rather than abnormal transit through the 
colon [ 5 ].

       Balloon Expulsion 
 A balloon expulsion test involves infl ation of a rubber bal-
loon inserted into the rectum; the patient is then asked to 
expel the balloon. Normal subjects can expel the balloon in 
1 min. While a positive test (i.e., inability to expel) indicates 
obstructive defecation, some patients with obstructive defe-
cation may still be able to expel the balloon. Although a 
simple test, the methods for performing the balloon expul-
sion test are not standardized in regard to the fi lling volume 
of the balloon, position of the patient, and expulsion time [ 6 ]. 
It also does not defi ne the mechanism of obstructed 
 defecation, but simply helps confi rm it is the cause of the 
patient’s symptoms. Therefore, it is best used as a screening 
test for a functional defecation disorder [ 7 ]. 

  Key Concept :  The primary purpose of some tests is to iden-
tify pelvic fl oor dyssynergia .  One of the tests ,  manometry , 
 also excludes Hirschsprung ’ s disease . 

 If the patient complains only of obstructive defecation 
symptoms, the goal of additional testing is to identify the 
underlying etiology. More than one contributing factor may 
be seen on the testing. The following tests may be useful:  

    Anorectal Manometry 
 Anorectal manometry testing will tell you the resting anal 
pressure, squeeze pressure, rectoanal inhibitory refl ex, rectal 
sensations (fi rst and maximum tolerable), rectal compliance, 
and rectal and anal pressure during attempted defecation 
[ 6 ,  7 ]. Abnormalities in these parameters may direct the clini-
cian towards potential pathophysiology causing obstructive 
defecation. The main abnormality in obstructive defecation is 
absent or inadequate relaxation of the anal sphincter, some-
times associated with contraction during straining [ 6 ]. An 
absent rectoanal inhibitory refl ex (RAIR) is an indication of 
Hirschsprung’s disease, which is usually diagnosed in child-
hood, rather than obstructive defecation. Elevated sensory 
thresholds, increased compliance, and rectal motor dysfunc-
tion may be seen with obstructive defecation and can be 
treated with biofeedback [ 6 ,  8 ]. You should be aware that 
manometry may overdiagnose dyssynergia. Paradoxical 
sphincter contraction has been shown in 22 % of asymptom-
atic controls, and the rate was not statistically different in 
constipated patients [ 7 ,  9 ]. The fi nding may be due to the 
horizontal patient position and simulated environment.  

    Electromyography (EMG) 
 EMG is a direct and specifi c test for the examination of 
somatic muscular activity of the external anal sphincter, 
puborectalis muscle, and pubococcygeus muscle during 
attempted defecation [ 10 ]. EMG may be performed with a 
needle study, but more frequently EMG recruitment test-
ing is done with a sponge for the patient’s comfort. With 
either method, the patient is asked to tighten the sphincter 

a

b

  Fig. 12.2    ( a ,  b ) Sitzmark study demonstrating large stool burden in 
the rectum and left colon and retained sitzmarkers       
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muscle and then to bear down. Myoelectrical activity at 
rest, during squeeze, and push are recorded. Non-
relaxation, or even increased activity, in these muscles dur-
ing attempted defecation is considered abnormal and may 
indicate that the patient’s symptoms are secondary to dys-
functional muscle. However, paradoxical activation of the 
puborectalis and external sphincter has been observed in 
disorders other than obstructive defecation and in normal 
subjects [ 11 ,  12 ]. Also, some patients with symptoms of 
obstructive defecation demonstrate normal inhibition of 
external sphincter and puborectalis activity [ 11 ,  13 ,  14 ], 
suggesting another etiology.   

    Imaging 

  Key Concept :  Imaging is used when rectal prolapse ,  recto-
cele ,  solitary rectal ulcer syndrome ,  or fi ndings suggestive of 
pelvic organ prolapse are seen on examination .  Imaging may 
also confi rm or refute the presence of non - relaxation of the 
puborectalis muscle . 

    Defecography 
 Defecography can identify structural abnormalities and also 
assess functional parameters [ 15 ]. Defecography may allow 
diagnosis of several problems that may be contributing to 
the patient’s symptoms such as internal intussusception, 
external rectal prolapse, rectocele, sigmoidocele, entero-
cele, and paradoxical contraction of the puborectalis muscle 
(Figs.  12.3 ,  12.4  and  12.5 ) [ 6 ,  7 ]. However, other than rectal 
prolapse, many of these fi ndings are present in asymptom-
atic controls, so the defecography fi ndings ought not to be 
the sole indication for surgery [ 6 ,  16 ,  17 ]. Anorectal angle 
measurements among observers are greatly variable, as 
there is no consensus on whether the rectal axis should be 
drawn through the anterior, central, or posterior wall [ 7 ,  18 ].

     MR defecography is a newer modality that allows ana-
tomic and dynamic pelvic fl oor evaluation in real time with-
out radiation exposure (Figs.  12.6  and  12.7 ) [ 7 ,  19 ]. Several 
studies have compared conventional defecography to MR 
defecography with differing results. MR defecography, 
unless open, requires a horizontal positioning of the patient, 
which is not a physiologic defecatory position but, however, 
has shown more reproducible results, compared to conven-
tional fl uoroscopic defecography [ 6 ,  20 ]. In a small study, 
seated open MR defecography compared to closed supine 

  Fig. 12.3    Defecography of rectocele       

  Fig. 12.4    Defecography of rectal prolapse with enterocele       

  Fig. 12.5    Defecography of deep internal intussusception       
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MR defecography shows similar detection of most clinically 
relevant fi ndings. Rectal intussusception was seen only on 
seated MR [ 21 ]. Studies comparing conventional 

 defecography and supine MR with evacuation phase showed 
no signifi cant differences in sphincter hypotonia, dyssyner-
gia, rectocele, or rectal prolapse [ 22 ,  23 ]. In contrast, a small 
study comparing dynamic pelvic MRI and videoproctogra-
phy showed videoproctography to be more sensitive in 
detecting anterior and posterior rectoceles, rectoanal intus-
susceptions, sigmoidoceles, and perineal descent [ 24 ]. A dif-
ferent small study showed dynamic cystocolpoproctography 
and dynamic pelvic MR to be concordant for rectocele, 
enterocele, cystocele, and perineal descent; dynamic MR 
was the only modality that identifi ed levator ani hernias; 
dynamic cystocolpoproctography identifi ed sigmoidoceles 
and internal rectal prolapse more often than dynamic MR 
[ 25 ]. Likely, your local expertise will dictate the appropriate 
imaging modality at your institution.

        Perineal Ultrasound 
 Dynamic perineal ultrasound is performed by placing a 
probe on the perineum, between the anus and the introitus. 
Compared to healthy controls, patients with symptoms of 
obstructive defecation demonstrate signifi cantly greater 
absence of relaxation of the puborectalis muscle on straining 
and signifi cantly higher incidence of rectal internal mucosal 
prolapse on dynamic perineal ultrasound [ 26 ]. There is good 
concordance between dynamic transperineal ultrasound and 
defecography for identifying rectocele, rectoanal intussus-
ception, anorectal angle, and dyssynergic contraction of the 
puborectalis [ 27 ,  28 ]. Like many studies of this nature, the 
performance and interpretation are reliant on the experience 
and expertise of the user.    

    Our Recommendations 

  Key Concept :  The choice of adjunctive tests depends upon 
the patient ’ s symptoms and the fi ndings on physical 
examination . 

 In our practice, after thorough history, physical examina-
tion, and endoscopy, we start with conservative manage-
ment, including stool bulking and osmotic laxatives. If the 
patient has combined symptoms, we perform transit studies 
to help qualify the type of constipation the patient may be 
experiencing: slow transit vs. pelvic outlet obstruction vs. 
combination. Currently defecography is done for patients 
with demonstrated or suspected rectal prolapse or solitary 
rectal ulcer syndrome, as well as patients with symptomatic 
rectocele or enterocele. The goals are better understanding of 
the anatomy and exclusion of concomitant abnormalities. 
Admittedly, defecography is readily available at our site; 
however, when it is not, dynamic MRI is an option, but it is 
important to have a radiologist with the interest and training 
for appropriate interpretation. It is possible that in the future 
perineal ultrasound will replace both tests for radiation expo-
sure and cost reasons, but at the present, there is only limited 

  Fig. 12.6    MRI defecography of rectocele       

  Fig. 12.7    MRI defecography of enterocele, cystocele, and rectal 
invagination       
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experience. EMG recruitment is done on patients with 
obstructive defecation unless full-thickness rectal prolapse is 
present. In all other patients, non-relaxation would be 
addressed fi rst even if an indication for surgery was present. 
In addition, EMG recruitment helps to confi rm or refute the 
diagnosis of anismus. We perform manometry on these 
patients but largely for research purposes rather than as aid 
for clinical decision-making. Balloon expulsion testing is 
rarely done. It is helpful however when the diagnosis is 
uncertain or if the patient is diverted.  

    Etiology and Treatment Options 

  Key Concept :  Treatment decisions depend upon the etiology 
of obstructive defecation . 

 If a full-thickness rectal prolapse is diagnosed, surgical 
correction is performed; any persistent evacuation diffi cul-
ties are addressed postoperatively. Please see Chap.   11     where 
Drs. Wexner and Hayden address the options for repair. If 
non-relaxation of the puborectalis muscle is identifi ed on 
testing, particularly if seen on two tests, that issue is 
addressed fi rst even if a rectocele, internal intussusception, 
or enterocele is also identifi ed. If a rectocele is the only 
abnormality identifi ed, it is addressed; the same is true for 
enterocele and sigmoidocele in some circumstances. 

    Non-relaxing Puborectalis 

  Key Concept :  Non - relaxation of the puborectalis muscle may 
be an isolated fi nding or seen in combination with other 
abnormalities .  Initial treatment is medical management 
including dietary recommendations and possible recommen-
dation of fi ber supplements or osmotic laxatives combined 
with biofeedback therapy . 

 Non-relaxation of the puborectalis may be diagnosed on 
EMG recruitment, defecography, balloon expulsion tests, 
and ultrasound. There is controversy about the diagnostic 
criteria and even the existence of this fi nding [ 9 ,  12 ]. The 
false-positive rate is poorly documented but false positives 
do occur, likely secondary to a poor understanding of instruc-
tions or embarrassment [ 9 ]. In our institution, 15 % of 
patients were able to demonstrate appropriate puborectalis 
function during their fi rst biofeedback appointment, suggest-
ing a false-positive diagnosis    (unpublished data). 

 Our preferred initial treatment of non-relaxation of the 
puborectalis is biofeedback therapy. Regardless of the tech-
nique utilized, the goals of biofeedback therapy are to cor-
rect the lack of appropriate coordination of the abdominal 
muscles and sphincter mechanism and to enhance rectal sen-
sory perception. Published methods include manometry- 
based biofeedback, EMG biofeedback, balloon defecation, 

and home device training. Surface EMG electrodes may be 
used on the abdominal and gluteal muscles. Protocols vary 
but typically include four to six training sessions. 
Improvement of symptoms varies between 44 and 100 % in 
several uncontrolled trials [ 29 ]. The wide range is likely due 
to the vague defi nition of endpoints, variable duration of 
follow-up, and inconsistent patient selection. What is clear is 
that results are better in patients who complete the full- 
prescribed course of treatment [ 30 ]. There have been several 
randomized controlled trials [ 31 – 36 ] where biofeedback was 
compared to medical management, polyethylene glycol, 
diazepam/placebo, balloon defecation treatment, and sham 
feedback therapy. In all of these studies, biofeedback was 
found to be superior to the other treatment options. An addi-
tional 1-year long-term follow-up study reported that bio-
feedback was superior to medical management [ 34 ]. Another 
recent study showed benefi t in patients with anismus with 
and without IBS [ 37 ]. Overall, in addition to the positive out-
comes, biofeedback is inexpensive and safe without reported 
adverse events.  

    Failure of Initial Management/Surgical Options 

  Key Concept :  If symptoms do not resolve with biofeedback 
therapy ,  reported alternative treatments include botulinum 
neurotoxin injection and surgical division of the puborectalis 
muscle .  Botulinum neurotoxin appears to be safe ,  while sur-
gical division of the puborectalis muscle is no longer recom-
mended because of reported complications . 

 If obstructive defecation symptoms persist in patients 
whose only abnormality is non-relaxation of the puborectalis 
muscle, then botulinum neurotoxin injection may be consid-
ered. In reported studies two bilateral injections of botuli-
num neurotoxin into the puborectalis and external sphincter 
muscles are performed with total amounts varying from 60 
to 100 units [ 38 – 44 ]. The injections are done under either 
digital or ultrasound guidance and with either local or gen-
eral anesthesia. Improvement in symptoms varies from 33 to 
79 % [ 38 ,  40 – 45 ]. In the studies with postoperative evalua-
tion, the sphincter pressures and anorectal angle decreased. 
The improvement typically lasts only 3 months, so repeat 
injections are often required. Careful selection of patients is 
important. In one study, examination under anesthesia of 
nonresponders revealed signifi cant abnormalities (rectal pro-
lapse, fi ssure, internal anal sphincter myopathy) in 97 % of 
patients [ 38 ]. When those patients were excluded, the 
response to botulinum toxin was 96 %. In that same study, 
gender and presenting symptoms were the only factors pre-
dictive of success, with men and patients presenting with 
obstructive defecation symptoms alone more likely to 
respond. A randomized study compared biofeedback to botu-
linum neurotoxin injection in treatment of anismus [ 39 ]. 

A.C. Lowry and J.L. Irani

http://dx.doi.org/10.1007/978-1-4614-9022-7_11


191

Initial improvement was signifi cantly better in the injection 
group, but there was no difference in long-term success or 
patient satisfaction. None of the studies reported serious 
complications, though temporary incontinence of fl atus is 
reported in several studies. Our feelings are that while the 
primary disadvantage of botulinum neurotoxin injection is 
the potential need for repeat treatment, it appears to be safe 
and a reasonable option in the treatment of these patients. 

 On the other hand, surgical division of the puborectalis 
muscle, a previously reported option has been largely aban-
doned because of the high rate of incontinence [ 46 – 48 ]. 
However, one recent study compared biofeedback, botuli-
num neurotoxin injection, and surgical division of the 
puborectalis muscle [ 49 ]. Patients undergoing surgical treat-
ment had the best long-term improvement, with 70 % 
improvement at 1 year vs. biofeedback (30 %) or botulinum 
toxin injection (35 %). Incontinence was reported in 13 %. 
Outpatient anal dilatation is described as another option. 
Thirteen patients performed daily insertion of anal dilatators 
for 30 min for 3 months [ 50 ]. At 6 months from the end of 
treatment, all patients reported improvement. For patients 
who prefer or do not respond to other treatments, the remain-
ing surgical option is diversion.   

    Our Recommendations 

 In our practice, patients with non-relaxation of the puborec-
talis muscle, either as an isolated or combined abnormality, 
are referred for biofeedback. For those patients with isolated 
non-relaxation that persists after biofeedback, botulinum 
neurotoxin injection is offered. We do not recommend divi-
sion of the puborectalis muscle because of the risk of irre-
versible incontinence. Diversion is rarely indicated but may 
be offered when the impact on the symptoms severely impair 
patient’s quality of life.  

    Rectoceles 

  Key Concept :  Rectoceles are common fi ndings in parous 
women ;  caution must be exercised in attributing symptoms to 
them . 

 The prevalence of rectoceles is poorly documented, as 
many women are asymptomatic, with reported rates vary-
ing from 18 to 40 % in limited studies (Fig.  12.8 ) [ 17 ,  51 ]. 
Confounding this, rectoceles are seen on defecography in 
81 % of asymptomatic women [ 17 ]. Because rectoceles are 
quite common, you should be cautious about attributing 
symptoms to that fi nding alone. In addition, a recent review 
demonstrated variable association of the degree of poste-
rior compartment prolapse and symptoms of obstructive 
defecation [ 52 ].

      Surgical Indications 

  Key Concept :  Surgery is indicated for persistent obstructive 
defecation symptoms and / or a symptomatic vaginal bulge . 

 Women with obstructive defecation secondary to a recto-
cele typically complain of a sense of incomplete evacuation 
with a sensation of stool trapped in a visible vaginal bulge or 
rectal pocket. Perineal or posterior vaginal wall pressure facili-
tates evacuation and may serve as an indication that rectocele 
repair will alleviate the symptoms. While some surgeons use 
rectocele size over 3 cm as a criterion for surgery [ 53 ], others 
have found that this does not correlate well with the extent of 
symptoms [ 54 ]. Some authors believe that retention of dye in 
the rectocele is an indication of the clinical signifi cance of the 
rectocele, while others maintain that this fi nding does not 
relate to the relief of symptoms postoperatively [ 55 – 57 ]. 

  Key Concept :  A number of surgical options are available for 
rectocele repair ;  there is no clear evidence of superiority of 
one approach . 

 Rectoceles occur because of disruption or diffuse thinning 
of the fascial tissue between the rectum and the vagina. They 
are essentially a hernia. In other areas of the body, mesh is 
frequently utilized now to reduce recurrence rates. Similarly, 
because of recurrence rates with traditional native tissue 
repairs of rectoceles, repairs utilizing mesh were developed. 
Some of those repairs, with the use of synthetic mesh, for 
example, have been complicated by persistent pain, mesh ero-
sion, and infection. Another approach, stapled transanal 
resection of the rectum (STARR procedure) involves resec-
tion of redundant tissue in the rectum without repair of the 
fascia using linear staplers. While certain patients benefi t, the 
procedure does not resolve symptoms in all women with rec-
toceles, and there is a generalized paucity of data describing 
the results in patients with rectoceles alone. 

 Ventral rectopexy with mesh anchored to the perineal 
body is also currently being evaluated with the goal of 

  Fig. 12.8    Rectocele ( Courtesy of M .  Shane McNevin ,  MD )       
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 repairing the fascial defect with reduced complication rates 
because of the abdominal approach. Unfortunately, no single 
approach has yet been shown to be superior to the others. An 
issue with the literature regarding rectocele is that the defi ni-
tion of anatomically successful repair is not standardized. 
Furthermore, in most cases, the different approaches vary in 
success rates with regard to the outcome measured (i.e., 
recurrence, function, complications). 

 Transvaginal surgical choices include posterior colpor-
rhaphy, site-specifi c rectocele repair, and mesh implantation. 
Posterior colporrhaphy involves midline plication of tissue 
in the rectovaginal septum often with perineoplasty. After 
dissection of the vaginal epithelium from the rectovaginal 
septum, the fascia, and in some hands the levator ani mus-
cles, is plicated in the midline. The fi bromuscular tissue 
adjacent to the perineal skin is also plicated to complete the 
perineoplasty. Generally, the anatomic abnormality is suc-
cessfully repaired, but dyspareunia is common and the func-
tional results variable [ 58 – 64 ]. Recurrence of symptoms 
appears to increase with the length of follow-up [ 65 ]. 

 Site-specifi c repairs consist of identifi cation and repair of 
the fascial defect in the rectovaginal septum [ 66 – 71 ]. A fur-
ther modifi cation added a perineal repair [ 72 ]. These repairs 
also result in acceptable anatomic correction with less sexual 
consequences, but the recurrence rates appear to be higher. 
A randomized trial of posterior colporrhaphy compared to 
site- specifi c repair with and without graft augmentation dem-
onstrated slightly better anatomic success in the posterior col-
porrhaphy patients with no difference in functional outcome 
or dyspareunia [ 58 ]. Another comparative study confi rmed 
those fi ndings [ 73 ]. Overall, relief of defecation symptoms 
varies from 46 to 72 % [ 72 – 74 ]. 

 Disappointing recurrence rates motivated the search for 
alternative repairs [ 65 ,  75 ,  76 ]. The third vaginal approach 
option is mesh implantation, which can occur either through 
use of a mesh-kit technique or as a supplement to any of the 
other procedures. Synthetic permanent, synthetic absorb-
able, and biologic meshes have been used. A number of com-
parative studies of synthetic mesh demonstrated comparative 
anatomic results to native tissue repair [ 77 – 81 ]. Four ran-
domized controlled trials comparing transvaginal permanent 
synthetic mesh to traditional native tissue repair have been 
published; two of the studies involved the use of mesh kits 
[ 82 – 85 ]. One reported fewer recurrences with the use of 
mesh, while the other three reported no differences. The rate 
of mesh extrusion ranged from 5.6 to 16.9 %. Interestingly, 
the study with the positive results also revealed a much 
higher rate of new prolapse in an untreated compartment 
than with traditional repair [ 86 ]. Complications related to the 
mesh including mesh extraction, mesh retraction, pelvic 
pain, and sexual dysfunction were reported. Recent concerns 
about vaginal erosions of the mesh and mesh contractions 
resulting in chronic pain and vaginal shortening resulted in 

an update warning from the FDA in 2011 counseling 
 surgeons about the risks and need for informed consent [ 87 ]. 
Your patients should be informed that surgical intervention 
may be necessary to correct the mesh extrusion and pain sec-
ondary to the mesh, should it occur. At the present there 
appears to be additional risk and insuffi cient benefi t for rec-
ommending the use of synthetic mesh [ 88 ]. 

 Those fi ndings and recommendations led to use of other 
materials. One randomized controlled trial comparing syn-
thetic absorbable mesh to native tissue found no difference 
in recurrence rates [ 89 ]. Unfortunately, the authors did not 
report bowel or sexual functional outcomes. There is some 
evidence that the complication rate is lower with biologic 
mesh than with other mesh. However, two studies comparing 
its use to native tissue found either no benefi t [ 85 ] or a higher 
recurrence rate [ 58 ]. 

 Transperineal repairs of rectoceles involve a perineal inci-
sion with subsequent dissection of the rectovaginal septum 
separating the posterior vaginal wall from the external sphinc-
ter distally and rectal wall proximally. The dissection pro-
ceeds cephalad to the posterior fornix. Imbrication of the 
fascial tissue, along with a site-specifi c repair or insertion of 
mesh, completes the repair [ 90 – 93 ]. A levatorplasty may also 
be added. A randomized controlled trial compared transanal 
repair, transperineal repair alone, and transperineal repair 
with levatorplasty [ 94 ]. Defecography revealed a reduction in 
the size of the rectocele in all groups, but functional scores 
improved only in the two transperineal groups. The combina-
tion of a transperineal approach with levatorplasty yielded the 
most improvement in functional outcome. 

 Transanal repair of rectocele involves the elevation of rec-
tal mucosal fl aps for the length of the rectocele [ 53 ,  95 ,  96 ]. 
The tissue in the rectovaginal septum is then imbricated; ante-
rior levatorplasty and internal sphincter muscle plication may 
be added. The mucosal fl aps are then re-approximated. Several 
investigators report high rates of symptomatic improvement 
after transanal repair [ 53 ,  95 – 101 ]. Typically, low rates of dys-
pareunia are demonstrated. However, a randomized controlled 
trial comparing vaginal to rectal repairs found a higher recur-
rence rate (7 % vs. 40 %) and more frequent incontinence of 
fl atus after the transanal repair [ 102 ]. As noted above, the trial 
comparing transanal and perineal approaches demonstrated 
better functional results with the transperineal approach [ 94 ]. 
Yet, a recent Cochrane review found lower recurrence rates 
with a vaginal approach compared to transanal repairs, high-
lighting the differences among the various approaches for 
each of the outcomes assessed [ 103 ]. 

 Regardless of the type of repair, most studies demonstrate 
improvement in obstructive defecation symptoms including 
splinting [ 85 ,  94 ,  104 ]. On the downside, those same studies 
also reveal a persistence of some symptoms in about 50 % of 
patients. This data, in addition to the frequency of the ana-
tomic fi nding in asymptomatic women, emphasizes the 
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importance of careful selection and informed consent for 
these patients. This is especially pertinent when considering 
that conservative management, including dietary, medica-
tion, and lifestyle changes and possibly a pessary, results in 
improvement in ~50 % of patients [ 105 ].   

    Our Recommendations 

 Recognizing there is not an optimal repair, our preferred 
approach is a site-specifi c repair if the defect can be identi-
fi ed and the surrounding tissue seems adequate. If the defect 
cannot be identifi ed clearly, then a native tissue imbrication 
with the possible addition of biologic mesh (per surgeon 
preference) is utilized. Restoration of the perineal body is 
included. At the present time, we are avoiding the use of syn-
thetic mesh.  

    Internal Intussusception 

  Key Concept :  If internal intussusception is the only abnor-
mality identifi ed ,  medical management is the fi rst - line 
treatment . 

 Internal intussusception (i.e., rectoanal intussusception, 
internal rectal prolapse, occult rectal prolapse) is full- 
thickness, circumferential prolapse of the rectum during 
evacuation that does not protrude through the anus [ 106 ,  107 ]. 
Defecography is the best way to diagnose internal intussus-
ception. Importantly, it is unclear whether internal intussus-
ception is pathologic or is a normal variation, as rectal 
intussusception is seen in 50 % of asymptomatic patients on 
defecography during defecation [ 17 ]. Interestingly, there is 
no difference in the speed or effectiveness of evacuation 
between asymptomatic volunteers with and without rectal 
intussusception. Likewise, symptomatic patients with intus-
susception did not have signifi cantly different evacuation 
parameters compared to either asymptomatic group [ 108 ]. 
Furthermore, some authors believe it is a consequence of 
obstructed defecation rather than a cause of it [ 109 ]. The fre-
quency with which obstructed defecation is associated with 
internal intussusception is unknown [ 110 ]. 

 Rectal intussusception may cause symptoms of obstruc-
tion by blocking the rectal ampulla during defecation; this 
may cause a persistent urge to defecate as well as pain in the 
anal canal [ 111 ]. 

 The treatment of internal intussusception is controversial. 
Initial management is always conservative. Therefore, we 
and most authors recommend conservative treatment con-
sisting of fi ber supplementation, refraining from straining, 
and biofeedback [ 3 ,  109 ,  112 – 114 ]. Over 50 % of patients 
with rectal intussusception experience complete or partial 
resolution of constipation symptoms with biofeedback [ 110 ]. 

    Surgical Treatment 

  Key Concept :  Caution must be exercised before the recom-
mendation of surgical intervention as the outcomes after 
 traditional surgical correction were disappointing .  While 
more recent results from two new procedures are more 
encouraging ,  the role of surgery for this diagnosis is unclear . 

 Surgery for internal intussusception should be approached 
with caution. Adequate repair, as evidenced by elimination 
of the intussusception on defecography, may not equal 
symptom relief for the patient, and likewise, despite persis-
tence of an anatomic problem (i.e., surgical failure), patients 
may feel symptomatic relief [ 109 ,  111 ]. Furthermore, the 
risk of internal prolapse progressing to total rectal prolapse 
is low [ 113 ,  115 ]. 

 Various surgical techniques have been employed to treat 
internal intussusception associated with obstructed defeca-
tion including traditional rectopexy, ventral rectopexy, and 
stapled transanal resection of the rectum (STARR). In a sur-
vey of constipated patients who underwent laparoscopic 
resection rectopexy after biofeedback failed, 53 % reported 
improvement in bowel frequency [ 116 ]. In another small 
study, the majority of patients who underwent resection rec-
topexy reported an improvement in constipation symptoms 
[ 117 ]. However, others have found rectopexy to be an inef-
fective treatment for obstructed defecation that may even 
worsen constipation or tenesmus [ 118 ,  119 ]. Because the 
functional outcomes of traditional rectopexy (± resection) 
are unacceptably poor and patients with internal intussuscep-
tion are unlikely to see improvements in their obstructive 
defecation with this procedure, a very frank discussion with 
the patient must precede surgical intervention [ 120 ]. 

 Until recently, we, along with most surgeons, avoided 
surgery for internal intussusception because of the high like-
lihood of persistent symptoms. A small percentage of patients 
underwent stoma formation because their symptoms were so 
troublesome and prior repairs had been ineffective. Recently, 
however, outcomes from two procedures have been more 
encouraging. Laparoscopic ventral rectopexy, performed by 
dissecting exclusively anterior to the rectum, preserving the 
lateral stalks, and using polypropylene mesh for rectal fi xa-
tion, has been used for internal intussusception with good 
results. At 3 months postoperative, 86 % of patients reported 
improvement in their obstructed defecation, and there were 
no mesh-related complications [ 120 ]. Others have found 
similar results [ 119 ]. Yet, many surgeons fear placing a per-
manent mesh directly on the bowel due to the potential for 
erosion or infection. At 6-month follow-up from laparo-
scopic ventral rectopexy using biologic mesh (Permacol) in 
patients with internal rectal prolapse and constipation, 82 % 
reported cured or improved constipation. There were no 
mesh-related complications [ 121 ]. While still in its infancy, 
ventral rectopexy has promising initial results. 
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 As previously described, stapled transanal resection of 
the rectum (STARR) has emerged as another possible tech-
nique to treat obstructed defecation secondary to multiple 
causes, including internal intussusception. Notably, the pres-
ence of a coexisting enterocele, however, is a relative contra-
indication to the STARR procedure [ 122 ]. One hundred 
nineteen women suffering from obstructed defecation with 
associated rectocele and rectal intussusception were random-
ized to biofeedback or STARR; there was a signifi cant 
improvement in symptoms in the STARR group compared to 
the biofeedback group after 1-year follow-up (81 % vs. 
33 %, respectively). Fifteen percent of STARR patients 
experienced an adverse event (local infection, anorectal 
pain, incontinence, bleeding, urinary infection, or depres-
sion) [ 123 ]. Similarly, 85 % of 14 patients with intussuscep-
tion (± rectocele) reviewed retrospectively who underwent 
the STARR procedure had signifi cant improvement in stool 
evacuation at 68-month follow-up; however, three required 
reoperation [ 124 ]. Although 81 % of 326 patients who under-
went STARR were highly satisfi ed and would recommend it 
or have it again, 72 % reported fecal urgency at 8 weeks 
(which declined over time) and 10 % reported recurrent 
symptoms postoperatively [ 125 ]. In another small study, 24 
patients underwent pre- and postoperative MR defecogra-
phy; an intussusception was observed in 20 patients, 18 of 
whom also had an anterior rectocele. Following the STARR 
procedure, 79 % of patients reported that the main symptoms 
disappeared (excessive straining, need for digital assistance 
during defecation, or incomplete evacuation), and MR 
revealed a correction of intussusception in 75 %. Furthermore, 
these patients had a signifi cantly improved Cleveland 
Constipation Score compared to those without radiographic 
evidence of correction of intussusception [ 108 ]. In a retro-
spective review of 123 patients with obstructive defecation 
and rectocele and/or intussusception, 65 % had subjective 
improvement after STARR; however, 28 % had recurrent 
intussusception, 24 % required reoperation, and the postop-
erative complication rate was high, including one death fol-
lowing reoperation for necrotic rectum and uterus [ 126 ]. 

 Although good results can often be enjoyed following the 
STARR procedure, several possible complications have been 
reported including urinary retention, severe pain, infection, 
fecal incontinence, stenosis, rectovaginal fi stula, peritonitis, 
fecal urgency, bleeding, hematoma, and necrotizing fasciitis 
[ 122 ,  124 ,  126 – 128 ].   

    Our Recommendations 

 We currently treat internal intussusception primarily with 
conservative management. For patients with signifi cant 
persistent symptoms, we are now trying ventral rectopexy 

after careful informed consent about the relative lack of 
 published data. We have avoided the STARR procedure 
after balancing the risk of complications with the likelihood 
of improvement.  

    Enterocele 

  Key Concept :  Enterocele is usually present with other pelvic 
fl oor fi ndings ,  making the exact symptoms attributable to 
enterocele indecipherable . 

 Enterocele is a peritoneum-lined sac usually containing 
small bowel that herniates into the rectogenital septum 
[ 114 ,  129 ]. Characteristic symptoms of enterocele may be as 
follows: diffi culty emptying, post-evacuation discomfort, 
and pelvic pain or heaviness [ 130 ]. Symptoms may be exac-
erbated by standing, may worsen as the day goes by, and are 
relieved by laying down [ 130 ]. Nevertheless, it is controver-
sial whether or not enterocele causes diffi culty evacuating 
and obstructed defecation [ 130 ,  131 ]. When comparing 77 
women with enteroceles to 233 women without enteroceles, 
there were no signifi cant differences in symptoms related to 
bowel function, such as infrequent bowel movements, strain-
ing, manual evacuation, and fecal incontinence [ 132 ]. 

 With opacifi cation of the bowel (using oral and rectal 
contrast), enterocele can be seen on defecography, when 
present [ 114 ,  130 ]. Enterocele is often not the sole fi nding 
on pelvic fl oor studies. In 104 patients with an enterocele, 
76 % had concomitant fi ndings such as perineal descent, 
rectocele, and rectal intussusception [ 130 ]. Since it is 
unclear what specifi c symptoms are caused by enterocele, 
initial management should be nonsurgical. We advise these 
patients to increase fi ber and water intake, avoid straining, 
and initiate biofeedback [ 133 ]. Surgical repair may be more 
effective at relieving pelvic pain rather than obstructed def-
ecation [ 130 ]. In 20 patients who underwent obliteration of 
the pelvic inlet with nonabsorbable mesh, symptoms of 
obstructed defecation persisted in all 15 patients with evacu-
ation diffi culties preoperatively [ 131 ]. 

    Surgical Treatment 

 Enterocele repair can be undertaken from a transvaginal 
or transabdominal approach. Both yield excellent ana-
tomic results; however, evaluating functional outcomes 
is more diffi cult, given that the majority of enteroceles 
are seen in women with other pelvic fl oor pathology 
[ 133 ]. Transvaginal repair is traditionally performed 
in patients with uterovaginal prolapse (Fig.  12.9a, b ). 
Looking at abdominal approaches, there are defi nitively 
pros and cons when evaluating the outcomes. Abdominal 
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 colporectosacropexy with nonabsorbable mesh anatomically 
corrected the enterocele in 58 of 59 study patients; how-
ever, the number of patients with obstructed  defecation 
was not different before and 27 months after surgery [ 134 ]. 
Obliteration of the pelvic inlet with U-shaped nonabsorb-
able mesh adequately corrected the enterocele in 91 % of 
patients; however, obstructed defecation persisted in 75 % 
of patients who presented with this problem before the 
procedure [ 135 ]. Some authors feel enterocele is a contra-
indication to the STARR procedure [ 122 ,  128 ,  136 ], while 
others have shown no difference in functional outcome and 
postoperative complications in patients with and without 
enterocele undergoing STARR for obstructed defecation 

syndrome [ 137 ]. Although  studies are few, a combined 
laparoscopic and STARR procedure may ultimately prove 
benefi cial to patients with enterocele [ 138 ,  139 ].

        Our Recommendations 

 Based on the available data, it is unlikely that repairing an 
enterocele alone will benefi t a patient complaining of 
obstructed defecation. Most repairs are performed in patients 
with additional indications for surgery such as rectal pro-
lapse and rectal intussusception [ 134 ,  140 ]. For patients with 

a

b

  Fig. 12.9    ( a ,  b ) Vaginal vault 
prolapse with enterocele and 
mesh repair       
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mild symptoms and relatively limited enterocele, medical 
management with an adequate bowel regimen is recom-
mended. If concomitant anismus is identifi ed, then a trial of 
biofeedback may be warranted.  

    Sigmoidocele 

  Key Concept :  Patients with large sigmoidoceles may benefi t 
from surgical correction ,  although data is sparse . 

 Sigmoidocele is similar to enterocele; however, the 
peritoneal sac contains sigmoid colon that herniates into 
the rectogenital septum [ 141 ]. There is a paucity of stud-
ies on this entity. In 1994, Jorge et al. [ 142 ] noted 24 sig-
moidoceles out of 463 (5 %) cinedefecographies 
performed for constipation, incontinence, and chronic 
idiopathic rectal pain. Sigmoidocele was classifi ed based 
on the degree of descent of the lowest portion of the sig-
moid: 1st degree = above the pubococcygeal line, 2nd 
degree = below the pubococcygeal line but above the 
ischiococcygeal line, and 3rd degree = below the ischio-
coccygeal line (Fig.  12.10 ). Six patients with either 2nd- 
or 3rd-degree sigmoidocele underwent colectomy with or 
without rectopexy, and all reported improvement in con-
stipation. The authors conclude that there is correlation 
among the mean level of sigmoidocele, percentage of 
redundancy, and clinical symptoms [ 142 ]. Nevertheless, 
there have been no further published data evaluating sig-
moidocele in relation to obstructed defecation; thus, we 
cannot provide evidence-based recommendations on its 
treatment.

       Solitary Rectal Ulcer Syndrome (SRUS) 

  Key Concept :  SRUS is a rare entity with characteristic histo-
logic fi ndings that should be treated with behavior modifi cation , 
 fi ber ,  and biofeedback .  Ventral rectopexy may offer improve-
ment in symptoms ,  although experience is limited thus far . 

 Solitary rectal ulcer syndrome is associated with evacua-
tion abnormalities. Vague associated symptoms include the 
following: rectal bleeding, passage of mucus, rectal pain, 
excessive straining, and tenesmus [ 114 ]. Once the diagnosis 
is confi rmed by biopsy and histological analysis and malig-
nancy is ruled out, SRUS is traditionally treated conserva-
tively with fi ber supplementation, avoidance of straining, 
and biofeedback. Topical applications, such as steroids or 
sulfasalazine, have not proven effective [ 114 ]. 

 Ulceration, if present, is typically anterior and low in the 
rectum making resection a diffi cult proposition, especially 
since the syndrome is strongly associated with chronic 
straining. Targeting therapy towards this abnormality (i.e., 
avoidance straining) is generally effective and avoids a large 
operation [ 114 ,  143 ]. We generally counsel the patients 
regarding dietary management, regular attempts to defecate, 
avoidance of prolonged time on the toilet, and appropriate 
toiling posturing. If non-relaxation is present on testing, bio-
feedback is also recommended. 

 Ventral rectopexy is emerging as a possible surgical 
option should conservative measures fail. Forty-eight 
patients who underwent laparoscopic ventral mesh recto-
pexy for SRUS after initial biofeedback were evaluated: 
100 % had epithelial ulcer healing, and 68 % had improved 
ODS symptoms [ 144 ].  

    Our Recommendations 

 Once malignancy is ruled out, we target the potential causes 
of SRUS such as straining and prolapse (internal) through 
the use of a bowel regimen and potentially biofeedback. 
Although uncommon, if external rectal prolapse is present, 
it is repaired. Ventral rectopexy may become a reasonable 
surgical intervention for patients with persistent symptom-
atic ulceration although insuffi cient data exists at present to 
recommend it. Surgical resection has been utilized, but the 
operations are often technically challenging and frequently 
symptoms persistent. Occasional patients require diversion. 
The optimal timing for surgery and most effective surgical 
procedure are not known at this time.  

    Persistent Symptoms 

 It should be clear from the discussion that some patients will 
have persistent symptoms. They should be evaluated for missed 
diagnoses, failed surgical correction of the identifi ed problem, 

  Fig. 12.10    Sigmoidocele seen on defecography ( Courtesy of Steven 
D .  Wexner ,  MD )       
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and new abnormalities that arose after surgical intervention. 
Attention is then directed to a recognized etiology for the symp-
toms. If that evaluation is not rewarding, then conservative man-
agement including dietary, lifestyle, and medication management 
should be recommended. Biofeedback may be helpful. A new 
option, sacral nerve stimulation is being investigated.  

    Sacral Nerve Stimulation 

  Key Concept :  Sacral nerve stimulation  ( SNS )  is not currently 
US FDA approved for constipation but may be an option in the 
future . 

 Most studies evaluating SNS for constipation are uncon-
trolled, retrospective case series that combine patients with 
slow-transit constipation and evacuatory dysfunction and 
have short durations of follow-up. Nevertheless, success 
rates (mostly defi ned as increase in defecatory frequency) in 
patients who went on to permanent implant range from 42 to 

100 % [ 145 ]. Although it is diffi cult to interpret the current 
results, SNS offers a test period prior to permanent implanta-
tion, thus reducing the expense for patients who fail to 
respond. Risks from the procedure are often minimal and 
include infection and pain. Therefore, given the paucity of 
effective surgical treatments for obstructive defecation syn-
drome, SNS may emerge as a promising intervention to offer 
patients who fail conservative therapy and do not have other 
specifi c anatomic causes (Fig.  12.11a–d ).

       Summary Pearls 

 Symptoms of obstructive defecation are relatively common 
and may be the result of a number of different etiologies. 
Your history and physical examination will not only help 
determine the cause but also guide your subsequent evalua-
tion. Remember fi rst and foremost that conservative manage-
ment benefi ts a signifi cant percentage of patients, and this 

a b

c d

  Fig. 12.11    Sacral nerve stimulation. ( a ) Accessing the correct sacral level. ( b ) Lead in place. ( c ) Fluoroscopy to confi rm lead placement. ( d ) 
Completed in place with fi nal wound closure       
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should be balanced against any attempt at surgical interven-
tion. Operative therapy can be effective in select individuals, 
but persistent symptoms are a frequent occurrence. Therefore, 
frank discussion with your patient regarding the expected 
outcomes and potential complications is imperative. A care-
ful evaluation is critical for the ones with persistent symp-
toms in order to appropriately determine their treatment.     
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           Evaluation 

 Fecal continence is a complex disorder. Controlled elimina-
tion of fecal matter and gas relies on a coordination of many 
facets of physiology to work in concert, automatically, and 
dependently until it reaches the distal rectum. At that time, 
human volition intervenes until the circumstances are 
socially acceptable to expel gas, liquid, or solid waste. 
Problems at any level of this process can lead to fecal incon-
tinence. This can range from soiling of the anal skin to 
inability to control fl atus to loss of an entire bowel motion—
all either with or without knowledge that this horrifying 
event is occurring. Health-care providers and patients many 
times have divergent views as to the defi nition and severity 
of fecal incontinence. This is highlighted when considering 
the fecal incontinence severity index, as there are two formu-
las for determining scores based on whether the surgeon or 
the patient is completing the form [ 1 ]. When the tool was 
being developed, it was discovered that patients and colorec-
tal surgeons rate and view the severity of accidental loss of 
solid stool differently. Therefore, all treatment of fecal 
incontinence begins with a comprehensive history, which 
must include the patient’s perception of the problem. 

    History 

  Key Concept: A critical aspect to accurately determining the 
origin of fecal incontinence involves a thorough review of the 
patient’s entire history. This includes evaluating for concom-
itant pelvic fl oor disorders that may change your treatment.  

 A comprehensive history starts with discovering exactly 
what the patient defi nes as loss of stool, the frequency, the 
urgency associated with defecation, and how it affects them. 
Precise questioning clarifi es someone who plans their daily 
life around their bowels (i.e., does not eat for a day before 
they go to the grocery store or will not travel due to concerns 
of stool control) such that they have few incontinent epi-
sodes but at the cost of an extremely poor quality of life. It is 
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 Key Points 

•     The history is the most important aspect in planning 
treatment for fecal incontinence, which includes the 
patient’s perception of the problem.  

•   Health-care providers and patients many times have 
divergent views as to the defi nition and severity of 
fecal incontinence.  

•   Quantitative tools of evaluation such as inconti-
nence scores and quality of life scales are helpful 
when looking for improvement or change after a 
treatment intervention, but do not replace a thor-
ough history and physical examination.  

•   The goal is to improve quality of life—a cure with 
“perfect” bowel control is usually not realistic. You 
should emphasize improvement and improvement 
in quality of life as the goals.  

•   There is no one treatment for fecal incontinence. 
Rather, therapy must be individualized, perhaps com-
bining several methods for optimal improvement.  

•   Successful outcomes revolve around you having a 
clear understanding of the pathophysiology and any 
associated underlying conditions.  

•   While several operative and nonoperative options 
exist, ultimately a stoma may be the best option for 
certain patients who fail or are not candidates for 
these treatment strategies.    
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also helpful to clarify the stool character. Using an aid such 
as the Bristol stool scale provides an easy visual method 
(Fig.  13.1 ; see also Table   20.2    ) [ 2 ]. Questions regarding 
changes in bowel habits over time (i.e., bowel habits when a 
teen and then changes during each decade of their life) pro-
vide clues to “normal” changes in women’s bowels with 
aging [ 3 ]. Men can also have changes with their bowels as 
they age, but it many times is not as pronounced as in women. 
Many women may also experience typical changes during 
their hormonal menstrual cycle that stress a fragile balance 
in defecation and lead to gas/stool control issues.

   Defi ning exactly when the problem with fecal control 
occurs is another important clue. For instance, do they feel 
like they fully empty their rectum (as may be seen when 
stool is trapped in a rectocele and may leak out after they 
leave the bathroom)? Do they have soilage or leakage in the 
fi rst several hours after defecation (again stool trapped in a 
rectocele or stool retained in the rectum after evacuation)? 
Do they have loss of stool while sleeping (very unusual)? 

 Obstetrical history is also crucial, including number/
weight of children, unusual presentation at delivery, pro-
longed labor, episiotomy, or tears of the perineum. Basic lan-
guage helps to delineate some of these issues, such as asking 
if the doctor needed to use sutures in the vaginal area. Also 
most women remember if they had changes in bowel or blad-
der control after a delivery and if this had fully resolved. 

 Dietary choices can greatly affect stool quality, and a 
review of what, how much, when, and changes may eluci-
date a culprit that can be modifi ed. 

 Many systemic diseases affect defecation and stool evac-
uation, especially diabetes, scleroderma, and multiple scle-
rosis. Also other central nervous system problems, which 

include back surgery or back injury, may lead to alterations 
in nerve signals to the intestine and the pelvis and should be 
investigated. Medications, including some herbal/health 
food store brands, change stool character, and ascertaining 
exactly when they were started and the relationship to any 
perceived changes in stool consistency should be sought. 
Many patients do not link the two, so careful questioning can 
assist in this endeavor. 

 Anal, pelvic, or abdominal surgery may also infl uence 
defecation, along with any anal trauma or injury. This would 
include anal intercourse or sexual abuse—both areas that 
surgeons typically are uncomfortable to investigate, though 
are crucial to ask about. Additionally, prior radiation treat-
ment to the pelvis or a congenital malformation in the pelvis 
should be noted. 

 A large percentage of women may be experiencing other 
pelvic fl oor problems such as urinary incontinence, dysfunc-
tional uterine bleeding, or vaginal prolapse. While these may 
not directly affect fecal control, your treatment options may 
be infl uenced by other pelvic disorders. 

 As a general rule, questions about alcohol, tobacco, ille-
gal drug use, family history of bowel problems, and general 
health care (including colonoscopy) are important as they 
may provide clues that tailor which treatment options would 
be optimal for an individual patient. 

 Although not often as publicized, men experience prob-
lems with fecal control as well. Life-changing events such as 
loss of a spouse or divorce (i.e., diet may then have changed 
after spouse no longer cooks for them) or change in job 
(additional stress leads to a change in stool character) are 
particularly important to note along with all other points 
 outlined above that would pertain to men. One study that 

  Fig. 13.1    Bristol stool scale (From Lewis and Heaton [ 52 ]. Reproduced with permission of Informa Healthcare © 1997)       
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specifi cally examined 43 males with fecal incontinence 
found that 77 % were classifi ed as having fecal leakage and 
23 % fecal incontinence [ 4 ]. Forty percent of those with 
leakage had a sphincter defect compared with 70 % in the 
fecal incontinent group. All patients with leakage improved 
with lifestyle changes and biofeedback, while 6/10 in the 
fecal incontinent groups required surgical intervention such 
as sacral nerve stimulation or other involved treatments. The 
authors concluded that males with fecal incontinence (versus 
leakage) had some type of sphincter weakening that typically 
requires surgical treatment. Table  13.1  summarizes the key 
elements that need to be discussed during the history.

       Physical Examination 

  Key Concept: A thorough examination involves evaluation of 
everything from the undergarments and perineal skin to the 
perineum, including both rectal and vaginal examinations, 
and abdomen. Validated scoring systems will assist in quan-
tifying and tracking progress.  

 The physical examination focuses generally on the abdo-
men and perineum. The abdominal exam generally keys on 
scars, masses, distension, and tenderness. When looking at 
the perineum, I fi rst note the underclothes and perianal skin 
for any signs of soilage, along with any skin irritation 
(Fig.  13.2 ) or anal scars over the perineal body or over the 
anal skin. I typically examine patients in the left lateral 

 position. In women I look in the vagina and note, with strain, 
any descent of the vaginal wall. I may also digitize the vagina 
again to clarify vaginal descent or simultaneously digitate 
the anus and vagina to again clarify descent. I ask them to 
strain and also note anal descent. When I see that the anal 
area move 4–5 cm and take on the shape of a bowel, this may 
be associated with damaged support structures, straining, 
and defecation problems. While there are patients that have 
descent and no defecation issues, it is something to keep in 
mind in combination with the history as clues to the etiology 
of the fecal incontinence. These patients may not be totally 
emptying their rectum or have an element of internal pro-
lapse that may be adding to their symptoms. The anal and 
perianal skin requires close inspection fi rst looking at the 
length of the perineal body. I ask them to squeeze and look 
for anal muscle movement. Many times there is excessive 
buttock movement as patients have gotten into the habit of 
squeezing all muscles in that region in an effort to avoid the 
horrifying aftermath of fecal leakage. To determine if they 
can contract their anal muscle, touching the skin over the 
anal muscle and asking them to pull only that muscle toward 
their umbilical area will clarify for them the muscle to con-
tract and allow you to detect anal sphincter movement. On 
digital anal exam, differentiating between movement of the 
levator muscle and anal sphincter when squeezing should be 
noted, as you may be falsely believe the patient has sphincter 
tone when in fact is coming from higher in the canal. Again 
asking them to pull the muscle to their umbilical area may 
assist in detecting anal sphincter movement. Also important 
is anal muscle fatigue, which may be detected after several 
prolonged (about 15 s) anal sphincter contractions. For 

   Table 13.1    Key concepts to be covered when obtaining the history   

 Clarify what the patient perceives as lack of fecal control 
 Clarify what and when the fecal incontinence occurs 
 How often does this occur 
 Associated fecal urgency 
 Affect on daily activities 
 Character of stool 
 Changes in pattern of defecation over decades of life 
 Changes in defecation with menstruation 
 Obstetrical history 
 Dietary history and relation to bowel issues 
 Other systemic diseases (i.e., diabetes, scleroderma, multiple 
sclerosis) 
 History of back injury or back surgery 
 Medications including herbal and over the counter and the temporal 
relationship to medication changes and the start of fecal incontinence 
 Anal surgery or trauma including anal intercourse 
 History of sexual abuse 
 Abdominal or pelvic surgery 
 History of radiation treatment to the pelvis 
 Congenital malformations (especially in the pelvis) 
 Other pelvic fl oor problems (i.e., urinary incontinence, dysfunctional 
uterine bleeding, vaginal prolapse) 
 Life-changing events (i.e., death of spouse or life partner, change in 
job) 

  Fig. 13.2    This patient has severe anal excoriation from leakage of 
mucus and liquid stool at her anal verge. The other marks across her 
skin and buttocks are classic from continuous sitting on a heating pad in 
an unsuccessful attempt to alleviate the discomfort (Reproduced with 
permission from Tracy Hull, MD The Cleveland Clinic Foundation 
Cleveland, Ohio)       
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patients with signifi cant fatigue, anal muscle retraining and 
strengthening is strongly considered as part of the treatment 
plan. On digital anal exam, a mass, the stool content (and 
character), presence of a rectocele, and abdominal contents 
that impinge on the rectum with strain should also be consid-
ered. An anoproctoscopy is helpful if there is suspicion of a 
mass or proctitis.

   Quantitative tools of evaluation such as incontinence 
scores and quality of life scales may be employed. They are 
helpful when looking for improvement or change after a 
treatment intervention. However, they should never replace a 
comprehensive history. Some form of incontinence tool is 
mandatory to determine using sacral nerve stimulation, 
which will be discussed in more detail below. As there are 
many acceptable tools used for the purpose of fecal inconti-
nence, choosing one that works for you and your offi ce staff 
and administering the questionnaires before seeing the 
patient and after treatment interventions will allow familiar-
ity with its nuances and use. One study looked at the current 
popular tools to score fecal incontinence (Rothenberger, 
Wexner, Vaizey, and Fecal Incontinence Severity Index) and 
found the Wexner scale correlated most closely with subjec-
tive perception of severity of symptoms by patients [ 5 ]. 
Another study looked at “responsiveness and interpretabil-
ity” of the Vaizey score, Wexner score, and Fecal Incontinence 
Quality of Life scale [ 6 ]. These researchers felt none of these 
popular tools attain the high levels of psychometric sound-
ness needed to be recommended as the best tool to use. They 
also echo the notion previously stated, that what a patient 
views as important may be different from the physician. 
While the Wexner score was felt to be the most suitable for 
severity assessment, they recommended that several tools 
should be used for evaluation in an attempt to circumvent 
these issues. An overview of each tool and its pros and cons 
are beyond the scope of this paper, but an excellent overview 
was written by Wang and Varma [ 7 ], which outlines some of 
the commonly used tools.  

    Testing 

  Key Concept: Testing is meant to augment or clarify fi ndings 
on history and physical examination. Ultrasonography is my 
preferential test to help guide therapy.  

 Testing is individualized based on the history and physi-
cal exam. In appropriate patients, a colonoscopy would be 
ordered. In some patients where I question their ability to 
control stool, a fi ber enema is administered (Fig.  13.3 ). 
This consists of fi ber (i.e., a packet or large tablespoon of 
Metamucil R , Citrucel) that is poured into an empty container 
and mixed with about 50 cc of water and quickly instilled 
in the rectum before it has time to gel. Then the patient 
walks around, bends over, and generally has sustained 

 non- strenuous activity for 5 min to determine if they have 
 leakage of this mixture from their anus.

   The utility of anorectal physiology testing was questioned 
by our center and found not to correlate with incontinence 
scores [ 8 ]. Also ultrasound fi ndings did not correlate with 
manometry results. We felt that preoperative anal manome-
try and endoanal ultrasound should be used to guide treat-
ment, but improvement after an overlapping sphincter repair 
should not be assessed by changes in manometry pressures. 
This somewhat contradicts data from another unit; however, 
their aim was somewhat different. They looked at whether 
anal manometry could separate those patients with fecal 
incontinence from healthy individuals [ 9 ]. They found that 
patients with fecal incontinence had lower rest and squeeze 
pressures and lower urge sensation along with a higher vol-
ume of fi rst sensation pressures. Overall they found that sin-
gle studies were not helpful, but the entire panel of anal 
physiology studies had excellent sensitivity, moderate speci-
fi city, and convincing accuracy. 

 My feeling is that overall anal physiology testing may 
guide therapy, but I am not sure it is always needed. We rarely 

  Fig. 13.3    Fiber enema: a packet of fi ber or a large tablespoon is placed 
in an empty enema dispensing container. An empty Fleet Enema R  con-
tainer works well. Then about 50 cc of tap water is added, and the mix-
ture is quickly shook and then inserted into the rectum. The goal is to 
insert the mixture before the fi ber has a chance to gel making insertion 
impossible (Reproduced with permission from Tracy Hull, MD The 
Cleveland Clinic Foundation Cleveland, Ohio)       
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order needle EMG looking for neurological damage as it has 
not proved useful in guiding treatment. Perhaps looking for a 
sacral refl ex before considering sacral nerve stimulation may 
be a consideration. I am also not sure that pudendal nerve 
terminal motor latency offers much assistance. Previously we 
used nerve prolongation, particularly bilaterally, to counsel 
patients that results after sphincter repair most likely would 
be poor. However, I have seen patients without prolongation 
of their pudendal nerves when tested, where absolutely no 
anal muscle moves when I ask them to squeeze on physical 
exam. Anal endosonography on the other hand provides a 
useful road map when considering treatment, and I usually 
rely on this test (making sure I perform it myself or know that 
the endosonographer is experienced in accurately depicting 
sphincter defects). Our unit still typically orders anorectal 
physiology on most patients because we maintain extensive 
databases that we may use in future studies; however, we only 
use the data to selectively counsel patients. For instance, a 
patient with a low maximal tolerated volume and low anal 
pressures may not achieve the expected short-term benefi t 
from an overlapping sphincter repair. We would use this 
information to preoperatively discuss expected outcomes 
with the patient and aid in navigating the treatment plan. 
While pelvic magnetic resonance imaging is a consideration 
instead of or with anal endosonography, I am not convinced it 
adds enough information to justify the expense. I do not rou-
tinely order a defecating proctogram unless there is an accom-
panying problem with stool expulsion during defecation. 
Dudding and Vaizey wrote an excellent overview of testing 
for fecal incontinence and other pelvic fl oor disorders, and 
the reader is directed to this review for more in-depth descrip-
tions of the various tests [ 10 ].   

    Treatment Options 

  Key Concept: From the very beginning, set realistic expecta-
tions with your patient and ensure they understand this may 
involve several different treatment modalities.  

 The next step in management involves an individual treat-
ment plan for the patient. This does not encompass  only one  
intervention, but could involve several combined modalities 
customized for the patient and revolves around a clear under-
standing of the pathophysiology and underlying conditions. 
Fecal incontinence should be viewed as a chronic disease 
like diabetes or hypertension. Similarly, in these chronic dis-
eases, several treatment modalities may be needed for opti-
mal control of the disease process and optimization of the 
patient’s quality of life. Similarly management of fecal 
incontinence is a long-term notion, and adjustment in the 
treatment plan will be necessary as needed. This also involves 
setting realistic expectations for the patient and the surgeon 
(i.e., some health-care provider must be prepared to assist 

and manage this patient long term). Society typically views 
defecation issues as voluntary (i.e., mind over matter) which 
adds to unrealistic goals determined by the patient. Therefore, 
attaining “perfect” bowel function may not be a realistic 
goal, and the health-care provider should emphasize 
improvement and improvement in quality of life as the goals. 

    Conservative Management 

  Key Concept: Almost every patient will require medical man-
agement, which typically involves dietary supplements and 
one (or more) of several classes of medications.  

 Most treatment plans include some element of conserva-
tive management. Any issues with loose or soft stool can 
contribute to problems with control. Evaluation and treat-
ment alone of diarrhea (or just loose stool) can sometimes 
greatly improve the patient’s situation. These include fi ber 
supplementation (taken with the least amount of water) pec-
tin, and medication. Loperamide is a typical medication 
used, and instructions for use must be carefully discussed as 
the instructions on the package may not be appropriate for 
each patient’s problem. Depending on the pattern of defeca-
tion, perhaps starting with one pill/capsule (2 mg) each 
morning could be the initial recommendation for this medi-
cation. The goal is titration to avoid fecal incontinence but 
not too much that produces constipation; however, this may 
not be possible. If one pill is too much, the liquid form 
administered to children can be used so the dose can be 
decreased. Also if constipation is an issue, using the medica-
tion every other day or every 3 days per week may allow 
therapeutic benefi t for the incontinence without precipitating 
constipation. 

 Skin irritation frequently accompanies fecal incontinence 
or may even be the true reason a patient seeks medical assis-
tance. Counseling regarding skin care therefore is also part 
of conservative treatment. Barrier creams that typically 
employ zinc (such as Calmoseptine R , Calmoseptine, Inc., 
Huntington Beach, California) and lanolin (make sure they 
are not allergic to wool) may be lathered onto the anal skin 
like frosting (i.e., a thick layer). Patients should place these 
creams up to the dentate line for complete protection. They 
may stain underclothes, so patients should be warned of this 
possibility. Antibiotic ointments are rarely required, and 
occasionally an antifungal powder may need to be dusted on 
the skin if Candida is detected. This can be applied using a 
cotton ball (dusted over the barrier cream) and then leaving 
the cotton ball by the anus to wick away moisture (similar to 
cotton socks used in athletic activity). Since anal irritation 
may lead some patients to feel that their anal area is unclean, 
they may wipe that region excessively (similar to polishing 
furniture but instead polishing their anus). Advising them to 
wipe with unscented baby wipes or wet paper towel and 
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avoid using soap and a washcloth in the shower along with 
minimal wiping after defecation can aid in improving anal 
irritation from excessive wiping. 

 Dietary manipulation may be advised if certain foods 
lead to loose, urgent, or uncontrolled stools. A food diary 
that corresponds to incontinent episodes may clarify 
offending foods. Fresh fruit and vegetables can make stools 
loose and add to urgency. Many patients have concerns 
with excessive or uncontrollable fl atus. A low carbohydrate 
diet may reduce fl atus. While many anti-gas (over-the-
counter) medications can be recommended, many patients 
fi nd these unhelpful with fl atal incontinence. For severe 
problems with excessive fl atus, an intermittent short course 
of antibiotics (rifaximin [Xifaxan R ] is a popular choice) can 
be prescribed, but many effective agents are very expen-
sive. Metronidazole is another choice that is less expensive, 
but side effects such as an Antabuse    effect, tin taste in the 
mouth, or peripheral neuropathy must be considered before 
prescribing. These agents will change the fl ora and decrease 
intestinal gas temporarily. Therefore, the medication must 
be repeated with the goal of the least days per month pos-
sible to attain relief. One way I advise taking antibiotics for 
this purpose is 1 week out of every month, which in my 
experience seems to adequately reduce issues with exces-
sive fl atus. Probiotics also are helpful for some patients 
with excessive gas issues. 

 Since a lot of information may be recommended regard-
ing conservative therapy, it is extremely helpful to give pre-
cise  written  instructions for skin care and bowel-altering 
medication so the patient has exact instructions to follow and 
does not need to rely on memory to implement suggested 
changes or treatment. Since it is important to individualize 
the treatment, we do not use standardized forms and actually 
type out the instructions that are also fi led in their chart. 

 For some patients with leakage, especially when it seems 
to occur directly after they leave the bathroom, a tap water or 
rinsing enema after defecation will eliminate any retained 
material and alleviate the problem. While many patients do 
not prefer this approach, if explained in a positive light and 
the patient successfully uses this treatment, they may change 
their mind. I typically recommend that an empty phosphate 
soda enema container be used (they can use the actual phos-
phate enema for irrigation rather than discarding it, then the 
container can be fi lled with water and used fi ve to eight times 
again before the material cracks). Alternatively, a large cath-
eter can be used to instill 50–200 cc of tepid tap water. I 
emphasize it is like “rinsing” out the rectum. 

 For some, a large volume water enema may be needed if 
they are using this treatment for more than minor leakage. 
For those patients, my nurse will discuss using a large vol-
ume enema consisting of 500–1,000 cc or water. This is 

delivered via a 28-Fr Foley catheter (as this has a 30-cc bal-
loon that can be infl ated if necessary) (Fig.  13.4 ). The fl uid is 
placed in a tube feeding administration bag as this has a 
valve to regulate the infl ow of fl uid rather than straight tub-
ing which otherwise allows the liquid to run in quickly. The 
catheter must be well lubricated and this is emphasized. We 
ask them to start with 500 cc and increase the amount weekly 
over 4–6 weeks. They are also counseled to allow 45–60 min 
to perform the irrigation and evacuation daily. It also tends to 
be more successful if performed at the same time daily (typi-
cally in the early morning). Encouragement and patience is 
provided by my nurse, and this seems to enhance success 
with this treatment. An extension of this thought process is 
the antegrade continence enema. A surgical procedure is per-
formed where the appendix or a tapered segment of terminal 

  Fig. 13.4    For a large volume enema, a 28-Fr Foley is lubricated and 
inserted into the anus. For patients who cannot retain fl uid, the balloon 
can be infl ated with up to 30 cc and pulled back to rest against the pelvic 
fl oor. Then 500–1,000 cc of water is placed in the bag. Tubing connects 
the bag to the Foley. There is a control valve on the tubing. Fluid can be 
instilled under direct control of the patient via the control valve into the 
rectum and left colon (Reproduced with permission from Tracy Hull, 
MD The Cleveland Clinic Foundation Cleveland, Ohio)       
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ileum is brought to the surface to form a fl ush stoma about 
the size of a 10-French catheter. Water is instilled via the 
small stoma, which then fl ushes out the entire colon via the 
antegrade approach. While this therapy tends to be more 
popular in the pediatric population, selected adults are quite 
satisfi ed doing irrigation by this method.

       Other Therapies 

  Key Concept: Progressively invasive treatment options are 
available. Each has its own strength and weaknesses, 
depending on the severity of incontinence and underlying 
pathology.  

    Physical Retraining (Biofeedback) 
 Physical retraining of the pelvic fl oor is also a treatment that 
may improve the patient’s situation (and does not worsen) 
and should be considered. It is important to be alert to the 
fact that some insurance companies will not reimburse for 
this treatment. Also a therapist (whether a physical therapist, 
nurse, or other interested health-care provider) may not have 
specialized specifi c training for pelvic fl oor issues and may 
not provide the most optimal teaching. The Cochrane review 
done by Norton and Cody identifi ed 21 studies with a total of 
1,525 patients [ 11 ]. They found severe methodological 
weaknesses in nearly all studies reviewed but concluded that 
perhaps some portions of biofeedback and sphincter exer-
cises may have therapeutic effect. The authors emphasized 
that this was not defi nitely shown in their review and larger 
well-designed trials were needed.  

    Anal Plug 
 For minor leakage, the anal plug may be considered. The 
recent Cochrane review looked at four studies of 136 patients 
[ 12 ]. They noted that the rate of intolerance or ineffective-
ness from reviewed studies was 35 %. In the short-term (not 
considering any long-term results), anal plugs, when toler-
ated, could provide continence. They also noted that overall 
satisfaction was better when polyurethane plugs were used 
versus polyvinyl-alcohol plugs. Experience worldwide with 
plugs is limited. This device should be considered in patients 
with minor leakage, but dislodgement or intolerance is an 
issue. They can be obtained in various types, designs, and 
sizes. Insurance coverage may be limited. They also may be 
considered as part of a larger treatment plan for a patient.  

    Radiofrequency Energy (RFE) 
 Radiofrequency treatment of the anal sphincter has been 
available for over a decade and is administered per the 
SECCA R  machine and protocol (Figs.  13.5  and  13.6 ). Two 

  Fig. 13.5    The handpiece for the SECCA® procedure shown with the 
needles deployed. The handpiece is inserted in the anal canal starting at 
the dentate line and the four needles deployed into the tissue. 
Radiofrequency is then delivered for 90 s. The needles are retracted and 
the probe is rotated 90° and the process repeated until all four quadrants 
are treated. Then the probe is moved 5 mm proximal, and those four 
quadrants are treated. The process starts at the dentate line, and typi-
cally, there are 4 rows of treatment (Reproduced with permission from 
Tracy Hull, MD The Cleveland Clinic Foundation Cleveland, Ohio)       

  Fig. 13.6    Shown is the handpiece inserted in the anal canal with the 
attachments (Reproduced with permission from Tracy Hull, MD The 
Cleveland Clinic Foundation Cleveland, Ohio)       
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recent studies have looked at its effectiveness. One study 
looked at pre-procedure and 1-year changes in the Wexner 
score [ 13 ]. Mean improvement from 15.6 to 12.9 ( p  = 0.035) 
and mean improvement in 3 of 4 Fecal Incontinence Quality 
of Life subsets were found. There were minimal complica-
tions, with 3 limited episodes of post-procedure bleeding. 
Another study of 27 patients found a sustained long-term 
response in 22 %, but 52 % of patients required additional 
treatment interventions at a mean follow-up of 40 months 
[ 14 ]. We have offered this treatment to select patients with 
mild-to-moderate fecal incontinence and an intact sphincter. 
How this will fi t into our algorithm with the approval of new 
therapies will need to be determined. We have had minimal 
complications, and reimbursement, overall, has not been an 
issue; therefore, it can be considered when few options exist. 
One note of caution, use of RFE after a patient has been 
treated with an injectable agent has been discouraged. The 
theoretical concerns are that the needles would be deployed 
into the injected implant and have no effect on stimulation 
and heating of the connective tissue in the anal region. Also 
the potential for infection of the injected implant has also 
been raised as a possible complication. I am not aware of any 
studies defi nitively reporting this as happening, but this pos-
sibility has been raised and should be acknowledged. 
Therefore, if the use of RFE is being contemplated, its use 
should be considered  before  treating with an injectable agent.

        Injectables 
  Key Concept: While preliminary results have shown success 
in small studies, several questions remain regarding the 
ideal substance, technique, and population. I prefer to use it 
in mild-to-moderate incontinent patients with a thinning or 
fi brotic internal sphincter complex.  

 There are over ten different materials that have been 
reported as injectables into the anal region for fecal inconti-
nence. The Cochrane review of this subject highlights the 
diversity of this material, along with the lack of well- 
designed studies, prohibiting these authors from making 
defi nitive conclusions [ 15 ]. This was echoed in a review of 
13 case series and one randomized controlled trial, in total 
involving 420 patients, by Luo and Samaranayake [ 16 ]. 
These authors also concluded that future appropriately 
designed randomized controlled trials with large study popu-
lations and longer follow-up are needed to truly evaluate 
injectables. 

 The only injectable that has been Food and Drug 
Administration (FDA) approved in the United States is dex-
tranomer in stabilized hyaluronic acid (NASA Dx R ). In the 
randomized monitored study for FDA approval, 52 % of 
patients being injected had >50 % reduction in fecal inconti-
nence episodes compared to 31 % of those receiving a sham 
injection who reported the same degree of improvement 
[ 17 ]. The high degree of improvement in the sham group is 

curious, but placebo treatments for fecal incontinence for 
unclear reasons seem to have up to a 30 % improvement rate. 
These results were sustained at 36 months, and all of the 
quality of life scores showed signifi cant improvement at 36 
months [ 18 ]. This is a safe procedure with minor bleeding 
being the most common complication although 2/278 
patients in the FDA-monitored study developed an abscess 
(one rectal, one prostatic) [ 17 ]. 

 Besides the lack of suffi cient data to guide treatment, 
other controversies surrounding injectable agents involve 
technique. Currently, there are seven different techniques 
found in the literature to administer the agent. The procedure 
typically involves one cc of this material injected into the 
submucosal space in four areas at the top of the anal canal. 
While many inject in the submucosal space, the intersphinc-
teric space may be better. Yet, there are several additional 
questions that remain unanswered. Would the use of ultra-
sound to guide injection be superior to blinded injection? 
This procedure is typically done in the outpatient setting, but 
would the results improve if done in the OR? Additionally 
should the needle go through the anal mucosa or be inserted 
from the perianal skin to the target location? The size of the 
needle is typically 21 gauge, which seems necessary as the 
material is quite viscous and diffi cult to push through 
the needle. However, is this size of needle correct, as some of 
the material can be seen oozing out of the injection site 
at times after the treatment? The exact optimal patient who 
will benefi t from this treatment is also unclear. Some of the 
patients in the FDA-monitored trial had severe fecal inconti-
nence [ 17 ], but would patients with mild-to-moderate incon-
tinence or leakage be better candidates? Also can injectable 
material be used to augment a defect in the internal sphincter 
(such as after a lateral sphincterotomy that has leakage) or a 
divot in the smooth contour of the anal canal, which is leading 
to leakage? All these questions surround using this material. 

 Our practice continues to be performing this procedure in 
the outpatient setting. We target patients with mild-to- 
moderate fecal incontinence. Also we would offer this to a 
patient with internal sphincter thinning or fi brosis as seen on 
anal endosonography. The patient receives a phosphate enema 
before and then is typically positioned in the left lateral posi-
tion. Using a long beveled anoscope, Betadine is swabbed in 
the anal canal (a plain wet swab is used if the patient reports 
an iodine sensitivity that is concerning). The nurse steadies 
the anoscope after it is placed in position. The physician 
steadies the needle with one hand and injects with the other. 
The material is injected about 1 cm cephalad to the dentate 
line. We use digital guidance to inject in the submucosal 
space in four quadrants and turn the needle a quarter turn 
before withdrawal in attempt to prevent material leakage. 
Postoperatively, we do not issue any restrictions in activity 
and give advice on keeping stools soft. We ask patients to call 
immediately if they have pain, bleeding, or fever.  
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    Sphincter Repair 
  Key Concept: Sphincter repair still plays a role in the man-
agement of incontinence, though long-term results remain 
disappointing. Preoperative biofeedback may be considered 
to improve results.  

 For patients with an anterior sphincter defect, typically 
from childbirth trauma, an overlapping sphincter repair has 
been advocated. The initial enthusiasm for this operation has 
been tempered with the realization that long-term results 
tend to be abysmal [ 19 ]. A systematic review of 16 studies 
with nearly 900 patients concluded worsening results over 
time with no predictive factors identifi ed [ 20 ]. Technical fac-
tors have been blamed for these poor results, but even with 
verifi cation of an intact overlap, the long-term results remain 
poor. Even when pudendal nerve terminal motor latency is 
not affected, the results tend to be disappointing. The exact 
reason remains elusive. Since some women have no issues 
with fecal control until years after the delivery trauma, there 
may be intrinsic damage to the sphincter besides the struc-
tural damage. Hence, when a sphincter is damaged during 
childbirth, the scar and fi brosis may eventually interfere with 
optimal function even if the sphincter has been repaired and 
the repair remains intact. 

 In many countries sphincter defects are not repaired in favor 
of sacral nerve stimulation. However, there may still be a place 
for this procedure. It is a relatively easy procedure, requiring no 
extra equipment, lower cost than many other procedures for 
fecal incontinence, and can be performed globally in any OR. 
In a young woman who has a signifi cant symptomatic child-
birth injury, our unit prefers a sphincter repair as the initial rec-
ommended treatment. Additionally, many women may be 
averse to having a permanent device implanted (sacral nerve 
stimulation or artifi cial bowel sphincter) at a young age. Full 
disclosure regarding the possibility of poor long-term results is 
also part of the preoperative discussion. Another consideration 
is that many women who have had fecal control issues for any 
length of time have forgotten how to contract their anal sphinc-
ter muscles. They may pull their buttocks together to avoid 
stool loss. Therefore, planning some lessons regarding anal 
sphincter movement (physical therapy retraining) before the 
repair and then after the surgery has healed may be benefi cial. 

 In an attempt to improve long-term results, our center 
proposed using a biological graft to reinforce the two over-
lapped ends [ 21 ]. In a pilot study of ten women, there were 
no complications. These patients were compared to ten 
matched patients who had undergone a traditional overlap-
ping repair. At 1 year, signifi cant improvement in continence 
and quality of life was seen over baseline and compared to 
results from traditional repair. The question is whether these 
improvements will be sustained as these patients age and that 
will require long-term studies. 

 For young women who have an obstetrical injury, timing 
is frequently questioned. If we see them within weeks of the 

injury, it is important for the tissue to fully heal before any 
repair is attempted. This typically takes 3–6 months for the 
scar to become soft and pliable. For women who desire more 
children, the questions comes up regarding repair now ver-
sus waiting until after they have fi nished having all their 
children. This is discussed extensively with the patient along 
with the infringement that the fecal incontinence has on their 
quality of life. It is unclear if waiting versus immediate repair 
makes a difference, so it is a decision that the patient will 
make. However, if they have more children, they should still 
have a C-section to avoid further injury to their anal muscles. 
I have seen women with a sphincter injury who defer repair 
and then have another vaginal delivery. On many occasions 
they return with worse problems such as no muscle move-
ment in their entire perineal area or further injury of the mus-
cle complex. 

 I prefer a full bowel preparation before this procedure and 
the prone position. However, successful results have been 
accomplished without a bowel prep or in the lithotomy posi-
tion. A Foley catheter is inserted. For the procedure, typi-
cally a transverse incision is made across the perineal body. 
The ends of the muscle must be dissected out to allow over-
lap. There is some literature that end-to-end repair may be 
superior [ 22 ,  23 ], but I still prefer a careful overlap using 2-0 
polydioxanone. While the internal and external muscle can 
be separated and repaired individually, I prefer to overlap 
them together in bulk. Another unanswered question is if a 
levatorplasty will improve the longevity of a repair. A word 
of caution regarding the levatorplasty is that it may lead to a 
bridge of tissue across the vagina and dyspareunia. Therefore, 
I will add a levatorplasty if it does not narrow the vagina, 
lead to a bridge of tissue that feels like a tight band across the 
posterior vagina, and not require extensive further dissection 
of tissue. I take special precaution when raising the fl ap of 
anorectal skin and mucosa to avoid making the fl ap too thin 
(or it will become ischemic) and also avoid using excessive 
trauma with pickups, which would pinch this fragile area. 
Irrigation with antibiotic solution is used throughout. The 
horizontal incision is closed transversely over the anal 
sphincter and vagina. I typically will leave the central por-
tion open for drainage. Invariably the wound rarely heals in 
a straightforward manner when the skin is closed. The most 
important thing is to make sure there is an outlet for drainage 
of any fl uid that may be trapped or is a transudate into the 
deep wound area. The goal is to avoid drainage into the anal 
area that could lead to a fi stula or destroy the muscle repair. 
I try to make the environment such that the fl uid drains out 
the perineal area or closer to the vagina. Drains are used 
selectively (by me, although one of my partners always uses 
a drain) particularly if there is a lot of dead space. In the 
postoperative period up to about 3 weeks, if fl uid becomes 
trapped beneath the repair, it is crucial that it is evacuated to 
avoid an abscess. To this end the wound is examined if 
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 possible on a weekly or 2-week basis in the outpatient clinic 
to ensure fl uid does not become trapped. After the surgery, if 
possible I admit the patient for 1–2 days. Many insurance 
companies will only approve 23-h stay, so adjustment to this 
time frame is needed. 

 There is no clear evidence as to postoperative care, so 
experience- versus evidence-based approach is taken. I 
administer IV antibiotics while the patient is hospitalized 
and then oral antibiotics for 5 more days. Women prone to 
vaginal yeast infections also are given an oral antifungal 
agent during this time. Postoperative bowel management is 
crucial and often neglected. Besides exogenous fi ber and a 
regular diet, I ask patients to ingest 30 cc of mineral oil daily, 
warning them that they will have an orange discharge on 
their underclothes. If they do not have a stool by 3 days after 
starting an oral diet, then they are advised to take milk of 
magnesia, one ounce twice daily until they stool. I prefer 
very soft stools versus a hard stool bolus that is diffi cult to 
pass. They can take a shower, but no baths or sitz baths to 
avoid excessive skin maceration for 2–3 weeks. Leaving the 
anal skin incision open over part of the perineal body infers 
that it will heal by secondary intention from the bottom up. 
Warning patients that the wound may be open for 4 weeks 
and they may note blood with wiping or on their under-
clothes avoids alarming calls by patients. I allow them to 
walk and sit on the fi rst postoperative day and also ask them 
to avoid lifting over 20–25 lb for 4–6 weeks as lifting or 
excessive exercise inadvertently will bear down on the pel-
vic fl oor and may put pressure on the repair. I also ask them 
not to sit on a doughnut to avoid pulling the buttock cheeks 
apart and hence pull on the repair.  

    Artifi cial Bowel Sphincter 
  Key Concept: While still plagued by increased complication 
rates, ABS may be an option for select, motivated patients. 
Several technical tips are useful to minimize the morbidity 
associated with ABS implantation.  

 There is still a place in the surgical armamentarium for 
the artifi cial bowel sphincter. This treatment may be offered 
to patients born without a functioning anal muscle, those that 
have traumatic loss of the anal muscle, or those that fail or 
are not candidates for other treatments. Even after the learn-
ing curve, this procedure has a signifi cant infection rate, 
reported to be around 40 % in two single-institution studies 
[ 24 ,  25 ]. One unit that divided their cases by experience 
reported a 50 % failure rate for the fi rst 12 cases but 80 % 
success in the last 25 [ 26 ]. Most recently this center reported 
implantation via the vaginal approach and a 22 % rate of 
adverse septic events in 32 patients. Of note, these were in 
women with severe damage and scarring of the perineum, 
and a vaginal approach was chosen due to concern regarding 
the feasibility of implantation via the perineal route [ 27 ]. 
Whether routine transvaginal implantation in women will 

improve results will need further study. Even with the high 
complication rate, up to 50–70 % can achieve success—
defi ned as an activated working device and improved conti-
nence [ 25 ,  28 ] in centers with experience in implantation. 
Additionally, all studies report signifi cantly reduced fecal 
incontinent episodes and improved quality of life in those 
with an activated device [ 25 – 28 ]. One further issue noted in 
patients with an activated device may be empting diffi culties 
reported in 28–57 % [ 26 ,  29 ]. This may be due to a new 
“dam” on the rectum where it was freely open to evacuate 
before or overall congenital problems affecting rectal 
function. 

 I continue to offer this treatment to appropriate patients. I 
discuss in depth the issues of infection, complications, and 
explantation. While these are serious issues, they are almost 
never life-threatening. I also discuss the problems with evac-
uation that require considerable counseling and typically 
laxatives or enemas to ensure adequate evacuation. The 
device initially is not activated after implantation to allow all 
wounds to heal. During this time, I still recommend 30 cc of 
oral mineral oil to prevent impaction as the device itself cou-
pled with postoperative swelling and use of narcotic pain 
medication may lead to new evacuation problems. If a patient 
has uncontrollable diarrhea, the mineral oil is discontinued, 
but otherwise I recommend that it be continued for two more 
weeks beyond the 6-week mark when I activate the device. I 
fi nd in patients with severe fecal incontinence, especially 
when a stoma is their only alternative, the high failure rate 
does not deter them regarding this device. 

 Some technical tips that I have found helpful include, dur-
ing the procedure, employing two teams for implantation, 
one for the perineal portion to implant the cuff and the other 
team for the abdominal portion to implant the pump and bal-
loon. There has been speculation that this will reduce rates of 
infection, and while I do not know if this is true, it does 
reduce the operative time. I make sure the cuff around the 
anus when in the open position is just barely snug when but-
toned, but not too tight to help lessen evacuation problems. I 
also insist on an experienced company representative being 
present with entirely new inventory in every size of each part 
of the device for several reasons. Since limited numbers are 
done in a year, I do not like to use inventory that has been on 
our hospital shelf for an extended period of time. At one 
point in my past experience, I had diffi culty activating the 
pump on three consecutive cases, and it was theorized that 
shelf stock, which was up-to-date but not new, may have 
been the culprit. I additionally want an experienced company 
representative present to answer the multiple questions that 
nurses usually have about preparation of the device. This is a 
complex procedure with many steps, and even the experi-
enced nurses will not be involved in many cases per year. I 
use a full bowel prep before the surgery, as one study showed 
that an independent risk factor for infection was short time 
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from implant to fi rst bowel motion [ 24 ]. Patients receive IV 
antibiotics before the implant that cover gram-negative, 
gram-positive, and anaerobic bacteria. They continue these 
antibiotics until discharge, which can be up to 5 days in the 
hospital. They then go home on oral antibiotic to total 10 
days IV plus oral. The night before the procedure, they also 
wash with antiseptic soap. Women are cautioned not to shave 
their pubic hair for 5 days prior, and in the OR, hair is clipped 
and not shaved over the suprapubic region. Ice packs are 
used on the perineal wound for 24 h postoperatively, and 
bacitracin topical ointment is applied to the perineal wound 
directly after surgery and for the fi rst week. 

 If an inadvertent opening is made in the rectum while 
developing the plane anterior to the rectum for cuff 
 placement, then the insertion is abandoned. To attempt to 
avoid this situation, the rectovaginal septum in women or 
anterior anal area in men must be developed deeply enough 
(I prefer ~6 cm) to allow subcutaneous tissue to easily cover 
the device and be closed in layers prior to skin closure. If    a 
vaginotomy occurs, in selected situations if I can place the 
device well cephalad to the vaginal opening, and the vagi-
notomy is repaired and then the anal cuff inserted. All skin 
incisions are closed in layers with polyglactin suture. I also 
irrigate the perineal wound with antibiotic irrigation during 
the procedure. Placement of the cuff from the abdominal 
incision into the labia or scrotum can be diffi cult. It is crucial 
to develop the tract via the abdominal incision with a large 
Kelley clamp and make it large enough to allow the device to 
easily slide to the desired level of the scrotum or labia. The 
activation button should be turned to face laterally, and the 
tissue just cephalad to the pump is snugged down with a 
suture to ensure the pump does not migrate toward the 
abdominal incision or change orientation. Care is taken when 
placing this suture to avoid needle penetration of the tubing. 
Which side to place the pump is chosen in the offi ce preop-
eratively with the patient’s input to ensure ease of manipula-
tion of the pump with their preferred hand. Morbidly obese 
patients that cannot reach their labia or scrotum or patients 
with debility in hand coordination should be cautioned 
against an ABS. 

 Long-term activity restrictions are controversial. I ask 
them to avoid riding a bike but otherwise have not been 
restrictive. Avoidance of anal intercourse is also discussed.  

    Sacral Nerve Stimulation (SNS) 
  Key Concept: SNS has an evolving role in these patients. The 
ability to observe improvement during a test phase makes 
this is an attractive alternative.  

 While considerable experience has been reported since 
1995 with sacral nerve stimulation (SNS) for fecal inconti-
nence, it is one of the newer modalities available in the 
United States being FDA approved in 2011. The exact ther-
apy has been used for urinary incontinence for the past two 

decades, and there is extensive data published in that arena. 
A unique aspect to SNS is that the device can be tested as 
stage 1 of a two-stage procedure to assess improvement 
before a permanent device is implanted (Video  13.1 ). Stage 
1 can be done in two ways. Currently in the United States, a 
tined lead is inserted (typically in the S3 sacral foramina 
under fl uoroscopic assistance) and connected to a temporary 
neurostimulator device. If there is a reduction in 50 % of 
incontinent episodes, then this lead is disconnected from the 
external neurostimulator device and a new connection is per-
formed to a permanent neurostimulator device that is 
implanted in the subcutaneous fat of the upper buttock 
region. If there is no improvement, the lead can be removed. 
In many centers outside the United States, and gaining in 
popularity with urologists worldwide, is the alternative stage 
1 method called percutaneous nerve evaluation (PNE). For 
PNE a temporary thin wire is threaded into the S3 foramen 
and secured at the exit site with tape onto the skin. It is con-
nected to the same temporary neurostimulator device, and 
the patient is monitored for improvement in fecal incontinent 
episodes. If therapeutic success is reached, the temporary 
wire is removed and the permanent lead and permanent 
neurostimulator is implanted as the second stage of the pro-
cedure. This can occur at a later date after the PNE wire is 
removed. 

 At this point, I do not fi nd the latter method as attractive 
because the PNE wire can easily become dislodged and the 
therapy deemed unsuccessful. Also the implanted tined lead 
may not be exactly in the same position as a successful PNE 
wire and that also can lead to failure when the permanent 
device is inserted. The popularity of PNE is related to the 
fact that it costs less to insert and can be removed easily. If 
successful, the plans for placement of the permanent device 
can be readily scheduled or delayed to the far future. With 
the permanent implantation of the tined lead during stage 1, 
the lead should be internalized or removed within 2–3 weeks 
to avoid infection. Compared to the ABS, the infection rate 
overall is less and reported to be 11 % in the monitored study 
for FDA approval in the United States [ 30 ]. 

 Recently, success for therapies involving fecal inconti-
nence has been defi ned as 50 % reduction in fecal incontinent 
episodes, which concurs with FDA requirements for approval 
in the United States. It is debated whether this truly improves 
a patient’s suffering with fecal incontinence, but most results 
are reported in this fashion. In the multicentered prospective 
study conducted under a strict protocol for FDA approval 
mentioned above, 285 patients were screened and 133 met 
criteria for stage 1. Of those, 120 were successfully implanted 
during stage 2. At 1 year, 83 % had >50 % reduction in incon-
tinent episodes [ 31 ], at 3 years 86 % [ 32 ], and at 5 years 89 % 
( p  < 0.0001) [ 33 ]. Overall, approximately 40 % were totally 
continent at these time points. Looking at the data another 
way, the number of incontinent episodes per week at baseline 
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before this treatment was 9.1. At 1 year it dropped to 1.9 [ 31 ] 
and 1.7 at 5 years ( p  < 0.0001) [ 33 ]. At 5 years, 44 patients 
had left the study, but only 15 exited due to lack of effi cacy or 
patient-related issues with the device [ 33 ]. Quality of life was 
also found to signifi cantly improve and remained sustained 
over the study period [ 34 ]. Overall, these results mirror other 
reports from centers outside the United States regarding the 
improvement in continence and quality of life [ 35 – 38 ]. 

 Improvement is also seen when studies are done that 
include patients with an anterior sphincter defect [ 39 ]. Based 
on relevant studies, a consensus panel felt SNS could be 
offered to patients with 120° external sphincter defect [ 40 ]. 
Additionally this panel felt SNS was a good option to treat 
patients with combined fecal and urinary incontinence. 

 Unsolved issues in implantation include use of antibiot-
ics. There are many protocols used by various centers. After 
an informal poll    of urologists at our institution and various 
centers implanting SNS, we have elected to use cefazolin 
(Ancef R ) for stage 1 and vancomycin and gentamicin for 
stage 2. Another unsolved issue is whether or not to impose 
activity restrictions in the immediate postoperative period 
and long term. While we do not advise any long-term restric-
tions, after stage 1 we ask them not to shower, reduce physi-
cal activity to avoid pulling on the wire or dislodging it, and 
keep the device beneath clothing.    

    Controversies in Fecal Incontinence 
Management 

    Does Age Infl uence Choice of Treatment? 

 All treatment for fecal incontinence should be individualized 
and tailored to the patient. Generally, as stated above, we have 
advised young women with an obstetrical injury to have their 
sphincter repaired as the initial procedure. However, this may 
not be the recommendation at other centers—particularly out-
side the United States. When compared to younger patients 
with a median age of 38 years, older patients (median age 56) 
reported subjectively worse outcomes and tended to have worse 
incontinence scores and quality of life measures [ 41 ]. This 
study was based on a postal survey, which had a 55 % useable 
response rate and no preoperative scoring tool as a comparison. 
The introduction of injectables and SNS may change the algo-
rithm, but anecdotally I have performed a sphincter repair on a 
woman in her late 80s with a satisfactory result. I prefer to look 
at their physiologic status and their stool and bowel consis-
tency. In a woman with no muscle movement and typically 
loose stool that cannot be improved, I feel will fare poorly with 
a sphincter repair—particularly if older. Alternatively, whether 
SNS will be offered to older patients (older perhaps meaning in 
their 80s) remains to be defi ned. For an active patient, I believe 
age will not be the limiting issue.  

    Repeat Overlapping Sphincter Repair 

 Repeat overlapping sphincter repair is a feasible option when 
a defect is identifi ed on anal endosonography. With US 
approval of SNS and injectable agents—combined with the 
realization that a sphincter defect does not preclude 
“success”—a repeat repair does not look as attractive. If they 
are eligible for SNS, I would favor that treatment.  

    Managing Expectations of Outcome 

 Perhaps one of the most important aspects of working with 
patients who experience fecal incontinence is setting realis-
tic expectations. The notion of perfect continence like they 
probably experienced in their youth is rarely obtained. The 
goal should be improvement, particularly in their quality of 
life. Attempting to fully explain in layman terms the advan-
tages and disadvantages of each procedure is challenging; 
therefore, most patients will rely on our assessment of their 
individual problem and our recommendation for improve-
ment. Again, the concept that a combination of procedures 
may be necessary for improvement, and viewing inconti-
nence as a chronic disease requiring lifelong adjustments, 
should be introduced.  

    What Findings on Testing Infl uence 
Certain Choices? 

 The history and physical exam is usually the most important 
determinant in providing a tailored treatment option. The 
most important test is usually anal endosonography because 
a defect in the muscle may infl uence what is recommended. 

 I may be hesitant to recommend SNS for a patient who 
has had a traumatic pelvic injury and hence no spinal refl ex, 
but that again is not defi nite, as the fi rst stage can be done to 
look for a response when the sacral foramina are 
stimulated. 

 For patients that seem to have a component of irritable 
bowel syndrome and fecal incontinence, SNS may be the 
preferred recommendation. We do not know how SNS truly 
works, but an intriguing study showed that chronic stimula-
tion seems to affect the learning and reward center of the 
brain [ 42 ]. This potentially could have a positive effect on 
the mechanism of irritable bowel syndrome, but defi nitely 
more studies are required to confi rm these thoughts.  

    Is a Stoma Ever the Best Option? 

 Absolutely! For some patients a permanent stoma is their 
best option—they may simply not want to hear or believe 
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that. This includes patients who fail all therapy or are not 
candidates for lesser therapies for various reasons. While a 
stoma is usually my treatment of last resort, this allows 
patients to function outside their home. Additionally patients 
who want the most reliable “fi x” may opt for a stoma since it 
involves one procedure with the most predictable outcome. 
Consultation with an enterostomal therapist is also helpful to 
answer questions and to mark the patient before surgery. 
After surgery, as equipment requires adjustment, these nurses 
can continue to answer questions and provide specialized 
advice. I try to steer wheelchair-dependent patients toward 
this option, and marking in the wheelchair is crucial for the 
correct position. 

 When patients choose this option, it is paramount that the 
best stoma be constructed. If this requires an open procedure, 
the approach (laparoscopic versus open) should not compro-
mise the end result. I typically attempt to perform an end 
colostomy in the left colon making sure the bowel used is 
soft and pliable, or distal transverse colon if necessary, to 
attain the best stoma.  

    Defects in the Internal Sphincter Only or Other 
Types of Lateral Sphincter Defects 

 Select patients have defects in the internal sphincter only that 
lead typically to debilitating fecal leakage. Most commonly 
I see these patients after an internal sphincterotomy that 
changes the contour of their oval anus, leading to a deep 
crevice that allows escape of typically liquid stool or mucus. 
While I have no data to support this approach, I favor trying 
to re-approximate the internal sphincter in order to change 
the topography of that area. 

 The exact approach to address the lateral internal sphinc-
ter defect is a separate dilemma, as I have found that there is 
usually a thick scar over the area. I have tried a semicircular 
incision at the anal verge and creating a fl ap to the sphincter 
and repairing via this approach, but I have almost abandoned 
this, as the scar over the area of repair typically will become 
ischemic and necrotic. Therefore, when faced with these 
patients, I presently will incise longitudinally over the scar 
and dissect until each limb of the internal sphincter is identi-
fi ed. I try to limit the amount of dissection because the goal 
is to change the contour and eliminate the divot while trying 
to limit the amount of dead space created. 

 A similar type of topography issue can be seen in select 
cases after a fi stulotomy or traumatic (slice/stab type) injury 
of the anus. This type of injury is not located anteriorly, and 
repair is not as straightforward as the typical anterior over-
lapping sphincter repair done for an obstetrical injury. Again 
this is typically a contour problem, and the goal is usually to 
create a smooth contour that will not allow liquid stool or 
mucus to seep through. Anal endosonography is crucial in 

providing a road map prior to surgery. A linear incision is 
made over the scar and the muscle ends are identifi ed. In 
specifi c cases, especially if the defect in the sphincter is close 
to 180°, the scar (rather than the retracted muscle) can be 
used as one end of the circular repair, which is sewn to other 
end of muscle to improve function. I attempt to bring muscle 
across the anterior or posterior aspect of the anal circle where 
the sphincter would be and thus try to orient the scarred por-
tion on the lateral sides. This seems to provide a more oval 
contour. 

 If optimal improvement is not seen, injectable therapy 
may be a consideration, although I have not used it in this 
type of patient as of yet. Also SNS or ABS may be a consid-
eration if all other forms of therapy are unsuccessful.  

    How to Manage Concomitant Pelvic Floor 
Disorders (i.e., Rectal Prolapse, Rectocele) if 
Repairing the Sphincter 

 Typically I favor repair of associated pelvic fl oor disorders 
when a sphincter repair is planned in most instances. Over 10 
years ago when our results were examined, there was no dif-
ference in outcome improvement if a sphincter repair was 
done at the same operation combined with an anterior pelvic 
procedure (with the urologist or urogynecologist) versus a 
sphincteroplasty alone [ 43 ,  44 ]. Combined surgery with the 
anterior pelvic surgeons requires a team approach and may 
involve a position change if you prefer to repair the anal 
sphincter in the prone position. Therefore, the anesthesiolo-
gist must also be agreeable to the position change. 

 I have performed several sphincter repairs when an 
abdominal procedure was done at the same setting for rectal 
prolapse repair. These were typically more diffi cult and very 
bloody repairs, such that I currently hesitate to perform 
simultaneous repairs in this setting as rule. Most women 
have improvement in their anal sphincter when their rectal 
prolapse no longer chronically stretches the muscle, so I wait 
and reassess at about 6 months.   

    Future Treatments 

  Key Concept: Several treatments have been reported that are 
currently not available in the United States.  

    Magnetic Ring 

 One described treatment involves a titanium wire containing 
magnetic beads threaded around the anus. When the pressure 
in the rectum during straining reaches a certain threshold, the 
magnetic beads spring open allowing defecation. Currently 
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one company (Torax Shoreview, Minn) makes the device, 
which they have called Fenix TM . They have conducted a fea-
sibility study with this device [ 45 ] demonstrating ease of 
implantation and no requirement for adjustments by the phy-
sician or patient. Of 14 implanted devices, 3 were removed. 
Short-term results showed a decrease of the mean number of 
weekly incontinent episodes from 7.2 to 0.7. One group out-
side the United States that participated in this study com-
pared their results in 10 patients implanted with the magnetic 
ring matched to 10 with an ABS [ 46 ] and 12 with the mag-
netic ring matched to 16 with SNS [ 47 ]. They found that the 
magnetic ring was as effective as SNS in improving conti-
nence scores and quality of life with similar morbidity. 
Regarding ABS, the magnetic ring patients had similar qual-
ity of life and less constipation versus ABS. It did show that 
the ABS patients tended to have better incontinence scores 
( p  = 0.0625). This device certainly looks promising with a 
relatively simple method of implantation and acceptable and 
comparable results compared to other treatments [ 48 ]. 
Further studies are needed to defi ne its role and gain FDA 
approval in the United States.  

    Anal Sling 

 For urinary incontinence, slings have been used extensively 
to improve control. Similarly a U-shaped sling has been 
devised that goes behind the lowest part of the anorectum 
with the ends being brought out through small incisions lat-
eral to the vagina at the medial notch of the obturator fora-
men. The tension is adjusted on the posterior anorectum and 
the excess “arms” clipped at the skin and the skin closed over 
them, to create a sling like support of the anus (Patents/
US20110046436). A multicenter study has been completed 
and is awaiting adequate follow-up prior to publication of 
results.  

    Posterior Tibial Stimulation 

 Posterior tibial stimulation of the posterior tibial nerve at the 
medial ankle either by needle or surface electrode has been 
proposed to treat fecal incontinence. It is currently being 
studied for urinary incontinence in the United States and not 
approved or trialed as of this writing for fecal issues in the 
United States. There are eight studies from outside the 
United States, and all vary regarding treatment protocol (i.e., 
frequency of stimulation (20–30 Hz), timing (daily, alternate 
days, weekly, every other week), and duration (20–30 min)), 
but all use external portable pulse generators [ 49 ,  50 ]. Five 
studies had 60 % of patients reach the primary endpoint they 
set before starting and defi ned these patients as having a suc-
cessful outcome. Again, all of these published studies all had 

varied protocols for treatment. A recent randomized, blinded, 
sham-controlled study of 144 patients from nine centers 
failed to show any benefi t versus sham particularly in median 
number of fecal incontinent episodes per week [ 50 ]. This 
well-conducted study does cast some doubt toward its 
 usefulness in individuals with fecal incontinence.   

    Summary Pearls 

 Fecal incontinence is a complex chronic disease. Many treat-
ments are available, and individualization typically based on 
history and sphincter integrity currently aids in making treat-
ment choices. Treatment choices revolve around conserva-
tive, nonsurgical, and surgical treatments (see Table  13.2 ). 
The surgical procedures aim to correct a defect, augment the 
sphincter, or change the “wiring” of the pelvic area. There is 
no panacea for treatment—which is a key concept. The 
Cochrane review for fecal incontinence in adults seemed to 
compare all treatments together, which proved to be unhelp-
ful for providing guidance due to many reasons including the 
poor design of most trials [ 51 ]. But more importantly, the 
authors did not recognize that a crucial part of the question is 
which patient characteristics should steer health-care provid-
ers toward which treatments. More importantly, it failed to 
identify the reality that a combination of treatments may pro-
vide the best outcome. With all these unknown variables, 
future study should include discovering which patient char-
acteristics are important to give optimal results for each indi-
vidual therapy. A more diffi cult aspect for future study is 

   Table 13.2    Treatment options for fecal incontinence   

  Conservative  (important to provide precise written instructions 
regarding the conservative treatment advised for the patient) 
 –    Control diarrhea 
 – Address anal skin problems 
 – Counsel on avoiding excessive wiping 
 – Dietary manipulation 
 – Enema therapy 
  Nonsurgical  
 – Physical retraining (biofeedback) 
 – Anal plug 
 – Radiofrequency energy (SECCA R ) 
 – Injectables (NASHA Dx  R  in the United States) 
  Surgical  
 – Sphincter repair 
 – Artifi cial bowel sphincter 
 – Sacral nerve stimulation 
 – Diverting stoma 
  Future treatments  
 – Magnetic anal ring 
 – Anal sling 
 – Posterior tibial stimulation 
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what combination of treatments will provide the best out-
come for individual patients. In the meantime, providers 
treating these patients must be familiar with all treatments 
and prepared to offer various treatments, perhaps in combi-
nation, to optimize quality of life with the caveat that this is 
a lifelong problem and adjustments in treatment approaches 
will be necessary (Fig.  13.7 ).
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           Introduction 

  Key Concept: The emergence of local therapies for rectal 
cancer is a paradigm similar to breast cancer treatment.  

 The search for the ideal treatment of rectal cancer contin-
ues to evolve. With advances in our understanding of the dis-
ease, the treatment algorithms available have become ever 
more complex. A multidisciplinary team approach is now the 
standard of care, but surgeons treating rectal cancer are 
responsible for understanding and directing all aspects of 
these ever-evolving multidisciplinary care paths. Staging 
modalities, though not yet perfected, continue to advance, 
allowing us to more carefully tailor care to our patients. 
Neoadjuvant chemoradiation is selectively used and with 
much success. Surgical options continue to expand as well, 
ranging from local resection techniques to total mesorectal 
excision, utilizing open, laparoscopic, and, now, robotic 
approaches. Local resection options include standard trans-
anal excision (TAE), transanal minimally invasive techniques 
(TAMIS), and transanal endoscopic microsurgery (TEM). 

 An ideal treatment strategy would be curative while pre-
serving sphincter function with minimal perioperative mor-
bidity and mortality. Local excision techniques seem ideal in 
that they are sphincter preserving and can be accomplished 
with minimal morbidity and mortality when skillfully per-
formed. Local excision of rectal cancer offers the promise of 
truly the ultimate application of minimally invasive surgery. 
Addressing a cancer transanally is really the longest standing 
application of true natural orifi ce surgery, or “NOTES,” which 
has recently been spoken of so greatly. The question that 
arises when you talk about a local excision for rectal cancer 
is: is this a good idea or really just a leap of faith by the clini-
cians hoping to avoid the trauma and the diffi culty of a radical 
resection for a diffi cult rectal cancer? The trends in oncologic 
surgery have been evermore focused upon not only curing the 
cancer but also doing so with the highest quality of life. Using 
breast cancer as a comparator, we have really seen a very 
similar evolution in rectal cancer. Breast cancer has seen 
the transition of the standard treatment from the radical 
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 Key Points 

•     Local treatment options for rectal cancers vary 
markedly depending on the following: level of can-
cer in rectum, extent of lymph node involvement, 
and the T stage of the cancer.  

•   Initial thorough evaluation of the rectal lesion is 
critical and must assess position, level in rectum, 
size, ulceration, and clinical stage of the cancer and 
must include a digital rectal exam.  

•   Endoluminal surgery combined with neoadjuvant 
therapy offers an exciting option in select rectal 
cancers.    
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 mastectomy in 1960s and 1970s, to modifi ed radical mastec-
tomy, to lumpectomy and axillary dissection with external 
beam radiation, and now to lumpectomy and sentinel node 
resection with external radiation. Similarly, rectal cancer’s 
evolution has progressed markedly over the past 100 years. 
Miles fi rst described the abdominoperineal resection in 1907 
[ 1 ]. This has remained the bulwark of treatment for rectal 
cancer, even up to the present day. However, in the mid- to 
late 1970s, sphincter preservation was fi rst being described 
for lower rectal cancers, even after radiation therapy [ 2 ]. 
Having moved from postoperative radiation therapy to preop-
erative radiation therapy in the treatment of rectal cancer, 
there has been noted a regression of tumor size. In turn, this 
has led to a question of local excision after neoadjuvant ther-
apy. Additionally, for early rectal cancer, there is a question if 
a local excision alone is a suffi cient treatment of the cancer. 

 The issue with rectal cancer is, of course, that not all rec-
tal cancers are the same. There is no cookie cutter approach 
to the treatment of this disease, which not only threatens the 
patient’s life but also impacts so dramatically their quality of 
life. The signifi cant risks of bladder and sexual dysfunction, 
need for a permanent colostomy, issues regarding body 
image, and complications of major surgery and stomas 
require us to reassess our approach to rectal cancer. 

 In looking at rectal cancer, it is obvious that not all of 
them are created equal. Treatment options will vary mark-
edly depending on the level of the cancer in the rectum, 
whether lymph nodes are involved and clearly what the T 
stage of the cancer is. In fact, we always joke that Sigmund 
Freud would state that surgeons dealing with low rectal can-
cers are highly confl icted, even schizophrenic, in their 
approach to the T1 rectal cancer. What that means, and how 
we approach that, represents really the basis of this chapter. 
Our goal is to review the indications for, and contraindica-
tions to, local excision; discuss technical pearls for success; 
and review outcomes reported with traditional TAE, TAMIS, 
and TEM.  

    Patient Selection 

  Key Concept: Proper patient evaluation, staging, and selec-
tion of patients for a transanal approach are the fi rst, and 
likely the most crucial, aspects to optimize outcomes. 
Beware—not all T1 lesions are the same!  

 We are going to initially focus on the following areas of 
confl ict for T1 cancers:
    1.    Radical total mesorectal excision (TME) surgery: when is 

it needed? When is an APR needed?   
   2.    When is a local excision adequate? When is it not? What 

constitutes an adequate local excision, and who is going 
to benefi t from TEM/TEO or TAMIS surgery?   

   3.    The role of radiation or chemoradiation in the T1 rectal 
cancer: when is that applied? What is the rationale for it?     

 While the approach of transanal excision has traditionally 
been limited to cancers in the distal rectum, with the advent of 
TEM [ 3 ] and TAMIS [ 4 ], the ability to operate endoluminally 
has applied these approaches to the entirety of the rectum. The 
initial evaluation of the rectal lesion is critical, as there are 
marked differences between various T1 cancers. Oftentimes, 
we refer to this in our unit as the difference between a polyp 
with a small focus of cancer and a polypoid cancer, based on 
the amount of involvement of the cancer in the submucosa. The 
central aspect of the preoperative  evaluation is that it is thor-
ough. As with any colorectal cancer patient, a CT of the chest, 
abdomen, and pelvis is performed for staging, and a baseline 
carcinoembryonic antigen is obtained. A thorough assessment 
of the patient’s comorbidities and fi tness for surgery is under-
taken because a key factor in surgical decision-making is 
whether the patient will tolerate a formal proctectomy. 

 An essential tool for evaluation is a careful digital rectal 
examination. Status of the sphincter tone (both at rest and 
with squeeze), position of the mass, and level in the rectum—
both distal and cephalad—are of central importance. The size 
of the tumor, whether or not it is ulcerated, and the clinical 
stage of the disease are all important variables that must be 
noted and recorded. In addition, fi xation, adjacent organ 
involvement, and relationship to the peritoneal refl ection are 
considered and documented. Tumors which are fi xed and 
deeply ulcerated or involve adjacent organs are not suited for 
local excision. Likewise, tumors greater than 3–4 cm in diam-
eter can be diffi cult to locally excise, as the defects created 
are typically greater than half circumferential and can be 
challenging to close. Anterior, posterior, or lateral location of 
the tumor is particularly important to ascertain as patient 
positioning at surgery is determined by tumor location. 
Anteriorly based tumors are approached in a prone jackknife 
position, and posterior tumors are typically approached from 
lithotomy. Anteriorly based tumors above the middle rectal 
valve must be approached with caution as they may lie above 
the peritoneal refl ection. It is also important to recognize that 
many female patients may have deep cul-de-sacs that may 
cause the intraperitoneal location to be more caudal than 
expected. This can result in a challenging closure if the peri-
toneal cavity is breeched but oftentimes is better dealt with if 
you are not surprised by this occurrence. Ideal tumors for 
local excision are exophytic or pedunculated, small, mobile, 
in the distal rectum, and posteriorly located. Relative contra-
indications to local excision include poorly differentiated his-
tology or the presence of lymphovascular invasion [ 5 ].  

    Staging the Lesion 

  Key Concept: Know the limitations of your institution, as 
both MRI and ERUS have a component of “user” variability 
to accurate staging. Your digital examination can often give 
you the most reliable and helpful information.  
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 A radiographic evaluation of the level of penetration is 
best carried out using endorectal ultrasound and/or MRI 
evaluation. Endorectal ultrasound (ERUS) is helpful in 
delineating the depth of invasion in early-stage rectal cancers 
with approximately 90 % accuracy and in identifying meso-
rectal adenopathy with 70 % accuracy. ERUS is useful in 
establishing if a tumor breeches the muscularis propria (T3). 
It can also be helpful in sorting whether a tumor extends into 
the submucosa (T1) or involves the muscularis propria (T2). 
Nodes visualized on ERUS are likely metastatic and in fi t 
patients should preclude consideration of local excision of 
the primary tumor without using neoadjuvant chemoradia-
tion in favor for more “radical” abdominal surgery. 

 Pelvic MRI is becoming more commonly used for staging 
rectal lesions. It is very useful in the case of locally advanced 
cancers in determining relationships with the mesorectal 
margin and assessing for adjacent organ involvement (cir-
cumferential resection margin). Unfortunately, both of these 
will be altered in their accuracy, dependent upon previous 
biopsies and/or if the patient has had a snare polypectomy or 
partial snare polypectomy prior to being referred to your 
offi ce. The thermal injury that results from these energy 
sources can potentially obscure the differentiation between 
the mucosa and submucosa, submucosa and muscularis pro-
pria, and even muscularis propria and perirectal fat. 
Additionally, the resolution of MRI does not typically allow 
delineation of the layers of the rectal wall, thus making it 
diffi cult to distinguish T1 from T2 cancers. This limited res-
olution, along with the unreliability of MRI to differentiate 
benign from malignant nodes, often makes it of limited value 
in determining suitability for local excision. Endorectal 
ultrasound and/or MRI should be added to the clinical evalu-
ation with a fl exible or rigid sigmoidoscope. We often fi nd it 
very helpful to use both in those tumors that are above the 
reach of the fi nger. We fi nd the fl exible scope very helpful in 
gaining a better view of the lesion itself. However, position 
of the mass that cannot be palpated can only reliably be 
determined with a rigid sigmoidoscope as orienting a lesion 
anterior, posterior, left, and right with a fl exible scope is 
often diffi cult. While it is usually not emphasized, a careful 
digital examination probably represents the single most 
important component of the evaluation. 

 The second issue that should be addressed if one is look-
ing at a lesion, and there is some question as to whether or 
not there is an invasive component to it, is what will be the 
preferred approach for this patient should there be an under-
lying cancer. In this fashion, sometimes we advocate a sub-
mucosal excision using a transanal or TEM/TAMIS/TEO 
approach in order to have an effective excisional biopsy on a 
lesion if it is felt from clinical and radiographic evaluation to 
be benign and if the determination is that more dramatic sur-
gery would be entertained if there was an invasive compo-
nent to the lesion. Further pathologic subclassifi cation of T1 
tumors has been performed looking at the depth of invasion 

into the submucosa. The depth of invasion can be designated 
as SM1, SM2, or SM3, in accordance with what “third” of 
the submucosa the lesion extends. This pathologic subclas-
sifi cation can provide further information regarding the risk 
of lymph node metastases and, thus, local recurrence. 
Kikuchi et al. reported that in a study of 182 patients, no 
patients with SM1 lesions had lymph node metastasis, but 
10 % of SM2 patients and 25 % of SM3 patients did have 
metastases to the lymph nodes. They found that SM3 was an 
independent, statistically signifi cant risk factor for lymph 
node metastases (Table  14.1 ) [ 6 ].

       Why Do Lesions Recur After Local Excision? 

  Key Concept: Under-staging, tumor biology, and technical 
factors all play a role in the development of recurrence fol-
lowing local excision for rectal cancer.  

 Reasons for “local recurrence” for local therapy of rectal 
cancer are fourfold. Oftentimes, these include:
    1.    Untreated involved lymph nodes   
   2.    Tumor implantation at the time of surgery   
   3.    Tubular lymphatic spread or persistence at the time of 

surgery   
   4.    A positive margin leaving a residual cancer (i.e., an R1 

resection)     
 Local recurrence in these settings has more to do with 

local persistence of the cancer as the lymph nodes have not 
been treated either surgically or sterilized with radiation. The 
reasons for these issues being central to local recurrence of 
rectal cancer have to do with the challenge of local therapy. 
First, working transanally, it is diffi cult to gain adequate 
resection of the cancer. This must entail clearance distally, 
cephalad, and in the deep fashion. It is often diffi cult for the 
surgeon operating transanally to gain a good cephalad mar-
gin, and this is the main reason why the higher incidence of 
failure exists for transanal incision as opposed to other tech-
niques. Additionally, in operating endoluminally with an 
intact cancer, there is a much higher risk of tumor implanta-
tion. The basic tenets of colon and rectal surgery are to 
exclude the cancer with a clamp or stapler and then irrigate 
and have your margin of resection at that point, distal to the 
clamp. Unfortunately, when operating within the lumen of 
the rectum with a live cancer in place, this is always a chal-
lenge and speaks of the need for irrigation of the operative 
fi eld once the tumor is out with a tumoricidal agent. Third, 

   Table 14.1    Risk of lymph node metastases in T1 rectal lesions by sub-
mucosal invasion   

 % of patients with lymph node metastases 

 SM1  0 % 
 SM2  10 % 
 SM3  25 % 
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lymph node resection in an endoluminal fashion can be car-
ried out only for the few perirectal nodes that may be found 
immediately deep to the cancer itself. However, a real thor-
ough mesorectal excision is never carried out using a tradi-
tional local excision or TEM/TAMIS/TEO approach. The 
last challenge, of course, is that of lymph node staging. The 
ability to identify which patients being operated on have 
lymph node metastases impacts markedly the way the patient 
is addressed. Any evidence of lymph node metastases should 
make you highly question the indication of a transanal 
approach—especially in the absence of combined modality 
therapy. 

    Location 

  Key Concept: Distal lesions recur at higher rates and have 
overall worse survival.  

 In looking at matters of failure of treatment of rectal can-
cer more closely, the level of the cancer becomes of primary 
importance. Following radical surgery, Wibe in 2004 found 
the failure rate of low rectal cancers to be statistically signifi -
cantly worse. In a study of over 2,000 patients, they demon-
strated a statistically signifi cant increase in local failure of 
cancers in the distal third of the rectum (0–5 cm level), with 
a 15 % local recurrence rate compared to a 9 % failure rate 
for tumors in the upper third of the rectum in the same study. 
This correlated with a signifi cantly worse survival for can-
cers in the distal third of the rectum (59 % in the distal rec-
tum vs. 69 % in the upper rectum and 62 % in the mid-rectum) 
[ 7 ]. The reason for this is not surprising and has to do with 
the issues brought up earlier. As one gets down further into 
the pelvis, it is more diffi cult to operate cleanly without com-
promising the lateral margins. Additionally, even when oper-
ating in the proper TME plane, the mesorectum is much 
thinner as the rectum prepares to traverse the sphincter 
mechanism, so the lateral aspect of the tumor, and the deep 
margin, would put a cancer cell directly against the levators, 
increasing the likelihood of failure. These same factors are in 
play when addressing a low rectal cancer transanally.  

    Impact of Lymph Nodes 

  Key Concept: Accurate staging dramatically predicts lymph 
node positivity and guides proper selection of patients. 
Unfortunately, limitations with both MRI and ERUS make 
this more inherently diffi cult.  

 The next challenge for local therapy of rectal cancer has 
to do with lymph nodes. The best predictor for lymph node 
involvement, even in the year 2013, unfortunately, is still the 
tumor T stage. Controversy exists as to which T stages are 
appropriate for local excision techniques. Studies of patients 

undergoing proctectomy show disturbingly high rates of 
mesorectal node positivity: for a T1 cancer, nodal involve-
ment ranges between 5 and 12 %; for T2 cancers, in the 
range of 17–25 %; and for T3 cancers, between 40 and 60 % 
(Table  14.2 ) [ 7 – 11 ].

   This being the case, the clinician has predictably fallen 
back on staging mechanisms focused on evaluating T stage. 
Unfortunately, ERUS is our best preoperative imaging modal-
ity for determining node positivity, and it is only approxi-
mately 70 % sensitive. To date, endorectal ultrasound remains 
the gold standard, although as previously mentioned, more 
and more interest has been raised by excellent results by Gina 
Brown and her group looking at MRI studies of rectal cancer 
[ 12 ]. T stage accuracy has been reported between 80 and 
90 % with N stage accuracy between 70 and 80 %. However, 
even noted by such distinguished experts as the late Doug 
Wong, “unfortunately, fi ne distinction between deep tumors 
of one T stage and early tumors of the next T stage … are 
often diffi cult to make. Additionally regional lymphatic 
involvement is often diffi cult to determine because endorectal 
ultrasound cannot detect nodes further away in the mesorec-
tum or fi nd micrometastatic disease in a perirectal lymph 
node” [ 13 ]. When one looks at a gross specimen on a radical 
resection after neoadjuvant therapy and TME resection, one 
can see why it is diffi cult to fi nd small microscopic deposits 
that would reside in the perirectal fat or the muscularis pro-
pria (Fig.  14.1 ). It was Fidler who described “the metastatic 
decathlon” through which a primary cancer anywhere in the 
body, not just the rectum, liberated tumor cells created via a 
vascularity entrance into the bloodstream, interacting with the 
intravascular immunocompetent cells, gaining endothelial 
contact, and either taking a hold in the lymph nodes or prolif-
erating and having metastases develop [ 14 ]. To detect scant 
cells in a lymph node that have completed this course remains 
a challenge for all staging strategies to date.

       So Whom Should You Select for a Transanal 
Approach (for Cure)? 

  Key Concept: In general, T1 lesions with no evidence of 
lymph node metastases and good histopathological factors 
are the best patients. However, there will still be a small per-
centage of patients that will recur.  

 As we look at some of the larger trials of rectal cancer 
treated locally, we see alarmingly high rates of failure. 

   Table 14.2    Rate of mesorectal node positivity by pathologic T stage   

 Pathologic T stage  Pathologic N stage (%) 

 pT1  6–12 
 pT2  17–22 
 pT3  >60 
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Bleday and Steele in the late 1990s reported on 48 patients 
treated with full-thickness local excision and noted a 10 % 
failure rate in the T1 cancers and a 40 % failure rate in the T3 
cancers. Fifteen percent of these patients developed some 
form of fecal fi stula [ 15 ]. The CALBG group in 1999 
reported on 110 patients treated locally with local excision 
for rectal cancer. The T1 cancers in that group had a 6 % 
failure rate and the T2 cancers a 14 % failure rate. 
Additionally, 15 % of the patients in this group had positive 
margins at the time of surgery [ 16 ]. Rothenberger in 2000 
reported on 108 patients with rectal cancer treated locally 
from the University of Minnesota and showed an 18 % 

 failure rate for T1 cancer and a 47 % failure rate for T2 can-
cer [ 17 ]. The University of Minnesota data was updated in 
2005, showing 101 T1 cancers operated on with a 19 % local 
recurrence rate and 50 T2 cancers operated on with a 45 % 
local recurrence rate [ 18 ]. Additionally, the Cleveland Clinic 
reported on their failure rate in T1 cancers, and this showed 
a striking 29.4 % local recurrence rate in 52 patients with T1 
cancers treated locally [ 19 ]. These experiences led the 
University of Minnesota to conclude in their paper that onco-
logic outcomes in T1 cancers may be compromised by local 
excision alone and that local excision alone is inappropriate 
for T2 patients for surgery (Table  14.3 ).

   The Norwegian rectal cancer group reported their T1 can-
cers operated upon either radically or with local excision 
[ 20 ]. It is noteworthy that in 256 patients who had radical 
resection, as would be expected in these early cancers, there 
was 100 % R0 resection. An 11 % rate of node positivity was 
also found. The local failure rate in that group was 6 % com-
pared to the 38 patients in the local excision group of which 
there was a 17 % R2 resection and a 12 % local recurrence 
rate. In looking at this data more closely, it is actually some-
what surprising that there was not a higher failure rate due to 
a high rate of positive margins. What is noteworthy is that the 
failure rate for local excision is nearly exactly the same as 
the node positivity rate for T1 cancers undergoing radical 
resection. Looking at the data regarding local recurrence rate 
and lymph nodes together, we see lymph node involvement 
in between 6 and 12 % in the radically resected groups, and 
the failure rate with local recurrence after transanal excision 
in these experiences remains between 6 and 29 %. The con-
clusion we have reached in evaluating this data is that there 
are two possibilities for this. One is the persistence of 
untreated cancer in the lymph nodes, and two is the distur-
bance of the specimen cancer with incomplete resection and 
handling of the tissue transanally resulting in implantation of 
tumor at the time of surgery. 

 So whom should you select for a transanal approach? 
This obviously is a complex question with no quick and easy 
answer. In general, the decision to pursue local treatment of 
rectal cancer has to do both with the patient’s comorbid con-
ditions and the stage of the cancer. For a polyp with a small 
focus of cancer, this is an ideal approach for a full-thickness 
local excision. Patients with higher comorbidities such as 
obesity and preoperative pelvis are going to have a higher- 
risk profi le for a major operative procedure. A greater 

  Fig. 14.1    Gross specimen on radical resection after neoadjuvant ther-
apy and TME resection       

   Table 14.3    Local recurrence rates by T stage   

 Bleday et al. (1997) 
[ 15 ] ( n  = 48) 

 Steele et al. CALBG 
(1999)    [ 16 ] ( n  = 110) 

 Mellgren et al. (2000   ) [ 17 ] 
( n  = 108) 

 Mellgren et al. (2005) 
[ 18 ] ( n  = 151) 

 Madbouly et al. (2005) 
[ 19 ] ( n  = 52) 

 T1  10 %  6 %  18 %  19 %  29.4 % 
 T2  0 %  14 %  47 %  45 % 
 T3  40 % 
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 consideration of local excision would be entertained. 
Ultimately, our approach in general for local excision alone 
is only early T1 cancers with low risk for lymph node spread. 
That would be an SM1 with no lymphovascular invasion or 
poor differentiation.   

    Operative Approaches 

    “Traditional” Local Excision 

  Key Concept: More distal lesions that can be more easily 
directly visualized to ensure negative resection margins pro-
vide the best patients for this approach.  

 In patients deemed appropriate for local excision, a vari-
ety of approaches are available. Preoperative evaluation is 
undertaken as outlined above. Patient positioning is deter-
mined by tumor location as emphasized previously. 
Anteriorly based tumors necessitate prone positioning, while 
posteriorly based tumors are approached via lithotomy. 
Standard transanal techniques are best suited for middle and 
lower third lesions. A safe, reproducible operative technique 
is discussed below. A set of multiple operating proctoscopes 
of varying lengths and diameters is essential (Fig.  14.2 ). 
Anal effacement sutures are placed to facilitate exposure and 
placement of operating proctoscopes (Fig.  14.3 ). A headlight 
is essential if lighted proctoscopes are not available. An 
appropriately sized proctoscope is chosen which centers the 
lesion in the operative fi eld (Figs.  14.4  and  14.5 ). Dissection 
can be performed with the use of standard long instruments. 
However, laparoscopic instruments can be very helpful. Stay 
sutures are placed at the lateral borders of the lesion. A dis-
section margin of one cm is marked with the cautery, and the 
excision is begun, proceeding with a full-thickness excision 
(Figs.  14.6  and  14.7 ). The deep margin extends to the meso-
rectal fat (Fig.  14.8 ). Care is taken to ensure the specimen is 
not fragmented. The lesion is retrieved and pinned on a foam 
board and the margins oriented (Fig.  14.9 ). The surgeon 
carefully reviews the margins with the pathologist and takes 
additional tissue if necessary. The defect is closed trans-
versely. The previously placed stay sutures facilitate the clo-
sure (Fig.  14.10 ). The closure is examined with the 
proctoscope to ensure adequacy of the closure and patency 
of the rectal lumen. Proximal, anteriorly based lesions are 
particularly challenging. If above the peritoneal refl ection, 
one must be sure of adequate closure. A preoperative discus-
sion should be done with the patient regarding the possible 
need for laparoscopy or laparotomy and the potential need 
for proximal diverting loop ileostomy. If the integrity of the 
anastomosis is unclear, laparoscopy with proctoscopy and 
leak testing can be performed. Revision of the closure or for-
mal proctectomy with or without diversion may be necessary 
if an intraperitoneal leak is found.

  Fig. 14.2    Operating proctoscopes       

  Fig. 14.3    Prone for anterior tumor, anal effacement sutures       

  Fig. 14.4    Operating proctoscope placed and secured       
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               Minimally Invasive Options 

  Key Concept: Both TEM and TAMIS provide transanal 
approaches to higher lesions that were previously not possi-
ble with traditional transanal excision. For anterior and 
more proximal lesions, you should counsel the patient as to 
the possible need for a laparotomy/laparoscopy or possible 
diversion if the intraperitoneal cavity is breached.  

 Particularly with middle and upper third lesions, the ques-
tion that comes to mind is whether the operative approach 
can be improved, and if so, how? This begs the question 
about the role of endoluminal surgery, be it TAMIS or TEM. 

    Transanal Endoscopic Microsurgery (TEM) 
 The technique of TEM uses an operating proctoscope 4 cm 
in diameter, which is attached to the table with a Martin’s 
Arm. Using a video attachment or an operating microscope, 

an airtight insuffl ation is gently placed, and this gives access 
to the rectum from the anal canal up to the rectosigmoid or at 
times even higher (Fig.  14.11 ). The equipment comes with 
three types of shafts: a beveled 20 cm shaft for higher lesions, 
a 15 cm shaft for smaller lesions, and a 10 cm fl at 
TEM  equipment for lesions with an inferior margin at the 

  Fig. 14.5    Tumor viewed       

  Fig. 14.6    Setup for excision       

  Fig. 14.7    Stay sutures and margin marking       

  Fig. 14.8    Full-thickness excision       
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anorectal ring. Saclarides looked at T1 cancers treated with 
TEM, the aggregate being 221 patients operated upon, and 
found a local failure rate of 6.3 % [ 21 ]. In a comparison of 
TEM and transanal excision patients for cancer, Moore 
described a statistically signifi cant improvement in clear 
margins with TEM as well as the ability to avoid fragmenta-
tion of the specimen using a TEM compared to a transanal 
operation [ 22 ]. While this has not been, and likely will not 
be, done with a TAMIS approach, it is predictable that a sim-
ilar outcome would be achieved as this technique also per-
mits pneumo-distention of the rectum with excellent optics 
and reach of the instruments.

   From a technical standpoint, the operating microscope 
allows clear visualization of the lesion, and the rectum is 

gently insuffl ated such that a 1 cm margin can be clearly 
marked, and this is marked circumferentially to start the 
operation (Video  14.1 ). The electrocautery is then used to 
incise circumferentially around the lesion through the 
 muscularis and down to the mesorectum, taking as much of 
the mesorectum as is desired. The general rules for indica-
tions are that TEM should be avoided for lesions in the upper 
rectum as well as particularly anteriorly so as to avoid enter-
ing into the peritoneal cavity. That said, with increased expe-
rience, this can be done safely with good closure. We recently 
reviewed our experience of 26 patients with TEM excision of 
tumors that had entrance into the peritoneal cavity during 
their excision. The group included patients with polyps as 
well as invasive cancer. Fifty percent of the patients had neo-
adjuvant radiation prior to their excision. There was a minor 
morbidity rate of 7 and 3 % wound disruptions, all of whom 
had radiation prior to surgery and all of whom were treated 
conservatively. In our hands, the threat of entrance into the 
peritoneal cavity during transanal excision is not a contrain-
dication to surgery and is not a complication to be avoided 
(Fig.  14.12 ). That being said, it is still prudent to have a dis-
cussion with the patient preoperatively about the potential 
need for laparoscopy and/or laparotomy if closure is diffi cult 
or a leak is suspected. Just as with standard transanal exci-
sion techniques, it is always important to be prepared for 
potential revision or resection, with or without diversion, if 
one fi nds a particularly diffi cult tumor or closure. This men-
tal and physical preparation of the patient, the surgeon, and 
the remainder of the OR team is important, regardless of the 
surgeon’s skill level, so that appropriate equipment is 
 available and a seamless transition to an abdominal approach 
can be made (if needed) when a diffi cult dissection or clo-
sure is encountered.

       Transanal Minimally Invasive Surgery (TAMIS) 
 First described in 2009, transanal minimally invasive surgery 
(TAMIS) coupled the experiences built on the emerging sin-
gle-port technology with traditional laparoscopic equipment 
[ 23 ]. As most operating rooms possess standard laparoscopic 
equipment and insuffl ation, and surgeons are becoming 
increasingly familiar with the technical skills required to 
resect the specimen and close the resultant defect, TAMIS 
allows for another minimally invasive means to reach of 
tumors as high as 15 cm from the anal verge without the 
expensive equipment required for TEM (Videos  14.2  and 
 14.3 ). More recently, TAMIS platforms, such as the SILS TM  
port (Covidien, Mansfi eld, MA) and Gelpoint Path (Applied 
Medical, Rancho Santa Margarita), provide standardized 
endoluminal rectal access to aid in ease of the procedure. 

 TAMIS outcomes thus far have been similar to both 
transanal and TEM approaches, though lack the long-term 
follow- up. Albert and colleagues reported on their fi rst 50 
patients (56 % malignant) undergoing a TAMIS procedure 

  Fig. 14.9    Pinned and oriented       

  Fig. 14.10    Transverse closure       
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in one of the largest series to date. Overall, a recurrence 
occurred in 4 %, with positive margins occurring in 6 %, 
and development of early (6 %) and long-term (0 %) 
 complications at a median follow-up of 20 months [ 24 ]. The 
authors concluded that operative times are faster than TEM, 
with overall outcomes being equivalent to TEM, and 
improved when compared to local excision series. Other 
TAMIS series have reported conversion to laparotomy for 
resection or diverting stoma (0–10 %), bleeding [ 5 – 10 ], per-
foration, infection (<5 %), and temporary incontinence (10–
30 %) [ 25 ]. Late complications including stricture, fi stula, 
and recurrence have been reported, though are generally 
rare. Technical tips for intraperitoneal entry involve a two-
layer closure, placement of the patient in steep Trendelenburg 
position to facilitate retraction of the abdominal viscera 
from the pelvis, and a water-soluble enema in the early post-
operative period to confi rm absence of a leak. Another 
option is to perform laparoscopy at the time of the perito-
neal entry to help with repair and placement of a drain and 
to perform a leak test [ 25 ].    

    The Role of Radiation Therapy 

  Key Concept: Radiation therapy decreases local recurrence 
for stages 1–3 lesions, and we feel it should be given for all 
patients preoperatively. Postoperative radiation therapy 
should be reserved only for select cases.  

 Regardless of local excision technique chosen, what is the 
role of radiation for stage I rectal cancer? Should preopera-
tive radiation be utilized in early-stage cancers in the rectum 
if local excision is being considered? In looking at the MRC 
CR07 trial, comparing preoperative radiotherapy versus 
selective postoperative radiotherapy, interesting results were 
found. This was a multicenter randomized trial involving 
1,350 patients who were operated on radically. It is notewor-
thy that there was a 31.5 % abdominoperineal resection rate 
in these patients. It is also of note that the local failure rate at 
3 years for T1 cancers treated with preoperative radiation 
was 1.9 %, compared to 2.8 % treated postoperatively. For 
T2 lesions, local failure with preoperative radiotherapy 
was 1.9 % compared with a 6.4 % local failure rate with 

a

c

b

  Fig. 14.11    TEM apparatus. ( a ) Operating proctoscope. ( b ) Proctoscope with Martin’s Arm. ( c ) Proximal end of proctoscope, showing TEM 
instruments and camera       
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postoperative treatment for selective postoperative treat-
ment. Additionally, the failure rate for T3 cancers was down 
to 7.4 % when compared to 15.4 % in the postoperative 
radiotherapy group. All of these were statistically signifi -
cant. This led the authors to conclude that for stage I as well 
as stage II and III disease, their data showed statistical 
improvement in terms of local control for cancers treated 
preoperatively with radiation therapy and advocated preop-
erative radiation treatment [ 26 ]. 

 Our experience with radiation therapy followed by local 
excision dates back to 1984. This was the fi rst experience in 
the world of local excision after preoperative radiation ther-
apy. This was performed at Jefferson with the Marks and 
Mohiuddin method [ 27 ,  28 ]. In 2004, we reported on 44 

patients treated with T2, N0 cancer in the distal 7 cm and 
found an overall local recurrence rate of 6.9 %. Twenty-three 
percent of these patients had complete responses, and there 
were no failures in that group. There was a 91 % 5-year sur-
vival rate [ 29 ]. Only a quarter of those patients were operated 
on using TEM. The others were done in transanal approaches. 
As we compared our experience with T2 rectal cancers fol-
lowing neoadjuvant treatment with TEM versus total meso-
rectal excision (TME), we found in 73 patients the local 
recurrence rate was not statistically different. It was 3.3 % 
for the TEM group compared with 2.3 % for the TME group. 
Additionally, survival was no different: 95 % in the TEM 
group compared with 97 % in the TME group [ 30 ]. Lezoche 
published similar results for full-thickness local excision 

a d

b

c

  Fig. 14.12    ( a ) Margin marked by electrocautery. ( b ) Full-thickness, hemi-circumferential local excision. ( c ) TEM anastomosis. ( d ) Specimen, 
oriented and pinned out on cork board       
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after chemoradiation: 5 % local recurrence rate and an 89 % 
survival rate [ 31 ] (Fig.  14.13 ).

   In general, postoperative radiation is never, in our minds, 
the ideal treatment plan. The only time this is employed has to 
do when there is a more advanced local stage of disease than 
originally anticipated by preoperative staging. For patient 
staged as an early T1 cancer or polyp that ends up having a T2 
cancer but clean deep margins, I would consider postoperative 
radiation therapy as an option as opposed to proceeding always 
to radical surgery. Again, a discussion regarding the risk pro-
fi le of the patient and the risk of leaving not fully treated lymph 
nodes in place has to be undertaken with the patient.  

    Summary Pearls 

 In conclusion, local excision for early-stage cancer is gener-
ally not suffi cient. In a select case of medically compromised 
patients, of course, this is an ideal approach. For early T1 
cancers or polyps with a small focus of cancer, local excision 
is clearly suffi cient. However, for signifi cant T1 cancers, a 
more aggressive approach is necessary. Undoubtedly, surgi-
cal technique matters, whether standard transanal excision 
techniques or TEM/TAMIS is utilized. One of the authors 
prefers a selective approach to the use of TEM/TAMIS ver-
sus standard TAE, reserving TEM/TAMIS for middle third 
and higher lesions. The other prefers the routine use of TEM 
for all levels. The choice of approach should be based not 
only on the location and characteristics of the tumor but also 
on the skill set of the operating surgeon and the equipment 
that is available. Selected reports of TEM results suggest 
improved local recurrence rates with TEM versus TAE; how-
ever, others suggest similarly high rates with TEM (10–20 % 
local recurrence rates with T1 lesions) [ 32 ,  33 ]. 
Chemoradiation holds promise to diminish the high failure 
rate for T1 and T2 cancers. Our general treatment algorithm 

is to treat high-risk unfavorable patients with rectal cancer 
with chemoradiation preoperatively. High-risk patients are 
defi ned as any T3 or node-positive patients and all cancers in 
the distal third of the rectum. The tumor’s response to radia-
tion therapy dictates whether a local approach to their cancer 
is warranted. In general, the tumor must have regressed to a 
size less than 4 cm without deep ulceration and felt to be 
confi ned to the bowel wall. The local excision is carried out. 
If there is full-thickness penetration or node positivity, radi-
cal surgery is then recommended. If there is a ypT1 or T2 
cancer present, this serves as defi nitive therapy. 

 By combining local excision techniques and chemoradia-
tion, the problem of persistent disease from untreated lym-
phatics is addressed. In higher lesions, TEM/TAMIS helps 
address the problem of specimen fragmentation and the chal-
lenge of achieving clear margins by operating with an endo-
luminal approach. With the combination of these approaches, 
the patient has an increased chance for success with an 
expanded role of local therapy for stage I rectal cancer. The 
challenge that persists, unfortunately, remains to better stage 
rectal cancers, so we can clearly identify those that have no 
lymphatic involvement. With more reliable information on 
staging in hand, we would have the technical ability with 
TEM and TAMIS to treat cancers in the upper rectum itself. 
Unquestionably, the future will see wider application of these 
techniques as additional work with these multidisciplinary, 
minimally invasive approaches to rectal cancer progresses.  

    Take-Home Points 

     1.    Local excision is suffi cient for early T1 cancers/polyps 
with a small focus of cancer.   

   2.    Combining local excision and chemoradiation may 
address the problem of persistent disease from untreated 
lymphatics.   

a b

  Fig. 14.13    Endoscopic images of rectal lesion before and after neoadjuvant chemoradiation. ( a ) Before, ( b ) after       
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   3.    TEM/TAMIS addresses visualization, margin identifi ca-
tion, and specimen fragmentation in higher rectal lesions.   

   4.    A continued challenge is the need for better staging of 
rectal cancers to identify those cancers that have no lymph 
node involvement.          
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            Introduction 

  Key Concept: Pelvic recurrence of rectal cancer is one of the 
most challenging clinical situations you may encounter. 
While multiple factors contribute to recurrence, technical 
factors, including the ability to achieve negative margins, 
are imperative to limit recurrent disease and improve 

 long- term outcomes following operative therapy for recur-
rent rectal cancer.  

 Rectal cancer reportedly recurs within the pelvis at a rate 
of 4–33 % following curative-intent resection of the primary 
lesion. Recurrence typically presents within 5 years of the 
index operation; however, later recurrences are possible. 
Pelvic recurrence is associated with a poor prognosis and 
distressing symptoms that are diffi cult to palliate. 

 Multiple factors, including surgeon experience, have been 
shown to infl uence oncologic outcomes [ 1 ]; surgeons who 
perform more than 12 cases per year appear to have lower 
local recurrence rates than those who operate less [ 2 ]. 
Pathologic factors such as lymphovascular invasion and poor 
differentiation also increase the risk of local recurrence [ 3 ,  4 ]. 
Although the reasons for recurrence are numerous, extent of 
resection is the most critical factor; positive distal and/or pos-
itive circumferential margins are associated with local recur-
rence rates as high as 55 % [ 2 ,  3 ,  5 ]. Conversely, negative 
microscopic resection margins (R0) are associated with the 
lowest recurrence rates and the most favorable prognosis [ 6 ]. 

 For patients with recurrence limited to the pelvis, multivis-
ceral/extended rectal resection is the defi nitive surgical therapy. 
However, in recurrent disease, the surgical planes are disrupted 
by initial resection of the primary tumor, making re-resection 
signifi cantly more challenging. These procedures are associ-
ated with considerable morbidity and require extensive surgical 
planning. A multidisciplinary team including surgeons, medi-
cal and radiation oncologists, radiologists, intensivists, special-
ized nurses, and occupational and physical therapists should be 
assembled to address the multifaceted issues that are likely to 
arise. The surgical team alone may include specialists in 
colorectal, urologic, gynecologic, orthopedic, neurologic, and 
plastic/reconstructive surgery. Multimodal therapy has played 
an essential role in the trend towards improved oncologic 
 outcomes, including re-irradiation with external beam and 
intraoperative radiotherapy (IORT). 

 In this chapter, we will discuss the diagnosis, evaluation, and 
multimodal management of locally recurrent rectal cancer, as 
well as the associated perioperative and oncologic outcomes.  
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 Key Points 

•     Preoperative considerations in the setting of locally 
recurrent rectal cancer are extensive. Meticulous 
evaluation before surgery is necessary to determine 
if the patient is medically fi t and the tumor is resect-
able. In some cases, determination of resectability 
can only be made intraoperatively.  

•   Proper radiographic imaging can demonstrate the 
local extent of tumor recurrence, facilitating 
a detailed operative plan for en bloc resection.  

•   The single most important factor in optimizing out-
comes is complete excision of the tumor with nega-
tive macroscopic and microscopic margins.  

•   Management of recurrent rectal cancer is often 
complex, requiring the involvement of a multidisci-
plinary team. Designing a care plan should be based 
not only on clinical, diagnostic, and physical fi nd-
ings but also on the individual patient’s goals and 
expectations.    
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    Presentation 

  Key Concept: Identifying local recurrence is challenging, as 
patients can present with or without symptoms.  

 Locally recurrent rectal cancer usually manifests months 
to years after the initial operation, with a mean time to 
recurrence of 25–36 months [ 6 – 11 ]. In a population-based 
study by Palmer et al. of 141 patients with locally recurrent 
rectal cancer, 70 % presented within the fi rst 2 years and 
85 % within 3 years after initial surgery [ 9 ]. The majority 
presents with symptoms, precipitating work-up and diagno-
sis. The most common symptoms are pain, rectal bleeding, 
or changes in bowel habits. Thirty-fi ve percent or fewer are 
asymptomatic, and the recurrence is discovered on routine 
surveillance follow-up [ 8 ,  9 ]. Pelvic pain indicates possible 
involvement of other organs, bones, or nerves. Therefore, 
pain as a presenting symptom is of concern and portends a 
poor prognosis. If the initial operation was abdominoperi-
neal resection (APR), a palpable mass in the perineum or 
nonhealing wound may indicate perineal recurrence. Small 
bowel obstruction suggests involvement of the small 
intestine.  

    Preoperative Evaluation and Staging 

    Preoperative Planning 

  Key Concept: Prior to embarking on surgery for recurrence, 
you must determine the feasibility of resecting all disease 
with negative margins. Patients must be evaluated for comor-
bid conditions, and their ability to tolerate and recover from 
reoperative surgery.  

 Proper preoperative evaluation is imperative when con-
templating radical surgery for recurrent rectal cancer. A 
 thorough examination of the patient’s medical records, 
including operative reports and history of previous chemora-
diation treatments, provides valuable information regarding 
anatomy and prognosis and helps determine a plan of care. 
Patients of advanced age, with signifi cant comorbidities or 
poor performance status (ASA IV–V), are rarely candidates 
for the extensive surgery that is necessary. Appropriate risk 
assessment requires consideration of patient cognitive func-
tion as well. Distant metastatic disease must also be ruled 
out. In the presence of distant metastasis, such potentially 
morbid surgery offers little possibility of cure.  

    Physical Examination 

  Key Concept: Physical examination is an important part of 
the work-up of recurrent disease.  

 A proper physical evaluation (including digital rectal and 
vaginal examination) is crucial. Whenever possible, rectal 

examination with proctoscopy should be done. This may reveal 
the level, position and extent of tumor, as well as its fi xation to 
adjacent organs and/or the bony pelvis. In addition, you will be 
able to get a sense for the response to any prior chemotherapy 
or additional radiation therapy. Vaginal exam in female patients 
is essential in order to clarify posterior vaginal wall involve-
ment that may require en bloc resection. Additionally, it will 
highlight the need to involve your plastic surgery colleagues for 
a potential fl ap to close the resultant defect. In patients whose 
initial operation was an APR, careful examination of the 
perineum and surgical scar may reveal the presence of a pal-
pable mass. A thorough pelvic exam is often the simplest, most 
direct method of determining whether sphincter-sparing sur-
gery is feasible, or multivisceral resection or exenteration nec-
essary. A complete colonoscopy should also be done whenever 
possible, to rule out synchronous primary tumors. Tissue diag-
nosis is typically necessary to differentiate scar from recurrent 
disease, especially if the tumor extends intraluminally.  

    Carcinoembryonic Antigen 

  Key Concept: Although CEA monitoring is controversial, 
persistently elevated levels of CEA warrant work-up for 
recurrent and metastatic disease.  

 The American Society of Clinical Oncology currently 
recommends that postoperative serum carcinoembryonic 
antigen (CEA) testing be performed every 2–3 months, for 
≥3 years after diagnosis, in patients with stage II or III dis-
ease [ 12 ]. An elevated CEA level warrants further evaluation 
for metastatic as well as locally recurrent disease. The rele-
vance of CEA in evaluating recurrence remains controver-
sial. A few studies demonstrate signifi cant association 
between high levels of CEA and poor prognosis, including 
decreased overall survival [ 7 ,  13 – 15 ].  

    Radiologic Imaging 

  Key Concept: Radiologic imaging is the most commonly 
used tool in staging locally recurrent rectal cancer. Accurate 
imaging can clarify the size, location, level, and extent of 
recurrence (both local and extrapelvic); delineate potential 
invasion into adjacent structures; and help determine 
appropriate patient selection for resection.  

    Local Disease 
 Verifi cation of recurrent disease, often done by computed 
tomography (CT)-guided biopsy, is recommended before 
undertaking surgery. However, the challenge of imaging 
recurrent disease is complicated by the fact that previous sur-
gery for the primary tumor makes it diffi cult to differentiate 
recurrent tumor from fi brosis. Magnetic resonance imaging 
(MRI), if available, is often the tool of choice. 
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   Computed Tomography (CT) 
  Key Concept: While not as accurate as MRI, CT is a great 
initial examination to assess the gross extent of local disease 
and rule out distant recurrence.  

 Contrast-enhanced CT scanning and MRI are the imaging 
tools most often used to diagnose recurrent rectal cancer. The 
accuracy of CT in showing tumor invasion (in both primary 
and recurrent rectal cancer) has consistently proven inferior 
to the accuracy of MRI. For example, in a study by Beets- 
Tan et al., the sensitivity of CT in predicting tumor invasion 
was 70 %, with an associated specifi city of 85 % [ 16 ]. This 
is because CT does not accurately differentiate between 
fi brosis, normal tissue, and recurrent tumor. Nevertheless, in 
our experience, CT has been very useful in the initial work-
 up of a locally recurrent tumor mass, or when distant disease 
in the abdomen is suspected.  

   Magnetic Resonance Imaging (MRI) 
  Key Concept: MRI has better accuracy than CT in detecting 
recurrent disease and delineating pelvic anatomy.  

 At the present time, MRI provides the best imaging of 
pelvic and extra-rectal involvement available. The inherently 
high soft tissue contrast resolution of MRI enables it to dif-
ferentiate between normal tissue, scar tissue, and tumor. This 
is because tumor has a relatively high water content, and 
therefore a high T2w image; scar tissue has a comparatively 
low water content, and low signal intensity, on both T 1 - 
weighted and T 2 -weighted images. 

 Although MRI is consistently more accurate than CT in 
identifying local recurrence, it has limitations. In the setting 
of primary rectal cancer, MRI has demonstrated a  sensitivity 
of 95 % and a specifi city of 85–100 % in identifying local 
invasion [ 16 ,  17 ]. However, recent literature suggests that 
MRI may not be as reliable in evaluating locally recurrent 
rectal cancers, showing a sensitivity of 77–100 % and a speci-
fi city of 29–92 % [ 18 – 22 ]. A few studies have concluded that 
the accuracy of MRI varies according to anatomical location, 
with lower accuracy as regards the pelvic sidewall and pelvic 
fl oor. Messiou et al. reported their experience using MRI 
phased-array coil to identify recurrent tumor invasion at spe-
cifi c sites in the pelvis, prior to salvage surgery, in 49 patients 
over a 6-year period. In 30 of these patients, pelvic sidewall 
invasion was identifi ed with MRI before surgery, but only 21 
were confi rmed on histologic examination. The authors con-
cluded that tumor detection with MRI showed a sensitivity of 
70 % and a specifi city of 94 % [ 20 ]. 

 As is the case with other imaging modalities, inaccuracy 
in MRI may be due to disruption of the anatomic planes from 
previous surgery (which increases the likelihood of fi brosis, 
granulation, and hematoma formation) or to radiation- 
induced infl ammatory changes [ 22 ,  23 ]. Tumor tissue and 
fi brosis commonly coexist, resulting in relatively low signal 
intensity on T 2 -weighted imaging. This is true not only in 
recurrent disease but in tumor radiated before the index 

 surgery; in either case, it may result in a false negative. These 
limitations support the practice of biopsying any fi brotic tis-
sues suspicious for malignancy. Dynamic MR has been uti-
lized to distinguish fi brosis from tumor, based on the 
principle that recurrent tumor tissue shows earlier and greater 
degrees of enhancement than fi brosed tissue. The results for 
dynamic MR vary in the literature, with reported sensitivity 
ranging from 83 to 97 % and specifi city from 81 to 100 % 
[ 19 ,  21 ,  24 ].  

   FDG-PET 
  Key Concept: FDG-PET can help distinguish benign fi brosis 
from recurrent disease.  

 Fluorine-18 fl uorodeoxyglucose positron emission 
tomography (FDG-PET) may also be of value in the preop-
erative staging of locally advanced and recurrent rectal can-
cer. FDG-PET identifi es changes in tumor glucose 
metabolism [ 25 ] and can be useful in the setting of recurrent 
disease [ 26 – 30 ]. Furthermore, FDG-PET may supplement 
other imaging modalities in distinguishing viable tumor 
from scar. In a meta-analysis by Huebner et al. including 366 
patients with local pelvic recurrence, FDG-PET showed an 
overall sensitivity of 94.5 % (95 % CI, 90.8–98.2 %) and a 
specifi city of 97.7 % (95 % CI, 95.7–99.7 %). The authors 
found that—when added to standard imaging techniques in 
diagnostic work-up—FDG-PET fi ndings led to a change in 
clinical management in about 30 % of patients with recurrent 
disease [ 31 ]. 

 Integrated FDG-PET/CT combines the benefi ts of func-
tional and anatomical/morphological imaging, and appears 
to hold additional promise in distinguishing benign from 
viable malignant tumor. In a study by Votruba et al. of 84 
patients with suspected colorectal cancer recurrence, FDG-
PET demonstrated overall sensitivity and specifi city of 80 
and 69 %, respectively. When integrated FDG-PET/CT was 
used, sensitivity and specifi city increased to 89 and 92 %, 
respectively [ 32 ]. Similarly, in a study of 62 patients with 
local recurrence after APR or low anterior resection, 
 Evan-Sapir et al. reported that integrated FDG-PET/CT 
demonstrated better accuracy than FDG-PET in differentiat-
ing between malignant and benign lesions, with an overall 
accuracy of 74 and 92 %, respectively [ 27 ].  

   Distant Disease 
 The usefulness of CT scans of the chest and abdomen in 
identifying hepatic metastases is well accepted. However, 
CT reportedly misses or underestimates extent of disease in 
a signifi cant proportion of patients [ 33 ]. Several recent stud-
ies have suggested that FDG-PET/CT is superior to CT, 
EUS, and MRI in this regard [ 34 – 36 ]. A meta-analysis by 
Kinkel et al. concluded that FDG-PET/CT is more sensitive 
than ultrasound, CT, or MRI in detecting gastroesophageal 
and colorectal hepatic metastases [ 34 ], and studies by Bipat 
et al. [ 36 ] and Mainenti et al. [ 35 ] concluded that PET/CT 
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showed superior sensitivity in detecting colorectal hepatic 
metastases. In a study comparing FDG-PET and CT fi ndings 
in 103 patients with suspected colorectal cancer recurrence, 
Flamen et al. concluded that FDG-PET had higher sensitiv-
ity than CT in identifying metastatic lymph nodes, as well as 
lung and peritoneal disease [ 37 ]. Because of its ability to 
detect early metastatic disease, FDG-PET/CT has infl uenced 
clinical management in up to 40 % of patients with recurrent 
colorectal cancer [ 38 – 40 ].   

    Imaging Summary Recommendations 
 In our experience, most patients will present after undergo-
ing imaging with an abdominopelvic CT. We use this as a 
general guide to look for gross disease, pelvic sidewall 
involvement, or other indications of potentially non- 
resectable disease (i.e., bilateral hydroureter, extensive iliac 
involvement). We routinely use MRI to give us a preopera-
tive roadmap for helping with fascial planes or in cases 
where there is still a question regarding differentiation 
between recurrent disease and post-therapeutic changes. In 
our hands, FDG-PET is most useful both in differentiating 
benign from malignant disease locally in the pelvis and 
determining the activity of small distant lesions (i.e., liver, 
lung) that may represent metastatic disease.   

    Histology 

  Key Concept: Tissue confi rmation should be attempted 
whenever possible, before subjecting a patient to radical sur-
gery for a suspected local recurrence.  

 In the event of an intraluminal recurrence, endoscopic 
retrieval of a tissue specimen is the obvious choice. When a 
suspected pelvic recurrence is not amenable to endoscopic 
biopsy, radiographic-guided biopsy is recommended. CT 
and MRI have both been used in tissue sampling. In some 
circumstances, however, tissue diagnosis is not feasible, or 
biopsy results are inconclusive. Nevertheless, if there is con-
vincing radiologic evidence for recurrence, it is reasonable 
to proceed with surgical exploration. The patient should be 
properly educated and counseled preoperatively. He or she 
must be willing to accept the risks of the procedure despite 
the possibility that tumor will not be found within the surgi-
cal specimen.  

    Classifi cation and Patterns of Recurrence 

  Key Concept: The pattern of recurrence is a factor when 
determining resectability.  

 Patterns of recurrence signifi cantly infl uence the possibil-
ity of achieving an R0 resection. A useful and simple classi-
fi cation system by Moore et al. [ 6 ] utilized anatomical 

location to categorize tumors: (1) axial, not involving ante-
rior, posterior, or lateral pelvic walls (this includes anasto-
motic recurrence after low anterior resection, local recurrence 
after transanal or transsphincteric excision, and perineal 
recurrence after APR); (2) anterior, involving the urinary 
bladder, vagina, uterus, seminal vesicles, or prostate; (3) 
posterior, involving the sacrum and coccyx; and (4) lateral, 
involving the bony pelvic sidewall or sidewall structures, 
including the iliac vessels, pelvic ureters, lateral lymph 
nodes, pelvic autonomic nerves, and sidewall musculature. 
This system contributes to a standardized approach in the 
pre- and postoperative management of local recurrence.  

    Defi ning Resectability 

  Key Concept: Resectability pertains not only to the pattern of 
recurrent disease but also to the individual patient’s ability 
to tolerate the morbidity of the operation and the potential 
functional challenges that may occur postoperatively.  

 Resectable recurrent rectal cancer is defi ned as tumor that 
may be completely removed with curative intent (i.e., with 
histologically negative margins (R0)). The literature is con-
sistent in this regard [ 6 ]. Because of the rigors involved, 
however, resectability should also be defi ned in terms of 
acceptable morbidity for the individual patient. Careful 
patient selection and proper risk assessment are critical. 
Patients with signifi cant comorbidities or poor performance 
status (ASA IV–V) are rarely candidates for the extensive 
surgery that is required. Several other patient-related factors 
associated with decreased probability of an R0 resection 
include male gender [ 41 ], advanced age at initial diagnosis 
[ 42 ], advanced stage of the primary tumor [ 42 ], and previous 
APR [ 41 ,  42 ]. 

 In a series of 116 patients treated at Memorial Sloan- 
Kettering Cancer Center, Moore et al. [ 6 ] found that tumors 
confi ned to the axial location, or to the axial and anterior 
locations, were more likely to be completely resectable than 
tumors involving the pelvic sidewall or lateral structures. 
The authors reported that negative margins were achieved in 
90 % of patients with axial recurrences only (anastomotic 
recurrence), and in 71 % of patients with axial and anterior 
recurrences only. Negative margins were also achieved in 
64 % of patients with lateral involvement by tumor, and in 
55 % of patients without iliac vessel involvement. However, 
negative margins were obtained in only 43 % of patients with 
tumor located  anywhere but  axially and anteriorly. Where 
there was lateral involvement by tumor, negative margins 
were achieved in only 35 % (and reportedly in as few as 0 %, 
in other studies) [ 43 ]. Involvement of the ureter with hydro-
nephrosis or iliac vessel involvement was associated with an 
R0 resection in only 17 and 29 % of patients, respectively. 
Other studies have supported these fi ndings, suggesting that 
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bilateral hydronephrosis and tumor encasement of the iliac 
vessels are contraindications to re-resection. 

 Posterior recurrence is associated with an even lower 
probability of R0 resection [ 43 – 45 ]. Complete removal of 
these tumors requires technically challenging procedures 
involving en bloc resection of the tumor and part of the 
sacrum. The major sequelae associated with such operations 
include neurologic defects involving the bladder, anorectal 
and sexual function, and potential musculoskeletal defects 
related to wound dehiscence. High sacrectomy (S1/S2) is 
associated with greater morbidity than mid-level or low 
sacrectomy. Nerve root involvement is a contraindication to 
resection because of the potential for resulting neurologic 
defects. Although bony and neurologic constraints may pre-
clude resection, when curative-intent surgery is feasible and 
an R0 resection accomplished, there are lower recurrence 
rates and improved survival [ 44 ]. As the sacrectomy level 
decreases, the possibility of a complete resection increases. 
In a recent study by Sagar and colleagues [ 46 ], R0 resection 
was achieved in 13 of 40 patients undergoing abdominosa-
crectomy for recurrent rectal cancer. Complete resection was 
associated with a signifi cantly improved median survival (56 
months for R0 vs. 32 months for R1;  p  = 0.048). Moriya et al. 
described abdominosacral resection in 69 patients with 
recurrent rectal cancer, reporting an R0 rate of 83 % and 
3-year disease-specifi c survival of 62 % in patients with 
 negative margins [ 47 ]. 

 The degree of tumor fi xation within the pelvis signifi cantly 
infl uences the feasibility of curative surgery and overall sur-
vival. In 2003, Hahnloser and associates demonstrated that 
patients with two or more sites of fi xation had a signifi cantly 
worse outcome compared to patients with mobile tumors or 
only one site of fi xation. Degree of fi xation was determined 
on preoperative imaging or at the time of surgery. Local 
recurrences were classifi ed as not fi xed (F0), fi xed at one site 
(F1), fi xed at 2 sites (F2), or fi xed at three or more sites (F3). 
A greater number of fi xation sites indicated more extensive, 
locally advanced tumors requiring technically more challeng-
ing radical surgery, and outcomes were worse with respect to 
local failure and long-term survival [ 8 ]. 

 Other factors associated with poor long-term outcomes 
include APR as the original procedure, elevated preoperative 
CEA, preoperative pain, vascular invasion, and aggressive 
tumor biology [ 6 ,  10 ,  48 ]. 

 For patients deemed to be resectable, counseling regard-
ing the impact of surgery on quality of life is critical. While 
a low anterior resection restores intestinal continuity, it may 
also result in signifi cant urgency or incontinence. Patients 
undergoing an APR with end colostomy should receive 
proper preoperative teaching and counseling regarding the 
potential physical, social, and psychological diffi culties 
associated with having a stoma. However, surgery should 
generally be avoided in patients with disease characterized 

by circumferential pelvic sidewall involvement, bilateral 
ureteral obstruction, S1 or S2 bony or neural involvement, 
sciatic pain and pelvic imaging evidence of sciatic nerve 
involvement, or unresectable extrapelvic metastases. Patients 
who are not resectable should be counseled regarding the 
eventual worsening of their symptoms, including pain, 
bleeding, and obstruction. Palliative care professionals can 
help provide some relief of symptoms, as well as psychoso-
cial and supportive care for patients and their families. 
Management of patient expectations in these circumstances 
requires understanding and compassion on the part of the 
surgeon and multidisciplinary team.   

    Multimodal Therapy 

    Role of Neoadjuvant Therapy 

  Key Concept: Neoadjuvant chemoradiation therapy plays a 
signifi cant role in the setting of recurrent disease, as it does 
in primary rectal cancer. Prior treatment and total dosage 
will help determine appropriate selection of agents and 
treatment strategies.  

 In both primary and recurrent rectal cancer, multimodal-
ity therapy including chemotherapy and radiation is the stan-
dard of care. In primary disease, preoperative chemoradiation 
has been shown to reduce local recurrence more effectively 
than postoperative chemoradiation [ 49 ]. Preoperative 
chemoradiotherapy may effect tumor downsizing [ 49 ,  50 ], 
potentially facilitating complete resection of locally 
advanced disease. Therefore, neoadjuvant chemoradiation 
has become a standard practice in the treatment of locally 
advanced rectal cancers. 

 Most patients presenting with locally recurrent cancer 
have already been irradiated. Patients with pelvic recurrence 
who have not previously received radiation for their primary 
tumor should be considered for preoperative chemoradio-
therapy. Treatment usually consists of external beam radia-
tion up to a dose of 50.4 Gy, with concurrent 5-fl ourouracil 
(5-FU)-based chemotherapy [ 49 ,  50 ]. Because of the risk of 
late toxicity, fi stula formation, and bowel obstruction, radia-
tion is generally contraindicated in patients who have already 
received radiotherapy to a total dose up to or greater than 
50.4 Gy. However, recent studies demonstrate that 
 re- irradiation is reasonably well tolerated if the previous 
dose was less than 50.4 Gy, and a signifi cant percentage of 
re- irradiated patients go on to radical surgical salvage. The 
American College of Radiology recommends that additional 
doses of radiation be based on the initial dose given, amount 
of small bowel in the treatment fi eld, length of time to 
 recurrence, size of the previously treated cancer, and size of 
the recurrent tumor. The dose typically ranges from 20 to 
40 Gy, with acceptable late toxicity rates of 12 and 21 %, 
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respectively [ 51 ]. A study by Valentini et al. evaluated the 
response rate, resectability rate, local control, and treatment-
related toxicity of preoperative hyperfractionated chemora-
diotherapy in patients with locally recurrent rectal cancer 
who had previously received radiation. They found that 
86.4 % of patients completed treatment without interruption, 
with a 5.1 % rate of acute lower GI toxicity and no grade 4 
toxicity. More than 44 % had either a complete or partial 
response after re-irradiation [ 52 ]. 

 In a study by Pacelli and colleagues involving 58 patients 
with recurrent rectal cancer, the authors found that patients 
who had undergone previous radiotherapy tolerated either 
23.4 Gy in 1.8 Gy fractions, or 1.2 Gy BID to 40.8 Gy preop-
eratively. Radiation treatment was completed in all patients, 
with no major complications reported. In 2002, Mohiuddin 
and colleagues [ 53 ] reported on the long-term results of re-
irradiation in patients with recurrent rectal carcinoma. A total 
of 103 patients with recurrent rectal carcinoma received re-
irradiation with concurrent 5-FU-based chemotherapy. After 
a median dose of 3,480 cGy, 34 patients underwent surgical 
resection for residual disease. The median and 5-year survival 
of patients undergoing surgical resection after re-irradiation 
was 44 months and 22 %, compared with 14 months and 
15 % for patients treated with re- irradiation only ( p =  0.001). 

 Patients who cannot undergo any additional radiation 
may be candidates for aggressive chemotherapy. First-line 
multi-agent chemotherapy typically includes a combination 
of oxaliplatin or irinotecan along with the 5-FU/leucovorin 
regimen. Second-line regimens may include a combination 
of other targeted agents, including bevacizumab and 
cetuximab. 

 Imaging should be done at 4–6 weeks from the comple-
tion of treatment to rule out interval progression of local dis-
ease or development of distant metastasis. If the patient 
remains a candidate for potential curative resection, surgery 

is typically performed 6–8 weeks after therapy. Intraoperative 
radiation therapy (IORT), if used, may provide additive 
tumoricidal effect.  

    Intraoperative Radiation Therapy (IORT) 

  Key Concept: Although controversial, IORT is an evolving 
intraoperative treatment modality for patients with recurrent 
rectal cancers, including those who have received prior 
external beam pelvic radiation.  

 A major goal of radiation oncologists is to increase the 
dose delivered to tumor, relative to the dose delivered to nor-
mal adjacent tissues. As Willett and colleagues noted, this 
has led to the use of fi eld-shaping techniques with multi-leaf 
collimation, multiple fi eld techniques, and intensity- 
modulated radiotherapy, as well as intracavitary and intersti-
tial brachytherapy [ 54 ]. IORT delivers radiation to the tumor 
bed while normal tissue is shielded. Two alternative but 
complementary IORT techniques have evolved: intraopera-
tive electron radiation (IOERT), which uses a linear accel-
erator to deliver electron particles, and high-dose-rate 
brachytherapy (HDR-IORT), which delivers an iridium seed 
(192-Ir) along after-loading catheters. In either technique, 
normal tissues are simultaneously moved aside or physically 
shielded. Because the tumor can be visualized intraopera-
tively, it is possible to more accurately defi ne areas at risk for 
tumor involvement [ 54 ]. 

 The decision to perform IORT is based on anticipated risk 
of residual microscopic disease. Intraoperative frozen sec-
tion analysis can help identify at-risk margins (<5 mm) that 
may benefi t from IORT [ 55 ]. The dose of IORT (10–20 Gy) 
depends on the amount of residual disease and, in some 
cases, the dose of external beam radiation delivered preop-
eratively (Table  15.1 ) [ 54 ,  59 – 61 ].

   Table 15.1    Outcomes following intraoperative radiation therapy (IORT) for rectal cancer   

 Study  Patients ( n )  IORT dose (Gy)  5-y local recurrence (%)  5-y overall survival (%) 

 R0  R1  R2  R0  R1  R2  R0  R1  R2  R0  R1  R2 

 Haddock et al. 
(2009) [ 56 ] 

 227 (37)  224 (37)  156 (26)  12.5  15  20  28  32  32  46  27  16 

 Pacelli et al. 
(2009) [ 15 ] 

 –  –  –  10–15  10–15  10–15  –  –  –  –  –  – 

 Dreseen et al. 
(2008) [ 57 ] a  

 84 (57.2)  34 (23/1)  29 (19.7)  10  12.5  15–17.5  25  29.2  28.5  58.7  26.5  24.1 

 Heriot et al. 
(2007) [ 58 ] a  

 98 (61.3)  40 (25)  14 (8.8)  10  10  10  –  –  –  –  –  – 

 Hahnloser et al. 
(2002) [ 8 ] 

 138 (45)  27 (3.3)  139 (45.7)  –  –  –  –  –  –  27  –  – 

 Wiig et al. 
(2002) [ 59 ] 

 18  29  12  15  15  17.5–20  30  50  –  60  20  0 

 Shoup et al. 
(2002) [ 48 ] 

 64 (64)  30 (30)  6 (6)  12.5–15  15–17.5  15–17.5  –  –  –  31.2 b   9 b   14 b  

   Abbreviations : dash(−) not reported,  y  year 
  a 3-year OS, LR 
  b Disease-free survival  
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   Haddock et al. [ 56 ] recently reported on a retrospective 
analysis of 607 patients with recurrent colorectal cancer 
who received IORT. IORT was preceded or followed by 
external radiation in 583 patients (96 %), 70 % of whom had 
tumors located within the pelvis. The median IORT dose 
was 15 Gy (range, 7.5–30 Gy). Survival estimates at 5 years 
were 46, 27, and 16 % for R0, R1, and R2 resections, respec-
tively. On multivariate analysis, R0 resection was the only 
independent factor associated with improved survival. 
Although no randomized trials evaluating IORT have been 
performed to date, data from large single institution studies 
suggest that IORT may infl uence local control and survival. 
As one would expect, multiple studies suggest that the 
extent of surgical resection, and therefore the volume of 
residual disease, is an important factor in improving local 
control with IORT. The experience with intraoperative 
brachytherapy at the Memorial Sloan-Kettering Cancer 
Center was reported by Alektiar et al. [ 62 ] in a study of 74 
patients treated from 1992 to 1998. Median follow-up was 
22 months. Fifty of these patients had negative margin (R0) 
resection. Five-year local control was 39 %; 5-year disease-
free and overall survival was 23 %. Negative margins pre-
dicted local control: a 5-year rate of 43 % in patients with 
R0 resection vs. 26 % in those with R1 resection. Patients 
with negative margins had 5-year survival of 36 %, com-
pared to only 11 % in patients with positive margins. More 
recently, Dresen et al. [ 57 ] reported on 57 patients receiving 
re-irradiation of 30.6 Gy with IORT, in addition to preopera-
tive re-irradiation with external beam radiotherapy. The 
IORT dose was dependent upon completeness of resection. 
Five-year overall survival was 48 % in patients with an R0 
resection. On univariate analysis, R0 resection was more 
likely in patients receiving re-irradiation, compared to 
patients who had previously received radiotherapy and were 
treated with surgery alone. In addition, patients who were 
re-irradiated with IORT had improved overall survival and 
decreased local and distant recurrence. Radical resection 
and stage of the primary tumor were the only factors pre-
dicting overall survival on multivariate analysis [ 56 ]. 

 The morbidities associated with IORT are generally 
acceptable, but may be diffi cult to distinguish from disease- 
related toxicity. Common side effects include wound infec-
tion, ureteral obstruction, gastrointestinal complications 
such as obstruction or fi stula, and peripheral neuropathy. In 
the series reported by Alektiar et al., morbidities included 
wound complications (24 %), bladder complications (20 %), 
ureteral stricturing (23 %), and peripheral neuropathy (16 %) 
[ 62 ]. In the study of over 600 patients by Haddock et al. [ 56 ], 
32 % of patients developed neuropathy, the most common 
radiation-induced toxicity. Seven patients developed ureteral 
narrowing or obstruction. 

 We currently use IORT in cases in which there are 
anticipated close margins. Care must be taken to shield 
radiation- sensitive structures; input from the surgeon is 
critical.  

    Surgical Technique 

  Key Concept: Distinguishing tumor invasion from adherence 
is diffi cult, and wide resection provides the best chance for a 
margin negative resection. While it is important to  preserve 
as much healthy anatomy as possible, these procedures typi-
cally require extensive resection and subsequent surgical 
reconstruction.  

 In order to achieve complete resection of tumor with nega-
tive margins, all organs involved by tumor must also be 
resected. Therefore, these extensive procedures often require 
the coordinated involvement of surgical specialists in urol-
ogy, gynecology, orthopedics, neurology, radiation oncology, 
vascular surgery, and plastic surgery. In the absence of the 
rectum after APR, recurrent cancers are more likely to invade 
adjacent organs such as the sacrum and sacral nerves posteri-
orly, the vagina and uterus, or seminal vesicles and prostate, 
and the bladder anteriorly, and the ureters, autonomic nerve 
plexus, internal ileac lymph nodes, and vessels laterally. 

 Tumor that adheres to regional anatomic structures is gen-
erally assumed to invade them; all or part of these organs 
must be removed en bloc with the tumor. Focal invasion of 
adjacent organs, or metastatic lymph nodes in the pelvic 
sidewall, requires extended resection. The type of proce-
dure—total pelvic exenteration, posterior exenteration, ante-
rior exenteration, APR with sacrectomy, and sacropelvic 
exenteration—depends on the extent of tumor spread as well 
as distance of tumor from the anal sphincter musculature. 

    Preoperative Regimen 
  Key Concept: Developing a routine is important to achieving 
intraoperative success and minimizing morbidity.  

 Preoperative evaluation, including physical examination 
and imaging, will determine the need for additional studies 
such as pelvic ultrasound, cystoscopy, or dedicated sacral 
bone evaluation. Cystoscopy may be performed before 
resection or intraoperatively. Placement of ureteral stents can 
be done preoperatively to help identify and protect the ure-
ters. Patients undergo bowel prep the day before surgery. 
Antibiotics are delivered in the operating room along with 
anesthesia. The patient is placed in the lithotomy position, 
giving the surgeon anterior access to the pelvis and perineum. 
Surgery will be performed in one or two stages, depending 
on the type of resection.  

    Rectal Washout 
  Key Concept: Rectal washout has theoretical advantages to 
reduce tumor shedding, with minimal downside.  

 The practice of rectal washout remains controversial. 
Some have theorized that viable exfoliated tumor cells 
implant at distant sites of bowel mucosa, potentially result-
ing in some anastomotic and/or various locoregional recur-
rences. A few studies suggest that free malignant cells 
collect on circular stapling devices during anterior resection 
[ 63 ,  64 ], implanting during construction of the anastomosis. 
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A number of small studies suggest that rectal irrigation may 
eliminate the free cells collected on circular staplers, reduc-
ing implantation and potential spillage into the pelvis 
[ 65 ,  66 ]. The type of rectal irrigation—saline vs. cytocidal—
also remains a point of contention. Although cytocidal rectal 
washouts comprising solutions such as cetrimide or 
povidone- iodine are used more commonly, there is no data 
confi rming that these are more effective than simple saline 
wash. A study by Church et al. concluded that rectal irriga-
tion probably eliminates exfoliated malignant cells by 
mechanical cleansing, rather than through any cytocidal 
effect [ 67 ]. Similarly, Jenner and colleagues showed that 
saline wash effectively removes exfoliated malignant cells 
from the distal rectum mechanically [ 68 ]. Even so, no study 
to date has demonstrated the clinical relevance of rectal 
washout in reducing the incidence of local recurrence. In 
2005, the American Society of Colon and Rectal Surgeons 
published practice parameters for the management of rectal 
cancer, stating that there was insuffi cient evidence to recom-
mend intraoperative rectal washout [ 69 ]. However, given the 
minimal time involved and lack of detriment to the impend-
ing procedure, it is our practice to irrigate the rectum with 
500 cc of 5 % povidone-iodine solution prior to incision.  

    Resection 
  Key Concept: You must maintain fl exibility during the opera-
tion.  This includes making an early decision as to whether 
you have the ability to perform an adequate resection that 
will benefi t the patient.  

 Intraoperatively, you should fi rst examine the abdomen 
for disseminated peritoneal disease, which would prevent a 
curative resection. This can be done via diagnostic laparos-
copy, when possible, thus avoiding the morbidity associated 
with a major midline laparotomy. A laparotomy is often nec-
essary, however, especially in the setting of adhesions. 

 The retroperitoneal lymph nodes should be examined for 
metastasis, which—especially if the nodes cannot be com-
pletely removed—may indicate incurable disease. The ureters 
are identifi ed and preserved, and will not be transected until 
resectability is confi rmed. Following abdominal inspection, 
the recurrent tumor is assessed. Dissection ideally begins in an 
extraperitoneal plane free of adhesions and scar tissue 
(Fig.  15.1 ). The inferior mesenteric artery is ligated and tran-
sected, followed by transection of the descending colon. The 
surgeon dissects posteriorly down to the levator ani, taking 
care to avoid the pelvic nerves whenever possible. The bladder 
is now mobilized from the retropubic space (Fig.  15.2 ). The 
bladder pillars attached to the lateral pubic rami are transected. 
In a female patient, the cardinal supporting ligaments are 
ligated and transected at the pelvic sidewall. In a male patient, 
dissection continues anteriorly and includes the prostate.

    A decision must now be made. Will you proceed with a 
low anterior resection, or an APR? In recurrent rectal cancer, 

  Fig. 15.1    In TPE, lateral dissection begins on the common and exter-
nal iliac vessels, which are lateral to the parietal layer of the endopelvic 
fascia. The internal iliac artery and vein are clamped, cut, and tied distal 
at their origin. The ureter is cut in the pelvis, with care taken to preserve 
ureteral length for reconstruction       

  Fig. 15.2    The surgeon may perform dissection of the bladder before or 
after posterior dissection of the pelvic organs. The bladder is dissected 
from the symphysis and pubic rami, with dissection in the space of 
Retzius. The bladder is freed by dividing the lateral peritoneal 
attachments       
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an APR is usually necessary. If it is determined that an APR 
is required, dissection continues to the levator ani muscles, 
and then perineal dissection begins. The anal canal and lower 
rectum are dissected and removed through the ischiorectal 
fossa and urogenital diaphragm (Fig.  15.3 ). Wide lateral dis-
section of the pelvic fl oor (cylindrical dissection) is neces-
sary to clear tumor. If tumor is extensively invasive in a 
female patient, the vagina, vulva, and urethra may have to be 
removed. The entire specimen can then be extracted through 
an abdominal or perineal incision.

       Types of Procedures 
  Key Concept: The tumor location and extent of invasion will 
determine the type of procedure you perform.  

  Total exenteration  is usually done in the setting of large, 
bulky lesions that invade the bladder or prostate. This proce-
dure involves removal of the rectum, bladder, prostate, and 
seminal vesicles in male patients, and removal of the rectum, 
bladder, vagina, uterus, cervix, and parametrium in female 
patients. 

  Anterior exenteration  is done when cancer invades the 
posterior bladder wall, anterior uterine wall, and organs in 
the anterior plane of the pelvis. 

  Posterior exenteration  is done in a female patient if tumor 
invades the uterus. This procedure can be accomplished only 
if the bladder is not involved by tumor. Uterus, cervix, 
adnexa, and vagina (if required) are removed with the rec-
tum. The operation is similar to total exenteration; however, 
instead of dissecting anterior to the bladder in the retropubic 
space, the peritoneum is incised over the bladder, and the 
bladder is dissected sharply off the anterior surface of the 
cervix and vagina and (depending on the level of tumor) 
down to or beyond the levator ani muscles. The ureters are 
dissected free from the anterior parametria distally, over the 
ureteral tunnel running along the uterine artery. 

  APR or LAR with partial cystectomy or vaginectomy  may 
be considered if tumor does not extend into the bladder 
[involving the trigone] or the vagina far enough to require 
total removal of these organs. A partial cystectomy and reim-
plantation of the ureters can be done with a psoas hitch 
reconstruction. If only part of the vagina is involved by 
tumor, local resection of the invaded portion may suffi ce. If 
the resulting vaginal defect is too large for primary closure, 
reconstruction can be achieved using a myocutaneous rectus 
abdominis fl ap.  

    Sacral Resections 
  Key Concept: Sacral resections are generally done if tumor 
broadly adheres to or invades the sacrum or coccyx.  

  APR with sacrectomy  begins in the same manner as a total 
pelvic exenteration: dissection in the ventral plane anteriorly, 
preserving the bladder, female reproductive organs, or pros-
tate, if possible. Dissection takes place in a dorsal and dorso-
lateral fashion, following the presacral plane down to the 
level of the sacral transection. If transection of the sacrum at 
the S2/S3 level (or lower) clears disease, the cancer is resect-
able. Resection above S2 involves signifi cant morbidity; the 
need for tumor clearance at that level often indicates unre-
sectable disease. The level of sacral transection is marked on 
the anterior cortex of the sacrum using osteotome or K-wire. 
Gauze may be packed into the presacral space to reduce 
bleeding. The patient is turned and placed in the prone posi-
tion. A dorsal longitudinal incision is made, starting at the 
level of L5 down to and around the anal canal. The gluteus 
maximus and gluteus minimus muscles are dissected off the 
sacrum, and the fl aps are raised bilaterally. Transection of 
the sacrotuberous and sacrospinous ligaments is done at the 

  Fig. 15.3    Perineal dissection is necessary in TPE that includes the 
intra-levator organs (anal canal, labia majora, urethra). An elliptical 
incision is made from the tip of the coccyx to the pubic symphysis. The 
incision ends at the bulb of the penis (in a male patient), with the urethra 
previously divided in the pelvis. The pelvic fl oor attachments are 
divided widely, freeing the vagina (in a female patient), the urethra, and 
the rectum       

 

15 Recurrent Rectal Cancer



240

sacrum, facilitating access to the pelvic fl oor muscles and 
infra-piriformis opening. Medial to the infra-piriformis, you 
should insert a fi nger into the presacral space to identify the 
level of resection (Fig.  15.4 ). The sacrum is now resected, 
with care taken to protect the nerve roots within the proximal 
(preserved) sacrum. The distal sacrum, lateral pelvic walls, 
and rectum are removed en bloc.

    Sacropelvic exenteration  is undertaken only in the setting 
of very bulky tumors involving the lower sacrum and invad-
ing the reproductive organs in a female patient, the prostate 
in a male patient, and the bladder. This is a two-stage proce-
dure: posterior dissection for distal sacrectomy and anterior 
dissection for pelvic exenteration. In the second stage, the 

patient is turned and placed in the prone position [ 70 ]. After 
division of the sacrum in stage two, the rectum is removed in 
continuity with the sacrum and resected visceral organs.  

    Pelvic Floor Reconstruction 
  Key Concept: Following resection of bowel, bladder, vagina, 
and perineum, the resultant defect will typically require 
reconstruction entailing multidisciplinary help and meticu-
lous preoperative planning.  

 The major goals of reconstruction are to optimize healing, 
prevent perineal sepsis, and, in some cases, restore function. 
Type of reconstruction depends on the nature and extent of 
the surgical resection. If the external sphincter muscles have 
been left intact, the colon can be anastomosed to the distal 
rectum or anal canal. Because anastomotic leak is probable 
after such extensive treatment, a defunctioning ileostomy is 
always recommended. In most circumstances, rectal anasto-
mosis is not possible, and a permanent colostomy is created. 
You will then normally confront a large, irradiated pelvic 
“dead space” susceptible to abscess formation and wound- 
healing complications. This area should be fi lled with vascu-
lar tissue such as omentum or a rotated myocutaneous fl ap 
[ 71 – 73 ]. Prosthetic or biological meshes have also been 
used, but are not favored by the authors due to risk of infec-
tion. Reconstruction of large vaginal defects, or defects in 
the perineal skin, is best accomplished with myocutaneous 
fl aps [ 71 ]. If a cystectomy is done, options for urinary diver-
sion include an ileal conduit or an orthotopic bladder substi-
tution. Colon or ileum may be used for continent diversion 
(i.e., Indiana pouch, Mainz pouch, Florida pouch, Miami 
pouch). An ileal conduit, colonic conduit, or ureterocolos-
tomy can also be constructed for urinary diversion [ 70 ].  

    Postoperative Complications 
  Key Concept: Due to the nature of the operation required for 
optimal outcomes, morbidity rates are signifi cant, and you 
should have a plan for early identifi cation and management 
of morbidity.  

 Most of the recent literature reporting on radical resection 
for locally recurrent rectal cancer describes acceptable peri-
operative mortality but signifi cant morbidity (Table  15.2 ). 
Potential morbidities include surgical site infection, sepsis 
(usually related to the non-collapsible empty pelvis), compli-
cations related to urinary diversion, and complications related 
to IORT, including peripheral neuropathy and ureteral steno-
sis (Table  15.3 ). Dresen et al. [ 57 ] reported an overall compli-
cation rate of 59 % in their series of 144 patients undergoing 
radical resection for local recurrence. Nineteen percent suf-
fered urinary retention and required prolonged catheteriza-
tion. Fifteen percent developed pelvic abscess, requiring 
intervention. In another series of 160 patients undergoing 
radical or extended radical resection for recurrence, Heriot 
et al. [ 58 ] reported a relatively low morbidity of 27 % and 

  Fig. 15.4    After anterior dissection, the patient is placed in the prone 
position for sacral resection. A posterior sacral incision is made with 
excision of the anus. Flaps are raised to the lateral extent of the sacrum. 
The gluteus maximus and gluteus medius muscles are dissected from 
their sacral origins. The sciatic nerve is located by retracting the gluteus 
maximus and underlying piriformis muscle superiorly, at the lateral 
aspect of the mid-sacrum. The nerve is superfi cial to the obturator inter-
nus muscle, coursing inferolaterally between the ischial tuberosity and 
greater trochanter. The sacrotuberous and sacrospinous ligaments are 
incised at their attachments to the ischial tuberosity and ischial spine. 
The surgeon inserts a fi nger anteriorly from the medial aspect of the 
sciatic nerve, facilitating dissection beneath the piriformis muscle and 
through the underlying endopelvic fascia. This exposure directs the 
sacral ostectomy, ensuring suffi cient tumor clearance       
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minimal mortality of 0.6 %. Although it was not statistically 
signifi cant, complications were more common in patients 
undergoing extended resections (requiring removal of at least 
one of the adjacent organs); the majority of these were peri-
neal wound complications or pelvic abscess. A study from the 
Mayo Clinic reported 0.3 % in- hospital mortality and a 32 % 
rate of major complications in 304 patients undergoing resec-
tion for recurrent rectal cancer [ 8 ].

    Complications and perioperative mortality increase with 
more radical procedures, such as sacropelvic resection. In 
1994, Wanebo et al. reported 8.5 % perioperative mortality 
in 47 patients undergoing exenteration for recurrent rectal 

cancer [ 75 ]. The majority of complications were related to 
perineal and abdominal wound sepsis. It should be noted that 
a signifi cant proportion of these procedures involved rela-
tively high sacrectomies (S1 and S2). A 2006 study from the 
Memorial Sloan-Kettering Cancer Center reported on com-
plications following sacropelvic resection in 29 patients with 
recurrent rectal cancer. Sacral resection was performed at the 
S2/S3 level in 55 % and at the S4/S5 level in 45 % of the 
study cohort. Previous surgery predicted the type of salvage 
operation required: total exenteration with sacrectomy was 
performed in 69 % of patients who had previously undergone 
APR; a less radical procedure was done for those who had 
undergone sphincter-saving surgery. In 59 % of patients, 
pedicle fl aps were used to reconstruct the pelvis. The total 
complication rate was 59 %; 45 % were major complica-
tions, and most involved perineal wound breakdown and pel-
vic sepsis. There was one perioperative death [ 76 ]. 

   Stoma 
  Key Concept: Permanent or temporary diversion is 
 routine in these cases and is associated with its own set of 

     Table 15.2    Postoperative complications (%)   

 Wound infection [ 56 ,  58 ,  59 ]  3.1–13 
 Obstruction [ 7 ,  8 ,  56 ]  5.3–13 
 Pelvic abscess [ 7 ,  8 ,  57 – 59 ]  4–26 
 Urinary complications [ 7 ,  56 – 59 ]  4.4–23 
 Enterocutaneous fi stula [ 8 ,  58 ]  1.2–4.3 
 Perineal wound complications [ 8 ,  58 ]  4.6–9.4 
 Neuropathy [ 56 ]  15 

   Table 15.3    Summary of long-term outcomes for multimodality therapy of recurrent rectal cancer   

 Study  Pts  Resected 
 Cases 
(%R0) 

 IORT 
+/− ( n ) 

 EBRT 
+/− ( n ) 

 Median 
survival 
(mos) 

 Morb. 
(%) 

 Mort. 30 
d (%)  LR (%) 

 LR 
(R0)  DR (%)  OS (%) 

 5-y OS 
R0 

 Haddock 
et al. (2009) 
[ 56 ] 

 607 a   427 
(rectum) 

 37  + (586)  + (228)  36  50  1  28  28  53  30  46 

 Pacelli et al. 
(2009) [ 15 ] 

 58  44  62.5  + (20)  +  −  20.9  7  25.7  11.5  −  54.2  72.4 

 Hansen et al. 
(2009) [ 74 ]    

 577  185  52.4  −  +  48 (R0)  −  1.6  −  17.5  25.1  14.9  62 

 Dresen et al. 
(2008) [ 57 ] 

 184  147  57.2  + (136)  + (39)  28  58.5  4.8 %  45.9  31  20.4 b   28  48.4 

 Heriot et al. 
(2007) [ 58 ] 

 160  153  61.2  + (12)  −  43  27  0.6  −  −  −  36.6  50 

 Asoglu et al. 
(2007) [ 7 ] 

 72  50  48  −  −  19  24  0.0  12.5  33  33.3  33  36 

 Boyle et al. 
(2005) [ 45 ] 

 64  57  36.8  −  −  33.6  43.9  1.6  −  49  −  40 b   − 

 Valentini 
et al. (2004) 
[ 52 ] 

 59  30  35.6  −  + (59)  42  15.4  2.6  31  17.8  30.5  39.3  66.8 

 Hahnloser 
et al. (2002) 
[ 8 ] 

 429  304  45  + (131)  + (244)  31  32  0.3  −  −  −  25  37 

 Wiig et al. 
(2002) [ 59 ] 

 107  107  36  + (59)  +  40  44  1.6  50  30  −  30  60 

 Shoup et al. 
(2002) [ 48 ] 

 634 c   111  64  + (111)  −  31.2  −  0  33  −  45  22 d   31.2 d  

   Abbreviations: dash(-)  not reported,  y  year,  OS  overall survival,  LR  local recurrence,  DR  distant recurrence,  IORT  intraoperative radiotherapy, 
 EBRT  irradiation in those patients who had already received radiation therapy with their primary tumor,  morb  morbidity,  mort  mortality 
  a Contains both colon and rectum; 427 (70 %) rectum 
  b 3 years 
  c Study only includes those who underwent intraoperative radiation (111 of 634) 
  d Disease-free survival  
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complications, which you should be prepared to manage. 
Proper marking, preoperative involvement of an enterosto-
mal therapist, and adequate technical construction can mini-
mize stoma-related morbidity.  

 The reported incidence of ostomy complications has var-
ied over the past three decades, ranging from 14 to 70 % 
[ 77 – 81 ]. Retrospective studies have identifi ed several risk 
factors associated with increased overall stomal complica-
tions: poor perioperative siting, lack of stoma education by an 
enterostomal therapist [ 82 ,  83 ], height of the stoma (<10 mm) 
[ 84 ], creation of a stoma after emergency surgery [ 78 ], and 
patient comorbidities such as obesity [ 83 ,  85 ], Crohn’s dis-
ease [ 83 ], and advanced age. Diabetes and smoking are asso-
ciated with poor wound healing and, on several univariate 
analyses, have been found to play a potential role in ostomy 
separation, retraction, and parastomal hernia [ 78 ,  86 ]. 

 Stoma-related complications can be categorized as early 
or late. The most common complications occur in the imme-
diate postoperative period (less than 30 days) and include 
peristomal skin breakdown, stomal retraction, stomal necro-
sis, mucocutaneous separation, poor location, surgical 
wound infection, and sepsis. Late complications (typically 
6–12 weeks after surgery) include parastomal hernia, pro-
lapse, retraction, stenosis, obstruction, and stomal bleeding. 

 Preoperative counseling has been shown to help patients 
adapt psychologically to the signifi cant lifestyle changes 
associated with having a stoma. Patients experience physi-
cal, psychosocial, and emotional stress, often because of 
changes in sexual function, self-esteem, social acceptance, 
and economic burden [ 87 ]. An enterostomal therapist should 
educate patients about their upcoming surgery and prepare 
them for what to expect afterwards. Counseling is not limited 
to preoperative education but also includes stoma site selec-
tion, pre- and postoperative technical advice, emotional sup-
port for the patient and family, discharge planning, outpatient 
follow-up, and ongoing rehabilitation [ 88 ]. Appropriate pre-
operative counseling has been associated with decreased 
stoma-related complications [ 78 ,  82 ], better postoperative 
stoma profi ciency, earlier discharge from hospital [ 89 ], and 
overall improvement in quality of life.     

    Oncologic Outcomes of Multimodal Therapy 

  Key Concept: With proper patient selection and (most impor-
tantly) the ability to achieve negative surgical margins, sub-
stantial improvements in survival and local control can be 
achieved.  

 Results from multimodality treatment of locally recurrent 
rectal cancer are encouraging, demonstrating improved sur-
vival and local control in select patients (Table  15.2 ). The 
recent literature reports a broad range of 5-year overall sur-
vival ranging from 15 to 50 %, with local recurrence rates 

between 12 and 50 % (Table  15.2 ). This wide variation may 
be related to different regimens of multimodal therapy used 
at different institutions. That being said, it is vital to reiterate 
that the most important factor infl uencing prognosis in recur-
rent rectal cancer is complete surgical resection [ 13 ,  15 ]. 
Multiple studies have linked R0 resection with 5-year local 
recurrence rates as low as 12 % and 5-year overall survival as 
high as 70 % [ 15 ]. 

 Salo et al. [ 90 ] completed a 10-year retrospective analysis 
of 131 patients with locally recurrent rectal cancer undergo-
ing curative-intent surgery at the Memorial Sloan-Kettering 
Cancer Center from 1986 to 1995. The goals of this study 
were to determine predictors of resectability and assess post- 
salvage survival. Resection was accomplished in 79 % of 
patients. Median hospital stay was 14 days. Overall 5-year 
survival was 31 %. Concomitant salvage procedures included 
sacrectomy (16 patients), partial vaginectomy [ 15 ], hysterec-
tomy [ 9 ], and pelvic sidewall dissection [ 21 ]. APR was per-
formed in 46 patients, low anterior resection in 20, total pelvic 
exenteration in 18, Hartmann’s resection in 11, perineal 
sacrectomy in 3, perineal excision in 3, and abdominal resec-
tion in 2. Fifty-two patients received IORT. Of the 71 patients 
who had R0 resection, median survival was 42 months; 3-year 
survival was 57 %; 5-year survival was 35 %. In patients with 
R1 resection, median survival was 32 months; 3-year survival 
was 38 %; 5-year survival was 23 %. In patients with an 
incomplete R2 resection (with gross residual disease), median 
survival was 27 months; 3-year survival was 36 %; 5-year 
survival was 9 %. In the 28 patients who were not resected, 
median survival was 16 months; 3-year survival was 4 %; 
5-year survival was 0 % [ 90 ]. In a study of 29 patients under-
going sacropelvic resection, Melton et al. reported a median 
disease-specifi c survival of 49 months for patients with R0 
resection and 23 months for those with R1/R2 resection [ 76 ].  

    Palliative Management 

  Key Concept: You and your patients should have realistic 
expectations when dealing with recurrent rectal cancer. 
Patients who are not viable candidates for surgery, or for whom 
the desired surgical results cannot be achieved, should undergo 
individualized palliative therapy based on their symptoms.  

 Despite progress in multimodality therapy, R0 resection is 
achieved in 60–65 % of patients at best, and many patients 
with recurrent disease are not eligible for surgery. Palliative 
treatment strategies should be considered for those who are 
not candidates for a potentially curative resection. The goal of 
palliative therapy is to relieve symptoms—including bleed-
ing, urinary or fecal obstruction, and pain secondary to nerve 
root or bony involvement by tumor—and improve quality of 
life. A palliative care plan should be tailored to the individual 
patient, taking symptoms, age, comorbidities, and extent of 
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disease into account. For patients who are unresectable due to 
diffuse metastatic disease or failure to meet resection criteria, 
chemotherapy remains the fi rst-line treatment. Management 
of symptomatic patients is challenging and may require mul-
timodal interventions, including radiation, endoscopic stent-
ing, fecal diversion, and laser or argon photocoagulation. 

    Radiation 

  Key Concept: In the setting of unresectable disease, re- 
irradiation (delivered with palliative intent) may provide 
symptomatic relief.  

 As part of palliative management, radiation has been shown 
to improve pain and bleeding in patients with or without a prior 
history of radiotherapy. Re-irradiation is generally well toler-
ated. A retrospective study by Mohiuddin et al. of 103 patients 
receiving re-irradiation for recurrent rectal cancer demon-
strated that bleeding was palliated in 100 % of patients, and that 
this was durable in 80 %, until death. Pain was also well con-

trolled, although only 39 % were completely relieved of their 
discomfort [ 51 ,  53 ,  91 ]. In a study by Valentini et al., 83 % of 
patients who had previously been irradiated obtained pain 
relief from combined chemotherapy and re-irradiation [ 52 ].  

    Self-expanding Metallic Stents (SEMS) 

  Key Concept: Stents may be used for palliation of obstruct-
ing rectal cancer in select patients.  

 In patients under close surveillance after their index oper-
ation, rectal obstruction is rare. This is because, before 
developing obstruction, the majority present with symptoms 
such as changes in bowel habits or rectal pressure. In the 
event of an obstructing recurrent tumor, there are several 
treatment options, including self-expanding metallic stents 
(SEMS), operative fecal diversion, or palliative resection 
(Fig.  15.5a, b ). Stents may provide a less invasive alternative 
to palliative surgery, resulting in shorter hospital stays and 
less morbidity and mortality. Data on stents in the setting of 

  Fig. 15.5    ( a ) Endoscopic view 
of a stent or near-obstructing 
rectal cancer (Courtesy of W. 
Brian Sweeney, MD). ( b ) Plain 
radiograph demonstrating the 
stent in place (Courtesy of W. 
Brian Sweeney, MD)         

a 
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recurrent rectal cancer is limited, but in primary stage IV 
rectal cancer, the success rate of stent placement is report-
edly as high as 95 %, and SEMS have been found to provide 
long-term relief in a majority of patients [ 92 ,  93 ]. Stent fail-
ure may occur, however. Early complications include malpo-
sition or perforation, and long-term complications include 
stent migration or occlusion. Stent placement in obstructing 
low rectal cancers (less than 5 cm from the anal verge) has 
traditionally been contraindicated because of increased pain, 
tenesmus, incontinence, and greater risk of migration. One 
small 2008 study suggested otherwise, concluding that stents 
placed within 5 cm of the anal verge can be tolerated and 
provide acceptable relief [ 94 ]. In either case, a stent failure 
rate of approximately 20 % can be expected, and this requires 
surgical intervention [ 92 ,  93 ].

      Surgery: Fecal Diversion vs. Palliative Resection 
  A diverting stoma is preferred to palliative resection, and is 
a helpful alternative to endoscopic stenting if obstruction 
has occurred.  

 Fecal diversion can be accomplished effectively with an 
ileostomy or colostomy, though a sigmoid colostomy is pref-
erable and more commonly used. The stoma can be created 
via a laparoscopic or open approach. The laparoscopic 
approach is more diffi cult in the setting of severely dilated 
intestine; however, given the numerous benefi ts such as 
reduction of pain and shorter hospital stay, a minimally inva-
sive approach is preferred whenever feasible. 

 Palliative resection to relieve symptoms should generally 
be avoided in patients with incurable disease. Such proce-
dures are associated with increased morbidity, but provide 
little improvement in quality of life.    

    Multidisciplinary Approach 

  Key Concept: Optimal decision-making requires interdisci-
plinary communication and coordination among multidisci-
plinary teams (MDTs).  

 Ideally, all treatment should be individually tailored, 
based on clinical, diagnostic, and physical fi ndings, as well 
as on the patient’s values and overall quality of life. A multi-
disciplinary approach is the most effective way to meet these 
goals. The importance of formal multidisciplinary meetings 
has been acknowledged in many European countries since 
the late 1990s and is gaining favor in the United States. The 
National Institute for Clinical Excellence in London has 
published updated guidelines for organizing MDTs 
(Improving Outcomes in Colorectal Cancers) [ 95 ]. 
Recommendations include a designated team coordinator 
and weekly meetings, attended by core members, providing 
peer review of tumor pathology and radiology. 

 Although there is limited data on MDTs in colorectal sur-
gery, the evidence from esophageal, gastric, hepatobiliary, 
breast, and ovarian cancer surgery suggests that this approach 
improves patient selection and overall survival [ 96 – 99 ]. 
Multidisciplinary teams also provide a framework for assess-
ing quality assurance. Outcomes such as TME grading, posi-
tive circumferential margins, and sphincter-sparing 
techniques have been used as surrogates to determine if 
MDTs are benefi cial. In 2007, an audit by the National 
Health Service Team in Yorkshire, UK, demonstrated that 
the presence of MDTs is associated with increased use of 
preoperative radiation and higher rates of anterior resection 
in patients with primary rectal cancer, and a [nonsignifi cant] 
trend towards increased survival rates [ 100 ]. A recent retro-
spective case–control study by MacDermid and colleagues 
[ 101 ] examined the impact of MDTs on outcomes in 310 
patients undergoing colectomy for colorectal cancer. Patients 
in the MDT cohort were more likely to receive adjuvant che-
motherapy, and this may have contributed to a signifi cant 
survival advantage: a 3-year survival of 58 % for Dukes C 
patients in the control group, and a 3-year survival of 66 % in 

b
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the MDT group ( p  = 0.023). On hazard regression analysis, 
MDT status was also shown to be an independent predictor 
of survival ( p  = 0.044).  

    Centers of Excellence 

  Key Concept: While somewhat controversial, improved out-
comes have been associated with high-volume, subspecialty- 
trained surgeons and designated centers.  

 The implementation of multidisciplinary teams may pose 
challenges with respect to hospital resource allocation, orga-
nization and coordination of specialists’ schedules, atten-
dance and participation in MDT meetings, and broad 
acceptance of the team approach. The MDT is more likely to 
exist in large academic institutions where there are more 
subspecialist physicians. Consequently, the data suggests 
that high-volume colorectal cancer centers with experienced 
subspecialty teams have better mortality and higher sphinc-
ter-sparing rates. Archampong et al. [ 102 ] performed a recent 
meta- analysis of 11 studies including over 18,000 patients, 
examining the relationship between surgeon caseload and 
patient outcomes. They demonstrated that high surgeon vol-
ume was associated with lower rates of permanent stomas 
and APRs, as well as improved 5-year survival. At Memorial 
Sloan- Kettering Cancer Center and other cancer specialty 
centers, multidisciplinary evaluation and discussion are con-
sidered part of the standard of care for all patients with rectal 
cancer.  

    Summary Pearls 

 The surgical management of recurrent rectal cancer is com-
plex, requiring detailed preoperative work-up and careful 
selection of patients for resection. Proper radiologic imaging 
may provide critical information on the extent of local recur-
rence and tumor invasion, so that a detailed operative plan 
can be formulated. Resection of recurrent rectal cancer is 
characteristically extensive and associated with high mor-
bidity. You should undertake it only when cure is considered 
possible. Even with combined modality treatments, includ-
ing neoadjuvant therapy and complementary use of IORT, 
the ability to achieve adequate, microscopically negative 
margins is the single most important factor in achieving bet-
ter outcomes, including cure. 

 The role of multidisciplinary teams in optimizing patient 
outcomes is evolving. Implementation of MDTs can provide 
the framework and the means for developing patient-tai-
lored treatment strategies and a more seamless coordina-
tion of care. These teams include colorectal surgeons as 
well as urologists, gynecologists, orthopedic, neurologic, 
plastic and reconstructive surgeons, radiation and medical 

oncologists, and others. Input from stoma therapy nurses, 
dieticians, and preoperative counselors is also essential 
in preparing patients for the rigors of treatment. Patients 
must be psychologically prepared for extensive resection, 
prolonged hospital stay, a high incidence of morbidity, and 
the possibility that their disease will be found unresectable 
intraoperatively. 

 Multimodality treatment, including radical R0 surgery, 
offers the greatest potential for cure in patients with locally 
recurrent rectal cancer. Following combined modality treat-
ment in carefully selected patients, a 5-year survival of up to 
60 %, with acceptable morbidity, can be achieved.     
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            Introduction 

 Rectal cancer management has become increasingly com-
plex over the last few decades [ 1 ]. The widespread use of 
neoadjuvant therapies has introduced a new variable, tumor 
response, which may dramatically change ultimate surgical 

decision from radical surgery to local excision, transanal 
endoscopic microsurgery, or even no surgery at all for the 
management of these patients. In this setting, surgeons have 
to consider many aspects of the disease prior to deciding on 
a defi nitive treatment approach.  

    Indications for Neoadjuvant Therapy 

  Key Concept: Earlier stage tumors (cT2N0) may be more 
likely to develop complete clinical response and benefi t the 
most from neoadjuvant CRT.  

 Classical indications for neoadjuvant therapy in rectal 
cancer are mostly derived from randomized controlled stud-
ies that showed a local control benefi t among patients with 
cT3-4 or cN+ treated with radiation or chemoradiation fol-
lowed by radical surgery [ 2 ,  3 ]. However, recent updates 
with longer follow-up of these same cohorts suggest that the 
benefi ts in local disease control following neoadjuvant CRT 
and radical surgery are marginal or even outweighed by 
treatment-related toxicities [ 4 – 6 ]. Therefore, except for cir-
cumferential margin positivity, local control is not expected 
to be signifi cantly increased with the use of neoadjuvant 
CRT provided appropriate total mesorectal excision is per-
formed, even for cT3 or cN+ disease. 

 On the other hand, neoadjuvant radiation alone, chemora-
diation, or even chemotherapy alone may lead to signifi cant 
tumor regression resulting in signifi cant changes in tumor 
size, depth of penetration, nodal sterilization, and even com-
plete tumor disappearance, also known as complete patho-
logical response (pCR) [ 7 ,  8 ]. Not only does this latter group 
of patients with pCR have improved oncological outcomes 
but also the opportunity of being spared from radical surgery 
and its associated immediate morbidity, mortality, functional 
disorders, and need for stomas [ 9 – 11 ]. 

 The problem is that if you give neoadjuvant therapy only for 
advanced stage disease patients, very few will develop com-
plete tumor response (up to 30 %). However, neoadjuvant ther-
apy may be extremely useful for the selection of those patients 
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 Key Points 

•     Tumor response following neoadjuvant chemoradi-
ation will help determine the subsequent manage-
ment for locally advanced rectal cancer.  

•   Classical indications for neoadjuvant chemoradia-
tion need to evolve to include earlier stage tumors 
to achieve maximal effectiveness and avoid radical 
surgery.  

•   Stringent criteria and appropriate evaluation are 
critical to determining who can effectively and suc-
cessfully partake in the watch and wait strategy.  

•   Your history and physical examination should be 
the major determinant of clinical response, fol-
lowed by adjuvant laboratory and radiological test-
ing to confi rm or refute your clinical fi ndings.    
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that may safely avoid a radical operation, and thus may be used 
more effectively if more widely adopted to include patients 
with earlier disease stages. If earlier disease stages are offered 
this treatment strategy (including cT2N0), complete response 
may develop more frequently, reaching up to 42 % of patients, 
and would allow more patients to benefi t from avoiding radical 
surgery and associated morbidities [ 12 – 16 ].  

    Types of Neoadjuvant Therapy 

  Key Concept: Considering downstaging is required for a 
complete response, long-course CRT seems to be a better 
option for this purpose.  

 Considering neoadjuvant therapy will be used for the pur-
pose of tailoring surgical therapy for patients based on tumor 
response, strategies associated with signifi cant tumor regres-
sion are preferred [ 1 ]. Therefore, combined association of 
chemotherapy and radiation (i.e., long course with hyper-
fractionated RT doses) has been shown to result in greater 
tumor regression rates and increased chance of a complete 
response [ 7 ,  13 ]. In contrast, short-course RT alone may only 
lead to signifi cant tumor regression if longer intervals 
between RT completion and assessment of response are 
allowed [ 17 ]. The standard 1-week interval will lead to virtu-
ally no chance of developing a pCR [ 18 ]. 

 Finally, even though most studies have dealt with radiation 
or chemoradiation therapies in the neoadjuvant setting, there is 
a suggestion that chemotherapy alone could provide similar 
outcomes in terms of rates of pathological response, therefore 
sparing patients from potentially unnecessary radiation- related 
toxicities [ 8 ]. In fact, a regimen with radiation and increased 
number of cycles of chemotherapy has resulted in surprisingly 
high rates of complete tumor regression (57 % complete clini-
cal response). It has been our practice to offer patients this 
extended CRT regimen, especially considering that chances of 
having a complete response are higher [ 19 ,  20 ].  

    Assessing Tumor Response: Why? 

  Key Concept: Final treatment should be based on its status 
post-CRT. Therefore, assessment of response is crucial.  

 The rationale for assessing tumor response after neoadju-
vant therapy is to defi ne fi nal treatment strategy based upon 
the current status of the tumor—that is, after therapy. 
Assessment of tumor response is important even if you are 
not ultimately changing the type of resection. After neoadju-
vant therapy, tumors present signifi cant changes in size, 
depth, and proximity to the mesorectal fascia. Even if total 
mesorectal excision will be the defi nitive treatment strategy, 
it may be considerably useful to know ahead of time what 
challenges are expected during surgical resection. 

 In up to 42 % of patients undergoing neoadjuvant CRT, 
however, complete tumor regression may develop. The prob-
lem is that most of the time, radical surgery is required to 
appropriately confi rm the presence of complete pathological 
response. In an effort to spare patients from potentially 
unnecessary surgery, colorectal surgeons have attempted to 
assess tumor response in order to estimate pathological 
response by clinical, endoscopic, and radiological means. In 
this setting, the term complete clinical response has been 
used for patients with no clinical evidence of residual cancer 
after neoadjuvant therapy. However, the features of a com-
plete clinical response may be quite subjective and depends 
on surgeon’s experience, different diagnostic tools, and 
treatment- related factors. Attempts to standardize the defi ni-
tion of a complete clinical response are already available, 
particularly with the use of endoscopic and radiological 
imaging [ 21 ]. Still, clinical assessment remains highly sub-
jective and surgeon dependent. 

 It has been suggested that patients with complete clinical 
response ( using very stringent criteria ) could be offered no 
immediate radical surgery. Instead, a strict surveillance pro-
gram, also known as the “watch and wait” strategy, with fre-
quent visits to the colorectal surgeon and the use of multiple 
staging modalities could provide safe follow-up. Initial stud-
ies trying to estimate the accuracy of clinical assessment in 
predicting pathological response were disappointing [ 22 ]. 
However, more recent studies have shown that clinical 
assessment can accurately detect pathological response when 
stringent criteria are used [ 23 ].  

    Assessing Tumor Response: When and How? 

  Key Concept: You should assess tumor response at 8–12 
weeks following the completion of neoadjuvant therapy. The 
presence of an incomplete clinical response leads the patient 
away from any possibility of watch and wait alone.  

 Intervals between CRT completion and assessment of 
response may also be relevant. Studies suggest that longer 
intervals are associated with higher pCR rates [ 24 – 26 ]. 
Initially, 2 weeks was used and then 6 weeks, and now inter-
vals as long as 12 weeks are being considered [ 27 ]. There are 
ongoing randomized studies to address these issues that will 
provide us further information on the ideal interval between 
CRT and assessment of response, in an effort to maximize 
the chances of a patient developing complete response. There 
is a chance, however, that intervals will need to be tailored or 
individualized for each patient, as tumors may respond dif-
ferently as a function of time to treatment [ 28 ]. It has been 
our practice to assess tumor response at least 8 weeks from 
CRT completion. More recently however, longer intervals 
(up to 12 weeks) have been used for the majority of patients 
unless there is worsening of symptoms or radiological 
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 evidence of disease progression even though this is rarely 
seen, it is not impossible. 

  Key Concept: Endoscopic biopsies may be misleading, 
 particularly when negative. Do not rely solely on them. 
Clinical assessment should be enough to rule out a complete 
clinical response.  

 Response assessment always begins with characterization 
of symptoms. Symptomatic patients rarely have complete 
tumor regression, even though this feature has very low spec-
ifi city. Digital rectal examination is perhaps one of the most 
relevant tools in tumor response assessment. There is cur-
rently no single diagnostic tool that can possibly replace the 
information given by DRE. Very frequently, irregularities of 
the rectal wall are better felt than seen and should be consid-
ered as highly suspicious for residual cancer (Fig.  16.1a, b ). 
 No patient is considered for nonoperative approach in the 
presence of rectal wall irregularities, mass ulceration, or 
stenosis . A complete clinical response is the absence of any 
irregularity of the rectal wall. The area can be thickened and 
fi rm, but to be considered a complete clinical response, the 
surface has to be regular and smooth [ 21 ].

   Endoscopic assessment is also very important. Whitening 
of the mucosa and telangiectasia are usually seen in patients 
with a complete clinical response (Fig.  16.2 ). The presence 
of any ulceration or mucosal irregularity missed on DRE 
should prompt additional investigations and usually rule out 
a complete clinical response. Frequently, DRE may have to 
be reassessed after endoscopic guidance of any fi ndings sug-
gestive of residual cancer. During fl exible or rigid proctos-
copy, biopsies are frequently considered for assessment of 
response. If there is clinical evidence (DRE and endoscopic) 
of a cCR, forceps biopsies should be interpreted with caution 
since a negative biopsy cannot rule out microscopic residual 

cancer [ 29 ]. On the other hand, in the presence of clinical 
evidence of residual cancer (incomplete response), endo-
scopic biopsies are also rarely useful, except for convincing 
patients that there is residual disease there! Even in the pres-
ence of negative endoscopic biopsies, patients with incom-
plete clinical response should not be offered a nonoperative 
approach [ 29 ]. If they are resistant to radical resection or 
medically unfi t, the least we would offer is a full-thickness 
excisional biopsy, preferably with the use of transanal endo-
scopic microsurgery. This “excisional biopsy,” primarily 
considered as a diagnostic procedure, may be appropriate for 
patients with small (≤3 cm) lesions. However, we would 
restrict this to patients with low residual lesions that 

a b

  Fig. 16.1    ( a ) Area of irregularity detected at digital rectal examination that prompted full-thickness excisional biopsy with TEM. ( b ) Final pathol-
ogy revealed the presence of residual cancer cells (ypT2)       

  Fig. 16.2    Endoscopic view of a complete clinical response with obvi-
ous whitening of the mucosa and the presence of signifi cant 
telangiectasia       
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would otherwise require an abdominal-perineal excision or a 
coloanal intersphincteric resection as a radical alternative 
[ 30 ]. Appropriate pathological information regarding ypT 
classifi cation, tumor regression grade, lymphovascular/peri-
neural invasion, and resection margins may allow fi nal deci-
sion regarding the need for total mesorectal excision and 
proctectomy.

       Local Excision of the Tumor Site 

  Key Concept: Final pathological assessment after local exci-
sion will help guide your management. Use “diagnostic” 
TEM judiciously. Postoperative healing problems and sig-
nifi cant scarring may lead to untoward surgical conse-
quences if further resection is needed.  

 It has been our policy to offer strict follow-up to patients 
with fi nal pathological specimen showing ypT0 after this 
“diagnostic” transanal local excision. This is due to the fact 
that the risk of lymph node metastases among these patients 
has been shown to be very low in the setting of neoadjuvant 
CRT and long (≥8 weeks) intervals. This is already true for 
unselected patients with ypT0, where the risk of nodal metas-
tases is well under 10 % and in most cases less than 5 % 
[ 31 – 33 ]. However, with the signifi cant improvements in 
radiological imaging, particularly with high-resolution mag-
netic resonance (MR) with the use of diffusion-weighted 
series and other lymphotropic agents, selection of patients 
with ycT0N0 is expected to further improve [ 34 ]. On the 
other end of the spectrum, patients with unsuspected residual 
ypT3, lymphovascular invasion, positive resection margins, 
and more than 10 % of viable residual cancer cells have been 
recommended immediate radical surgery. 

 Equally challenging cases are those with intermediate 
residual cancers: ypT1 or early ypT2 (restricted to the super-
fi cial muscular layer) cancers without lymphovascular inva-
sion or other unfavorable pathological features. In the 
presence of negative margins (≥5 mm), it has been our pol-
icy to follow up these patients without immediate radical 
surgery, only if they would otherwise require an abdominal- 
perineal excisions or coloanal anastomosis. In this strategy 
of offering patients with small superfi cial residual cancers, 
radiologically staged as ycN0, a local procedure is quite 
appealing. However, there are at least two main drawbacks 
to this treatment strategy. First, healing of the rectal defects 
determined by local excision after neoadjuvant CRT is quite 
challenging and painful, particularly those closer to anal 
verge [ 35 ,  36 ]. Healing problems are much more frequent 
and may take as long as 8 weeks to completely heal. Even 
though severe complications are not frequent, pain is signifi -
cant. The second drawback is that sphincter preservation 
may be compromised after performance of full-thickness 
local excision in this setting. A few studies have addressed 

this issue and reported that patients requiring radical 
 resection after FTLE always ended up with an APR, even 
though they originally were considered candidates for a 
sphincter- preserving procedure [ 30 ,  37 ]. Both of these issues 
should be kept in mind when offering patients “diagnostic” 
or “therapeutic” local excision after partial response. 

 Why not offer patients with a cCR transanal local exci-
sion for the histological confi rmation of ypT0? As men-
tioned above, healing of local excision defects following 
neoadjuvant CRT is not as simple as after local excision 
alone. The rates of wound dehiscence may be quite signifi -
cant. In this setting, not only is pain an issue, but also signifi -
cant scarring following delayed healing may develop which 
will make patient follow-up even more diffi cult. Even though 
ypT0 may be associated with lower risk of local failures, the 
risk is not zero and the patient still requires appropriate fol-
low-up. Distinction between local recurrence in a rectal wall 
following wound dehiscence after a local excision with or 
without rectal stenosis may be quite challenging. Therefore, 
we believe that follow-up is considerably facilitated by pres-
ervation of rectal wall integrity with the watch and wait 
approach allowing for earlier detection of eventual recur-
rences in addition to superior functional outcomes. 

    Radiological Imaging 

  Key Concept: Radiological imaging should be used to con-
fi rm clinical fi ndings. In the absence of complete clinical 
response, do not look for radiological evidence to support 
nonoperative management. It is better to fail identifi cation of 
complete response in favor of radical surgery and end up 
with a pCR than to miss residual cancer and end up with an 
early local recurrence or tumor regrowth.  

 Radiological assessment of response is of paramount 
importance to appropriately select patients for an alternative 
treatment strategy such as the “watch and wait” approach 
following a complete clinical response. As a matter of fact, 
the developments in radiological imaging, including both 
PET/CT and MR, have been quite signifi cant. Proper mag-
netic resonance imaging with the use of diffusion-weighted 
techniques is now used routinely for the assessment of 
response in these patients. Currently, we would only con-
sider a true complete responder (1) in a patient showing low 
signal intensity area replacing the area of the previous tumor 
or (2) in a patient with no detectable abnormalities in stan-
dard MR associated with no evidence of disease on clinical 
and endoscopic examination (Fig.  16.3 ). A recent publica-
tion has reported three different patterns of low signal inten-
sity that are compatible with a complete clinical response: 
minimal fi brosis, transmural fi brosis, and irregular fi brosis 
[ 38 ]. Others have attempted to estimate tumor regression 
grades (as described for pathological assessment) [ 39 ] by 
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standard MR imaging. [ 40 ] In addition, diffusion-weighted 
MR series should provide evidence of absence of restriction 
to diffusion to fulfi ll the criteria for a radiological complete 
response [ 41 ]. In our previously reported experiences with 
this “watch and wait” treatment strategy, MR imaging was 
not available to a signifi cant proportion of patients [ 42 ]. 
Therefore, there is a hope that incorporation of these fi nd-
ings for the selection of patients with complete clinical 
response will signifi cantly impact the outcomes of the watch 
and wait strategy. The presence of mixed signal intensity 
(Fig.  16.4 ) within the area of the previous cancer should 
raise a suspicion of an incomplete clinical response 
(Fig.  16.5 ). In addition to the assessment of the rectal wall, 
the mesorectum is also at risk for the presence of residual 
cancer despite complete primary regression (ypT0N1). 
Therefore, MR imaging should also provide the colorectal 
surgeon with information regarding possible mesorectal (or 
even lateral node) involvement regardless of primary tumor 
response (Fig.  16.6 ).

      Molecular imaging may also play a role in the assess-
ment of tumor response. PET/CT imaging offers informa-
tion on tumor metabolism in addition to standard 
radiological anatomical features. In this setting, PET/CT 
has been used for the assessment of tumor response to neo-
adjuvant chemoradiation therapy [ 12 ,  43 ]. In addition to the 
visual identifi cation of FDG uptake within the area of the 
rectal wall harboring the tumor or within the mesorectum, 
PET/CT allows the estimation of the metabolism profi le. 
Standard uptake values are direct estimations of tissue 

metabolism and may be used for the distinction of residual 
infl ammatory changes and residual cancer. Measurement of 
SUV in two different intervals from FDG injection is rou-
tinely performed (at 1 and 3 h) and allows two distinct pat-
terns (dual time) of metabolism. Increases in SUVs 

  Fig. 16.3    Magnetic resonance of a patient with a complete clinical response and low signal intensity area within the rectal wall (transmural 
fi brotic pattern). Such radiological fi nding is consistent with a complete clinical response       

  Fig. 16.4    Magnetic resonance of a patient with a complete clinical 
response but mixed signal intensity ( arrow ) within the rectal wall. PET/
CT showed FDG uptake and radical surgery confi rmed the presence of 
residual cancer ypT2N0          
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(between 1 and 3 h) suggest the presence of residual cancer 
whereas decreases suggest infl ammatory or fi brotic changes 
[ 28 ]. Even though we have used PET/CT to distinguish 

between complete and incomplete responses in the setting 
of a prospective study with acceptable overall accuracy 
(85 %), PET/CT may not be appropriate for routine use for 
this purpose, mainly due to increased cost and need for 
multiple studies with signifi cant radiation exposure [ 12 ]. 
Instead, the use of this molecular imaging modality should 
perhaps be considered for patients with signifi cant discor-
dant results between studies,  particularly between clinical 
and radiological fi ndings.   

    Carcinoembryonic Antigen (CEA) 

  Key Concept: Pre- and posttreatment CEA can help deter-
mine clinical response and may guide additional 
evaluation.  

 Pretreatment CEA levels have been shown to be predic-
tors of response to neoadjuvant CRT and ultimately survival 
[ 39 ,  44 ]. Posttreatment CEA levels are also relevant and nor-
mal levels after CRT have been associated with increased 
complete clinical response rates [ 45 ]. Abnormal CEA levels 
before or after CRT should raise the suspicion of incomplete 
response to CRT and/or metastatic dissemination. In this set-
ting, abnormal CEA levels should lead to a more liberal use 
of PET/CT imaging for the assessment of tumor response 
since it may also allow detection of unsuspected metastatic 
disease in addition to the diagnosis of incomplete response 
(Fig.  16.5 ).  

  Fig. 16.5    Flowchart of the watch and wait strategy       

  Fig. 16.6    Magnetic resonance showing the presence of mesorectal 
involvement ( orange arrow ) despite complete clinical response ( pink 
arrow ) of the primary tumor (ycT0N1). Radical surgery confi rmed the 
presence of ypT0N1 disease       
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    Summary Pearls: Final Decision 
Management 

  Key Concept: Putting it altogether to determine the optimal 
management requires consideration of the clinical, endo-
scopic, radiological, and laboratory fi ndings, in addition to 
the patient’s overall health and desires.  

 Patients are usually assessed for tumor response to neoad-
juvant chemoradiation at least 8–10 weeks from treatment 
completion regardless of the exact treatment regimen used. 
Clinical and endoscopic features are assessed in the clinic 
using digital rectal examination and rigid proctoscopy. 
Flexible proctoscopy is used solely for video documentation 
or for situations where endoscopic biopsies are required. 
Again, endoscopic biopsies are rarely useful due to the con-
siderably low negative predictive values. Still, they may be 
useful to convince the patient that there is residual cancer. 
Colorectal surgeons should not be obsessed for the obtain-
ment of positive biopsies prior to indication for radical sur-
gery. Clinical assessment showing incomplete response 
should suffi ce. CEA levels should be normal both before and 
after treatment; otherwise, additional studies are strongly 
recommended. 

 If a patient has clinical evidence of a complete response, 
radiological assessment should be performed for two pur-
poses. First, confi rmation of fi ndings consistent with a 
complete response within the rectal wall should be present; 
second, confi rmation of the absence of dissemination to the 
mesorectal/lateral nodes is also required. Usually, MR with 
diffusion-weighted series is suffi cient for most cases. In 
patients with an incomplete clinical response due to subtle 
mucosal irregularities, radiological staging that indicates 
complete response, and a normal CEA (prior to and after 
CRT), transanal local excision (preferably using TEM) may 
be used primarily as a diagnostic procedure. In patients 
with a complete clinical response but with radiological evi-
dence of residual disease on MRI or abnormal CEA levels 
(pre- or posttreatment), PET/CT may be a useful assess-
ment tool. A normal PET/CT may still allow consideration 
of a nonoperative approach in select cases after discussion 
with the patient. Abnormal PET/CT in this setting should 
be viewed as highly suspicious for residual cancer. 
Incomplete clinical response (gross residual cancer or 
ulceration) should prompt restaging to allow proper deter-
mination of fi nal surgical approach, but never to suggest a 
nonoperative approach. 

 Patients suspected for a complete clinical response are 
closely followed and reassessed for tumor response every 
1–2 months for the fi rst year, every 3 months for the 2nd 
year, and every 6 months thereafter. If initial radiological 
assessment of response is normal (MR) or consistent with a 
complete response, radiological reassessment may be per-
formed at 6 months from initial assessment. 

    Additional Therapy 

  Key Concept: Future treatment regimens may include adju-
vant systemic chemotherapy following cCR.  

 Until now, patients with a complete clinical response have 
not been offered adjuvant systemic therapy of any kind fol-
lowing nonoperative management. However, the risk of sys-
temic recurrence among these patients is still signifi cant and 
may ultimately justify its use in selected patients according 
to baseline radiological features such as nodal positivity. 
Therefore, even though high-risk patients (cT3N+ at base-
line staging) may still be considered for a nonoperative 
approach after a cCR following CRT, adjuvant systemic che-
motherapy may prove to be benefi cial. Even though this may 
sound appropriate, it warrants further investigation in prop-
erly designed prospective studies.      
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            Introduction 

 For patients undergoing proctocolectomy, the ileal pouch- 
anal procedure (IPAA) is currently the favored operation 
since this allows the maintenance of intestinal continuity 
with defecation by the normal route. The procedure is 
durable and associated with excellent satisfaction, given 
the acceptable functional outcomes in terms of fecal conti-
nence, and the ability to maintain a good quality of life 
(QOL) with minimal restrictions. While the majority of 
patients do well with the procedure, a proportion of 
patients develop early or long-term problems related to the 
pouch. Since some of these problems are avoidable, the 
clinician should adopt a decision- making strategy that 
incorporates the pre- and intraoperative consideration of 
factors associated with the risk for early and late complica-
tions when preoperatively evaluating patients for an IPAA. 
Since some factors are modifi able, measures aimed at 
addressing these prior to IPAA may prevent some of these 
complications. Prompt and successful management of 
some of the complications that occur early after surgery 
may prevent the adverse consequences of these with regard 
to long-term pouch preservation and maintenance of func-
tion. Thus, an awareness of the impact of such conditions 
on long- term function and the institution of measures 
aimed at the prompt management of perioperative compli-
cations when they do occur may promote pouch salvage 
and outcomes. On the other hand, when pouch failure does 
occur, management needs to be individualized based on a 
consideration of the potential effect of poor function or 
pouch disorders on a particular patient’s health, desires, 
and quality of life. 

 Factors associated with pouch failure, preoperative pre-
dictors that may foretell worse outcomes over the long-
term, and the infl uence of certain perioperative 
complications on long-term pouch retention and function 
are examined below.  
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 Key Points 

•     Taking the time at the initial IPAA operation to 
attend to all the small details goes a long way in the 
prevention of IPAA complications and avoids hav-
ing to deal with the diffi culties of managing these.  

•   Diffi culties with creation of the pouch are mitigated 
by ensuring proper length, investigating the staple 
line, and use of diversion to allow for initial healing.  

•   Prompt and successful management of early com-
plications will often minimize the development of 
long-term pouch complications and maintain long-
term pouch function.  

•   Late complications of IPAA include pouch-vaginal 
fi stula, pouch sinus, and change in diagnosis to 
Crohn’s disease. A thorough evaluation and stepwise 
approach to treatment will help minimize pouch loss.  

•   Pouch salvage is a viable option for a majority of 
patients, though this needs to be individualized, as 
certain patients may benefi t from conversion to a 
permanent stoma.    
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    Factors Associated with Pouch Failure 

  Key Concept :  Patients can be risk stratifi ed into good or poor 
candidates for IPAA based on readily available preoperative 
and postoperative factors and counseled appropriately 
regarding expected outcomes ,  surgical options ,  and risk of 
early and late pouch failure . 

 Several factors likely infl uence pouch failure and may 
vary for the individual patient. A previous study from the 
Cleveland Clinic [ 1 ] evaluated risk factors associated with 
ileal pouch failure and accurately predicted the risk of failure 
in individual patients based on a combination of preoperative 
and postoperative factors. Patient diagnosis, prior anal 
pathology, abnormal anal manometry, patient comorbidity, 
pouch-perineal or pouch-vaginal fi stulae, pelvic sepsis, and 
anastomotic stricture and separation were all factors that 
were included into a model that accurately predicted the risk 
of ileal pouch failure to various degrees. The Cleveland 
Clinic Foundation ileal pouch failure score was developed to 
accurately predict pouch failure at 1, 2, 5, 10, and 15 years. 
A subsequent study [ 2 ] included only preoperative factors 
that may be associated with this risk and identifi ed the type 
of resection (total proctocolectomy vs. completion proctec-
tomy), type of anastomosis (stapled vs. hand sewn), patient 
diagnosis (mucosal ulcerative colitis and others vs. Crohn’s 
disease), and comorbidity as having the strongest effect on 
pouch survival. Currently, our preference is to perform a pri-
mary ileoanal pouch by a stapled technique, with a hand-
sewn anastomosis being reserved for redo pouches, a strategy 
that is supported by the fi ndings of this study. Since urgent 
colectomy was associated with pouch failure, appropriate 
medical treatment of disease to prevent acute colitis and/or 
adopting surgery before patients need an urgent subtotal col-
ectomy or develop complications of medical therapy or poor 
general state from poorly controlled disease may be associ-
ated with improved outcomes. Crohn’s disease was also 
associated with worse pouch survival; thus, steps to identify 
this condition prior to IPAA are important.  

    Pelvis Sepsis 

  Key Concept :  Pelvic sepsis is associated with worse func-
tional outcomes and a higher rate of pouch loss . 

 Pelvic sepsis that develops after IPAA is a signifi cant com-
plication that may be associated with adverse outcomes. 
Although previous studies [ 3 – 6 ] relating to the association 
between pelvic sepsis and pouch outcomes have reported dis-
parate results, our experience [ 7 ] suggests adverse outcomes 
for patients who develop sepsis: defi ned as the development 
of an abdominal, pelvic, or perianal infectious process 
detected by clinical, radiologic, or operative means occurring 
within 3 months of loop ileostomy closure or within 3 months 
of restorative proctocolectomy when stoma diversion has not 

been performed. Patients who developed pelvic sepsis experi-
enced worse functional outcomes and quality of life even 
when it did not lead to pouch failure. Close attention to pre-
operative and intraoperative planning during restorative proc-
tocolectomy and the adoption of strategies to reduce this 
complication after IPAA are hence important. Pelvic sepsis 
has previously been shown to be independently associated 
with the presence of higher body mass index, fi nal pathologic 
diagnosis of ulcerative/indeterminate colitis or Crohn’s dis-
ease, and intraoperative and postoperative transfusions on 
multivariate analysis in our patients [ 8 ]. Furthermore, there 
was also an independent association among individual sur-
geons, suggesting room for improvement in planning for sur-
gery to reduce the occurrence of this complication.  

    Evaluation of Pouch Dysfunction 

  Key Concept :  While pouch function varies among individu-
als ,  dysfunction should be assessed with a thorough and sys-
tematic history and physical examination ,  along with a 
directed endoscopic and radiologic evaluation . 

 The function of the normal pouch is variable and dif-
fers among patients. In general, patients experience six to 
eight bowel movements over a 24-h period with accept-
able control. The majority of patients do not need to wear 
pads, can defer defecation, and do not have episodes of 
urgency or incontinence. Quality of life is high and most 
patients deny physical, social, work-related, or sexual 
restrictions. 

 When patients develop pouch dysfunction, evaluation 
should include a thorough history that details the function of 
the pouch and assesses symptoms that might provide a clue 
to the capacity, compliance, and emptying of the pouch. You 
also need to assess as to whether this represents a recent 
change or rather if patients experienced these symptoms 
from the time of IPAA creation. A careful physical examina-
tion of the anoperineum, including an assessment of the 
integrity of the sphincter mechanism, needs to be performed. 
Pouchoscopy helps determine the size, confi guration, and 
compliance of the pouch, as well as the degree of infl amma-
tion, if any, of the anal canal, pouch, and afferent limb. 
Biopsies at pouchoscopy may confi rm or rule out pouchitis 
or cuffi tis and Crohn’s disease and demonstrate indirect evi-
dence of infectious complications. Stool and blood tests can 
further determine an infectious etiology as the cause of the 
changes in pouch function. The typical pouch is about 15-cm 
long, with good capacity and compliance, with an “owl’s- 
eye appearance” at the upper portion bearing the tip of the J 
of the pouch and the afferent limb on either side of the sep-
tum (beak). The normal cuff varies in length but usually 
measures from 3 to 5 cm and has minimal infl ammation. 
Several additional tests are available that are useful in deter-
mining the underlying etiology for pouch dysfunction. 
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261

    Gastrografi n Enema 

 This procedure helps identify fi stulae between the pouch and 
vagina (Fig.  17.1 ) or perineum, the conformation of the 
pouch, and the presence of any narrowing of the afferent 
limb, inlet, or outlet (at the IPAA) of the pouch.

       MRI Pelvis 

 This is a good test for the evaluation of abnormalities relat-
ing to the structure of the pouch and pelvis and the identifi ca-
tion of any persistent presacral collections, abscesses, or 
fi stulae that could be contributing to the patient’s symptoms. 
Pelvic sepsis due to chronic leaks related to the pouch or 
suture and staple lines may be responsible for indolent infec-
tion in the presacral space, which may manifest as low- or 
high-grade sepsis and poor pouch function.  

    CT Enterography 

 This is a good test for the evaluation of the condition of the 
small intestine proximal to the pouch and especially helps to 
clarify the presence or absence of infl ammatory bowel 
 disease, particularly in the setting of underlying Crohn’s dis-
ease that can lead to strictures or fi stulae. Pelvic abnormali-
ties related to the pouch and the state of the perineum and 
associated abnormalities can also be assessed.  

    Tests of Anorectal Physiology 

  Anorectal manometry  evaluates resting and squeeze tone of 
the sphincter mechanism. The presence of paradoxical pres-
sures, when correlated with diffi culties with evacuation, may 
confi rm outlet obstruction that is either organic or functional. 

  Endorectal ultrasound  helps assess the integrity of the 
sphincters in patients with incontinence. 

  EMG / pudendal nerve terminal motor latency  ( PNTML ) 
testing may help identify a neuropathy or sphincter dysfunc-
tion, though are often not as useful in this setting. 

 A d efecating pouchogram  identifi es any problems with 
evacuation.   

    Surgical Decision-Making 

  Key Concept :  The majority of patients undergo a multistage 
procedure to mitigate the risk of pouch problems from an 
unprotected pouch anastomotic leak . 

 As previously discussed, certain perioperative complica-
tions likely infl uence long-term pouch outcomes and func-
tion. Thus, avoiding such complications may preserve 
function over the long term. The ability to stage the procto-
colectomy and IPAA allows for the gradation of the severity 
of surgical insult, and thus, the choice of the extent of the 
procedure can be individualized for each patient, depending 
upon anticipated outcomes. While suitable patients who are 
well nourished, of average build with mild colitis, and not on 
immunosuppression may be candidates for a one-stage 
pouch procedure, this is rarely employed in our practice. 
Although a one-stage operation may minimize the cumula-
tive infl uence of multiple operations, in terms of complica-
tions and risks, a leak from an unprotected anastomosis may 
have devastating complications, including loss of the pouch. 
We hence very selectively perform a single-stage restorative 
proctocolectomy, and the majority of even such good-risk 
patients undergo a two-stage restorative proctocolectomy 
where the IPAA is defunctioned by a proximal loop ileos-
tomy (Fig.  17.2 ). For patients who are sicker, more malnour-
ished, with severe colitis, or under treatment with large doses 
of steroids and immunosuppression, a three-stage procedure 
is chosen since this likely minimizes complications. The 
rationale for such an approach is that an initial colectomy 
with an end ileostomy eliminates the infl amed colon without 
adding the risk of an intestinal anastomosis when tissues are 
still infl amed and nutrition is inadequate. This strategy also 
allows pelvic dissection to be deferred until the rectum is less 
infl amed, since this minimizes the potential risk of injury to 
the pelvic nerves. An initial subtotal colectomy is also a 
good option in patients with a suboptimal body mass index 
(BMI), since this allows for the institution of nutritional 
intervention and exercise to optimize weight prior to IPAA 
creation.  Fig. 17.1    Gastrografi n enema demonstrating a pouch-vaginal fi stula       
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       Intraoperative Challenges During Ileoanal 
Pouch Creation and Anastomosis 

  Key Concept :  Several potential technical challenges ,  rang-
ing from achieving a tension - free anastomosis to inducing an 
iatrogenic fi stula ,  are present during pouch construction that 
you need to be aware of and have a plan to overcome or 
avoid altogether . 

 Commonly employed options with regard to pouch confi gu-
ration and anastomosis include a J or S pouch and a stapled or 
hand-sewn anastomosis (Fig.  17.3 ). Our current preference for 
a primary ileoanal pouch is a J pouch 20 cm long with a stapled 
IPAA. The option of mucosectomy with a hand-sewn anasto-
mosis is in general reserved for specifi c circumstances such as 
for a redo IPAA, colitis with high- grade dysplasia or cancer 
involving the distal rectum, or when patients with FAP have 
extensive carpeting of the distal rectum with polyps. During 
IPAA creation, close attention needs to be directed towards the 
avoidance of anastomotic tension, maintenance of appropriate 
orientation and blood supply of the pouch and the residual ano-
rectum, and the avoidance of the incorporation of the vagina/
prostate and seminal vesicles in the staple line.

      Problems with Reach of the Pouch 

  Key Concept :  Prior to transecting the rectum ,  evaluate for 
potential problems with length ,  and when there is an issue , 

 proceed through a series of maneuvers to ensure a tension - 
free   anastomosis . 

 The length and orientation of the small bowel and the anat-
omy of the pelvis and mesentery are variable in different 
patients. Thus, diffi culty with reach of the pouch to the anal 
canal for an anastomosis is expected in some circumstances. 
Tall patients and those with a high BMI are particularly at risk. 
Thus, weight loss before surgery may be helpful. In the operat-
ing room, various maneuvers may be employed to facilitate 
reach. High ligation of the ileocolic vessels, release of the 
small bowel mesentery from the retroperitoneum, mobiliza-
tion of the duodenum, excision of the redundant mesenteric 
tissue lateral to the superior mesenteric vessels (“jib-sail”), 
and performing releasing incisions along the mesenteric edge 
of the small intestine also facilitate reach of the pouch to the 
anal canal. Although ligation of some of the branches of the 
SMA (or the main trunk of the SMA) has also been described, 
we rarely employ this maneuver due to the risk for compro-
mise of blood supply to the entire small intestine. 

 Diffi culty with reach of the pouch to the anal canal can be 
anticipated before rectal transection during proctectomy and 
the operation accordingly modifi ed to promote the chance 
for a successful IPAA. Prior to transaction of the rectum, an 
IPAA can be simulated with the most dependent portion of 
the pouch held in a Babcock forceps that is delivered into the 
pelvis. A bimanual palpation with the gloved fi nger passed 
into anal canal prior to IPAA helps confi rm reach of the 
Babcock to the intended level of division of the rectum 
(Fig.  17.4 ). In certain circumstances, such as patients with a 
high BMI, diffi culties with reach of the pouch to the anal 
canal may persist. In this, and other similar instances, the 
rectal stump may be intentionally left slightly long to mini-
mize tension on the IPAA. Orienting the pouch in such a way 
as to direct the mesentery to lie in an anterior location during 
anastomosis may also allow for the release of tension that 
may be present with a pouch with a posteriorly oriented mes-
entery. When these efforts fail, consideration may be given 
to the creation of an “S” instead of a “J” pouch since this 
provides an extra 2 cm of reach of the pouch for anastomosis 
to the anal canal when compared to the other pouch confi gu-
rations (Fig.  17.5 ). In the rare circumstance where the pouch 
has been created and cannot be anastomosed to the anal 
canal, leaving the closed pouch hitched to the pelvis with a 
proximal defunctioning ostomy has been described as a 
maneuver that allows the pouch to lengthen with time.

        Ischemia of the Pouch 

  Key Concept :  Avoid overaggressive dissection of the pouch 
blood supply or inadvertent pouch rotation that may result in 
devascularization or kinking of the arterial infl ow to the 
pouch and resultant ischemia . 

 This is a rare occurrence and is usually related to an over-
zealous skeletonization of the blood vessels that supply the 

  Fig. 17.2    Ileal J-pouch-anal anastomosis with defunctioning loop ile-
ostomy (Reprinted with permission, Cleveland Clinic Center for 
Medical Art & Photography © 2012. All Rights Reserved)       
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pouch or damage to the blood supply of the pouch by direct 
injury or traction due to tension. Additionally, inadvertent 
twisting of the pouch as it is brought down into the pelvis 
can block arterial blood fl ow to the pouch. When ischemia 
occurs, pouch excision with the creation of a new pouch 
with an additional length of small intestine proximal to the 
pouch can be undertaken. This, however, may sometimes be 
associated with diffi culty of reach of the pouch to the anal 
canal.  

    Problems with Stoma Creation 

  Key Concept :  Certain patients may be expected to have dif-
fi culties with diversion and you should have a plan ahead of 
time to deal with this situation . 

 The defunctioning ileostomy can be diffi cult to create in 
patients who have had diffi culty with reach of the pouch or 
those with a high BMI. Creation of the ostomy in a more 
proximal portion of the small intestine in these circum-
stances minimizes tension on the IPAA. This can, however, 
be associated with a high ostomy output and thus requires 

the  careful monitoring of volume of output and fl uid and 
electrolyte balance with the concomitant use of bowel stop-
pers until ostomy closure. While in many cases this may be 
unavoidable,  anticipating diversion diffi culties and discuss-
ing potential strategies to alleviate them with the patient 
will allow for realistic expectations. This may include man-
dating weight loss prior to surgery, trading off the ideal 
location of the stoma for one that is functionally better, 
using an end-loop versus a loop stoma, or instituting a med-
ical regimen early to slow effl uent and improve 
absorption.  

    Problems with the Anastomosis 
and Stapler Misfi re 

  Key Concept :  Mechanical diffi culties with a stapler may be 
managed with a redo stapled or conversion to a hand - sewn 
anastomosis .  You must ensure adequate length is available 
to avoid tension at the anastomosis . 

 Problems associated with the anastomosis and stapler 
misfi re that occur in the operating room can be  disheartening; 

  Fig. 17.3    ( a ,  b ) Commonly used pouch confi gurations and anastomoses (Reprinted with permission, Cleveland Clinic Center for Medical Art & 
Photography © 2012. All Rights Reserved)       
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however, the situation is usually salvageable. The surgeon 
needs to ensure adequate assistance to facilitate retraction 
and exposure so as to allow access to both the abdomen and 
perineum. The specifi c management depends upon the type 
and severity of the problem encountered. For a small anas-
tomotic dehiscence that is identifi ed on air testing, the cre-
ation of a defunctioning ostomy either alone or in addition 
to suture approximation of the defect by the abdominal or 
perineal approach may be all that is required. On the other 
hand, for a major breach of the anastomosis, when nonfunc-
tion or malfunction of the stapler occurs or when the anal 
cuff staple line is breached by the inserted stapler, the anas-
tomosis may have to be redone. In these circumstances, dis-
connection of the IPAA followed by an assessment of the 
structure and reach of the pouch, as well as the length and 
condition of the residual anal canal, is performed. Provided 
there is an adequate length of the rectal cuff remaining 
above the anorectal ring, a purse-string suture can be manu-
ally placed on the cuff and is then tied around the stapler 
that is introduced transanally. This allows for the stapled 
anastomosis to be redone. This is often very diffi cult and, in 
many cases, impossible to do. Therefore, when this is not 
feasible, a hand-sewn anastomosis should be performed 
between the pouch and the residual anal canal, often after 
the incorporation of additional maneuvers to mobilize the 
pouch to ensure adequate length.   

a b c

  Fig. 17.5    Confi guration of the pouch. The S pouch provides    an extra 2 cm of reach to the anal canal (Reprinted with permission, Cleveland Clinic 
Center for Medical Art & Photography © 2012. All Rights Reserved)       

  Fig. 17.4    Evaluating reach of the pouch to the anorectal stump 
(Reprinted with permission, Cleveland Clinic Center for Medical Art & 
Photography © 2012. All Rights Reserved)       
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    Management of Surgical 
Complications Related to the Pouch 

    Early Complications 

 As previously discussed, some of the complications, espe-
cially those related to the anastomosis and pelvic sepsis, may 
affect the long-term function of the pouch. Thus, the prompt 
identifi cation of these complications and their management 
is required so as to preserve a functional pouch. 

    Anastomotic Disruption and Pelvic Abscess 
  Key Concept :  Whether through a transanal ,  transabdominal , 
 or trans - anastomotic route ,  prompt drainage of pelvic 
abscesses  ( often along with appropriate diversion )  is crucial 
to preserving pouch function . 

 These conditions are often interrelated. An anastomotic 
disruption may be isolated or associated with sepsis and 
may be silent or present with pelvis sepsis and abscess. 
Patients with a pelvic abscess usually present with fever, 
leukocytosis, and other signs of infection or sepsis. However, 
the fi ndings may sometimes be indolent and manifest as a 
persistent ileus or prolonged recovery in the postoperative 
period. A CT scan of the abdomen and pelvis with oral, 
intravenous, and rectal contrast helps delineate the presence 
and location of any abscess and any associated anastomotic 
leak. Hemodynamic instability and peritonitis mandate an 
exploratory laparotomy with peritoneal washout and the 
creation of an ostomy when the pouch was not defunctioned 
at IPAA. Conversion of a loop ileostomy above a pouch to 
an end ostomy allows for complete diversion of enteric con-
tents from the pouch and may occasionally be required. In 
stable patients, the prompt institution of percutaneous drain-
age of any identifi ed abscesses and treatment with intrave-
nous antibiotics allows for the control of sepsis and may 
minimize long-term ill-effects on the pouch due to persis-
tent sepsis. 

 When a pelvic abscess or presacral collection is detected 
after IPAA, prompt surgical drainage of the abscess with 
eradication of sepsis may help conserve the pouch. When 
such abscesses are associated with an anastomotic leak 
detected on CT scan, whether drainage should be by the 
transanal route or by percutaneous CT-guided drainage is 
often a dilemma. A transanal/trans-anastomotic drainage of 
the abscess through the breached suture or staple line may be 
more comfortable for the patient and takes advantage of the 
conditions already present. However, whether a trans- 
anastomotic drain interferes with anastomotic healing and, 
consequently, pouch retention is a potential concern. In con-
trast, CT-guided drainage may be more uncomfortable and 
be associated with concerns for the development of an 
extrasphincteric fi stula. The results of a review of our experi-
ence [ 9 ] with 71 patients suggest that pouch failure is high 
for patients with pelvic abscess associated with an anasto-

motic leak, but the success rates for the transanal and percu-
taneous drainage procedures in terms of long-term pouch 
retention (75.5 and 83 % respectively) and pouch function 
are similar. Thus, management of the patients needs to be 
individualized based on a determination of the relative ease 
and effi cacy of the two procedures and the comfort of the 
patient based on the location and size of the abscess and the 
anastomotic defect.  

    Postoperative Bleeding from the Pouch 
  Key Concept :  Identify staple line bleeding during pouch con-
struction .  For those manifesting in the postoperative setting , 
 endoscopic control is diagnostic and therapeutic . 

 This complication can be minimized by inspecting the 
back row of staples aligned along the mesentery of the small 
bowel after the pouch has been created. Our practice is to 
oversew any bleeding areas that are identifi ed in the staple 
line with interrupted sutures placed in a fi gure-of-eight fash-
ion. When bleeding occurs postoperatively, this may mani-
fest as bleeding through the anal canal or into the ileostomy. 
Pouch endoscopy with cauterization of any identifi ed bleed-
ing points or the application of hemostatic clips or injection 
of epinephrine usually controls bleeding. When there is dif-
fuse oozing, the instillation of ice-cold saline with epineph-
rine into the pouch facilitates control of bleeding [ 10 ].   

    Late Complications 

 Many of these late complications manifest following takedown 
of the ileostomy and restoration of stool through the pouch. 

    Pouch-Vaginal Fistula (PVF) 
  Key Concept :  While investigative studies are available to 
help guide treatment ,  EUA is the gold standard for evaluat-
ing PVF .  Management options range from local options with 
or without diversion to redo IPAA . 

 This complication is potentially disabling and can cause 
signifi cant impingement on quality of life. However, its pre-
sentation and the extent of its effect vary among patients. 
Common symptoms include discomfort, irritation, inconti-
nence, as well as recurrent vaginal and urinary infections. 

   Investigations 
 These are chosen so as to assess the size, nature, and loca-
tion of the fi stula; state of the anoperineum and sphincter 
mechanism; confi guration, size, and state of the pouch; and 
the presence or absence of any associated disease of the 
small intestine. The potential diagnosis of Crohn’s disease 
needs to be considered in any patient who develops fi stulous 
and septic complications after IPAA, since this determines 
the management and also the eventual outcomes. 
Differentiating septic complications related to IPAA cre-
ation from Crohn’s disease is important; however, this is 
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often easier said than done. It is especially diffi cult when 
distinct clinical and histopathological features of Crohn’s 
disease are absent. In general, septic complications that 
occur within 1 year of IPAA creation or closure of a defunc-
tioning ostomy are likely to be due to perioperative IPAA 
complications. On the other hand, their occurrence after 
1 year of IPAA construction suggests the possibility of a 
diagnosis change to Crohn’s disease when the initial diag-
nosis was ulcerative or indeterminate colitis. 

 A thorough review of the history and medical records 
relating to the IPAA surgery and the postoperative course is 
required since this may provide insight into the potential dif-
ferential diagnoses that may have caused the fi stula. A review 
of pathology relating to the biopsies, even prior to surgery 
and of the colectomy or proctocolectomy specimen, addi-
tionally helps assess the possibility of Crohn’s disease as the 
correct diagnosis. General, abdominal, and perineal exami-
nation for clinical harbingers of Crohn’s disease and evalua-
tion of the tone of the sphincter at rest and with squeeze 
provide useful information. Vaginoscopy and pouchoscopy 
may allow for the identifi cation of the fi stula and an assess-
ment of the location, number, nature, and size of any fi stula 
as well as the physical state of the pouch, anal canal, and 
vagina. Examination under anesthesia provides excellent 
information and is currently the gold standard test in the 
evaluation of a pouch-vaginal fi stula. As stated previously, 
other tests that should be considered include gastrografi n 
enema, vaginogram, and MRI of the pelvis since these help 

to further characterize the anatomy of the fi stula. CT or MR 
enterography also helps delineate the anatomy of the pouch 
and the state of the small bowel above the pouch (Fig.  17.6 ).

   The fi nal decision relating to the management of the 
pouch-vaginal fi stula depends upon the severity of the 
symptoms and their effect on the patient’s quality of life 
(QOL). Examination under anesthesia allows for a better 
assessment of the fi stula tract and the state of the associated 
tissues. If there is evidence of active infl ammation, sepsis, 
and induration in the tract or adjoining abscess cavity and 
surrounding tissues, the placement of a seton allows for the 
reduction in the ongoing sequestration of infection and fur-
ther damage of tissues. The seton also allows for the nor-
malization of the tissues so that a better assessment of the 
area may subsequently be feasible. Adequate drainage also 
allows for the tissues surrounding the fi stula to become 
healthy, with an improvement in the elasticity and tensile 
strength of anorectal and pouch-related tissues that may be 
utilized in the defi nitive repair of the pouch-vaginal fi stula. 
The additional use of medical treatment with antibiotics, 
anti-infl ammatory agents, and anti-Crohn’s disease medica-
tion may be required to reduce infl ammation before the con-
sideration of repair, especially for those involving local 
procedures. 

 Some patients with pouch-vaginal fi stulae are candidates 
for perineal procedures. A redo IPAA is an option when 
repair by the perineal approach is unlikely to be successful or 
when local procedures have failed. Although there is a rela-
tively high risk for pouch failure for patients with a pouch- 
vaginal fi stula, up to 85 % of pouch-vaginal fi stulae can be 
healed using these approaches [ 11 – 14 ].  

   Treatment Options for PVF 
   Local Procedures 
 These include pouch or vaginal advancement fl ap repairs, 
perineal pouch advancement, fi stula plugs, and gracilis fl ap 
repair. Local repair may be considered for low, simple fi stu-
lae that are not associated with fl orid infl ammation. 

   Advancement Flap Repair 
 Technique: We prefer the prone jackknife position in the 
operating room, with the patient under general anesthesia and 
skeletal muscle relaxation to provide the best exposure to the 
area. The procedure is covered with intravenous antibiotics, 
and a Foley catheter is placed into the bladder. Although the 
Lone Star Retractor System TM  (CooperSurgical Inc, Trumbull, 
CT) is an option for anoperineal exposure, our preference is 
the placement of effacement sutures in the four quadrants of 
the perineum, which provide equivalent exposure to the anal 
verge and canal. A Hill-Ferguson retractor introduced into 
both the vagina and anal canal facilitates exposure of the fi s-
tula tract. A malleable probe such as a lacrimal probe or 
instead a Lockhart-Mummery probe facilitates identifi cation 

  Fig. 17.6    Gastrografi n study demonstrating a pouch-vaginal fi stula 
with contrast fi lling both structures       
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of the tract. If there is no evidence of festering sepsis and the 
surrounding tissues are supple and noninfl amed, consider-
ation may be given to the creation of a fl ap for repair. The os 
of the fi stula on the side of the pouch is circumscribed, and a 
U-shaped curvilinear broad-based fl ap incorporating the 
mucosa and submucosa of the pouch wall is raised with the os 
at its apex. The fi stula tract is dissected into the pouch-vaginal 
septum and excised. The tissue surrounding the excised fi s-
tula tract is approximated using #2-0 Vicryl sutures with 
sutures that incorporate the sphincter mechanism. The fl ap is 
developed upwards and sutured to the pouch-anal mucosa, 
the sutures placed in such a way as to incorporate the adjoin-
ing sphincter mechanism on their deep aspect, ensuring a 
tension-free repair. Our preference is to keep patients on strict 
bed rest in the hospital for the fi rst 24 h after the procedure. 
The Foley catheter is discontinued on the second postopera-
tive day and limited mobility of the patient to the bathroom 
allowed until the return of bowel function. The use of preop-
erative bowel preparation delays the return of bowel function. 
Patients are usually discharged on oral antibiotics.  

   Fibrin Glue, Fistula Plug, Biologic Mesh Repair, 
and Gracilis Muscle Interposition 
 These perineal procedures [ 15 – 17 ] have been described for 
the management of pouch-vaginal fi stulae. Considering the 
variable success reported with these procedures, we do not 
routinely use these techniques.  

   Failure of Flap Repair 
 Redo fl ap procedures may be considered in some patients 
who have had failure with a fl ap repair provided the basic 
principles of avoidance of sepsis, maintenance of tensile 
strength, and control of ongoing infl ammation can be 
ensured. Repeat fl ap procedures facilitate healing of some 
fi stulae which initially failed repair and thus improve the 
cumulative success of the fl ap procedure [ 12 ,  13 ].  

   Perineal Pouch Advancement 
 This can be accomplished by the perineal route, whereby the 
anterior half of the pouch is disconnected from the anal canal 
and the pouch mobilized transanally and approximated to the 
anal canal.  

   Redo IPAA 
 This is the most defi nitive option in patients with a pouch- 
vaginal fi stula who have previously had failure of local proce-
dures. The procedure can be considered in patients who 
otherwise have a healthy pouch, anoperineum, and sphincter 
mechanism. Details of the redo pouch procedure per se are 
discussed elsewhere in the text. The technique, as it pertains 
to a pouch-vaginal fi stula, is slightly modifi ed depending 
upon the location of the fi stula. When the fi stula involves the 
IPAA or is proximal to the IPAA, abdominoperineal discon-

nection of the pouch, followed by revision of the pouch after 
excision and debridement of the portion involved in the fi stula 
tract, is completed. The defect in the rectovaginal septum is 
repaired, followed by the performance of mucosectomy with 
a hand-sewn anastomosis at the anal verge. The previous 
pouch may be utilized if it’s noted to be healthy and of ade-
quate capacity, or augmented or refashioned prior to anasto-
mosis, if required. A neoileal pouch creation after excision of 
the previous pouch may be required if the pouch is damaged 
or infl amed. Additionally, the use of an omental pedicle fl ap, 
when feasible, to separate the pouch from the vagina allows 
for extra protection between the pouch and the vagina. When 
the pouch-vaginal fi stula is located below the IPAA, either at 
the dentate line or in the anal canal, mucosectomy with 
pouch-anal anastomosis of the previously revised, or a new, 
pouch to the perianal skin allows the use of the full thickness 
of the pouch wall as a natural fl ap over the vaginal opening.  

   Loop Ileostomy 
 A defunctioning ileostomy can be considered as a temporiz-
ing maneuver to divert the fecal stream either prior to or 
concomitantly with the local repair of a pouch-vaginal fi s-
tula. This may also be a suitable option as a fi rst step to 
improve quality of life that is affected by the irritating and 
infectious effects of the chronic fecal drainage into the 
vagina and perineum. Finally, pouch excision with end ile-
ostomy and conversion of the J pouch to a K pouch are other 
options that can be considered in the individual patient.     

    Pouch-Perineal Fistula (PPF) 
 The evaluation, management, and surgical options for pouch- 
perineal fi stulae are similar to those for pouch-vaginal fi stu-
lae. Figure  17.7  demonstrates the steps of an advancement 
fl ap repair as it pertains to a pouch-perineal fi stula.

       Pouch Sinus 
  Key Concept :  Pouch sinus presentation varies widely ,  helps 
dictate therapy ,  and is the best predictor of outcome . 

 An anastomotic sinus of the pouch is a condition about 
which there is minimal information in the literature. It is 
known to occur in 2.8–8 % of patients after an IPAA proce-
dure and is related to the development of an anastomotic leak 
that is confi ned to a blind-ending track. The problem can be 
puzzling since presentation and outcomes may vary. The sinus 
tract may be asymptomatic and incidentally detected on imag-
ing studies or cause symptoms, which may extend from minor 
to more major including sepsis, pelvic pain, pouch dysfunc-
tion, and pouch failure. Its occurrence is also associated with 
widely differing outcomes-from a condition without any con-
sequence in some patients to pouch failure in others. Several 
therapies including debridement, unroofi ng, occlusive treat-
ment with fi brin glue, pouch revision, and redo pouch [ 18 – 20 ] 
have been described. A recent review of the presentation, 
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management, and outcomes for 45 (2 %) patients who devel-
oped a pouch sinus after IPAA [ 21 ] suggests that diagnosis is 
usually established at pouchoscopy, gastrografi n enema, CT 
scan, or MRI of the pelvis. Symptomatic presentation is a sig-
nifi cant predictor for low healing rates and is associated with a 
high risk of pouch failure. Management depends upon the pre-
sentation, size, location, and presence of other associated fac-
tors such as whether or not the patient is defunctioned. 
Observation and watchful monitoring is the initial treatment of 
choice when permitted by the patient’s condition. The overall 
healing rate for the 45 patients in this study was about 60 %, 
with a healing rate of 84 % for asymptomatic patients. 
Unroofi ng of the sinus was helpful in asymptomatic sinuses 
(81 % healed) but less so in symptomatic patients (18 % 
healed). Fibrin glue, used in three patients, resulted in com-
plete healing in two (66 %) patients. With transanal drainage 
of the sinuses, 66 % patients eventually healed. Again, healing 
rate in asymptomatic patients was much higher (100 %) com-
pared to symptomatic patients (20 %). When other measures 

fail, a redo pouch is an option for these patients. Of three 
patients who underwent a redo pouch, two (66 %) achieved 
successful healing with a functional pouch. 

 Based on these results, an algorithm was proposed for the 
management of pouch sinuses, which is discussed below. 

  Incidentally detected sinus : Sinuses detected in patients 
without an ostomy who are asymptomatic are best left alone 
without intervention. 

  Sinus detected on routine Gastrografi n enema prior to 
stoma closure after IPAA : In such patients, delaying ileos-
tomy closure for a few months until healing of the sinus is 
demonstrated is the best strategy. 

  Symptomatic and persistent sinus : Symptomatic sinuses 
and those that are defunctioned, but nonhealing on watchful 
waiting alone, may be managed by transanal drain place-
ment, unroofi ng of the sinus, or injection of fi brin glue to 
facilitate healing. Simple closure of the ileostomy may be 
considered in selected asymptomatic patients with a small 
persistent sinus. When eventual healing of the sinus is 

  Fig. 17.7    Advancement fl ap repair of pouch-perineal fi stula (Reprinted with permission, Cleveland Clinic Center for Medical Art & Photography 
© 2012. All Rights Reserved)       
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expected, a loop ileostomy with further local procedures to 
facilitate closure is an option in patients who are not 
 defunctioned. When there is failure of healing, especially in 
symptomatic patients, a redo IPAA or the alternatives of a 
conventional or continent ileostomy may be considered.    

    Crohn’s Disease of the Pouch 

  Key Concept :  The ultimate diagnosis of Crohn ’ s disease in 
pouch patients can present in a variety of locations and man-
ifestations .  In addition to endoscopic and surgical therapy , 
 aggressive medical therapy should be instituted . 

 Crohn’s disease may affect the body, afferent limb, or IPAA 
of the pouch, perineum, or small intestine proximal to the 
pouch. Management depends upon the phenotype, whether 
infl ammatory, fi brostenotic, or fi stulous, and the resultant 
symptoms. Medical management includes medical treatment 
with steroids, immunosuppressive medication, and/or biolog-
ics. Endoscopic intervention including dilatation may be used 
for isolated short-segment strictures of the IPAA, pouch body, 
or afferent limb. Surgical treatment is required for strictures 
not amenable to endoscopic therapy and when there is failure 
of endoscopic therapy. When surgery is performed, preserva-
tion of intestinal continuity is feasible in the majority of 
patients with localized fi brostenosing disease. Strictures of the 
afferent limb may require small bowel resection or stricturo-
plasty or rarely a side-to- side anastomosis between the stric-
tured segment and the top of the pouch. Strictures of the pouch 
body can similarly be managed with stricturoplasty. Such 
treatment is usually combined with a defunctioning ostomy 
above the pouch and medical treatment of the Crohn’s disease. 
More extensive disease involvement of the pouch may neces-
sitate pouch excision or permanent defunction. Strictures of 
the IPAA may similarly be managed with dilatation, stricturo-
plasty, or diversion. Perianal disease may be managed with 
drains or setons for loculated abscesses or fi stulae and coupled 
with medical treatment. Advancement fl ap repair may be a 
suitable option for Crohn’s-related pouch-perineal or pouch- 
vaginal fi stulae after control of sepsis and medical treatment of 
infl ammation. Extensive perineal disease and recurrent 
abscesses or fi stulae resistant to local measures may  necessitate 
a temporary or permanent ostomy. Such patients may rarely be 
candidates for a continent ileostomy when the pouch and the 
proximal small intestine are free of Crohn’s disease (though 
caution should be exercised). Despite the potential problems 
related to the nipple valve with a continent ileostomy and the 
risk of reoperations relating to this complication, the proce-
dure may be suitable for Crohn’s patients with an adequate 
length of small intestine at surgery, especially when this can be 
maintained, even if eventual resection of the continent reser-
voir were to occur. In such patients, conversion of the ileoanal 
pouch to a continent ileostomy, in fact, conserves small intes-
tinal length and absorptive capacity in contrast to pouch exci-

sion. When an ileoanal pouch is  salvaged or continent 
ileostomy is created in patients with Crohn’s disease, the use 
of suppressive medication to reduce the risk of recrudescence 
of the Crohn’s disease needs to be carefully considered.  

    Incontinence 

  Key Concept :  In pouch patients with incontinence ,  the cause 
of the incontinence determines management and outcomes . 

 Incontinence may be due to abnormalities of the pouch 
including pouchitis, cuffi tis, presacral sinus, or chronic presa-
cral cavity related to an anastomotic leak. Alternatively, this 
can be due to weakness of the sphincter mechanism from either 
patient-specifi c factors or postsurgical changes. Evaluation of 
the pouch and the anal canal and sphincter mechanism reveals 
potential causes. Minor degrees of incontinence and those 
relating to infl ammation of the pouch or cuff may improve with 
medical therapy. When incontinence occurs as a complication 
of these complications, the surgical treatment of the complica-
tions corrects the incontinence. Isolated sphincter defects can 
be managed with sphincter repair. However, when sphincter 
compromise is severe, options include pouch excision with 
permanent ileostomy or a continent ileostomy.  

    Outlet Dysfunction 

  Key Concept :  Diffi culty in evacuation may be due to struc-
tural or functional disorders and can often be managed suc-
cessfully by nonoperative means . 

 Problems with pouch evacuation may be due to a wide 
range of causes such as IPAA stricture or pouch prolapse. 
Strictures from scar tissue or Crohn’s disease can be man-
aged by dilatation or stricturoplasty. For outlet dysfunction 
that occurs in the absence of an anatomic cause, biofeedback 
is an option. Enemas and intermittent self-intubation of the 
pouch with irrigation may be useful in both organic and 
functional obstructive disorders. Finally, sacral nerve stimu-
lation may play a role in the future but has little data support-
ing its effi cacy.  

    Pouchitis and Cuffi tis 

  Key Concept :  Bleeding ,  pain ,  and increased stool frequency 
from residual infl ammation at the IPAA or in the pouch itself 
should initially be approached with medical management . 
 Surgical options to include ablation ,  diversion ,  or excision 
should be considered second - line or last - resort options for 
recalcitrant disease . 

 These conditions relate to infl ammation of the pouch or 
the lining of the residual anal canal and are diagnosed at 
pouchoscopy and biopsy (Fig.  17.8 ). Treatment is primarily 
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medical. Small areas of cuff infl ammation may be approached 
through ablative or excisional means, though often require mul-
tiple attempts. A defunctioning ostomy or pouch excision with 
an end ileostomy may however be required for recalcitrant pou-
chitis or cuffi tis unresponsive to medical treatment. Corrective 
surgery or redo IPAA may also be required for the management 
of pouchitis secondary to pouch-related conditions such as 
chronic presacral abscess, pouch sinus, small pouch size, or 
obstruction due to stricture or pouch prolapse. Redo IPAA is 
also an option for persistent cuffi tis secondary to a long segment 
of anal canal and rectal remnant retained at the time of IPAA.

       Pouch Prolapse 

  Key Concept :  This rare condition should be treated primarily 
with dietary management and avoidance of straining .  Pexy 
of the pouch is reserved for severe cases . 

 This is a rare complication of the ileoanal pouch, with few 
reports examining the presentation, investigation, and man-
agement of the condition. Ehsan et al. [ 22 ] conducted a sur-
vey on pouch prolapse and indicated an incidence of 0.3 % 
for the condition, which was similar to our experience (11 
patients, 0.3 %). Seven of the patients in our experience had 
full-thickness pouch prolapse while four had mucosal pro-
lapse. Diagnosis in ten patients was based on symptoms and 
examination, while in one patient was diagnosis was made at 
pouchography performed to investigate pouch dysfunction. 
Our experience suggests that the fi rst line of treatment for 
patients with mucosal prolapse is stool bulking agents and 
biofeedback so as to avoid excessive straining. In two 
patients, this was successful in relieving symptoms while the 
other two patients underwent a local perineal procedure with 
pouch advancement after the excision of redundant mucosal 
tissue. None of these patients subsequently developed full- 

thickness prolapse. Patients with full-thickness pouch pro-
lapse were treated with defi nitive transabdominal surgery. 
Pouchpexy using a transabdominal approach, with fi xation 
of pouch to the sacrum using nonabsorbable sutures, was 
used in the fi rst six patients, while one patient needed mesh 
fi xation of the pouch for recurrent pouch prolapse.  

    Leak from the Tip of the “J” 

  Key Concept :  Leaks in this location most often follow an 
indolent course but may require operative therapy and can 
even lead to loss of the pouch . 

 This is a rare and indolent complication related to the 
pouch. Leaks from suture lines in the pouch itself and from 
the tip of the J pouch (Fig.  17.9a ) are less likely than anas-
tomotic leaks but are also associated with pouch failure. 
A review of our experience related to the diagnosis and 
management of leaks from the tip of the J in 27 patients [ 23 ] 
suggested that the frequency of this condition for patients 
who underwent primary IPAA is very low (0.5 %). Patients 
present with variable symptoms such as abdominal pain, 
fever, or diarrhea—making the diagnosis diffi cult to estab-
lish. Further, in some patients, leaks may present with a fi s-
tula rather than a pelvic abscess, a presentation usually 
suggestive of an anastomotic leak or Crohn’s disease. A leak 
could be detected on gastrografi n enema ( n  = 4) or pouchos-
copy ( n  = 4) in only 8 of the 27 patients. In one patient, an 
abscess was detected during emergent laparotomy for acute 
peritonitis due to leak from the tip of the J pouch. The 
majority of patients had a long median time between pri-
mary IPAA and salvage surgery suggesting that a leak from 
the tip of the J pouch leads to an indolent course. This is 
further corroborated by the fact that in six patients (22 %), 
the ultimate diagnosis could only be made at the time of 
salvage surgery. These six patients underwent salvage sur-
gery due to their symptoms and the suspicion of a septic 
complication after primary IPAA. A high degree of suspi-
cion is hence required for its diagnosis, since pouch leaks 
are associated with pouch failure after IPAA. When a leak 
from the tip of the J pouch is detected, management depends 
upon the nature and degree of the defect and associated fi nd-
ings in the pouch and pelvis. Salvage surgery may require 
pouch repair with suture (Fig.  17.9b ) or stapled (Fig.  17.9c ) 
repair of the leak site with or without a redo IPAA or pouch 
resection with redo IPAA.

       J-Pouch to K-Pouch (Continent Ileostomy) 
Conversion 

  Key Concept :  Select ,  highly motivated patients may undergo 
conversion of their IPAA to a continent ileostomy ,  though 
commonly associated with a higher rate of complications . 

  Fig. 17.8    Pouchitis on fl exible sigmoidoscopy. Notice the erythema-
tous mucosa and the watery stools present in the pouch       

 

R.P. Kiran and V.W. Fazio



271

 For patients with pouch failure secondary to problems 
with the anal canal and perineum and patients with pouch 
failure who may be suitable candidates for a redo IPAA but 
elect not to continue to maintain defecation by the normal 

route, conversion of the J pouch to a K pouch is an option. 
The procedure is complex and associated with a high fre-
quency of complications since it incorporates the additional 
technical challenges of the continent ileostomy reservoir 

a

c

b

  Fig. 17.9    ( a ) Leak from the tip of the J pouch (Reprinted with per-
mission, Cleveland Clinic Center for Medical Art & Photography © 
2012. All Rights Reserved). ( b ) Suture repair of a leak from the tip of 
the J pouch (Reprinted with permission, Cleveland Clinic Center for 

Medical Art & Photography © 2012. All Rights Reserved). ( c ) Stapled 
repair of the tip of the J pouch (Reprinted with permission, Cleveland 
Clinic Center for Medical Art & Photography © 2012. All Rights 
Reserved)       
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 creation to the operative diffi culties of reoperative abdominal 
and pelvic surgery required for pouch mobilization. Patients 
who undergo the procedure are however extremely satisfi ed 
with the operation [ 24 ].  

    Pouch Failure: Permanent Diversion with 
Pouch In Situ or Pouch Excision? 

  Key Concept :  Pouch excision ,  rather than diversion ,  is the 
preferred option for patients who develop pouch failure and 
are not candidates for restoration of intestinal continuity . 

 When problems with the ileoanal pouch necessitate the 
consideration of an ostomy, options include pouch excision 
with a permanent end ileostomy or instead an ostomy (loop 
or end) above a pouch, leaving the pouch in situ. Leaving 
the pouch in situ avoids the diffi culties and hence the com-
plications associated with reoperative pelvic surgery. 
However, whether the pouch itself (if left in place) leads to 
troublesome symptoms or is at risk for malignant change is 
a concern. We evaluated the relative risks and benefi ts of 
the two approaches [ 25 ]. Perioperative outcomes and qual-
ity of life (QOL) using pouch and SF-12 questionnaires 
were evaluated for 136 patients with pouch failure who 
underwent either a loop ileostomy above a pouch in situ or 
pouch excision. Thirty-day postoperative complications 
were similar between the groups. While long-term urinary 
and sexual functions after a median of 9.9 years were simi-
lar for the two groups, quality of life and health, current 
energy level, Cleveland Global QOL score, and SF-12 
mental and physical component scales were signifi cantly 
higher after pouch excision. Anal pain and seepage with 
pad use were predominant complaints of the group that 
underwent loop ileostomy alone. Long-term data on pouch 
and anal transitional zone surveillance were available for 
18 patients who had the pouch in situ and did not reveal any 
evidence of dysplasia or cancer. However, the indication 
for surgery in eight of the patients who underwent pouch 
excision was dysplasia or cancer of the anal transitional 
zone or pouch. These results suggest that although techni-
cally more challenging, pouch excision, rather than ileos-
tomy creation, is the preferable option for patients who 
develop pouch failure and are not candidates for restoration 
of intestinal continuity. Since ostomy creation was not 
associated with neoplasia in the pouch left in situ, this 
option may be a reasonable intermediate- or long-term 
alternative when pouch excision is not feasible or advisable 
and when concerns about reoperation in the pelvis are sig-
nifi cant. An ostomy creation in other circumstances also 
offers some patients the anticipation of eventual correction 
of the pouch-related complication and reestablishment of 
intestinal continuity. Pouch surveillance, however, bears 
consideration when the pouch is left in situ.  

    Cancer of the Pouch 

  Key Concept :  This rare condition may occur with both stapled 
and hand - sewn IPAA and warrants appropriate surveillance . 

 This is rare and may be located in the pouch or anal transi-
tional zone. Mucosectomy with a hand-sewn anastomosis does 
not eliminate the risk of cancer. A stapled IPAA may facilitate 
surveillance of the pouch and anal transitional zone, but patients 
are at risk for cancer after both types of anastomoses.  

    Redo Pouch Surgery 

  Key Concept :  Patients with pouch failure secondary to a 
wide variety of conditions including septic complications 
related to IPAA including anastomotic leak ,  pelvic abscess 
and fi stula ,  strictures ,  and pouch dysfunction due to other 
causes are suitable candidates for pouch excision . 

 Repeat abdominal surgery with abdominoperineal recon-
struction or revision of the ileal pouch with or without the 
creation of a neoileal pouch-anal anastomosis is a reasonable 
option for selected patients with a failed pouch [ 26 – 32 ]. 
A recent review of our experience with the procedure suggests 
that the procedure is associated with acceptable pouch sal-
vage, functional outcomes, and quality of life [ 33 ]. For 241 
patients who underwent the procedure between 1983 and 
2007, functional and quality of life outcomes were encourag-
ing. When matched to patients who underwent primary IPAA, 
redo pouch patients reported greater daytime and night seep-
age and daytime pad usage after a median follow- up of 5 years, 
but other functional outcomes and quality of life were similar. 
Of the 241 patients, 170 cases had the original pouch salvaged 
while a new pouch was constructed in the remaining. 

    Operative Technique 

 With the patient in the Lloyd-Davies position, the abdomen 
and perineum are prepped and draped. We prefer the rou-
tine placement of bilateral ureteral stents in order to mini-
mize injury and identify any damage to these structures 
during surgery. The abdomen is entered through the previ-
ous incision, and after the lysis of any adhesions encoun-
tered, the pouch is mobilized to the pelvic fl oor. The pouch 
is disconnected from the anastomosis, delivered into the 
abdomen, and evaluated. The state and residual capacity of 
the pouch, the length of remaining small intestine, and 
anticipated challenges with reach of the pouch to the anal 
canal determine whether the old pouch is revised or instead 
excised with a new pouch created prior to reanastomosis. If 
the redo IPAA is performed for pouch failure secondary to 
a chronic presacral abscess cavity (Fig.  17.10a ), the detri-
tus within the cavity is excised or drained (Fig.  17.10b ). 
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  Fig. 17.10    ( a ) Chronic presacral abscess complicating a pelvic pouch 
(Reprinted with permission, Cleveland Clinic Center for Medical Art & 
Photography © 2012. All Rights Reserved). ( b ) Debridement of the 
 presacral abscess cavity after disconnection of the pouch from the 

 anastomosis (Reprinted with permission, Cleveland Clinic Center for 
Medical Art & Photography © 2012. All Rights Reserved). ( c ) Hand-sewn 
redo pouch- anal anastomosis (Reprinted with permission, Cleveland Clinic 
Center for Medical Art & Photography © 2012. All Rights Reserved)       
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A repeat ileal pouch-anal anastomosis is usually made after 
mucosectomy at the level of the dentate line by a hand-
sewn anastomosis (Fig.  17.10c ). In rare cases a stapled 
anastomosis is chosen. A diverting loop ileostomy is usu-
ally created or the existing ileostomy left in place above the 
redo IPAA.

        Summary Pearls 

     1.    Preoperative decision-making for patients undergoing 
restorative proctocolectomy: Staging the procedure 
reduces perioperative complications at IPAA. A three- 
stage procedure should be considered in patients with 
severe colitis, poor nutrition, and immunosuppression.   

   2.    Identifying factors associated with perioperative septic 
complications and efforts directed at the reduction of 
these complications improve pouch function and 
retention.   

   3.    The prompt identifi cation and appropriate management 
of early perioperative complications after IPAA, when 
they do occur, likely improves outcomes.   

   4.    Pouch salvage is feasible in a signifi cant proportion of 
patients with early and late pouch-related complications 
and pouch failure.   

   5.    Management of pouch failure should be individualized, 
depending upon patient preference and a thorough deter-
mination of the pros and cons of the various surgical 
options. The perioperative surgical risk, potential for 
complications, and anticipated eventual functional out-
comes and quality of life for each procedure need to be 
carefully considered and discussed before embarking on 
surgery for pouch failure.         
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            The Healing Anastomosis 

 As we explore the causes of anastomotic failure and ways to 
prevent and manage the failure, it is important to have a thor-
ough understanding of the normal healing process. With this 
fundamental knowledge, we can better understand how our 
operations positively and negatively alter the natural process 
of anastomotic healing.  

    The Anatomical Perspective 

  Key Concept :  One of the fundamental principles of a healthy 
anastomosis is understanding bowel wall anatomy ,  and 
while the submucosa provides  “ strength ,”  each layer impacts 
outcomes for both stapled and hand - sewn anastomoses . 

 There are specifi c characteristics of each layer of the intes-
tinal wall that have a profound infl uence on an anastomosis. 
In 1887, Halsted revealed that the submucosa provided the 
strength for a sutured anastomosis. This concept, though sim-
ple today, was revolutionary and had a dramatic impact on the 
success of intestinal anastomoses. In fact, anastomotic fail-
ures were so common in 1887 that the advisability of per-
forming a bowel anastomosis was in question [ 1 ]. 

    Mucosa 

 The innermost layer of the colon, the mucosa, consists of an 
epithelial layer composed of columnar absorptive epithelium 
and mucin cells intermixed with openings from mucosal 
crypts. At the base of these crypts are pluripotent stem cells 
that give rise to epithelial cells, which migrate towards the 
lumen. The lamina propria is situated between the inner 
mucosa and outer muscularis propria and contains much of 
the immune cells of the colon along with loose connective 
tissue and capillaries. The connective tissue of the lamina 
propria does not provide any strength to the intestinal anas-
tomosis [ 2 ]. Lymphatic vessels are located just inside a thin 
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 Key Points 

•     Be aware of the propensity for poor perfusion at the 
splenic fl exure, especially during high ligation, and 
the posterior rectal stump following TME.  

•   Preventive measures for anastomotic leaks are more 
likely to be identifi ed preoperative for a right 
 colectomy and intraoperative for left.  

•   Simplify your decision on whether to perform 
 proximal diversion by answering three questions. 
What is the risk based upon location? Can the 
patient tolerate a leak? What are the patient wishes?  

•   With a leaking anastomosis, proximal diversion 
many times is just as effective as resection and end 
ostomy, but with less associated morbidity and risk 
of permanent stoma.  

•   Even in the diverted patient, inadequate treatment 
of a leak can lead to chronic pelvic sepsis causing 
increased morbidity and poor long-term anorectal 
function.  

•   Most leaks can be managed with a minimally 
 invasive approach and an ostomy avoided.    
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layer of smooth muscle called the muscularis mucosa. This 
smooth muscle layer can undergo isolated thickening in 
cases of diverticular disease [ 3 ]. Apposition of the mucosa is 
an important part of anastomotic healing and allows for the 
normal reparative process to occur much more quickly. An 
intact mucosa is important in providing a barrier to bacteria 
and other intestinal contents [ 2 ].  

    Submucosa 

 This is the most important layer of the intestinal wall for the 
surgeon. This layer contains the bulk of all collagen found in 
the intestinal wall and consists of predominantly type I col-
lagen, with lesser amounts of type III and V [ 3 ]. This layer 
provides most of the tensile strength and is the anchor for 
holding sutures [ 4 ]. The strength is dependent on both the 
amount of collagen and the degree of cross-linking [ 3 ]. 
Cross-linking of collagen is dependent on adequate oxygen 
tension. Tissues with a PO 2  less than 40 mmHg are unable to 
form mature collagen [ 5 ,  6 ]. The blood supply of the bowel 
terminates in the submucosa and spreads out in a fi ne mesh 
of capillaries critical in the delivery of oxygen and nutrients 
to the overlying mucosa.  

    Muscularis Propria 

 The muscle of the muscularis propria is separated into an 
inner circular muscle and an outer longitudinal muscle. The 
muscles function primarily for peristalsis. Even though this 
layer has some collagen content, it does not provide much 
additional strength to the anastomosis. In the chronic obstruc-
tive state, the collagen content can signifi cantly increase 
along with the thickness of the hypertrophied muscular lay-
ers and the overall wall thickness [ 7 ]. In diverticulosis both 
layers of muscle are abnormal. The outer longitudinal layer 
becomes thickened due to an increase in elastic fi bers, result-
ing in relative bowel shortening [ 8 ]. The inner circular layer 
thickness increases due to its chronic contractile state and 
not necessarily from hypertrophy [ 3 ]. Edema tends to sepa-
rate the muscle bundles and weaken this layer. The patho-
physiologic changes in diverticular disease and in chronic 
obstruction can set the stage for anastomotic failure if the 
anastomosis contains any part of this diseased portion, a 
largely preventable situation with adequate resection.  

    Serosa 

 This outermost very thin layer composed of mesothelial 
cells, blood vessels, and lymphatics is most useful in seal-
ing the anastomosis. This is underscored by the fact that 

deserosalized areas of the intestine are at higher risk of a leak 
[ 2 ]. Direct apposition of this layer is therefore very important 
in order to promote sealing of the anastomosis [ 9 ]. Small 
subclinical leaks may occur even in the “perfect” stapled 
anastomosis; yet, adhesions on the serosal surface at the sta-
pled anastomosis may function to seal the anastomosis by 
providing serosal gap coverage. 

 The layers of the intestine are made up of both solid and 
liquid elements and can be referred to as biphasic. This princi-
ple is important in a stapled anastomosis because pressure 
applied to the intestinal wall displaces the liquid component, 
resulting in compression and elongation of the solid compo-
nent, which is known as tissue creep. Compression applied too 
rapidly results in shear stress. Optimal stapling consists of 
allowing adequate time for tissue compression and creep while 
not producing excessive tensile stress [ 10 ]. It is therefore 
important to know the appropriate staple height and compres-
sion time for a specifi c wall thickness during stapled anastomo-
sis. Sutured anastomoses also require consideration of this 
principle since suture depth (ideally in the submucosa) varies 
with intestinal wall thickness and water content. Compression 
with knot tying can produce tissue tears or fracture.   

    The Physiologic Perspective 

  Key Concept :  Wound healing at the anastomosis follows a set 
pattern similar to other parts of the body . 

 The GI tract undergoes the process of healing through an 
orderly and regulated series of steps designed fi rst to estab-
lish an immune barrier and second to repair the injured area 
[ 5 ]. These series of steps have been traditionally broken 
down into three periods. The phases of infl ammation, prolif-
eration, and remodeling are as applicable to the GI tract as 
they are to healing in the skin and other tissues. 

    Infl ammatory Phase 

 The infl ammatory phase, referred to as the lag phase, begins 
with an initial hemostatic response and vasoconstriction. 
Following this, vasodilation allows for the infl ux and diape-
desis of neutrophils. Neutrophils are the predominant cell 
within the fi rst 24 h [ 2 ]. The primary role of the neutrophil is 
to decrease the bacterial burden of the wound. After the fi rst 
48 h, macrophages begin to populate the wound and release 
specifi c growth factors, such as platelet-derived growth fac-
tor, which allow further progression of the repair [ 5 ]. It is 
also during this period that a fi brin seal is formed at the sero-
sal layer allowing for a watertight seal. The clinical signifi -
cance of this is emphasized by the fact that parts of the GI 
tract without the intact serosal layer have a higher incidence 
of anastomotic leaks [ 2 ].  
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    Proliferative Phase 

 Infl ux of fi broblasts and the appearance of granulation tissue 
mark the beginning of the proliferative phase. The function 
of fi broblasts during this phase is highly dependent on cer-
tain factors such as fi broblast growth factor and transforming 
growth factor beta. Both collagen synthesis and degradation 
take place during this period. Collagen breakdown is greater 
than synthesis in the fi rst few days (Fig.  18.1 ). The risk of an 
anastomotic leak is highest during the fi rst 3 days. Studies 
have shown that bursting strength (the amount of intralumi-
nal pressure measured in mmHg needed for anastomotic dis-
ruption) is lovest in this time frame [ 2 ,  5 ]. It is at this time the 
strength of the anastomosis is entirely dependent on the 
mechanical strength of the suture or staple relationship with 
the adjacent uninjured intestinal wall. This initial loss in 
wound strength is much less pronounced in the small intes-
tine. Collagen synthesis begins earlier and to a greater degree 
in the small intestine as compared to the colon [ 2 ]. This dif-
ference could explain the higher leak rate in colonic anasto-
mosis (0.9 % vs. 2.4 %) compared to enteric [ 11 ].

       Remodeling 

 The provisional matrix previously formed is remodeled into 
a stronger thinner area with fi broblast proliferation and tran-
sition in collagen formation from type III to type I [ 2 ]. This 
is the time period in which fi broblast-mediated wound con-
traction occurs. It has been suggested that fi brosis occurs 

because of reorganization of granulation tissue into scar that 
is likely more pronounced in more ischemic tissue. An 
increase in ischemic tissue is one possible explanation for 
the higher incidence of stenosis seen with stapled anastomo-
sis compared to hand sutured [ 2 ,  12 ].   

    Failed Anastomotic Healing 

 The healing of the gastrointestinal anastomosis is a timely 
and orderly process which occurs successfully the majority 
of the time. Failure of this process is caused by local or sys-
temic factors that interrupt the “timely recovery of the injured 
tissue’s mechanical integrity [ 13 ].” Tissue perfusion is a 
major factor that affects healing locally. 

    Tissue Perfusion 

  Key Concept :  Macro -  and microvascular blood fl ow provide 
the necessary factors to enable anastomotic healing .  Avoid 
using the sigmoid colon ,  when possible ,  and fully mobilize 
the splenic fl exure to provide a tension - free low colorectal 
anastomosis . 

 For the normal healing process of an anastomosis to take 
place, it must have ample tissue perfusion to deliver the 
infl ux of infl ammatory cells, growth factors, and oxygen. 
Ample tissue perfusion of a healing anastomosis is deter-
mined by the macrovascular and microvascular anatomy as 
well as the arterial tissue oxygen saturation [ 5 ]. 

    Macrovascular Anatomy 
 The mucosa, which receives two-thirds of the blood supply of 
the colon [ 14 ], is extremely sensitive to reducing blood fl ow. 
This leads to ischemia that can rapidly become transmural and 
irreversible. In addition, reperfusion of ischemic bowel can 
cause further tissue damage that extends beyond the boundar-
ies of the previous injury. The vasculature of the colon and 
rectum, along with the multiple variations that exist, is well 
known to the surgeon. This knowledge is a necessity in order 
to perform a safe and successful oncologic resection, but for 
the purpose of the intestinal anastomosis and why it fails, it is 
far more instructive to focus on the specifi c areas of relative 
vascular insuffi ciency. These areas of vascular insuffi ciency 
can be congenital or specifi cally result from surgical resection. 
Below are the notable areas of concern. 

   Griffi ths’ Point 
 J. D. Griffi ths described a “critical point” that exists at the 
splenic fl exure where the marginal artery is often diminished. 
The marginal artery in this area is dependent on the left 
branch of the middle colic and branches of the ascending left 
colic artery to provide blood fl ow [ 15 ]. Indeed Griffi ths’ point 

  Fig. 18.1    The contribution of anastomotic collagen synthesis and 
lysis to overall anastomotic strength (With permission from Munireddy 
et al. [ 2 ])       
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is one of the “water shed” areas that develops poor perfusion 
during systemic hypotension. This area of the splenic fl exure, 
as well as the proximal and mid-descending colon, has also 
been shown to contain more widely spaced and infrequent 
vasa recta compared to more frequent and one centimeter 
apart spacing seen in other areas of the colon [ 15 ] (Fig.  18.2 ). 
Griffi ths, along with other surgeons, has recommended that 
the branches of the left colic artery be preserved when  ligating 
the inferior mesenteric artery (IMA) during a sigmoid or 
 rectal resection [ 16 ]. The actual signifi cance of left colic 
 preservation remains to be proven at this time. It is clear that 

a decrease in fl ow of up to 50 % can be seen in the marginal 
artery after IMA ligation. It should be noted that the area with 
the poorest perfusion following IMA ligation will not be the 
splenic fl exure but the area involving the sigmoid colon. The 
sigmoid colon has a relative defi ciency of the marginal artery 
and is the least perfused segment when the IMA is proximally 
ligated. Therefore, as long as the sigmoid is resected, ligation 
of the IMA proximal to the left colonic branch (high ligation) 
should not result in colonic ischemia [ 15 ,  17 ].

   Additionally, the marginal artery of Drummond may 
not exist or be patent in a signifi cant number of patients. 

a b

c

d

e

  Fig. 18.2    Images    ( a – e ) are 
angiographs taken of the entire 
colon and rectum. ( a ) Combined 
angiographic images of the colon 
and rectum. ( b ) Transverse colon. 
( c ) Descending colon. In this 
portion of the descending colon, 
there is wide interspacing between 
vasa recta with relative absence of 
collaterals at the antimesenteric 
border. This is in comparison to the 
transverse and right colon (With 
permission from Allison et al. [ 15 ]). 
 Arrow  indicates point of ischemia in 
( b ,  d )        
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The lack of blood fl ow to the left colon, via the marginal 
artery from the left middle colic artery, results in ischemia 
of the entire left colon after high ligation of the IMA at the 
aorta. This will be immediately apparent and should result 
in a change in plan to use more proximal colon for a 
colorectal anastomosis. It is the author’s opinion that dur-
ing a low anterior resection, the descending colon should 
be used as the proximal end of the anastomosis to the rec-
tum and the splenic fl exure should be routinely mobilized. 
In general, high ligation seems safe and potentially pro-
vides an oncological benefi t, though one exception should 
be noted. Elderly males were shown in one study to have a 
much more reduced blood fl ow within the descending 
colon following high ligation than females. This is thought 
to be due to atherosclerotic changes. Men are known to 
have earlier development and more severe atherosclerotic 
lesions than do women [ 17 ]. The average age of a man 
with newly diagnosed colon and rectal cancer is 69, and 
therefore, most men with colon and rectal cancer are at 
risk of atherosclerotic lesions. This could explain why the 
male gender has been previously shown to be a risk factor 
for anastomotic leaks in low colorectal anastomosis. 
Elderly males undergoing a low anterior resection who 
have evidence of signifi cant atherosclerosis could poten-
tially benefi t from a more distal ligation of the IMA in 
order to preserve the LCA and adequate distal perfusion. 
Intraoperative evaluation of perfusion could be of use in 
this subset of patients.  

   Sudeck’s Point 
 This area is described as the point between the last sigmoidal 
branch and the left branch of the superior rectal artery [ 17 ]. 
Its main relevance has been seen in episodes of intestinal 
ischemia, commonly after abdominal aortic aneurysm repair 
and IMA ligation. However, this area may also be of signifi -
cance if the majority of the sigmoid remains and is used in 
the anastomosis following rectal resections. It is therefore 
important to avoid using the sigmoid for the anastomosis for 
multiple reasons.  

   Rectal Stump 
 The rectum has been traditionally viewed as having a robust 
blood supply with a rich network of collaterals. This is 
based on the clinical fi nding that the rectum, as opposed to 
the colon, is very rarely involved in clinical episodes of 
intestinal ischemia. In reality, the distal rectum does not 
seem to have this robust blood supply nor the same degree 
of resistance to ischemia, following a low anterior resection 
(LAR). This observation was fi rst described by Goligher in 
1949. More recently Allison et al. [ 15 ] performed angiog-
raphy of resected specimens’ specifi c reasons for this phe-
nomenon (Fig.  18.3 ). They observed that the upper rectum 
had an adequate network of collateral vessels based upon 
the superior rectal artery. In contrast, the lower rectum had 
a much poorer collateral network that mainly consisted of 

intramural vessels. Prior to the LAR, the blood fl ow from 
the rectum would preferentially travel down the posterior 
left and right branches of the superior rectal artery to end in 
the mesentery or rectal wall. The anterior left and right 
branches were the only vessels seen to give direct collater-
als to the middle and inferior rectal arteries. Following 
LAR, the rectal stump is dependent upon fl ow from the 
middle and inferior rectal arteries. Angiography performed 
on the rectal stump using the middle rectal artery (Fig.  18.3 ) 
retrograde showed blood fl ow only through the anterior 
branch of the superior rectal artery. The posterior rectum 
was shown to be dependent upon a variable amount of 
intramural collaterals between the anterior and posterior 
branches. This results in a poorly perfused posterior-infe-
rior rectal stump, and is likely why it is not too uncommon 
for leaks to occur at the posterior aspect of the anastomosis 
[ 15 ]. Another report did not show decreased perfusion spe-
cifi cally in the posterior-inferior rectum, but the rectal 
stump had a greater reduction in blood fl ow as compared to 
the proximal end [ 18 ]. In addition they found signifi cantly 
more leaks in those patients where there was a blood fl ow 
reduction of 16 % or greater [ 18 ].

        Microvascular Anatomy 
 Small vessel collaterals can be of signifi cance at specifi c 
locations of the colon and rectum. Just as a decrease in the 
number of these collaterals can affect local tissue perfusion, 
local vasomotor control over these collaterals can also have 
a profound effect. This is most profound when splanchnic 
vasoconstriction occurs in the setting of blood loss and hypo-
tension, as well as increased sympathetic activity, and can 
dramatically impact the healing anastomosis. 

   Arterial Oxygen Tension 
 As humans we are obligate aerobes. In addition to aerobic 
metabolism, oxygen is needed in collagen synthesis; how-
ever, when the oxygen tension drops below 40 mmHg, col-
lagen synthesis ceases [ 5 ]. The amount of oxygen that is 
delivered to the tissues is dependent upon a multitude of fac-
tors that includes cardiac output, local vascular resistance, 
and hemoglobin content. Both cardiac output and local vas-
cular resistance have a more profound impact on tissue oxy-
genation than hemoglobin as only a mere half of all 
oxygen-carrying hemoglobin is needed at any point in time 
for aerobic metabolism [ 19 ]. As such, anemia in and of itself 
is less likely a major contributing risk factor of anastomotic 
leaks.    

    Summary Pearl 

 Currently the list of identifi ed risk factors for anastomotic 
leaks is extensive, and their exact relationship to, and sig-
nifi cance in, anastomotic leaks is hard to defi ne. You are 
therefore faced with a complex array of risk factors, all 
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with varying degrees of importance, affecting to some 
degree one or more components of anastomotic healing, 
and you must decide which one is at play in a particular 
patient.   

    Risk Factors 

  Key Concept :  Risk factors for anastomotic leak fall into the 
three broad categories :  patient - related ,  location - related ,  and 
intraoperative factors .  Knowledge of such risk factors should 

ultimately provide the basis of future preventive techniques 
while currently highlighting those patients in whom proxi-
mal diversion may be warranted . 

    Patient-Related 

  Key Concept :  Certain inherent risk factors are present with 
every operation ,  though identifying and targeting modifi able 
risk factors ,  when possible ,  may mitigate the development of 
leaks . 

a

c

b

d

  Fig. 18.3    The    superior rectal artery 
(SRA) divides into a right and left 
branch in the upper mesorectum. 
Both the right and left branch give 
off smaller anterior and posterior 
arteries that supply the rectum. Only 
the anterior branches communicate 
directly with the middle rectal artery 
(With permission from Allison et al. 
[ 15 ]). ( a ) Injection through middle 
rectal artery. After rectal resection 
and sacrifi ce of the SRA, blood 
preferentially fl ows down the 
anterior branches ( a ) to the 
bifurcation point in the upper 
mesorectum. Blood then travels 
antegrade down the posterior 
branches ( P ) to the posterior portion 
of the rectum. ( b – d ) Rectal 
resections distal to the SRA 
bifurcation prevent direct fl ow from 
the anterior branches (1) to the 
posterior branches. Instead, the 
posterior rectum must rely on small 
vessel intramural collaterals (2) and 
inferior collaterals of the posterior 
branches (3)  Arrows  indicates blood 
fl ow       
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 Weakly associated patient-related risk factors include 
age, tobacco and alcohol use, and obesity [ 20 ]. Obesity is not 
felt to be a risk factor at all in right-sided resections; how-
ever, there tends to be a more signifi cant association with 
rectal resections [ 21 ]. A combination of risk factors may 
yield even more signifi cance. This is likely why a higher 
American Society of Anesthesia (ASA) classifi cation (usu-
ally scores of 3 or more) is one of the more consistently 
found risk factors for leak [ 20 ]. Likewise, patients with 
Charleston Comorbidity Index scores of 3 or more have also 
been found to have signifi cantly higher anastomotic leaks 
[ 17 ]. These and other types of scoring systems might be 
more useful indicators of a patient’s risk of anastomotic leak.  

    Poor Nutritional Status 

  Key Concept :  Nutrition is a potentially modifi able risk factor 
that can often be improved prior to surgery .  Its impact on 
anastomotic leak is somewhat variable ,  but poor nutrition is 
commonly associated with higher rates of leak ,  specifi cally 
for right - sided resections . 

 Certain preventive measures can be taken even before the 
operation is begun to reduce the risk for leak, primarily in the 
elective setting. Wexner suggests that these preventive mea-
sures are more commonly encountered preoperatively in a 
right colectomy and intraoperatively in a left colectomy [ 22 ]. 
This statement has been further validated by other studies, 
including one multicenter prospective trial [ 23 ]. Identifying 
those patients who are of poor nutritional status and treating 
them preoperatively may reduce the risk for and the morbid-
ity and mortality from anastomotic leaks [ 23 ]. Generally, 
poor nutritional status has been defi ned in the literature as 
weight loss ≥10 %, serum albumin <3.5, and serum proteins 
<5.5 g/dL [ 24 – 27 ]. It is important to defi ne what level of 
severity of malnutrition requires preoperative nutritional 
support. Most studies have used a weight loss of ≥10 % to 
defi ne malnutrition [ 28 ]. However, according to Jie et al., 
this only represents the cutoff value for which complications 
are seen to increase [ 28 ]. The nutritional risk score (NRS) 
may be a better indicator of severe malnutrition for which 
preoperative nutrition is indicated. Parameters which are 
used in the NRS include weight loss in the last 3 months, 
decrease in food intake, body mass index, severity of dis-
ease, and age. Thus, a 65-year-old patient with colon cancer 
who has greater than 15 % weight loss in the last 3 months 
and needs a right colectomy would have a score of 5. With 
this scoring system, Jie found that in those patients with a 
NRS ≥5 and a lower GI resection, preoperative nutrition 
decreased the complication rate from 45 % in the control 
group to 27 % in those patients with preoperative nutrition 
[ 28 ]. An in-depth discussion regarding the impact of nutri-
tional support can be found in Chap.   3     by Dr. Maykel.  

    Immunosuppression 

  Key Concept :  Patients with malignancy and infl ammatory 
bowel disease often require surgical resection and are com-
monly immunosuppressed or taking immunosuppression 
agents preoperatively .  You need to have a thorough under-
standing of how this can impact postoperative morbidity 
including anastomotic leaks . 

    Steroids 
 Corticosteroids decrease the activation and infi ltration of 
infl ammatory cells into wounds along with inhibiting certain 
growth factors that are necessary for collagen synthesis [ 29 ]. 
Intuitively it would seem that corticosteroids impair anasto-
motic healing; however, their exact effect on anastomotic 
leaks is less clear. Multiple studies have shown no increased 
risk with preoperative steroid use [ 30 – 34 ]. These studies are 
mainly retrospective and include patients with variable dose 
and duration of steroid usage and type of operation performed. 
A more recent prospective study found that both long-term 
and perioperative usage are associated with a higher risk of 
anastomotic leakage [ 35 ]. Steroids have also been shown to 
increase the rates of wound infections and septic complica-
tions [ 36 ,  37 ]. If possible steroids should be weaned preopera-
tively, and you should more readily consider proximal 
diversion (especially in the case of a rectal anastomosis).  

    Infl iximab, AZA, 6-MP 
 There does not seem to be an association with anastomotic 
leaks or other postoperative complications with the use of 
infl iximab, though this is controversial. This holds even 
when infl iximab is used in combination with azathioprine or 
6-mercaptopurine [ 32 ,  36 ]. There does not seem to be any 
benefi t in stopping these medications preoperatively or 
delaying surgery in Crohn’s patients. However, infl iximab 
has been shown to negatively impact outcomes after opera-
tions for ulcerative colitis [ 38 ].   

    Crohn’s Disease 

  Key Concept :  In addition to the pathophysiology of the dis-
ease itself ,  the Crohn ’ s patient is likely to present with other 
risk factors for anastomotic leaks including preoperative 
malnutrition and immunosuppressive medication use . 

 Multiple studies have shown a high risk of intra- abdominal 
septic complications in patients with Crohn’s disease [ 39 , 
 40 ]. Other risk factors which are much more specifi c to 
Crohn’s disease include a hand-sewn anastomosis, end-to- 
end anastomoses, histologic positive margins, penetrating- 
type disease, and the need for sigmoid resection [ 20 ,  30 ,  34 , 
 41 ]. We recommend stapled side-to-side anastomoses 
when performing an ileocolostomy and to highly consider 
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 performing proximal diversion in cases where both small 
bowel and sigmoid resections are needed. Grossly histologic 
negative margins are almost impossible to achieve in a patient 
with Crohn’s disease without causing unnecessary bowel 
resection. A grossly negative margin, as indicated by the soft, 
thin mesentery at the point of resection, is adequate.  

    Radiation 

  Key Concept :  Radiation alone may not increase the risk of 
leak ,  and does not mandate the need for diversion ,  typically , 
 unless when combined with chemotherapy . 

 Neoadjuvant radiotherapy in the pelvis may result in 
increased risk of anastomotic leak; however, this belief has 
not been defi nitively established in the literature [ 42 ]. A 
study that looked at 1,338 patients with rectal cancer over a 
30-year period was unable to fi nd any signifi cant association 
between neoadjuvant radiotherapy and anastomotic leaks. 
Other factors such as location and size of tumor were found 
to be of more signifi cance. This has been confi rmed in other 
reports, including a fairly large randomized trial [ 43 ]. There 
is no need for routine diversion in patients who have received 
neoadjuvant radiotherapy alone. If chemotherapy is added to 
the radiation, a higher risk is likely, and a diverting stoma is 
recommended. As will be further discussed later, proximal 
diversion does not prevent a leak but reduces its impact.   

    Diverticulitis and Emergency Surgery 

  Key Concept :  Although emergent surgery is a well - known 
risk factor for complications ,  diverticulitis may be an inde-
pendent risk factor for anastomotic leak . 

 Diverticulitis and emergency operations have previously 
been identifi ed as risk factors for anastomotic leaks [ 44 – 47 ]. 
Emergency operations are at an increased risk of postopera-
tive complications in general, which include wound infec-
tions, intra-abdominal abscesses, anastomotic leak, wound 
dehiscence, and mortality [ 44 ]. In addition, other risk factors 
such as the disease process itself, location of the anastomosis 
to be performed, and condition of the patient play a role in the 
development of a leak. Diverticulitis commonly involves 
some of these same factors but may be an independent risk 
factor for leak, even in nonemergent conditions. This 
increased risk may be due to persistent infl ammation or unre-
solved abscesses at the time of the operation and decreased 
anastomotic strength due to an increase in wall thickness sec-
ondary to muscular hypertrophy and an inappropriate selec-
tion of staple height [ 23 ]. One preventable risk factor for leak 
is avoiding any retained sigmoid on the rectal stump. An 
anastomosis between the left colon and soft rectum is essen-
tial to cure diverticulitis and prevent an anastomotic leak. 

    Peritonitis 

 It is a commonly held belief that an anastomosis created in 
the setting of peritonitis will be at increased risk of anasto-
motic dehiscence [ 48 ,  49 ]. However, previous animal studies 
and other clinical studies have failed to show any increase in 
risk of leaks in the setting of peritonitis [ 49 ,  50 ]. There may 
be a difference between purulent versus fecal peritonitis 
(e.g., Hinchey III vs. IV) and the risk of leak, as previously 
reported by Biondo and colleagues [ 50 ]. In a follow-up 
study, they were able to perform a primary resection and 
anastomosis with a respectable 5.7 % leak rate without the 
use of proximal diversion in patients with purulent peritoni-
tis. They excluded those with fecal peritonitis, as well as 
ASA IV, and unstable or immunocompromised patients. Of 
the remaining 208 patients, 50 % of the patients had perito-
nitis, of which half of these had diffuse peritonitis. Peritonitis 
was not found to be an independently associated risk factor 
for anastomotic leaks [ 47 ]. At present it does not appear that 
purulent peritonitis alone is a risk factor for anastomotic leak 
[ 47 ,  50 – 52 ].  

    “Loaded Colon” 

 One of the reasons why emergency surgery is felt to be asso-
ciated with higher leaks is that these operations are per-
formed on the unprepped colon. The “loaded colon” has 
been reported to have up to a threefold increase in anasto-
motic leaks [ 53 ]. This is contradictory to the most recent 
studies on mechanical bowel preparation that have con-
cluded that it can be safely omitted. Methods such as intraop-
erative colonic lavage have been shown to have a positive 
effect on anastomotic integrity and collagen metabolism and 
can allow for a primary anastomosis to be performed without 
diversion in emergency operations for colonic obstruction 
[ 49 ,  54 ]. Until additional evidence to the contrary emerges, it 
is recommended that colonic lavage be performed when dis-
tal colon and rectal anastomoses are created in the “loaded 
colon.” In contrast, elective operations to remove the left 
colon or rectum can be safely performed with only enemas 
(without a complete bowel preparation) to empty the stool.  

    Hemodynamic Instability 

 Since the healing anastomosis is extremely dependent upon 
adequate perfusion, episodes of hypotension, and especially 
those requiring vasopressors, should be an absolute indica-
tion for preventive measures. In fact, shock was one of the 
only two risk factors for which proximal diversion would be 
needed, according to an AAST multicenter trial, in the cases 
of traumatic injuries to the colon [ 55 ]. 
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 In the majority of emergency or diverticular operations—
in the absence of either fecal peritonitis or shock—a primary 
resection and anastomosis can be performed safely. Lower 
rates of anastomotic leak, re-interventions, and other wound 
infections are seen with proximal diversion when other risk 
factors are present. As previously stated, intraoperative 
lavage is recommended for emergency resections involving 
the impacted left colon to allow primary anastomosis [ 20 ].  

    Location 

 The site of the anastomosis has been the most consistent and 
signifi cant risk factor for anastomotic leak [ 56 ]. The further 
distal an anastomosis is created, the higher the risk of leak. 
An ileocolic anastomosis has a leak rate of 2–3 % compared 
to a 10–17 % leak rate in coloanal anastomosis. Even in rec-
tal anastomoses, a signifi cant difference can be seen the 
closer the staple line gets to the anal verge [ 56 ]. The highest 
risk of anastomotic leak can be seen for anastomoses at and 
below 5–8 cm from the anal verge [ 23 ]. 

 There are several proposed reasons for the difference in 
leak rates between proximal and distal locations including:
    1.     Increasing amount of intraluminal bacteria from proxi-

mal to distal colon  [ 23 ]   
   2.     Absence of peritoneal cover in distal rectum  [ 23 ]   
   3.     Compromised vascularity to distal rectal stump espe-

cially posterior  [ 23 ]   
   4.     Increased intraluminal pressure of rectum during a closed 

anal sphincter and defecation        

    Obesity and Male Gender 

  Key Concept :  These two risk factors for leak are primarily 
seen in association with a low rectal anastomosis . 

 Obesity is known to be a risk factor for postoperative 
wound infections, prolonged open operations for rectal resec-
tion, and conversion from laparoscopic to open [ 57 ]. While 
obesity is variably associated with anastomotic leakage, there 
is considerable evidence that obesity affects the leak rate for 
low rectal anastomoses. In several studies, obesity has been 
shown to be the strongest risk factor for the development of a 
leak [ 21 ,  58 ,  59 ]. Additionally, the male gender is mainly 
found as a risk factor for problems with low rectal anastomo-
sis and usually is not found to be signifi cant for more proxi-
mal anastomoses [ 23 ,  60 – 62 ]. Both obesity and male gender, 
and more specifi cally the deep narrow male pelvis, can make 
low rectal operations signifi cantly more diffi cult. Men also 
may be at increased risk of poor anastomotic perfusion. It is 
known that men can have altered intestinal microcirculation 
in response to hormones and are at an increased risk of 
advanced atherosclerosis compared to women [ 63 ].  

    Operative Risk Factors 

  Key Concept :  There is no method of intestinal anastomosis 
that is leak free .  Although you have a somewhat limited abil-
ity to prevent anastomotic leaks ,  your performance at the 
time of the operation can have a major infl uence . 

    Blood Loss, Transfusions, and Operative Time 

  Key Concept :  One way you can reduce the risk of anasto-
motic failure during the operation is by limiting intraopera-
tive blood loss and the time it takes to perform the 
operation . 

 While both of these parameters have been confi rmed to 
decrease leak rate on multivariate analysis [ 64 ,  65 ], the actual 
signifi cance is not completely clear, as this has not been uni-
form across the literature [ 66 ,  67 ]. Furthermore, the actual 
amount of blood loss or duration of operation that matters is 
much less clear. Operative times found to be of signifi cance 
ranged from 120 to 270 min [ 17 ,  24 ,  66 ,  67 ], while meaningful 
operative blood loss has been defi ned as that which requires 
blood transfusion—a highly variable defi nition [ 17 ]. What 
seems clearer is that increased operative time leads to more 
exposure of the patient to tissue trauma and bacteria [ 25 ] and 
correlates with hypothermia in most patients. Primary hypo-
thermia correlates with increased infectious complications and 
hospital length of stay [ 68 ]. Even more, increased operative 
times and greater amounts of blood loss are surrogate markers 
for the degree of diffi culty of the surgery. You must be mindful 
of these objective indicators of a more diffi cult operation in 
order to accurately decide whether or not to perform proximal 
diversion. While occasionally viewed as a “failure,” it is never 
wrong to err on the side of diversion.  

    Intraoperative Complications 

  Key Concept :  Adverse events during the operation ,  even if 
not directly involving the anastomosis ,  can increase the risk 
of anastomotic leak . 

 Trencheva et al. defi ned an intraoperative complication as 
injury to the bowel, other organs, or blood vessels. In addi-
tion, stapling device malfunction, hypotension, oxygen satu-
ration less than 90 % for more than 5 min, pH less than 7.3, 
and even blood loss requiring intraoperative blood transfu-
sion were also classifi ed as an intraoperative complication. 
In their series, any patient with an intraoperative complica-
tion was four times as likely to have an anastomotic leak 
[ 17 ]. On one hand, this may again be a surrogate for a more 
diffi cult operation. More appropriately, this highlights the 
degree of interconnectivity among all aspects of an operation 
and the impact one problem can have on another.  
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    Total Mesorectal Excision (TME) 

  Key Concept :  Although oncologically sound ,  TME results in 
a lower anastomosis and the potential for loss of blood sup-
ply that may increase the leak rate . 

 During the widespread adoption of total mesorectal exci-
sion, there was a substantial rise in leak rates from the previ-
ously reported 9 to ~23 % [ 69 ]. Over the next 4 years 
following this initial study, the leak rate eventually did return 
to the level seen before TME [ 69 ]. A study looking at laparo-
scopic resections showed that the addition of TME more 
than doubled the leak rate for upper rectal cancer [ 67 ]. TME 
for high rectal cancer may result in insuffi cient blood supply 
to the posterior portion of the proximal rectum, which is fur-
ther evidenced by the fact that tumor-specifi c mesorectal 
excisions have lower rates of anastomotic leaks [ 15 ,  70 ].  

    Tension and Splenic Flexure Mobilization 

  Key Concept :  Avoiding tension has been classically viewed 
as one of the fundamental principles of a healing anastomo-
sis and remains a signifi cant preventative measure in reduc-
ing anastomotic leak . 

 The colon seems to be especially effected by applied ten-
sion, even more so than the small intestine. Blood fl ow did 
not return to preoperative levels until the seventh postopera-
tive day following experimentally applied tension in animal 
studies [ 71 ]. Mobilization of the splenic fl exure has com-
monly been used to decrease tension in the rectal anastomo-
sis. Karanja et al. found a 9 % leak rate with splenic fl exure 
mobilization compared to 22 % without mobilization [ 72 ]. 
Additional evidence supporting its actual signifi cance is lim-
ited. The anastomosis is subjected to other sources of tension 
during peristalsis and defecation that result in radial tension 
for which splenic fl exure mobilization would seem to pro-
vide less benefi t. The major importance in splenic fl exure 
mobilization may ultimately be improved blood supply of 
the descending colon (rather than the sigmoid) when used for 
the colorectal anastomosis.  

    Drains 

  Key Concept :  Drains may be useful in low extraperitoneal 
anastomosis ,  but are not typically indicated when the anas-
tomosis is intraperitoneal . 

 The use of drains has been extensively debated over the 
last decade, largely because they offer both real and theoreti-
cal benefi ts and risks, yet are only one of many factors that 
play a role in a proper anastomosis. Furthermore, they are 
widely variable in their use, type, and rationale for  placement. 
There is extensive evidence that draining an intraperitoneal 

anastomosis is of no benefi t [ 69 ]. In the case of gross con-
tamination or abscess at the time of resection, the intraperi-
toneal anastomosis should be created in a less hostile location 
and after extensive contamination control. Draining the pel-
vic anastomosis may be of some benefi t. The pelvis does 
seem to be unique as compared to the abdominal cavity in 
that fl uid is much more likely to accumulate in the most 
dependent area of the pelvis around the anastomosis and the 
non-peritonealized pelvic fl oor fails to absorb fl uid effi -
ciently [ 47 ,  73 ]. However, it is unclear how effectively our 
drains remove this fl uid or what impact this has on the heal-
ing anastomosis [ 17 ,  47 ,  74 ]. The other proposed benefi t of 
draining the pelvic anastomosis is detection of an anasto-
motic leak. On one hand, studies have shown that drains 
have very poor detection rates and that other clinical signs 
are more likely to appear before any change in drain effl uent 
[ 61 ]. Others have shown some benefi t in leak detection 
where drains detected a leak in 80 % of patients and in 40 % 
of cases this preceded any other clinical signs [ 75 ]. In the 
most recent meta-analysis, there was not enough suffi cient 
evidence to indicate that drains are able to prevent anasto-
motic leaks or other anastomotic complications; however, 
the authors acknowledged the need for more randomized 
control trials specifi cally looking at lower rectal anastomosis 
[ 66 ]. It is our practice to use drains selectively in cases where 
build up of fl uid in the pelvis begins during the case despite 
good hemostasis or after a very bloody operation where 
every vessel could not have been controlled. In general, we 
remove the drains once the effl uent is less than 15 cc/day or 
if clear.  

    Laparoscopy 

  Key Concept :  Laparoscopic approaches with experienced 
surgeons may result in a decrease in leak rates . 

 A study using the Nationwide Inpatient Sample popula-
tion database found a decrease in the rate of anastomotic 
leak along with a corresponding decrease in wound infec-
tion following laparoscopic surgery, despite an increased 
leak rate with conversion to open surgery [ 76 ]. The recently 
published Danish nationwide cohort study demonstrated an 
increase risk of leak with minimally invasive approaches; 
however, this study was performed during the period when 
the laparoscopic method was fi rst being used [ 77 ]. While no 
defi nite conclusion can be drawn, this latter study does 
highlight the potential impact that inexperience can play in 
leak rates. Interestingly anastomotic leaks have been diag-
nosed earlier following laparoscopic surgery, and as a result 
of the primary operation being laparoscopic, laparoscopic 
management of the leak was possible [ 67 ]. A possible cause 
of low rectal anastomotic leaks in totally laparoscopic cases 
may be the use of multiple fi rings of the endoscopic stapler 
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to  transect the rectum. Crossing staple lines and poor perfu-
sion always put an anastomosis at risk, regardless of the sur-
gical approach.  

    Omental Wrapping 

  Key Concept :  Wrapping the anastomosis with a well - 
vascularized   pedicle of omentum has been associated with 
decreased leaks in small studies . 

 Animal studies have proven the unique ability of the 
omentum to adhere to and effectively bridge the anastomosis 
[ 78 ,  79 ] and allow for absorption of fl uid [ 80 ]. Some have 
cautioned its use secondary to the likely negative impact in 
cases where the omental pedicle is devascularized [ 80 ]. The 
most recent meta-analysis found a signifi cant reduction in 
clinical anastomotic leak only. Issues involving blinding and 
a small number of patients within each study limited the 
strength of the conclusion. Omentoplasty should be left up to 
the surgeon’s personal experience.  

    Simultaneous Liver Resection 

  Key Concept :  Staged resections may decrease the overall 
morbidity and leak rate for extensive disease ,  while simulta-
neous resection is generally safe in carefully select patients . 

 Synchronous liver metastases are present in 23–51 % of 
newly diagnosed patients [ 81 ], and liver resection remains 
the best option for those patients with resectable disease 
[ 82 – 84 ]. Staged procedures have been the traditional 
approach [ 83 ]. Most studies evaluating safety and effi cacy 
are retrospective and therefore suffer from selection bias 
resulting in more extensive liver resections in the group of 
patients with a staged approach to extensive liver resec-
tions [ 83 ]. These studies do show that limited liver resec-
tions can be performed at the same time as the colon 
resections with equivalent morbidity and mortality [ 82 –
 84 ]. With more extensive liver resections and in those 
70 years or older, the morbidity and mortality signifi cantly 
increase, favoring a staged approach [ 82 ]. Age and exten-
sive liver resections seem to be the main factors to con-
sider when deciding upon a staged versus simultaneous 
resection. Leak is just one of the many causes of postop-
erative morbidity and mortality. The only study focused on 
anastomotic leak after simultaneous liver resection showed 
an operative time greater than 8 h was the most signifi cant 
risk factor for anastomotic leak regardless of the extent of 
the liver resection. The majority of leaks occurred with 
rectal resections (36 % leak rate). Patients with colonic 
resections were observed to have a 13 % leak rate, but this 
was still higher than those patients who only underwent a 
colonic resection [ 82 ].   

    Proximal Diversion 

  Key Concept :  Understand your goal with diversion ,  where it 
is a crucial part to minimizing morbidity and where it can be 
safely avoided .  When you feel you need to proximally divert 
a patient ,  it is generally a good idea . 

 The effectiveness of proximal diversion, whether a 
loop colostomy or loop ileostomy, is highly debated. Most 
studies have focused on whether proximal diversion can 
prevent anastomotic leak. Some have suggested that prox-
imal diversion does not prevent, but only minimizes the 
clinical impact of leaks [ 85 ]. In a systematic review by 
Montedori, proximal diversion was found to be useful in 
preventing both anastomotic leak and the need for urgent 
reoperations [ 86 ]. Proximal diversion also minimizes the 
clinical impact of leaks by decreasing the leak rate and the 
need for laparotomy. Unfortunately, there is also added 
morbidity with proximal diversion. Problems ranging 
from dehydration and electrolyte abnormalities to 
mechanical problems can be as high as 30 % [ 86 ], result-
ing in an 18 % readmission rate [ 87 ]. In addition, there is 
a 15–20 % complication rate with ostomy closure [ 88 , 
 89 ]. Because of its associated morbidity, proximal diver-
sion should not be routinely performed. The decision for 
proximal diversion must be carefully weighed against the 
negative impact of leak and the morbidity of an ostomy. 
This decision-making process can be simplifi ed by focus-
ing on three key questions.
    1.     What is the risk of leak based upon the location of the 

anastomosis ? 
 Extraperitoneal anastomoses and those within 

5–8 cm from the anal verge are at the highest risk of a 
leak and should generally be diverted [ 23 ]. Leaks at this 
level can negatively impact future bowel function and 
increase the risk of a permanent stoma [ 90 ]. The deci-
sion to divert more proximal anastomoses should be 
based upon the presence of other additional risk 
factors.   

   2.     Can the patient tolerate a leak ? 
 Older patients and those with multiple medical comor-

bidities should be considered for proximal diversion. 
These patients typically have very little physiologic 
reserve to tolerate a leak.   

   3.     What are the patient wishes ? 
 It is important to include the patient in your 

decision- making. Some patients are adverse to any 
stoma, temporary or not. Others may be more 
 concerned with the complications from a leak than 
with having an ostomy. A fully informed patient will 
be able to better voice their own concerns and be much 
more satisfied with the eventual outcome. Knowing 
what the patient wants can simplify intraoperative 
decision-making.    
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      Mechanical Bowel Preparation (MBP) 

  Key Concept :  MBP does not signifi cantly impact anasto-
motic leak rates in colon resection ,  but may decrease compli-
cations with rectal resections ,  and likely should be continued 
when possible for elective rectal cases . 

 Multiple studies have concluded that mechanical bowel prep-
aration (MBP) in elective colon resections does not signifi cantly 
impact anastomotic leaks [ 91 ]. The evidence is overwhelmingly 
in favor of abandoning the use of MBP in colon resections. There 
is less evidence for the effectiveness of MBP in rectal resections. 
Some studies have shown that MBP can be safely omitted in 
rectal resections [ 92 ,  93 ], but most studies have excluded patients 
with a rectal anastomosis [ 91 ]. A multicenter randomized con-
trolled trial showed a higher risk of infectious complications 
without MBP [ 94 ]. They also showed a nonsignifi cant increase 
in clinical anastomotic leaks and pelvic sepsis [ 94 ]. For now, it 
would be wise to continue mechanical bowel preparation, when 
possible, for planned rectal resections. 

 The results of these studies also do not address some of 
the other potential benefi ts of mechanical bowel preparation. 
A well-prepped bowel allows for:
•    Better visualization when intraoperative colonoscopy is 

needed  
•   Easier creation, visualization, and leak testing of an anas-

tomosis when using an EEA stapler  
•   Easier bowel manipulation during laparoscopic surgery     

    Prevention 

 Dr. Abbas has questioned whether surgeons should continue 
to accept the risk of anastomotic leaks [ 95 ]. Surgeons have 
been faced with similar questions in the past. Early surgery 
for appendicitis was fraught with major diffi culties due to 
poor diagnostic methods and no available methods of anti-
sepsis. This was a time period when abdominal surgery was 
performed only as a last resort. In 1881, W.A. Byrd stated “I 
fail to fi nd any recorded cases in which this procedure (lapa-
rotomy) has been attempted with success… medicine is use-
less in these cases except for the production of euthanasia, 
and surgery cannot even accomplish this.” Six years after 
this statement, a successful appendectomy was performed by 
Thomas Morton [ 96 ]. It is important that we not become 
complacent but continually strive to break new barriers. 

    Intraoperative Anastomotic Assessment 

  Key Concept :  Several methods are available for investigat-
ing the integrity of the anastomosis .  Whatever method you 
choose ,  it should be ,  in general ,  a routine part of your prac-
tice for all left - sided anastomosis .  

    Laser Fluorescence Angiography 

 Following injection of fl uorescent dye, a mounted camera 
with an infrared fi lter is used to view the resected ends or 
newly created anastomosis. Special software can be used to 
compare two different areas of perfusion. A study showed 
that using the IC-View system® (Pulsion Medical System, 
Munich, Germany) changed the site of resection in 16 % of 
patients [ 97 ]. Other available forms of fl uorescence angiog-
raphy include the Spy Elite® (Lifecell, Bridgewater, NJ) for 
open surgeries and the Firefl y TM  used in the DaVinci® Si TM  
Surgical System Robot (Intuitive Surgical, Sunnyvale, VA).  

    Intraoperative Air Leak Test 

 Studies assessing the effectiveness of air leak testing have 
shown mixed results [ 98 – 100 ], though typically demonstrate 
usefulness and no downside. In a large retrospective cohort 
[ 101 ], untested anastomoses had twice the rate of clinical 
leak than those that were tested. Patients who underwent 
suture repair after a positive air leak test had a clinical leak 
rate of 12.2 % compared to 3.8 % for patients with a negative 
air leak test. Patients who underwent anastomotic revision or 
proximal diversions after a positive air leak test had a 0 % 
clinical leak rate [ 101 ]. This study provides signifi cant evi-
dence for the use of intraoperative leak testing. A diverting 
ostomy should always be a consideration with positive air 
leaks.  

    Intraoperative Endoscopic Assessment 

 Li et al. [ 102 ] looked at the selective versus routine use of 
endoscopic examination in bowel resections. Endoscopic 
examination with air leak testing was performed on the pre- 
resected bowel, the rectal stump, and the post-anastomotic 
bowel. This study showed a nonsignifi cant increase in leaks 
(5.1 % vs. 0.9 %) with selective versus routine endoscopic 
examination. The endoscope compared to the proctoscope 
provides better visualization of the anastomosis and likely a 
better assessment of its integrity.  

    Intraoperative Dye Test 

 Using a 22 French Foley, a mixture of sterile water and blue 
dye is injected intraluminally, while the bowel proximal to 
the anastomosis is clamped. It takes a volume of 180–
240 mL to adequately distend the anastomosis. A study 
using this method found that the dye test allowed for the 
easier detection and localization of leaks compared to air 
leak testing [ 103 ].  
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    Intraluminal Devices 

  Key Concept :  These devices are either early in their experi-
ence or have not demonstrated a marked benefi t to reducing 
leaks . 

    Transanal Decompression Devices 
 These devices are believed to decrease intraluminal pressure 
by keeping the anal sphincter open. Rectal tubes, usually a 
Foley catheter, are placed 15 cm above the anastomosis. 
They provide for both decompression and antibiotic irriga-
tion [ 104 ]. There are no comparative studies evaluating the 
use of rectal tubes. Transanal stents are 4 cm in length and 
left in place for 5–7 days following insertion [ 105 ]. A pro-
spective randomized study in 2006 was prematurely stopped 
due to an increase in leaks in the stent group [ 106 ].  

    Intraluminal Barriers 
 Intraluminal barriers prevent the fecal stream from contact-
ing the healing anastomosis. Animal studies have shown that 
fecal contact negatively impacts the healing [ 52 ]. In animal 
studies, the Coloshield and the Valtrec-Secured Intracolonic 
Bypass (VIB) have both been very effective in preventing 
leaks. Leaks were prevented even when an incomplete anas-
tomosis was intentionally created [ 105 ]. Both devices are 
secured proximal to the anastomosis and are spontaneously 
expelled. Multiple small studies have shown a 0–8.7 % anas-
tomotic leak rate with the use of the Coloshield. These 
authors claim the Coloshield is a viable alternative to fecal 
diversion [ 105 ,  107 ]. The VIB device was shown to have an 
equal rate of leaks in a head to head comparison with a loop 
ileostomy [ 108 ]. The C-seal® (Polyganics Groningen, the 
Netherlands) is the newest device and can be attached to the 
bowel proximal to the anastomosis with an EEA stapler. 
Clinical trials evaluating the C-seal are currently underway.  

    Compression Anastomosis 
 A sutureless anastomosis without the associated foreign 
body has its theorized advantage. It is not a new concept, as 
the idea dates as far back as 1826—long before Murphy’s 
button [ 109 ]. In the largest study to date, there was a 3.2 % 
anastomotic leak rate among 1,180 elective open and laparo-
scopic colorectal anastomoses [ 109 ]. The authors concluded 
that the ColonRing device (novoGI Inc, Netanya, Israel) is 
feasible and safe and could be considered as an alternative to 
stapled end-end colorectal anastomosis. Further prospective 
studies directly comparing the two techniques are needed.   

    Extraluminal Devices 

 Methods used to bolster the staple line with bioabsorbable 
Seamguard® (W.L. Gore & Associates, Flagstaff, AZ) or 

meshed AlloDerm® (Lifecell, Bridgewater, NJ) have not 
improved the anastomotic strength [ 110 ,  111 ]. Clinical data 
evaluating the use of such tissue-bolstering devices for the 
colorectal anastomosis is limited. Staple line reinforcement 
has not had the same success in the colorectal anastomosis as 
is seen in the gastric bypass or sleeve, where there primary 
purpose is reduction in bleeding [ 112 ].   

    Managing the Failed Anastomosis 

  Key Concept :  Any successful management strategy for anas-
tomotic leak that results in reduced morbidity and mortality 
and improves the quality of life emphasizes early diagnosis 
and infectious source control through the use of methods that 
do not increase the risk of permanent stoma or negatively 
impact future bowel function . 

    Anastomotic Leaks 

 Anastomotic leaks account for a quarter of all deaths follow-
ing colorectal surgery [ 45 ]. These mortality rates have 
changed very little over the last three decades despite the 
continuing improvements in critical care management. The 
mortality and morbidity from anastomotic leaks are greatly 
infl uenced by the duration of time before a diagnosis is made 
and the source of infection controlled [ 45 ]. Unfortunately 
many patients will be discharged home before a diagnosis is 
made, and others will be treated with more conservative 
therapies, both of which delay defi nitive therapy and extend 
the duration of infection and sepsis. Aside from morbidity 
and mortality, patients with anastomotic leaks can have a sig-
nifi cant decrease in their quality of life, which is mainly due 
to the high rates of a permanent stoma (up to 72 % in some 
studies), especially when end ostomies are performed instead 
of proximal diversion [ 113 ]. 

    Clinical Manifestations 
  Key Concept :  Symptoms range widely from nonspecifi c car-
diopulmonary and GI complaints to fever and septic shock . 
 Watching for patients who begin to deviate from the standard 
postoperative course will aid in early diagnosis . 

 The timeframe in which patients present with anastomotic 
leaks follows a bimodal distribution, with symptomatic leaks 
occurring between 7 and 12 days and asymptomatic leaks 
diagnosed months later, usually during the evaluation for 
ostomy closure [ 45 ,  70 ]. The typical symptoms of an anasto-
motic leak include pulmonary, cardiac, and gastrointestinal 
symptoms that unfortunately are not too different from post-
operative symptoms in patients without leaks. Indeed since 
these symptoms are not specifi c for an anastomotic leak, 
patients sometimes are treated by the surgeon for days to 
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weeks before the anastomotic leak is fi nally diagnosed [ 114 ]. 
While cardiac, pulmonary, or gastrointestinal symptoms 
(individually) may be fairly nonspecifi c, there is evidence 
that the likelihood of an anastomotic leak signifi cantly 
increases as a patient develops additional symptoms [ 115 ]. 
The return of bowel function has always been an important 
component in the postoperative management of the colorec-
tal patient. Lack of bowel function beyond 6th postoperative 
day is highly predictive of an anastomotic leak, but the pres-
ence of bowel function alone is a poor negative predictor 
[ 115 ]. Fever and leukocytosis are fairly insensitive during 
the initial postoperative stay and are unlikely to reach predic-
tive values while the patient is hospitalized [ 115 ]. Operatively 
placed drains can provide clues to the occurrence of a leak, 
but surgeons must not be completely dependent on them, as 
even patients with benign appearing drainage can have anas-
tomotic leaks. Peritonitis is an obvious clinical sign but may 
not be present in diverted patients or those with an extraperi-
toneal anastomosis. Purulent anal discharge is fairly specifi c, 
but can easily go unnoticed by the surgeon or patient. 
Sometimes patients may not display any one sign or symp-
tom, but simply fail to follow the standard postoperative 
course or meet discharge requirements. These patients which 
are “failing to progress” need to be promptly evaluated for an 
anastomotic leak.  

    Making a Timely Diagnosis 
  Key Concept :  While several different tests and scoring sys-
tems are available to aid in the early diagnosis of leak ,  the 
most important factor is the surgeon ’ s clinical awareness 
and acumen . 

 The importance of a timely diagnosis was shown in the 
study by Alves and colleagues [ 45 ] where the mortality 
rate increased from 0 to 18 % if the diagnosis was made 
after the fi fth postoperative day. Leaks can be diffi cult to 
diagnose in the early postoperative period because signs 
and symptoms take time to progress. The use of water-
soluble contrast enema or computed tomography is not 
sensitive enough to be used to screen for leaks. At the 
present time, there is ongoing research into other methods 
to accurately predict which patients have an anastomotic 
leak with the hope that this will prompt an earlier diagno-
sis. C-reactive protein (CRP) appears to be a very promis-
ing marker for anastomotic leaks. Almeida et al. [ 116 ] 
showed that serum CRP levels were elevated in all patients 
immediately postoperatively on and after the third day in 
all patients who had leaks. A total of four studies have all 
shown persistently elevated CRP levels after postopera-
tive days 2–4 in colorectal patients diagnosed with anas-
tomotic leaks [ 116 ,  117 ]. A CRP level of 190 mg/L or 
more on postoperative day 3 that fails to decrease in the 
following days is a very accurate predictor of anastomotic 
leak in colorectal patients [ 118 ]. High levels of sensitivity 

(>95 %) and diagnostic accuracy (88.5 %) were seen in 
esophageal leaks when using the scoring system, as seen 
below, based on the postoperative levels of CRP, WBC, 
and albumin [ 119 ].

  

NUnScore CRP

WCC albumin

= + +11.3894 0.005

0.186 0.174

×( )
×( ) ×( )−    

  Another scoring system that used 15 different clinical 
and laboratory parameters decreased the delay in diagnos-
ing anastomotic leaks among colorectal patients [ 120 ]. 
While these studies are promising, the clinical use of these 
markers and scoring systems has not been widely estab-
lished. Currently, the surgeon must rely on a heightened 
sense of awareness to signs and symptoms that, when pres-
ent, should prompt further workup. Computed tomography 
with rectal contrast is proven to be better in identifying 
anastomotic leaks than water-soluble contrast enema and 
also allows for accurate identifi cation of any abscess that 
may be amenable to percutaneous drainage [ 74 ]. Some sur-
geons advocate that contrast should be injected down the 
distal limb of the ostomy as opposed to through the rectum 
to prevent further disunion of the anastomosis [ 121 ]. Some 
patients will present with peritonitis and/or and septic 
shock and require an urgent laparotomy before any diag-
nostic studies can be performed. All efforts should be made 
to try and evaluate the anastomosis preoperatively, since 
intraoperative evaluation can be diffi cult especially when 
the leak creates an infl ammatory mass that surrounds the 
anastomosis. In cases with no preoperative evaluation, the 
anastomosis must be grossly inspected during laparotomy 
and with the endoscope. If there is no evidence of any 
dehiscence during this inspection, the anastomosis should 
then be tested for a leak by insuffl ating air through an endo-
scope within the anal canal or by injecting Betadine into the 
rectum via the endoscope. Not all cases of postoperative 
sepsis are due to a leaky anastomosis, and it is important to 
correctly identify and control the source of infection to pre-
vent recurrent sepsis. While it is also helpful to identify 
these cases preoperatively to avoid negative exploratory 
laparotomy, when there is a strong suspicion, the operating 
room is almost always the right call (even if no leak is 
found).    

    Determining the Appropriate Intervention 

  Key Concept :  There are no guidelines ,  based upon high lev-
els of scientifi c evidence ,  currently available for the surgeon 
to follow .  However ,  adhering to important principles when 
faced with this situation will often minimize additional 
 morbidity and mortality . 
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 Anastomotic leaks vary in presentation, as do patients that 
suffer from them. Due to this variety seen in patients and the 
disease, multiple different types of interventions are possi-
ble. This poses a signifi cant challenge to the surgeon when 
managing a problem unusual to the practice. The manage-
ment of leaks has received very little attention in the litera-
ture with most studies being retrospective, underpowered, 
and suffering from bias. The following guidelines and algo-
rithm, we have provided, are created from an extensive 
review of the literature combined with the authors’ own clin-
ical experience. Beyond the literature on colorectal leaks, we 
reviewed studies on the management of postoperative sepsis, 
damage control laparotomy, infl uence of different manage-
ment techniques on defi nitive stoma rates, and other less 
invasive methods during the acute and chronic period. In 
reviewing these studies, in conjunction with our own clinical 
experience, we were able to delineate some key fundamental 
principles that are necessary in the effective management of 
anastomotic leaks which are further illustrated in our man-
agement algorithm (Fig.  18.4 ).

      Identifi cation and Location 

  Key Concept :  With any peri - anastomotic abscess ,  you should 
rule out a concurrent anastomotic fi stula .  One of the most 
important fi rst steps is to determine whether a leak is intra-
peritoneal or completely extraperitoneal . 

 The fi rst step for any surgeon is to confi rm that there is 
indeed a leak and determine its location. An abscess adjacent 
to anastomosis is not an anastomotic leak until it is proven to 
be so by CT, contrast enema, or in the operating room. 
Patients with abscesses, but without evidence of a leak, most 
likely can be treated with percutaneous drainage or antibiot-
ics alone. Conversely, if these patients do not respond to 
drainage and antibiotics or recur after drain removal, they 
should be treated as if they have a leak since both CT and 
contrast enema can be falsely negative. Patients with anasto-
motic leaks located within the peritoneal cavity more often 
have diffuse contamination, peritonitis, and present with 
sepsis than those patients whose leaks are extraperitoneal. 
This is the likely explanation for an increase in mortality 

  Fig. 18.4    Algorithm to treat a symptomatic leak       
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associated with right-sided colon resections [ 122 ]. Patients 
with extraperitoneal leaks usually are already diverted, rarely 
benefi t from a laparotomy, and can be treated with less inva-
sive therapies. If a patient does require a laparotomy because 
of signifi cant intraperitoneal contamination, it is recom-
mended that the anastomosis be revised or resected only in 
the case of severe necrosis and ongoing sepsis. Attempts to 
repair or revise a nearly intact anastomosis may be extremely 
diffi cult and may cause the patient to have a permanent 
ostomy [ 115 ].  

    Symptomatic Versus Asymptomatic 

  Key Concept : T he presence and degree of symptoms deter-
mine your management . 

 Asymptomatic leaks are usually identifi ed during an eval-
uation (endoscopy or contrast enema) for ostomy reversal 
[ 123 ]. These patients are not acutely at risk of further com-
plications and therefore do not require any immediate inter-
vention. The only therapy is observation. Many asymptomatic 
leaks over time will heal on their own. Persistent leaks may 
ultimately require some type of intervention. In a low 
colorectal anastomosis with ongoing local contamination, 
the resulting scar may impact pelvic fl oor and sphincter 
function, which unfortunately results in poor quality of life 
even though the leak heals [ 124 ]. Surgical judgment is thus 
important to avoid this scenario. Symptomatic patients will 
always require some form of intervention ranging from per-
cutaneous drainage to exploratory laparotomy depending on 
other associated factors. 

    Postoperative Sepsis 
  Key Concept :  Evidence of sepsis or septic shock will require 
the use of more aggressive therapy ,  as the goal is early infec-
tion control and prevention of recurrent sepsis . 

 Secondary peritonitis occurs in 12–16 % of patients 
undergoing elective abdominal operations and carries a high 
mortality rate (20–60 %) [ 125 ]. In a patient with postopera-
tive sepsis, the three key components to infection control 
consist of draining the infected material, eradicating the 
source of infection, and preventing recurrent sepsis [ 126 ]. 
Early control of the infection improves mortality by mini-
mizing the duration of sepsis and eliminating septic shock 
and multiple organ failure [ 127 ]. Diffuse peritonitis requires 
laparotomy and washout [ 115 ,  121 ,  126 ]. Laparoscopy, 
washout, and drain placement may be an option in selected 
patients treated initially with a laparoscopic resection. The 
most debatable issue involves whether a repeat laparotomy 
should be predetermined at the time of sepsis control or 
based upon signs of an ongoing infection (also referred to as 
laparotomy on demand) [ 128 ]. Currently, the best available 
evidence favors the use of the laparotomy on demand, where 

your goal as a surgeon is to identify and control the source of 
infection in a single operation [ 125 ]. The use of planned 
repeat laparotomies even though the infectious source has 
been controlled provides no additional benefi t and is associ-
ated with increased nontherapeutic laparotomies (66 %) and 
longer ICU stays [ 125 ]. In patients with severe physiological 
derangements and hemodynamic instability, an abbreviated 
laparotomy is appropriate for initial control of peritonitis. 
This will allow for further correction of abnormal physio-
logic parameters in the intensive care setting while saving 
the defi nitive operation once these have been corrected 
[ 129 ]. The surgeon should also be mindful that in certain 
patients, even after a seemingly successful operation, the 
infectious source will persist. There are no reliable clinical 
indicators for the need for repeat laparotomy other than evi-
dence that the source of infection has not been controlled 
based on persistent peritonitis or continued sepsis [ 128 ]. 
This decision should be made within 48 h of the initial opera-
tion for secondary peritonitis as patients have been shown to 
have a survival benefi t (28 % vs. 77 % mortality rate) over 
those patients where the surgeon waited more than 48 h 
[ 126 ]. Efforts to identify a “hidden source” include intraop-
erative upper and lower endoscopy to insuffl ate air with the 
bowel submerged in saline (inner tube test), exploration of 
the lesser sac, inspection of every inch of the intestine, and 
visualization of the luminal aspect of the anastomosis.  

    Presence of Diverting Ostomy 
  Key Concept :  Patients with a previously created diverting 
ostomy are more likely to be asymptomatic ,  have an extra-
peritoneal anastomosis ,  and less likely to need a laparotomy . 
 Do not be fooled by the  “ contained leak ”  in those patients 
without a diverting ostomy ,  as many of these will eventually 
need formal laparotomy / laparoscopy . 

 Patients with symptomatic anastomotic leaks who have a 
diverting ostomy are less likely to present clinically with 
peritonitis and sepsis (10 % vs. 28 %) or require a laparot-
omy (8.6 % vs. 25.4 %) [ 90 ]. Those who do require a lapa-
rotomy, due to a diffuse leak or severe sepsis, will usually 
only need a thorough washout and placement of drains adja-
cent to the anastomosis [ 121 ,  130 ]. 

 Symptomatic intraperitoneal leaks in patients that are not 
diverted nearly always require a laparotomy [ 121 ,  131 ]. In 
the subgroup of patients who are not diverted and have con-
tained intraperitoneal leaks, it may be tempting to try percu-
taneous drainage and antibiotics alone, but evidence shows 
that this usually fails and will eventually require a laparot-
omy [ 131 ]. 

 Extraperitoneal leaks are less likely to present with peri-
tonitis or intra-abdominal sepsis than intraperitoneal anasto-
mosis [ 121 ]. Instead extraperitoneal leaks may present as 
urinary symptoms, rectal drainage, and rectovaginal fi stulas 
in addition to localized pain and tenderness [ 75 ,  121 ,  124 ]. 
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Proximal diversion has improved mortality (15 % vs. 37 %) 
compared to anastomotic takedown and end colostomy 
(Hartmann’s) [ 132 ]. Patients with proximal diversion are 
more likely to have their stomas reversed (100 % vs. 57 %) 
and with decreased morbidity (17.6 % vs. 71 %   ) compared 
to Hartmann’s [ 132 ]. Proximal diversion can improve anas-
tomotic healing and allow for the use of other interventions 
needed to repair the anastomosis [ 133 ,  134 ]. Local drainage 
alone without diversion risks prolonged pelvic sepsis 
 causing fi brosis of the neorectum resulting in very poor 
function [ 135 ].  

    Diversion, Resection, and Revision 
  Key Concept :  Unstable patients or those with low rectal 
anastomoses have better early and future outcomes if the 
anastomosis is left alone and only diversion and drainage is 
performed . 

 During the laparotomy, high-volume lavage with warm 
fl uid and drainage of the infected material is the basis for suc-
cessful infectious source control. In addition the surgeon can 
perform proximal diversion, anastomotic revision with or 
without proximal diversion, or resection of the anastomosis 
with Hartmann’s stump and end ostomy. Several factors are 
against both you and the patient at this stage. Reoperations 
for anastomotic leaks take place in a hostile abdomen in the 
setting of a severe infl ammatory response to the infection and 
usually encumbered by the dense adhesions of the postopera-
tive period. Patients with septic shock are also not likely to 
tolerate the long operation needed for any formal revision. 
Additionally, the infl ammatory mass around the anastomotic 
leak prevents any safe surgical dissection [ 91 ]. Many outside 
factors also infl uence your options (i.e., age, shock, immune 
status). Treatment of anastomotic leak accompanied by septic 
shock may benefi t from a diverting colostomy or ileostomy, 
such as in the case of trauma or diverticulitis, as these ade-
quately control the source of contamination and infection 
[ 115 ,  132 ,  136 ]. Diversion is particularly benefi cial in patients 
with septic shock who might not tolerate a longer procedure 
or those cases where the peri- anastomotic infl ammatory pro-
cess does not permit a safe dissection of the anastomosis. 

 Resection of the low-lying rectal anastomosis and end 
colostomy can negatively impact a patient’s ability to 
undergo future ostomy closure [ 132 ]. The literature confi rms 
that an end colostomy with a Hartmann pouch causes 
increased morbidity and increases the permanent stoma rate 
without actually providing any signifi cant benefi t over a 
diverting ostomy [ 132 ]. Anastomotic revision under severe 
infl ammatory conditions may adversely affect the blood sup-
ply at the anastomosis that could result in continued sepsis 
from the ensuing bowel necrosis. For this reason many advo-
cate the use of diversion alone [ 113 ,  131 ]. 

 In situations where there is necrosis or a greater than 
50 % dehiscence of the anastomosis, a diverting ostomy 

may be inadequate in controlling the source of infection. 
Resection and reanastomosis with proximal diversion are 
recommended, if technically feasible, in a stable patient. 
However, if the blood supply still appears to be insuffi cient 
following resection or in any circumstance where a reanas-
tomosis would be inappropriate, an end ostomy should be 
created. The exception to this is the circumstance where an 
extremely low rectal anastomosis has been constructed with 
proximal diversion. The addition of rectal lavage has been 
shown to be effective even in cases with >50 % dehiscence 
[ 74 ]. It is benefi cial in the long term to preserve the anasto-
mosis, but ongoing pelvic contamination or chronic infec-
tion can likewise have devastating consequences for future 
bowel function and quality of life [ 137 ]. In circumstances 
where that is likely, another approach may be considered. 
The Turnbull- Cutait pull-through of the left colon can elimi-
nate the risk of poor blood supply or tension causing another 
anastomotic leak (Fig.  18.5a–d ). This technique often 
requires extensive mobilization of the left and transverse 
colon to allow the bowel to be pulled though the short rectal 
stump. The mucosa is stripped to the dentate line, and the 
bowel is pulled through the anus to leave 7–10 cm hanging 
from the anus. A 34-French mushroom catheter is placed in 
the left colon to hang out of the anus and the bowel tied to 
the catheter to prevent slippage. The catheter is placed to 
closed drainage, and the externalized bowel is wrapped with 
Betadine soaked Kerlix and kept moist with fresh 
Betadine for 7 days. The patient returns to the OR on day 7 
to amputate the external segment and suture the coloanal 
anastomosis.

         Suture Repair 

  Key Concept :  Do not give in to the allure of performing a 
simple suture repair . 

 Since many anastomotic dehiscences are small, it seems 
logical that they would be amenable to simple suture repair. 
Unfortunately sutures can decrease the blood supply to 
nearby tissues in an area of dehiscence that may already 
have a questionable blood supply, thus potentially making 
matters worse. Some surgeons are advocates of suture 
repair in minor defects (1 cm or less); however, there is lim-
ited evidence to support this recommendation. In fact, at 
least one study has questioned whether suture repair should 
be an option at all [ 112 ]. This study found that patients with 
a positive leak test during an elective colorectal resection 
had a much higher incidence of postoperative leaks with 
suture repair compared to revision [ 113 ]. If you do decide 
to perform a suture repair, you should consider performing 
a proximal diversion. In fact, with any positive leak test, the 
decision tree should almost always include a diverting 
stoma [ 138 ].  
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    Management Unique to the Crohn’s Patient 

  Key Concept :  Crohn ’ s patients with an ileocolic anastomotic 
leak behave differently and require different treatment than 
those with a colocolic anastomosis . 

 Anastomotic leaks can have a severe impact on the long- 
term outcome in patients with Crohn’s disease. Only one 
study specifi cally focuses on the management of ileocolic 
and colocolic anastomotic leaks. The only apparent differ-
ence in Crohn’s patients was seen in ileocolic leaks [ 139 ]. It 
was readily apparent in this study that resection with end 
ileostomy had far superior results in mortality (0 % vs. 
21 %) and disease recurrence (0 % vs. 57 %) compared to 
methods which attempted to preserve or revise the 

 anastomosis.  Colo- colonic anastomotic-related complica-
tions were treated with methods of anastomotic preservation 
or takedown with end ostomies. Anastomotic-preserving 
methods included combined antibiotics, percutaneous drain-
age, and laparoscopic lavage or laparotomy with suturing of 
the leak site or resection and revision with or without proxi-
mal diversion. There was no difference in mortality, entero-
cutaneous fi stula, or disease recurrence. Colo-colonic 
anastomotic leaks appeared to be a more localized process, 
with a much higher rate of spontaneous healing of enterocu-
taneous fi stula. These results should be given consideration 
when faced with ileocolic anastomotic complications and 
warrant further studies. Most often, though, a conservative 
approach to managing the leak should be considered. 

  Fig. 18.5    Turnbull-Cutait pull-through. ( a ) The end of the colon is 
grasped from below and pulled through the anal verge. ( b ) Excess 
length is pulled through to the desired level and wrapped in dressing. 

( c ) After time, the excess length is resected. ( d ) Final hand-sewn colo-
anal anastomosis. (Reprinted with permission. © Cleveland Clinic 
Foundation, Cleveland, OH)       
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Establishment of drainage by  percutaneous placement of 
pigtail catheters allows the sepsis to be treated and bowel 
rest to be applied in an attempt to close the leak without 
operating. This approach can successfully manage up to 
two-thirds of abscesses and fi stulas [ 140 ].  

    Management After the Acute Setting 

  Key Concept :  You are not fi nished treating a leak until after 
ostomy closure .  Treating the area of dehiscence early on may 
allow for higher rates of ostomy closure and improved func-
tional outcomes . 

 After the successful management of an anastomotic 
leak, the focus should shift to planning for the eventual res-
toration of intestinal continuity. This is an issue of equal 
importance, especially to the patient, and is best addressed 
early. Anastomotic defects, whether they are simple fi stulas 
or large sinuses, can often spontaneously heal on their own 
if the patient is diverted [ 124 ,  130 ]. Unfortunately, not all 
defects will heal completely. Some will require additional 
months of diversion before they completely heal. The cav-
ity around the leak must be completely healed before 
ostomy closure in order to prevent recurrent pelvic sepsis 
[ 134 ]. During this “healing period,” chronic infl ammation, 
and even low-grade infection, is allowed to persist while 
the defect undergoes secondary healing. The resulting 
fi brosis and scar formation can lead to persistent larger 
sinuses or ultimately to stenotic areas [ 141 ]. New methods 
of treating the local area of disrupted anastomosis may 
speed healing and reduce contamination to improve func-
tional outcome. 

    Endoscopic Vacuum-Assisted Closure 
(Endoluminal VAC) or Endo-Sponge™ 

  Key Concept :  This negative pressure system may be useful 
for select low - lying anastomotic leaks ;  however ,  it should be 
applied within 6 weeks and will require several endoscopic 
changes . 

 Modifi cation of the vacuum-assisted dressing to achieve 
endoluminal and endocavitary suction has been useful in 
closing low colorectal anastomotic leaks [ 141 – 144 ] 
(Fig.  18.6 ). The actual manufactured device currently 
available for use in treating gastrointestinal complications 
is the Endo-Sponge™ (B Braun Melsungen AG, 
Melsungen, Germany) [ 145 ], which has been available in 
Europe for more than a decade (Fig.  18.6 ). As of 2012 the 
FDA has approved it in the USA. Surgeons have adapted 
the current Wound V.A.C™ (Lifecell, Bridgewater, NJ) for 
use as an internal Wound V.A.C™ dressing. The amount of 
negative pressure to use when adapting the Wound V.A.C™ 

for  anastomotic leaks is unknown. For the Endo-Sponge™ 
the negative pressure is set at a much lower negative pres-
sure than the traditional Wound V.A.C™, but it appears 
that even −125 mmHg is well tolerated [ 141 ]. One pur-
ported advantage is the endoluminal VAC can drain intes-
tinal contents before they are able to leak out into the 
adjoining abscess cavity. On the contrary, percutaneous 
drainage is unable to prevent this extravasation. Effective 
drainage and removal of necrotic material reduces the bac-
terial burden facilitating an increase in granulation tissue 
and a decrease in the size of the cavity [ 142 ]. The endolu-
minal VAC can at times even prevent the need for proximal 
diversion [ 142 ]. However, the endoluminal VAC is more 
effective at shrinking cavities if applied within 6 weeks 
after the anastomotic leak [ 143 ]. This is likely attributable 
to the increase in collagen deposition and scarring within 
the adjoining cavity which takes place over time. Once 
secondary healing occurs, the cavity is far less likely to 
undergo any signifi cant cavity contraction [ 143 ]. Closure 
of presacral sinuses, abscess cavities, and fi stulas occurs in 
75–97 % of patients who began treatment within 6 weeks 
compared to 38 % in patients who began treatment after 
6 weeks. Total number of VAC changes (endoscopic ses-
sions) needed for successful closure was a median of 
11–13 over a median time period of 34–40 days [ 142 , 
 143 ]. At times patients may have very small fi stula open-
ings that feed larger sinuses. Endoluminal VAC placement 
into the abscess cavity is diffi cult or impossible through 
small fi stula openings. For these small fi stulae orifi ces that 
lead to larger sinuses, the endoluminal VAC can be applied 
over the fi stula orifi ce within the rectum with or without 
percutaneous drainage of the sinus. The other option would 
be to expand the fi stula orifi ce to allow sponge placement. 
Endoluminal VAC therapy is promising and seems to be 
very useful in the early setting—allowing for both healing 
and drainage, and even complete closure of anastomotic 
fi stulas or sinuses. Even if the endoluminal VAC is unable 
to completely close a defect, it will still have resolved any 
infection and provided healthier tissue for use in other 
methods of repair.

       Fibrin Glue 

  Key Concept :  Fibrin glue is probably best used in the chronic 
setting to close small fi stula openings before trying other 
more invasive options — so long as there is limited purulent 
material and a minimal amount of fecal or bacterial 
contamination . 

 Fibrin glue (combined thrombin and fi brinogen) or other 
types of nonbiologic glues have been used during anastomo-
sis creation and for leaks and fi stulas. Despite the early suc-
cess showing an 85 % healing rate of anal fi stulae, recent 
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studies have failed to replicate these numbers. It also has 
been shown that fi brin glues are less effective in treating 
 rectal complications compared to other areas like the esopha-
gus. During the acute setting tissues have a signifi cant 
amount of bacterial content and infl ammation [ 146 ]. 
Currently, fi brin glue has a 25–33 % success rate as a single 
agent for treating rectal anastomotic complications [ 146 , 
 147 ]. It is diffi cult to discern from the literature the exact role 
for fi brin glue. The two benefi ts in using fi brin glue are that 
it is fairly quick and easy to apply and it will not prevent the 
use of any other method if it fails. Fibrin glue is most useful 
in a chronic setting, especially with the low-volume small 
bowel fi stula that is due to an anastomotic leak at an ileocolic 
staple line or strictureplasty. After removal of the percutane-
ous drain from the collapsed tract, the tract can be fi lled with 
fi brin glue to fi nish the healing.  

    Covered Stents 

  Key Concept :  While the emerging use of covered stents may 
dramatically change the way we treat certain leaks ,  for now 
they are relegated to treating those patients with a severe or 
complete disunion of their anastomosis ,  typically along with 
a proximal diverting ostomy ,  or in patients that have both a 
fi stula and an adjacent stenotic area . 

 Stents are beginning to be used in cases of malignant 
colorectal obstructions, with a very limited amount of use in 
colorectal anastomotic leaks. Much of what we know about 
the use of stents for anastomotic complications comes from 
treating esophageal anastomotic leaks. Covered stents, when 
used to treat esophageal anastomotic leaks, have been able to 
achieve complete resolution, in a minimally invasive fashion, 
within days to weeks. Studies show that esophageal stents 

  Fig. 18.6    Adaptation of KCI’s proprietary V.A.C.® Therapy System for 
use as a type of endoluminal VAC. Images  A – D  are a pictorial guide in 
creating an endoluminal VAC.  Step A : Cut the tubing close to the suction 
application pad to provide adequate length without requiring extra tub-
ing. The KCI TM  tubing can be directly applied to the sponge or if needed 
attached to a smaller diameter drain for smaller fi stulas. Cut the sponge 
to the size of sinus or fi stula tract keeping in mind the amount of magni-

fi cation when viewed through the endoscope. Make sure the base is 
broader to allow a securer attachment of the tubing.  Step B : Cut a circu-
lar area out of the base of the sponge extending about half the length of 
the sponge.  Steps C ,  D : Secure the sponge with through and through 
bites of sponge and tubing. Three different horizontal mattress stitches 
using a Keith needle is a fairly easy and secure method. The remainder 
of the procedure is similar to placing the Endo-Sponge™       
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allow much earlier resumption of oral intake, signifi cant 
shorter hospital stays, and an 87–94 % success rate [ 148 , 
 149 ]. The overall therapeutic principle behind stents is that 
they are able to effectively “bridge the breach” [ 150 ] and in 
doing so provide a scaffold which allows for reapproxima-
tion of the two ends, mucosal regeneration, and prevention of 
further drainage through the anastomotic defect and infec-
tious complications. 

 Only a small number of studies, mainly composed of case 
series, include colorectal anastomotic leaks (Fig.  18.7 ). 
Studies show varying degrees of success in treating acute 
leaks, sometimes with almost complete anastomotic disunion 
as well as chronic fi stulas [ 150 ,  151 ]. This is level IV evi-
dence, at best, but we can draw some general conclusions.
     1.    Additional procedures, like percutaneous drainage, are 

very often still needed [ 150 ,  151 ].   
   2.    The use of covered stents to cover the opening in the 

colorectal anastomosis may allow the fi stula to heal with-
out a diverting ostomy in up to 80 % of patients [ 151 ].   

   3.    There is a high incidence of rectal pain if the distal aspect 
of the stent is within 5 cm of anal verge [ 152 ].   

   4.    Migration is the #1 problem:
•    Full-thickness sutures or clips can help prevent 

migration.  
•   Biodegradable and fully covered stents are more likely 

to migrate.  
•   Patients who have stenosis in addition to a leak are less 

likely to have migration problems.  
•   Due to these migration issues, using the stent to avoid 

proximal diversion could be technically challenging 
and may expose the patient to further infectious- 
related complications if migration does occur.      

   5.    Partially covered stents migrate less, but allow for tissue 
in-growth, and the eventual removal can at times be very 
diffi cult. 

  Solution :  Stent Within a Stent Technique  
 Some gastroenterologists prefer to place a fully cov-

ered stent within the previously placed stent a few days 
before the stent will be removed. This will cause necrosis 
and sloughing of the mucosal in-growth and easier 
removal [ 153 ].   

   6.    “Stent-guided regeneration and epithelialization” [ 150 ]—
This is an interesting concept where stents, in cases of 
near-complete anastomotic disunion, act like scaffolds, 
allowing for approximation of the two bowel ends and 
reepithelialization.    

      Transanal Repair 

  Key Concept :  Different methods of transanal repair have 
been used in an attempt to close the unhealed fi stula or sinus 
near the anal verge and allow for future ostomy closure . 

 These include simple suturing ,  curettage ,  clips ,  marsupial-
ization ,  plugs  ( for RVF ,)  and mucosal advancement — all 
with variable results and experience . 

 Transanal methods are technically more diffi cult to use 
for leaks higher up in the rectum and are prone to fail in 
patients who are not diverted. Simple suturing should only 
be attempted for small defects in tissues with minimal 
infl ammation, and even then it is prone to fail. Some chronic 
small fi stula tracts may be allowed to heal by performing 
local curettage to remove the epithelialized tract but more 
often is used as an adjunct to other procedures such as fi stula 
plugs and endomucosal fl aps [ 154 ]. Patients with chronic, 
large presacral sinuses, associated with small openings, may 
benefi t from expanding the small opening in a procedure 
known as marsupialization where the rectal wall overlying 
the abscess cavity is incised and abscess cavity laid open. 
Marsupialization allows for better drainage and healing that 
can result in complete resolution of the sinus in a few months 
through reepithelialization. Marsupialization can be done 
endoscopically using an Olympus Triple Lumen Needle 
Knife [ 155 ], as well as with proctoscope or anoscope and the 
laparoscopic electrocautery scissors. Currently, this author, 
and others [ 156 ], uses a laparoscopic EndoGIA stapling 
device placed through the anus with the thin anvil in the fi s-
tula and the staple cartridge in the rectal lumen with good 
results, but it is conceivable that radiofrequency tissue seal-
ing devices could work just as well. Flap advancement tech-
niques more often have been used to treat rectovaginal 
fi stulas, but can also be applied to any anastomotic fi stula in 
close proximity to the anal verge [ 154 ,  157 ]. Flap advance-
ment is akin to simple suturing but appears to have better 
results because it involves excising the fi stula opening and 

  Fig. 18.7    Covered stent use for a colorectal anastomotic leak 
(Courtesy of Elisa Birnbaum, MD)       
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mobilizing the adjacent tissues, allowing for the approxima-
tion of healthy tissues without tension. Finally, there are lim-
ited reports of successful use of endoscopic clips to close the 
opening (Fig.  18.8 ).

       Redo Surgery 

  Key Concept :  Reoperative surgery should not be undertaken 
lightly ,  although it is sometimes the only way in which bowel 
continuity can be restored after other methods have failed . 

 Redo surgery is an  elective  surgery to restore intestinal 
continuity. It is associated with an approximately 20 % failure 
rate due to intraoperative failures or postoperative complica-
tions that ultimately result in a permanent stoma [ 158 ]. 
Anastomotic leaks occur with at least equal frequency as the 
initial operation; therefore, it is highly recommended to pro-
tect the new anastomosis with a diverting ostomy. This unfor-
tunately will require an additional procedure, at a later date, 
for ostomy closure. Mortality is typically low with the appro-
priate patient selection, while morbidity is still typically high 
(32–55 %) [ 158 ,  159 ]. Some patients, even after a successful 
redo surgery, will have signifi cant functional issues, such as 
increased frequency, incontinence, constipation, and diffi cult 
evacuation, following ostomy closure. Ureteral stent place-
ment is recommended in the previously operated pelvis [ 159 ]. 

 As a general rule of thumb, redo surgery is appropriate in 
patients:
•    When other methods have failed  
•   Who have a minimal risk of perioperative mortality  
•   Who are not currently undergoing chemotherapy or 

radiation  

•   Nutritionally optimized  
•   Highly motivated for ostomy reversal  
•   Fully understand the risks involved and the possibility of 

failure      

    Anastomotic Stenosis 

  Key Concept :  Anastomotic stenosis may be as signifi cant as 
leaks because of the impact on a patient ’ s quality of life , 
 potential need for multiple revision attempts ,  and risk of per-
manent stoma . 

 Unfortunately for the colon and rectal surgeon, there are 
multiple ways an anastomosis can fail, with stenosis being a 
prominent one. It is a relatively common complication fol-
lowing colorectal surgery, reported in up to 20 % of patients 
[ 160 ]. Due to the wide variety of defi nitions used, the nor-
mally quoted incidence ranges from 3 to 30 % [ 161 – 163 ]. 
Using a single defi nition for “stenosis” as the inability to 
pass an 18- or 19 mm-diameter rigid rectoscope through an 
observed narrowing regardless of symptoms resulted in an 
incidence of 13–20 % [ 160 ,  161 ]. This number is likely to 
vary per surgeon and, in our own experience, does not seem 
to be as common. Many patients will have a fi brous stricture 
or web at the site of the anastomosis, sometimes appearing to 
be totally occluding the lumen. These are almost always eas-
ily broken up digitally or with the passage of the rigid proc-
toscope, and ultimately do not recur. Regardless of its true 
incidence, anastomotic stenosis is a challenge for the 
surgeon.  

    Pathophysiology 

  Key Concept :  Several risk factors ,  including stapling devices , 
 correlate with higher stenosis rates ,  while an intact mucosa 
may lead to lower rates of development . 

 Use of stapling devices, but not the size of stapler, is a risk 
factor for stenosis [ 161 ]. Necrotic tissue within the staple line 
and the small gap that is created between adjacent mucosa 
leads to an increased infl ammatory response, collagen depo-
sition, and secondary healing [ 101 ]. The signifi cance of hav-
ing an intact mucosa can further be derived from esophageal 
endomucosal resections where signifi cant stenosis can occur 
in 75–80 % of patients who undergo more than 75 % circum-
ferential resections of the mucosa [ 164 ]. An iatrogenically 
created mucosal defect in the esophagogastrostomy model in 
a dog resulted in higher degrees of stenosis and more scarring 
at the site of the anastomosis than those with an intact mucosa 
[ 164 ]. An intact mucosa and mucosa-to- mucosa apposition 
appear to be important in preventing stenosis. Other identifi ed 
risk factors include anastomotic leaks, pelvic sepsis, long-
term diversion, and radiotherapy [ 163 ,  165 ]. 

  Fig. 18.8    Endoscopic clip placement for an anastomotic leak 
(Courtesy of Elisa Birnbaum, MD)       
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    Symptoms and Clinical Course 

  Key Concept :  Symptoms of anastomotic stenosis include 
bloating ,  constipation ,  and incomplete defecation .  You 
should realize that the severity of symptoms will often not 
correlate with the degree of stenosis . 

 A clinical scoring system combines both the severity of 
symptoms with the necessary therapeutic intervention [ 160 , 
 161 ]. Severe cases of stenosis in diverted patients will not be 
apparent until the patient undergoes hypaque enema evalua-
tion for ostomy closure. Regardless of the absence of symp-
toms, the stenosis will need to be treated before ostomy 
closure. In general, though, patients should only be treated if 
they are symptomatic [ 160 ].  

    Treatment 

  Key Concept :  Treatment for stenosis is accomplished 
using fi nger dilation ,  endoscopic balloon dilation ,  or stent 
placement . 

 Many stenoses will be amenable to fi nger fracture or 
endoscopic dilation alone; however, repeat procedures are 
commonly needed [ 161 ]. In some patients no method of 
treatment will work other than surgical revision. Most treat-
ments are more effective if performed within the fi rst few 
months postoperatively and seem to be much more refrac-
tory if performed later [ 161 ]. Some patients, despite prob-
lematic symptoms, will wait months to years before seeking 
help. Informing patients of the expected symptoms and 
changes in bowel function will speed diagnosis and treat-
ment [ 161 ]. 

    Balloon Dilation 
 Endoscopic balloon dilation, whether performed under fl uo-
roscopy or through the scope, has up to a 90 % success rate 
with minimal associated morbidity. Patients should realize 
that multiple dilating procedures may be required before 
symptom resolution. This may be related to inadequate ini-
tial balloon dilatation [ 162 ]. Kim et al. [ 162 ] used a balloon 
dilation treatment algorithm that involved dilating a single 
20 mm balloon followed by adding a second 10 mm balloon 
if no pain or blood was seen on the catheter.    The 10 mm bal-
loon was then changed out to a 15 mm and fi nally a 20 mm 
balloon as long as the patient did not experience pain or 
blood is not seen on the catheter. This method resulted in an 
86 % success rate at long-term follow-up; however, there 
was no control group for comparison [ 162 ]. There is cur-
rently no consensus as to how many different dilation treat-
ments are warranted before moving on to some other 
modality. A general rule is that after three endoscopic dila-
tions, any symptomatic recurrent stenosis should be treated 
with a different method.  

    Stents 
 Stents were fi rst used to treat cancer-related esophageal 
obstructions. Obstructive colorectal cancers are now being 
treated with soft expanding metal stents. The absolute effec-
tiveness of this treatment modality is unknown at this time. 
It has been shown to be effective in the cases where both 
stenosis and a fi stula or sinus exist as previously discussed. 
Successful stenting of anastomotic stricture has been 
reported [ 166 ].    Migration and in-growth of tissue are likely 
complications.  

    Complete Obstruction 
 There are other alternatives besides surgical revision that can 
potentially treat the totally occluded anastomosis. In addition 
to the circular stapled revision, which will be described later, 
one other alternative remains. This method explained by 
Curcio et al. [ 167 ] uses a suprapapillary puncture catheter to 
access the proximal lumen from the distal lumen under both 
endoscopic and fl uoroscopic control. Placement of a 0.025 in. 
wire through the 18 gauge catheter allowed for progressive 
balloon dilation of the area up to a 20 mm balloon with good 
results. In circumstances where the ostomy proximal to the 
obliterated anastomosis is available to introduce an endo-
scope, the light of the proximally placed endoscope can 
guide recanalization using cautery or sharp dissection. 
Resection of the central scar and complete dilation are then 
possible.  

    Surgical Revision 
 Surgical revision should be considered should other less inva-
sive modalities fail. The operation will be diffi cult with blood 
supply to the anastomosis tenuous, and similar to revision of 
anastomotic leaks, should not be taken lightly. There are two 
techniques that allow for surgical correction of the stenosis 
without formal resection and revision. These are stricturo-
plasty and circular stapled revision without resection. The 
stricturoplasty is similar to the Heineke-Mikulicz pyloro-
plasty on the anterior aspect of the anastomosis. The stapled 
revision requires a longitudinal incision on the anterior border 
of the proximal limb with insertion of the anvil, and under 
direct vision, the pin of the circular stapler is deployed 
through the stenotic or obstructed area and the anvil attached. 
McKee and colleagues described this method [ 168 ] by using 
a 29 mm circular stapler in a 51-year-old female. Success 
with these two methods needs to be further explored. 
However, they should remain in the surgeon’s armamentar-
ium, especially in cases where the complete  dissection of the 
low rectal anastomoses is diffi cult. Anastomotic resection 
and reconstruction is preferred if soft tissue is not available or 
revision increases the likelihood of further complications due 
to poor blood supply. A low rectal anastomosis is an extremely 
diffi cult procedure in the reoperative pelvis and requires 
patience and experience to achieve success.    
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    Anastomotic Stenosis Summary 

 The severity of the problem with anastomotic stenosis in rela-
tion to its incidence is extremely variable. Since staplers appear 
to be the most important risk factor for anastomotic stenosis, 
future preventive measures will need to address the design of 
stapled anastomoses. There is no consensus that outlines man-
agement or treatment of stenosis. A treatment algorithm is pre-
sented in Fig.  18.9 . Finally, anastomotic stenosis or recurrence 
of stenosis months to years after successful treatment may be 
due to cancer recurrence. It is therefore important to take biop-
sies upon the fi rst identifi cation of stenosis along with addi-
tional biopsies and/or imaging in cases of recurrent stenosis 
that follows a prolonged asymptomatic period.
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            Introduction 

  Key Concept: Hemorrhage is rare, but can be life- threatening. 
It is imperative to know the anatomy, remain calm, be metic-
ulous, and know when to call for help.  

 Hemorrhage during pelvic surgery is a rare but potentially 
life-threatening phenomenon. The internal iliac (hypogas-
tric) arteries supply the majority of blood fl ow to the pelvis. 
This vessel divides into anterior and posterior branches, with 
the anterior division providing the majority of the vascular 
supply to the pelvis and the posterior division largely 
 providing collateral circulation. Areas of the pelvis that are 

potential sites of hemorrhage include the presacral space, 
iliac vasculature, retroprostatic or retrovaginal region, and 
gluteal vessels. 

 Presacral venous bleeding has a reported incidence in the 
literature of 3–9 % [ 1 ,  2 ]. The presacral venous plexus is 
covered by the presacral and pelvic fascia over the anterior 
sacrum. It is formed by two lateral sacral veins, the middle 
sacral vein, and many communicating veins. These ulti-
mately communicate with the internal vertebral venous sys-
tem via the basivertebral veins, which may be large-caliber 
and high-pressure vessels (Fig.  19.1 ) [ 3 ,  4 ]. It has been dem-
onstrated that the adventitia of the presacral veins is adherent 
to the periosteum of the sacrum where the veins enter the 
sacral foramina – these areas are particularly vulnerable to 
tearing [ 5 ]. Mobilization of the rectum during proctectomy is 
usually performed with minimal bleeding; however, if the 
presacral fascia is breached, signifi cant hemorrhage may 
ensue from the underlying presacral venous plexus or basi-
vertebral veins [ 2 ,  4 ]. When the basivertebral veins are 
injured, these may retract into the sacral foramen making 
control diffi cult. Moreover, in the lithotomy position, the 
hydrostatic pressure in the sacral veins can be signifi cantly 
higher than that of the inferior vena cava – thus increasing 
the potential rate of hemorrhage [ 4 – 6 ]. One must remember 
that it is very rarely necessary to violate the presacral fascia 
or to dissect upon the surface of the sacrum. Another caveat 
is careful placement of sutures in the presacral fascia during 
rectal rectopexy. During rectopexy, the presacral fascia is 
exposed and sutures are placed through this into the underly-
ing periosteum. If bleeding is noticed with placement of 
these sutures, one can tie these down in an effort to ligate the 
injured vessel.

   The overall incidence of vascular injury during pelvic 
operations is low (~1–2.3 per 100,000) [ 7 ,  8 ]. Dissection 
planes are often readily apparent in the normal patient; how-
ever, body habitus, previous surgery, large tumors, infl am-
mation, radiation, and other factors may alter them and make 
these planes more diffi cult to discern. Adequate preoperative 
preparation, complete understanding of anatomic relations 
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 Key Points 

•     Intraoperative presacral hemorrhage is a rare but 
potentially lethal complication.  

•   Most frequently, hemorrhage can be controlled by 
simple local means such as compression, electro-
cautery, or ligation.  

•   In laparoscopic cases, if control cannot be achieved, 
conversion to an open procedure should be expedi-
tious and defi nitive.  

•   Surgeons should have an algorithm for treating 
bleeding that they and their operative team are com-
fortable enacting quickly and defi nitively.    
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within the pelvis, along with meticulous surgical technique 
and appropriate exposure, is essential to limit the risk of pel-
vic hemorrhage.  

    Risk Factors for Major Bleeding 

  Key Concept: Appropriately and completely evaluate the 
patient preoperatively and attempt to anticipate and plan for 
patients that may have an increased risk of bleeding.  

 The patient must be appropriately screened and examined 
preoperatively. Among the goals of this evaluation is to iden-
tify any comorbid condition that may infl uence the operative 
outcome. Within the context of bleeding, the patient must be 
screened in terms of their hematologic system – in particular, 
examining for any acquired or congenital coagulopathy (from 
inherited/acquired platelet disorders, factor defi ciency, organ 
dysfunction, medications, etc.). In addition to a complete med-
ication administration history, any prior kidney or liver dys-
function or malnutrition may impact the body’s ability to form 
clot. Routine coagulation studies should be carried out prior to 
any procedure with the potential for blood loss. If a patient has 
an identifi ed coagulation disorder, perioperative management 
of this may be best managed in concert with a hematologist. 

 Certain other patient factors may portend an increased 
risk of intraoperative hemorrhage. The re-operative pelvis 
requires a number of particular considerations. The surgeon 
must realize that anatomy may be altered or displaced sec-
ondary to adhesions and fi xation of structures, including vas-
culature. Large, vascular tumors may pose a signifi cant 
challenge for the surgeon [ 9 ]. Preoperative planning and 
potential coil embolization in these cases may temper the 
risk of intraoperative hemorrhage during resection. An intra-
lesional resection may even be necessary  in large tumors 
that may distort the anatomy , although in cases of malig-
nancy this would be oncologically inappropriate [ 10 ]. 

 Preoperative radiotherapy can increase the risk of bleeding 
compared to non-radiated cases [ 11 ]. Radiation therapy can lead 
to fi brosis and scarring, making identifi cation of, and dissection 
in, appropriate tissue planes diffi cult. Tissues may become fi xed 
and immobile, increasing the risk of inadvertent injury. 

 Limited literature exists concerning the characteristics 
and management of operative vascular injury. Oderich et al. 
have published a retrospective review spanning 18 years 
from the Mayo Clinic examining iatrogenic operative inju-
ries of the abdominal and pelvic venous system. Of the 44 
venous injuries identifi ed, 30 involved the pelvic vasculature 
(most commonly, the external iliac vein). Perioperative mor-
tality was 18 %, all attributed to the venous injury [ 7 ].  

    Prevention 

  Key Concept: Maintain adequate exposure (do not compro-
mise safety for cosmesis) and have meticulous surgical 
technique.  

 Secondary to preoperative patient preparation, operative 
conduct is important in preventing hemorrhage. Adequate 
exposure and meticulous surgical dissection are essential. 
For open operations, a generous incision should be made to 
adequately visualize the anatomy. Laparoscopic or robotic 
approaches may improve visualization and dissection, par-
ticularly in a narrow pelvis, but control of hemorrhage once 
it occurs may be technically challenging. 

 Fundamental surgical principles of tension and counter- 
tension facilitate the identifi cation and dissection in avascular 
planes. Eight avascular planes and spaces within the pelvis 
have been previously described (Table  19.1 ) [ 12 ]. Dissection 

   Table 19.1    Avascular planes and potential spaces of the pelvis   

 Retropubic space 
 Vesicovaginal space 
 Rectovaginal space 
 Retrorectal space 
 Pararectal spaces (two) 
 Paravesical spaces (two) 

  Fig. 19.1    The presacral venous plexus with communicating veins and 
basivertebral veins (With permission from Mayo Foundation for 
Medical Education and Research. All rights reserved)       
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within these spaces can be expeditious and is generally safe 
(Fig.  19.2 ). When performing proctectomy, bluntly dissecting 
the posterior mesorectum from the sacrum with one’s hand 
has been reported to be a common cause of presacral venous 
trauma and, in general, should be avoided [ 4 ].

        Controlling Bleeding 

  Key Concept: Stay calm, have a stepwise algorithm for 
approaching various bleeding scenarios, and use the tech-
niques you are comfortable with.  

 When a signifi cant vascular injury occurs or brisk bleed-
ing is evident, rapid and purposeful action must be taken to 
achieve control. Fundamental to achieving this is mainte-
nance of composure and calm for the surgeon. Equally 
important is open communication with the anesthesiology 
team to alert them of signifi cant hemorrhage so that more 
intensive monitoring can be initiated (hemodynamics, blood 
loss, urinary output, etc.) and blood products can be acquired 
from the blood bank. Methods of hemorrhage control include 
manual compression, electrocautery [ 13 ], vascular ligation, 
suture repair, use of topical coagulants [ 14 ,  15 ], damage- 
control techniques [ 5 ], and radiologic intervention. 
Whichever method is utilized, evacuation of blood from the 
operative fi eld and securing adequate exposure of the bleed-
ing site is imperative to accurately identify the source. 
Caution must be taken to protect vulnerable structures in the 

vicinity of the bleeding source as proximal and distal control 
is achieved, if possible. 

 The initial maneuver in controlling bleeding is often sim-
ple packing of the pelvis  with laparotomy sponges . 
 Laparoscopically, a smaller sponge, such as a Ray-Tec, may 
be inserted through a 10/12 mm port and used to clear fi eld 
or tamponade low-volume bleeding.  In many cases of low- 
pressure, low-volume bleeding, the hemorrhage will readily 
cease. Clips (or sutures) on visible presacral vessels may be 
feasible and must be placed on both sides of the vessel. 
 Sometimes further mobilization of the rectum or surrounding 
structures is necessary in order to adequately visualize the 
bleeding point.  Other unique and novel techniques have been 
described with varying success to halt presacral hemorrhage 
that could not be stopped with more conventional means 
(packing, electrocautery, suture ligature, clamping). 

 Many topical hemostatic agents have been described [ 14 ]. 
In our practice bone wax, gelatin foams (Gelfoam), oxidized 
cellulose (Surgicel), and thrombin with gelatin (FloSeal) are 
most commonly used. Bone wax exerts its effect through 
occlusion of bleeding orifi ces. This is not absorbed by the 
body and may become a nidus for infection [ 16 ]. Gelatin 
foams and oxidized cellulose act by providing a matrix for 
the initiation of coagulation [ 17 ,  18 ]. These are best used to 
control small vessel bleeding and are absorbed by the body 
within weeks. Thrombin with gelatin requires contact with 
blood to serve as the source for fi brinogen and can achieve 
reasonable control of moderate arterial bleeding [ 19 ]. 

 Argon plasma coagulation is another thermal method of 
coagulation. In this modality, argon gas is ionized and used 
to deliver thermal energy to tissue adjacent to the probe with 
limited depth of penetration (2–3 mm). If readily available, 
this may be an effective tool. 

 The use of titanium thumbtacks inserted into the bleeding 
orifi ce of the sacrum has previously been reported (Fig.  19.3 ) 
[ 4 ,  20 ]. These thumbtacks, however, may not be readily 
available and a rare complication of erosion through the 
bowel wall has been reported [ 21 ]. Harrison et al. [ 22 ] 
reported on eight patients with massive bleeding treated with 
muscle fragment welding technique (Fig.  19.3 ), initially 
described by Xu in 1994 [ 23 ]. In this method a segment of 
rectus abdominis muscle is harvested from the patient’s inci-
sion and placed over the bleeding region. Electrocautery on 
maximum is then applied to a forceps holding the muscle in 
place to “weld” the bleeding site. In all of these patients, 
hemostasis was successfully achieved after initial attempts at 
control via tamponade failed. Remzi et al. [ 24 ] describe 
securing a patch of harvested rectus abdominis to the bleed-
ing point with absorbable sutures. While successful in their 
reported patients, suturing in a narrow, bleeding pelvis may 
be technically diffi cult and time consuming.

   Other open surgical methods reported include the use of 
secured hemostatic sponges [ 1 ,  15 ], tissue expanders [ 25 , 

  Fig. 19.2    The eight avascular planes of the pelvis (With permission 
from Mayo Foundation for Medical Education and Research. All rights 
reserved)       
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 26 ], and saline bags [ 27 ]. Van der Vurst et al. [ 1 ] recently 
described the use of an endoscopic helical tacker to secure a 
sponge of Surgicel over the bleeding sacrum, thus eliminat-
ing the space beneath and providing tamponade. Tissue 
expanders and saline bags employ the same concept as pack-
ing in arresting hemorrhage. Proponents of these methods 
suggest that advantages include the ability to perfectly fi t the 
concavity of the sacrum, the ability to increase the hemo-
static pressure by increasing the fl uid infused, and the poten-
tial ability to remove the devices at bedside, under local 
procedures [ 27 ]. While each of these alternative methods is 
reportedly effective, it is of our opinion that the simplest and 
most expeditious method that the operative team is comfort-
able with is initially chosen. 

 In the event of intractable pelvic hemorrhage, internal 
iliac artery ligation can increase the likelihood of control by 
decreasing the mean blood fl ow, mean arterial pressure, and 
overall pulse pressure within the pelvis [ 28 ,  29 ]. Care must 
be taken to identify the other branches of the iliac system to 
avoid inadvertent ligation of the common or external iliac 
arteries and to avoid injury to the hypogastric vein, which is 
deep and lateral, during ligation of the artery.  These vessels 

can be temporarily occluded with vessel loops or atraumatic 
vascular clamps to determine the level of effectiveness of this 
maneuver.  Ligation does not generally cause pelvic ischemia 
because of the extensive collaterals, unless the patient has 
signifi cant peripheral arterial disease. 

 As laparoscopic and robotic methods are becoming more 
prevalent, surgeons must become facile with managing intra-
operative complications, including bleeding. Management 
of this potentially lethal complication can be particularly 
challenging. Many of the same (or similar) techniques that 
are used in open approaches can be employed in laparo-
scopic operations [ 11 ]. However, if minimally invasive mea-
sures at controlling hemorrhage fail, the decision to convert 
to an open procedure must be made rapidly and without 
hesitation. 

 The initial maneuver laparoscopically often employs 
electrocautery to coagulate small bleeding vessels. 
Compression of the site with a gauze sponge inserted through 
one of the trocars can aide in compression, visualization, and 
exposure. Secondary to this, some authors have described 
harvesting an omental patch or epiploic fat and subsequently 
using bipolar cautery to “weld” this over the bleeding site, 

a

d e f

b c

  Fig. 19.3    Methods for control of hemorrhage. ( a ) Normal presacral 
venous plexus anatomy, ( b ) electrocautery, ( c ) suture ligature or clip-
ping of transected vessels, ( d ) pelvic packing, ( e ) thumbtacks inserted 

into the sacrum, and ( f ) muscle welding (With permission from Mayo 
Foundation for Medical Education and Research. All rights reserved)       
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much like the rectus abdominis muscle patch. Bovine peri-
cardial grafts have also been tacked to the bleeding site by 
endoscopic helical tackers to achieve tamponade [ 11 ]. 
Finally, argon beam coagulation is an alternative method that 
may be used [ 30 ]. It must be noted, however, that there 
should not be signifi cant delay in enacting any of these meth-
ods. Not just the surgeon but the operating room staff must 
all be comfortable with the use of these tools. Given the 
potential lethality of presacral hemorrhage, surgeon judg-
ment is the most important of the available tools – there 
should be no delay in converting to an open procedure if this 
is necessary to achieve hemostasis. The key is to minimize 
the blood loss – after control, set up remedial maneuvers 
methodically. 

 Massive, ongoing hemorrhage leads to acidosis, hypother-
mia, and coagulopathy – the so-called lethal triad [ 31 ]. In 
such circumstances the surgeon must consider “bailing out” 
and resuscitating the patient out of the operating room – par-
ticularly when the patient develops ongoing coagulopathy, 
despite blood product administration [ 5 ]. Originally described 
in the trauma literature [ 32 ,  33 ], the principles of “damage-
control surgery” can be applied to other circumstances. 

 Pelvic packing with later reexploration is one form of 
damage control. Zama et al. [ 34 ] reported their experience in 
93 patients with pelvic packing during abdominoperineal 
resection or low-anterior resection where packing was kept 
in place for up to 48 h. No patient in this series required any 
further intervention after removal of the packs, and there 
were no intra-abdominal or pelvic infectious complications 
or rebleeding. Our method of pelvic packing and temporary 
abdominal closure includes tightly packing multiple lapa-
rotomy pads within the pelvis; a sterile plastic drape is placed 
overlying the bowel to protect it, followed by suction drains 
and sterile towels. A sterile adhesive, occlusive drape is 
placed over this and suction applied to the drains. The patient 
is reexplored once physiologically stabilized in 24–48 h. 
Should bleeding persist or rebleeding occurs, transcatheter 
arterial embolization of the bleeding vessel can be attempted.  

    Summary Pearls 

 Pelvic and presacral bleeding is a rare and sometimes lethal 
event. The risk is limited by exquisite anatomic knowledge 
and careful dissection. However, they can occur and you 
need to be prepared that this may occur every time you per-
form a pelvic dissection. While you, as the surgeon, should 
have a stepwise algorithm to treat such episodes, you must 
have the instruments either readily available or nearby. 
Asking for tacks when no one is aware of where they are is 
futile. Finally, be comfortable with the techniques they 
employ, and do not hesitate in seeking assistance of more 
experienced colleagues, if necessary.     
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            The Hemorrhoidal Consult 

  Key Concept: When patients are referred to you with symp-
toms due to hemorrhoids, it is not hemorrhoidal pathology 
until you make the diagnosis.  

 “Hemorrhoids” are without a doubt the most common 
indication for referral to a colorectal surgeon. Due to several 
factors ranging from lack of experience to lack of a complete 
examination, you will often fi nd that less than half of the 
patients referred for that indication actually have hemor-
rhoidal disease and only a minority (~10 %) of which will 
require intervention more than lifestyle modifi cation [ 1 ,  2 ]. 
While this is more likely a refl ection of improper training, it 
serves notice that you are the expert and need to be very 
familiar with anorectal anatomy and pathology. Given that 
half of the population of the United States over 50 are esti-
mated to have hemorrhoidal bleeding at some point, likely 
due in part to lack of dietary fi ber in the Western diet, the 
magnitude of the problem for both colorectal surgeons and 
as a public health concern should not be underestimated [ 3 ]. 

 When approaching the hemorrhoidal consultation, one of 
the fi rst things you as the consultant should consider is the 
patient’s age. Aging results in physiologic changes that 
include pelvic fl oor laxity and constipation but also bring 
about a more sedentary lifestyle and the need for medica-
tions that can lead to excess straining. Similarly, patient gen-
der has important implications. For females this includes a 
thorough gynecologic history focusing on prolonged labor, 
number of vaginal deliveries, episiotomies, and lacerations, 
as these can impact surgical decision-making and may con-
tribute to otherwise avoidable complications. For example, a 
female patient with grade 3 hemorrhoids who had a previous 
third- or fourth-degree laceration may have an attenuated 
rectovaginal septum (Fig.  20.1 ). Depending on your fi nd-
ings, you may choose to perform a hemorrhoidectomy rather 
than a pexy, due to the risk of an iatrogenic rectovaginal 
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 Key Points 

•     In the United States, governmental and medical 
society recommendations suggest that Americans 
should ingest at least 25 g of dietary fi ber (12 serv-
ings of fruits and/or vegetables per day). Many 
patients fi nd this a diffi cult-to- obtain goal and is the 
basis for recommendations for supplemental solu-
ble fi ber to allow soft, bulky stool, which minimizes 
hemorrhoidal tissue trauma.  

•   When considering any operative approach to inter-
nal hemorrhoidal disease, proper patient selection is 
the crucial fi rst step in avoiding complications. A 
complex interplay of factors such as age, gender, 
continence, comorbidities, and expected survival all 
play an important role in deciding on the optimal 
treatment.  

•   Despite the degree to which hemorrhoidal disease 
impacts patients’ lives, surgeons and patients must 
be aware that postoperative complications may 
result in permanent quality of life consequences.    
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 fi stula formation or sphincter disruption and the develop-
ment of gross fecal incontinence. Most often a history of pro-
lapse, along with the physical fi ndings (Table  20.1 ) and the 
daily impact on the patient’s quality of life, will guide the 
appropriate therapy.

    Furthermore, you must always have a high index of suspi-
cion for other competing etiologies of recurrent rectal bleed-
ing such as other anorectal pathology, colorectal cancer, 
infl ammatory bowel disease, COPD, or portal hypertension, 
mostly based on history, other symptoms, and family history 
(Fig.  20.2 ). Just because you see hemorrhoids on examina-
tion does not mean they are the underlying cause for your 
patient’s symptoms.

      Dietary and Bowel Habits 

  Key Concept: Every patient can benefi t from supplemental 
fi ber and education on proper bowel habits.  

 Focused history should quantify and qualify the patient’s 
typical dietary and bowel habits. Almost all patients will ini-
tially state their diet is high in fi ber. Yet, you should specifi -
cally determine whether or not a high-fi ber diet (12 servings 
per day) or supplement is used and the frequency of stooling 
and the quality of stool using a standardize instrument 
(Bristol stool chart, Table  20.2 ; see also Fig. 13.1) [ 4 ]. This 
allows assessment of the size and shape (nuggets vs. large) as 

well as quality (soft vs. hard vs. watery diarrhea). It is also 
something you can characterize and follow over time to see 
their response to therapy. Hemorrhoid disease patients will 
often report habits, which include  straining  in order to affect 
a bowel movement, and often they will spend an inordinate 
amount of time on the commode.  Reading on the commode  
while stooling is to be avoided. Likewise patients with  diar-
rheal stools  can have rectal bleeding that may be related to 
the frequency of wiping or competing etiology. It is impor-
tant to exclude those causes. Another tool we fi nd useful for 
assessing patients with constipation is the Rome-III criteria 

  Fig. 20.1    Grade 3 hemorrhoids with attenuated RV septum (Courtesy 
of Richard Billingham, MD)       

   Table 20.1    Internal hemorrhoidal disease grading (classifi cation)   

 Grade  Physical/anoscopic fi ndings 

 I  No prolapse 
 II  Prolapse with spontaneous reduction 
 III  Prolapse requiring manual reduction 
 IV  Irreducible 

  Fig. 20.2    Atypical anal fi ssure in a patient with concomitant hemor-
rhoids (Courtesy of Philip Y. Pearson, MD)       

   Table 20.2    Bristol stool form scale [ 4 ]   

 Type  Description 

 1  Nutlike nuggets, hard to pass 
 2  Tubular and lumpy, hard to pass 
 3  Tubular with cracks on surface 
 4  Tubular, soft, and smooth 
 5  Soft blobs with clear cut edges 
 6  Mushy, fl uffy, ragged edge stool 
 7  Completely watery stool 
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for functional constipation (Table  20.3 ) [ 5 ]. This is a helpful 
adjunct to classify the constipation, the usual root of the 
hemorrhoidal disease, as functional (slow transit or related to 
pelvic fl oor dysfunction) as opposed to irritable bowel syn-
drome type C.

    Fecal continence (or lack thereof) also has a major impact 
on the development of and treatment recommendations for 
patients with symptoms attributable to hemorrhoidal disease. 
If intervention is required, an elderly female with frequent 
incontinence to gas, liquid, and occasionally solids may be 
better served by serial rubber band ligation, or hemorrhoid-
ectomy, as opposed to hemorrhoidopexy, as cases of worsen-
ing continence after passage of the transanal stapling device 
has been observed.  

    Colonoscopy 

  Key Concept: Colonoscopy is not for diagnosing hemorrhoids 
but should be performed in at-risk patients, concerning fi nd-
ings, and those without resolution of their symptoms.  

 The role of colonoscopy has a defi nite place in the tar-
geted evaluation and follow-up of rectal bleeding initially 
ascribed to hemorrhoids [ 6 ,  7 ]. Consider the case of an 
adopted 30-year-old man with a 2-year history of rectal 
bleeding. Most physicians would initially attempt a trial of 
fi ber management and anoscopic rubber band ligation if you 
suspected internal hemorrhoids as the source. However, 
given the lack of family history, it is still crucially important 
that he have defi ned follow-up for the bleeding, as many 
colorectal surgeons have seen young patients with rectal 
bleeding, ascribed to as hemorrhoidal by the other providers, 
who then present much later with a locally advanced colorec-
tal cancer after the bleeding never really resolves. 

 This is not to say that colonoscopy for rectal bleeding is 
the fi rst diagnostic test, only that it must nonetheless be 

reserved for appropriate circumstances. Clearly all colorec-
tal surgeons bear a shared responsibility for assessing adher-
ence to national standard of care guidelines and at a minimum 
inquiring if their patients are up-to-date with screening 
 colonoscopy [ 8 ].  

    Antiplatelet Agents and Anticoagulants 

  Key Concept: A number of both OTC and prescription medi-
cations can not only increase the risk of bleeding but also 
need to be addressed prior to intervention.  

 Hemorrhoidal disease is commonly seen in patients older 
than 50 years of age, the typical age of onset of symptomatic 
coronary artery disease and/or peripheral vascular disease. 
Given the side array of antiplatelet agents and anticoagulants 
(Table  20.4 ), colorectal surgeons must review their patient’s 
medication lists and be familiar with these medications. As 
newer, more effective agents are added to the market, sur-
geons must also continuously be aware of the potential of 
bleeding events when operating on patients actively taking 
them, as well as the risk of thromboembolic events if they are 
held. A widely held tenet in medicine is that thromboem-
bolic disease is more diffi cult to treat and more lethal than 
bleeding, which can generally be managed nonoperatively 
with transfusions in all but the most extreme circumstances.

   One widely used medication is clopidogrel (Plavix TM), 
a potent antiplatelet agent that currently is without known 
antidote other than time and platelet transfusion. This medi-
cation, in conjunction with aspirin, is routinely given for 
1 year after percutaneous vascular stenting in order to reduce 
thromboembolic events prior to endothelialization. It is rec-
ommended that the decision to hold this medication be made 
by the colorectal surgeon in conjunction with their cardiol-
ogy colleagues, and studies suggest that for most patients 
after 5 days of cessation of therapy, surgery can be under-
taken without increased risks [ 9 ].  

   Table 20.3    Rome-III    criteria for functional constipation *    

 1  Must include  two or more  of the following: 
 – Straining during at least 25 % of defecations 
 – Lumpy or hard stools in at least 25 % of defecations 
 –  Sensation of incomplete evacuation for at least 25 % of 

defecations 
 –  Sensation of anorectal obstruction/blockage for at least 

25 % of defecations 
 –  Manual maneuvers to facilitate at least 25 % of defecations 

(e.g., digital evacuation, support of the pelvic fl oor) 
 – Fewer than three defecations per week 

 2  Loose stools are rarely present without the use of laxatives 
 3  Insuffi cient criteria for irritable bowel syndrome 

  *   Criteria fulfi lled for the last 3 months with symptom onset at least 
6 months prior to diagnosis  

   Table 20.4    Side effects of common antiplatelet and anticoagulants   

 Medication  Selected side effects 

 Aspirin  Bronchospasm, allergy, PUD 
 Clopidogrel  Cytopenia (rare); TTP, PUD, angina, 

hypertension, headache 
 Prasugrel  Hypertension, TTP, cough, rash, nausea, 

headache 
 Dipyridamole  Cardiac ischemia/angina; nausea, vomiting, 

headache; least risk of bleeding 
 Glycoprotein IIb/IIIa 
antagonists 

 Thrombocytopenia; highest risk of bleeding 

 Coumadin  Several medication interactions 

  All can cause bleeding 
  PUD  peptic ulcer disease,  TTP  thrombotic thrombocytopenic purpura  
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   “Every pain in the bottom is not a 
hemorrhoid” – How to deal with 
patients and referring providers 
when this is not hemorrhoids and 
they are convinced it is 

  Key Concept: You should take this opportunity to educate 
your referring physicians and patients, not chide them.  

 This is one of the most frustrating and most commonly 
encountered scenarios. As stated, as much as 50 % of symp-
toms such as rectal pain, bleeding, and prolapse are inap-
propriately attributed to hemorrhoids by the primary care 
physician, endoscopist, or the patient themselves. Therefore, 
part of the scope of practice is not to educate just the patients 
but the referring providers as well. It is also a bit of a balanc-
ing act between providing proper education and avoiding 
accusations or arguments. One thing we have found success-
ful, even prior to an in-offi ce enema administration or ano-
rectal examination, is counseling patients that they should 
have an open mind as to what we will fi nd. We often tell 
them about the 50 % statistic and ask them to keep in mind 
this may be the fi rst time they are seeing a subspecialist. 
They should be aware that anorectal problems are com-
monly mistaken for each other, and they may be diagnosed 
with some competing etiology such as fi ssures, fi stulas, 
infections, poor hygiene, or in a minority malignancy. 
Furthermore, we let them know that they may have hemor-
rhoids, but the symptoms are coming from something else. 
Most commonly, a simple question even without exam as to 
the quality of the pain (sharp as opposed to dull) gives a clue 
that one is dealing with a fi ssure as opposed to hemorrhoids 
(or infrequently both). Often patients have suffered for so 
long with “hemorrhoids” that they are quite relieved to not 
only fi nally have the proper diagnosis but also leave with 
what hopefully is an effective treatment plan. If they truly 
are convinced it to be a hemorrhoidal problem, you should 
consider a referral to another colorectal surgeon for a second 
opinion. 

 Similar to patient misperceptions, the fl exible endoscopic 
appearance of anorectal pathology can be quite different than 
on anoscopic exam, and primary care providers (and even 
gastroenterology) who do not perform a high volume of 
anoscopy may be obviously trying to help but limited in their 
depth and breadth of anorectal experience. You must be care-
ful not to offend the referring providers and ideally point out 
how common misperceptions of anorectal pathology occur 
in the copy of the note or letter that is sent back to the refer-
ring physician. Family Medicine and/or Gastroenterology 
Grand Rounds along with other educational venues are an 
ideal way to increase local provider awareness of common 
anorectal pathology. Certainly arming our colleagues with 
knowledge of optimal lifestyle modifi cation is a crucial fi rst 
step.   

    Lifestyle Modifi cation 

  Key Concept: Fiber does really work, if your patients take 
adequate amounts on a regular basis.  

 In the United States, governmental and medical society 
recommendations suggest that Americans should ingest at 
least 25 g of dietary fi ber (12 servings of fruits and/or vege-
tables per day). Many patients fi nd the goal of 25 g of dietary 
fi ber per day a diffi cult goal to obtain. Yet, it is also the basis 
for recommendations, based on level 1 data, for the use of 
supplemental soluble fi ber to allow a soft, bulky stool, which 
minimizes hemorrhoidal tissue trauma. In a meta-analysis of 
seven randomized trials, Alonso-Coello et al. showed that 
fi ber results in an approximate 50 % decrease in symptoms 
[ 10 ]. Most, if not all, patients should try lifestyle modifi ca-
tion before any more invasive intervention. Table  20.5  lists 
examples of lifestyle modifi cation.

      Surgical Decision-Making: How to Decide 
on What Surgery to Do (Open, Closed, 
Energy, PPH, THD) 

  Key Concept: A number of surgical options exist for hemor-
rhoidectomy. Understand the risks and benefi ts with each 
one, and use them as appropriate in indicated patients.  

 In 1992, Bleday et al. reviewed the University of Minnesota 
experience with hemorrhoidal disease [ 11 ]. Of an initial 
21,000 patients, 45 % were offered conservative therapy, 
45 % rubber band ligation, and 9.3 % underwent operation. 

   Table 20.5    Lifestyle modifi cations for patients with hemorrhoidal 
disease   

 Lifestyle modifi cation 

 Diet  High-fi ber booklet 
 Soluble fi ber 
supplement (bulking 
agent) 

 One heaping tablespoon in 8 oz of water 
once or twice daily with the goal of 
producing soft, bulky stool on a daily basis 
(ideally). Can reduce amount of water to 
4 oz if loose stool 

 Fluids  2 l fl uid intake by mouth per day 
 Straining  Avoid straining on the commode 
 Commode  Avoid reading on the commode or spending 

excessive time on the commode 
 Perianal hygiene  Avoid excessive cleansing; use a peri-

bottle, sports bottle, sitz bath, detachable 
showerhead, or bidet. Apply zinc oxide or 
other diaper ointment before each bowel 
movement to protect perianal skin 

 Nothing per rectum  Avoid suppositories, digital dis-impaction, 
or any other transanal instrumentation or 
intervention 

 Kegel exercises  Age appropriate for borderline continence 
or incontinence 

 Pelvic fl oor retraining  If concomitant pelvic fl oor dysfunction 
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Certainly this experience suggests only 10 % of patients 
require more than lifestyle modifi cation and/or rubber band 
ligation. If the surgeon and patient decide that more than con-
servative measures are warranted, many factors may infl u-
ence the choice of intervention (Table  20.6 ). Clearly one size 
does not fi t all, and treatment needs to be tailored and indi-
vidualized for each patient based on the estimation of benefi t 
and risk of the various surgical options and surgeon comfort 
and experience with chosen technique being crucial.

   In general, grade II hemorrhoidal disease is treated with 
lifestyle modifi cation and then banding, while the gold stan-
dard operation for grade III hemorrhoidal disease is the 
closed modifi cation of the classic open Milligan-Morgan 
excisional hemorrhoidectomy (i.e., closed Ferguson exci-
sional hemorrhoidectomy), due to its lowest recurrence rate. 
However, patients must be willing to sacrifi ce a signifi cant 
amount of days off work (average of 2 weeks), and pain and 
discomfort may take 6 weeks or longer to subside with an 
excision. A common modifi cation of this operation is the use 
of a Harmonic Scalpel® (Ethicon, Cincinnati, OH) or 
LigaSure™ device (Covidien, Mansfi eld, MA), even for 
grade IV disease [ 12 ,  13 ]. In general these adjuncts, despite 
their increased costs, decrease operative time and may result 
in less pain, fewer complications (less bleeding and urinary 
retention), and better patient satisfaction [ 12 – 16 ]. Initial 
concerns that the LigaSure may result in anal stenosis are 
likely due to lack of experience with the technique [ 17 – 19 ] 
and in experienced hands lead to equivalent outcomes as 
conventional hemorrhoidectomy. Although a meta-analysis 
of nine randomized trials from 2007 suggested that although 
use of the LigaSure hemorrhoidectomy reduced operative 
time and blood loss, it may not decrease pain or result in 
faster time to return to work [ 20 ]. Subsequently the Cochrane 
Collaboration    meta-analysis from 2009 of 12 randomized 
studies on this topic suggested that given apparent equivalent 
outcomes with decreased pain and earlier return to work 

(4.8 days earlier), LigaSure hemorrhoidectomy appears 
superior to conventional excisional hemorrhoidectomy [ 21 ]. 

 Compared with excisional hemorrhoidectomy, stapled 
hemorrhoidopexy is a relatively new, minimally invasive, tech-
nologically driven procedure. Despite it being a young proce-
dure (approximately 10 years old), extensive level I data exists 
with which to guide optimal patient selection and educate 
expected outcomes [ 22 ,  23 ]. Due to its increased recurrence 
rate, the procedure for prolapse and hemorrhoids (PPH) should 
be used selectively as an alternative to conventional or bipolar 
excisional hemorrhoidectomy in patients with  circumferential  
grade III hemorrhoidal disease without an especially large 
external component. Well-over a dozen randomized trials exist 
which usually show, similar to laparoscopic (minimally inva-
sive surgery), that the PPH has a shorter operative time, less 
postoperative pain, and faster return to work compared to exci-
sional hemorrhoidectomy [ 22 ]. In essence the device is a cir-
cular end-to-end anastomotic (EEA) stapler up-sized for the 
anorectal canal and specifi cally designed and intended for 
endoluminal supra-hemorrhoidal tissue mucosal resection (not 
full- thickness resection!). Thus, it results in pexying the pro-
lapsing hemorrhoids higher in the anorectal canal (“face-lift 
for the anus” similar conceptually to serial rubber band liga-
tion done all at once). The resultant mucosal resection should 
have very few if any muscle fi bers in it and ideally should be 
symmetric and not be eccentric or “waisted   .” Median opera-
tive times should be around 30 min for those over the learning 
curve. Despite short operative times and less postoperative 
pain, widespread adoption has been limited over surgeon con-
cern regarding (a) the different, potentially more serious com-
plications and (b) lack of long-term data. The most recent 
meta-analysis on the topic showed that the PPH procedure has 
a higher recurrence rate, with need for more  re- interventions, 
compared with excisional hemorrhoidectomy [ 24 ]. Thus, it 
would appear patients and surgeons must weigh the short-term 
gains vs. the long-term potential for recurrence. 

 A number of randomized trials have compared LigaSure 
hemorrhoidectomy to stapled hemorrhoidopexy [ 25 ,  26 ]. 
Arsiani recently randomized 98 patients and found that the 
stapled procedure had non-statistically signifi cantly higher 
complication rate (24 % vs. 14 %) and recurrence rate (11 % 
vs. 2 %). These results are nearly identical to those of Sakr 
et al. who randomized 68 patients and found complications 
in 24 % vs. 6 % and residual prolapse in 12 % vs. 3 %.  

    Transanal Hemorrhoidal Dearterialization (THD) 

  Key Concept: THD appears to be effective for grade II and 
III hemorrhoids but has (at present) a niche role in the treat-
ment of hemorrhoids.  

 The newest minimally invasive, alternative treatment 
option for hemorrhoidal disease for patients who defer or 

   Table 20.6    Surgeon- and patient-related factors that infl uence the 
choice of operative intervention for hemorrhoidal disease refractory to 
conservative treatment   

 Surgeon-related  Patient-related 

 Prior education and training  Age, gender, medications 
 Operative experience  Bowel and sphincter function 
 Local resources  Patient travel resources 
 Product availability  Patient work and family preferences 
 Confi dence of diagnosis of 
isolated hemorrhoidal disease 
(i.e., concurrent pelvic fl oor 
dysfunction, fecal 
incontinence, IBD) 

 Red fl ag comorbidities: portal 
hypertension, Crohn, pregnancy, hx 
pelvic radiotherapy/radiation 
proctitis, immunosuppression/
immunocompromised, bleeding 
diatheses, poor functional status, 
limited life expectancy, others 

 Magnitude of hemorrhoidal 
disease burden (i.e., how big 
are they?) 

 Magnitude of the hemorrhoidal 
disease on the patient’s daily quality 
of life (i.e., how bad is it?) 
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have contraindication to excisional hemorrhoidectomy is 
transanal hemorrhoidal dearterialization (THD) also known 
as Doppler-guided hemorrhoidal artery ligation (HAL ) . 
Giordano et al. performed a systematic review of the proce-
dure which reviewed 17 studies and almost 2,000 patients 
[ 27 ]. Although its place in the hemorrhoidal disease treat-
ment algorithm remains uncertain, it appears to be an effi ca-
cious, minimally invasive option for grade II and grade III 
disease. As an outpatient    procedure, operative times were 
typically less than 1 h, with most patients returning to work 
within a few days and only 18 % of patients experiencing 
pain. Acute hemorrhage was rare—seen in only three 
patients. Despite these excellent short-term outcomes, at 
1-year symptom recurrence was relatively common—11 % 
for prolapse, 10 % for bleeding, and 9 % for painful defeca-
tion. Subsequently in a review of 170 patients, Ratto et al. 
reported bleeding in 1.2 %, confi rmed residual prolapse in 
10 %, and recurrent disease requiring operative intervention 
in 4 % [ 28 ]. In this at 1 year, bleeding and prolapse were 
controlled in 94 and 90 %, respectively. Clearly results are 
superior in grade II or II disease compared to grade IV dis-
ease, in which this therapy is likely a suboptimal choice [ 27 , 
 28 ]. Given the paucity of high-quality data, this procedure 
will not be discussed in the remainder of this chapter.  

    Hemorrhoidal Crisis: What Do You Decide 
to Do at the Time? 

  Key Concept: When presented with this situation, it is not the 
time to be overly aggressive surgically. Stick to your basic 
principles of preserving anoderm, relieve the infl ammation 
and clot, and do not damage the underlying sphincter.  

 Hemorrhoidal crisis   , defi ned as acutely incarcerated or 
strangulated internal hemorrhoids with a component of sec-
ondary external thrombosis, requires expedient expert care 
(Figs.  20.3 and 20.4 ). These patients usually have a past his-
tory of constipation and prolapse and present with severe 
anorectal pain as well as urinary retention. In the past, 
patients were treated conservatively with analgesics, ice 
packs, and sitz baths given the major impendent to surgical 
intervention of distorted anatomy from both the underlying 
clot burden as well as the marked edema. However, true risk 
to patients, especially if diabetic, exists with nonoperative 
approach given necrotic tissue.

   In order to expedite resolution of suffering, colorectal sur-
geons facile with excisional hemorrhoidectomy can and 
should intervene selectively in single or multiple quadrants 
as the distorted anatomy and comfort of the surgeon allows 
excising necrotic tissue, expressing thrombosis, and reduc-
ing prolapse. Optimal intervention includes either closed or, 
in the presence of signifi cant necrotic tissue, open excisional 
hemorrhoidectomy (Fig.  20.5 ). In general, the authors would 
avoid stapled hemorrhoidopexy in these circumstances for 

fear of the large 33-mm stapler or large dilator causing inad-
vertent sphincter damage. In addition, a large part of the 
symptoms from this situation is from the external compo-
nent—something that the stapled pexy does not address.

   In 1982, C. Wang from Taiwan reported on his experience 
with urgent closed hemorrhoidectomy in 56 patients [ 29 ]. 
The reported technique specifi cally used packing to push the 
mucosal fl aps against the anorectal wall and to reduce hem-
orrhage, and he reported excellent outcomes. More recently 

  Figs. 20.3 and 20.4    Hemorrhoidal crisis (Courtesy of Richard 
Billingham, MD and Philip Y. Pearson, MD)       
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a randomized trial of a potentially less morbid alternative of 
incising the mucosa overlying the clots (similar to as for 
external hemorrhoids) with rubber band ligation was shown 
to be safe and effective [ 30 ]. 

 In our experience, the choice of what to offer the patient 
depends highly on the surgeon assessment of the degree of 
anatomic distortion and presence or absence of gangrenous 
changes—the latter a clear indication for excision. Also, if a 
less invasive approach is undertaken, without adequate 
assessment of gangrene or suboptimal results, a contingency 
plan for expeditious treatment must be in place if the patient 
decompensates (i.e . , rural or unreliable patients may need to 
be admitted for observation).   

    Postoperative Regimen 

    Bowel Management and Avoiding 
Constipation 

  Key Concept: Ensure your patient is on a proper bowel regi-
men postoperatively or obstipation (or extreme pain with 
hard bowel movements days later) will ensue.  

 After elective hemorrhoidectomy, in addition to taking 
fi ber and increased fl uids, it is important for patients to pre-
emptively treat and avoid narcotic-induced constipation. We 
recommend fi ber twice daily, stool softener three times daily, 
and if no bowel movement within 48 h, then 60 cc of milk of 
magnesia every 12 h until a movement is achieved. An alter-
native regimen would be fi ber in the morning and MiraLax 
(17 g in a tall glass of water) in the evening.  

    Pain Control with Narcotics, NSAIDS 

  Key Concept: Non-narcotics aid in reducing not only the 
pain but also decreasing the need and side effects from 
narcotics.  

 Optimal analgesia    is achieved using a combination of 
nonnarcotics and narcotics including, for example, maxi-
mum dose Tylenol (recently reduced from 4 to 3 g per 24 h 
by the FDA due to concerns over hepatic toxicity) 750 mg by 
mouth every 6 h, alternating every 3 h with 600 mg of ibu-
profen with food every 6 h. Opioid-naïve patients are then 
typically prescribed oxycodone 5–10 mg every hour as 
needed for breakthrough pain, with titration as needed. The 
amount of postoperative opioids may be reduced by the 
intraoperative use of ketorolac, as well as other newer 
adjuncts as described below [ 31 ].  

    Sitz Baths: Do They Work? 

  Key Concept: Despite lack of evidence, sitz baths are widely 
used and have little downside.  

 Used since ancient times, little level I data exist for the 
effect of warm sitz (from the German word “sit”) baths on 
hemorrhoidal pain, but several studies have documented that 
warm water sitz baths do indeed result in a decrease in ano-
rectal canal pressure for both fi ssure and hemorrhoid patients 
[ 32 ,  33 ]. 

 Patients are counseled    that soaking the buttocks and anus 
in warm water for 15 min four times a day is generally rec-
ommended and is thought to (1) aid in keeping the area 
clean, (2) increase perfusion to aid healing (3) reduce ano-
rectal canal resting pressure, and (4) be soothing for most but 
not all patients. In our experience, sitz baths are effective for 
the stated reasons, and patients should be counseled that they 
are an important component of their optimal postoperative 
outcome and one which they need to take responsibility for.  

    Preoperative Counseling and 
Postoperative Instructions 

  Key Concept: Managing patients’ expectations ahead of time 
and having preprinted instructions for the postoperative 

  Fig. 20.5    Wounds following excision for hemorrhoidal crisis. This 
patient is the same as Fig.  20.2  for comparison (Courtesy of Philip Y. 
Pearson, MD)       
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period that addresses many of the commonly encountered 
scenarios and questions go a long way in making this easier 
on your patient (and you).  

    Banding 
 As part of the informed consent process, patients should be 
counseled re: the likelihood of needing additional banding 
every 4–6 weeks until the problem is cured or the patient and 
the surgeon decide to try a different therapy. In addition, we 
cover the possibility of vasovagal reaction (relatively com-
mon) that they may experience some additional bleeding 
after the band falls off in 5–7 days, discomfort with the feel-
ing that something is stuck in their rectum for approximately 
24 h, feel the urge to defecate, and that rarely the rubber band 
application of the rubber band may result in perianal sepsis 
and risk of colostomy or death. Patients are counseled if they 
have fever or urinary retention to proceed to the emergency 
room for evaluation. Table  20.7  shows a sample of banding 
patient instructions.

       Stapled Hemorrhoidopexy 
 Patients should be counseled that the fi rst part of the oper-
ation is an exam under anesthesia, and sometimes those 
fi ndings will steer us away from the stapled procedure; 
you and patient should, ahead of time, discuss the possi-
bility that the EUA may change the operative plan, and the 
surgeon may recommend just banding at the time of EUA 
or excisional hemorrhoidectomy. Although stapled hem-
orrhoidopexy results in less discomfort relative to exci-
sional procedure, patients may still experience signifi cant 
discomfort that may last as long as 2 weeks (or perma-
nently in the setting of complications) and should be given 
appropriate analgesics (i.e .,  narcotics) and bowel regi-
men. Also, most of the complications of stapled hemor-
rhoidopexy (see below) should be discussed with the 
patient, including chronic or permanent alterations in 
bowel habits and permanent pain and need for additional 
surgery. In general the recommendations from Table  20.7  
apply, with the exception that patients may see staples as 
opposed to bands.  

    Excisional Hemorrhoidectomy 
 This procedure is notoriously painful, and patient should 
expect pain and discomfort for the better part of 6 weeks. 
Patients need to be committed to doing sitz baths and prevent-
ing constipation that can be anticipated due to the narcotics 
and also fear of painful defecation (fi ber twice daily, Colace 
100 mg orally three times daily at a minimum, increased fl uid 
>2 l per day). If the patient does not have a bowel movement 
within 48 h of surgery despite the above regimen, then we 
recommend starting 60 cc of milk of magnesia every 12 h 
until a bowel movement is achieved. Use of ice packs (frozen 
peas which mold to the area as they soften) may also be used 
to treat discomfort and swelling. Patients also need to under-
stand that after approximately 24–48 h, the wounds are likely 
to open up and signifi cant swelling may occur. It is also a 
good idea to let your patient know they may have open 
wounds for weeks that will eventually heal in but may be left 
with small tags that can always be removed in the offi ce.    

    Complications of Hemorrhoidectomy: What 
Are They, How Often Do They Occur, and 
How to Approach and Manage Them? 

  Key Concept: Hemorrhoidectomy typically goes very well, 
but it is not a benign operation. You need to be aware of not 
only how to avoid complications but also how to manage 
them.  

 Other than surgical texts which provide exhaustive 
reviews of complications [ 34 ,  35 ], some of the best available, 
real-world data on hemorrhoidectomy complications comes 
from the University of Minnesota experience in over 21,000 
patients [ 11 ]. Overall a small percentage developed a com-
plication of excisional hemorrhoidectomy. A similar, small 
but interesting study (largely due to the fact that they reported 
what the complications were attributable to) is a review of 
over 700 Russian patients that found complications occurred 
in 23.3 %—likely higher than many surgeons would estimate 
[ 36 ]. They found that one-quarter of these were attributable 
to occult concomitant anorectal pathology at the time of the 
hemorrhoidectomy, one-third attributable to the excision 
itself, and 36 % attributable to systemic disease. A summary 
of complications is shown in Table  20.8 .

      Urinary Retention 

 One of the more common occurrences after excisional hem-
orrhoidectomy, urinary retention can be a nuisance for 
patient but can also predispose to urinary tract infection sec-
ondary to repeated catheterization. The University of 
Minnesota study [ 11 ] reported that 20 % of patients 
 developed either urinary retention or infection. Retention is 

    Table 20.7    Post-hemorrhoidal banding patient instructions   

 Self-care after banding 

 Discomfort in rectum  Sitz baths, Tylenol, ibuprofen 
 Constipation prevention  1st-line fi ber, 2nd-line milk of magnesia 
 Bleeding  Minor bleeding expected 
 Infection  Rare; if delayed urinary retention or 

fever >101.3 °F (38.5 °C), then consider 
proceeding to the emergency department 

 Passing the band  Expect to not necessarily see the band(s) 
pass in the stool 

 Recurrent symptoms  Return to clinic no sooner than 6 weeks 
for consideration of additional banding 
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certainly multifactorial and related to excess IV fl uids, rectal 
pain and spasm, and narcotics. (See preventative strategies at 
the end of this chapter and in Table  20.8 .) Typically patients 
will require placement of a Foley catheter with a leg bag for 
3–7 days, followed by successful resolution following a “fi ll 
and pull” in the clinic setting.  

    Hemorrhage 

 Early acute postoperative hemorrhage after excisional hem-
orrhoidectomy, defi ned as within the fi rst 24 h, is a technical 
error from inadequate suture ligation of the apex of the hem-
orrhoidal pedicle. Delayed hemorrhage is typically reported 
at 2.4–6 % [ 11 ,  34 ] and may represent disruption of the ped-
icle suture by erosion or destruction by sepsis and is likely 
unavoidable in most cases. Although the vast majority of 
cases are self-limiting, moderate to severe stenosis will often 
require a repeat examination under anesthesia and suture 
ligation. 

    Whitehead Deformity 
 Mucosal ectropion (Fig.  20.6 ) is a complication most com-
monly seen after Whitehead operation, also known as cir-
cumferential hemorrhoidectomy. Currently, in the early 
twenty-fi rst century, given the success and durability of 
3-quadrant open or closed excisional hemorrhoidectomy, 

relatively few colorectal surgeons have been trained in the 
procedure or perform it commonly. Nonetheless, it can still 
result from excessive hemorrhoidectomy and/or improper 
technique of suturing the mucosa not approximately to, but 
distally to, the dentate line and or anal verge or suturing 
excessive/prolapsing mucosa. Such improper technique can 
also lead to anal stricture. When confronted with this situa-
tion, resection of the excess mucosa and bilateral fl aps are 
often successful (Fig.  20.7 ).

    Table 20.8    Complications of excisional hemorrhoidectomy [ 36 ]   

 Frequency  Possible preventive measures  Management 

 Pain  100 %  Preemptive analgesia, avoid excessive anoderm 
(skin) excision. Preoperative expectation 
management 

 Tylenol, NSAIDs, narcotics, bowel regimen 

 Skin tags  Common  Preoperative expectation management  Consider excision only if associated with exceptionally 
poor hygiene and/or quality of life and not stenotic 

 Urinary 
retention 

 2–36 %  Limit intraoperative fl uids, mandatory voiding, and 
bladder scans prior to discharge 

 Intermittent clean catheterization, Foley catheterization, 
outpatient follow-up 

 Incontinence  2–12 %  Avoid incising sphincter muscle. Patient selection 
(avoid excision in patients with preexisting 
incontinence) 

 Seepage and soiling usually resolves by 8 weeks. Pads, 
bulking agents, antimotility agents. Kegel exercises, 
pelvic fl oor retraining 

 Recurrent 
hemorrhoids 

 <10 %  Optimal patient selection and technique, 
preoperative expectation management 

 Banding, redo excision 

 Hemorrhage  2–6 %  Completion anoscopy, packing, hold aspirin, 
NSAIDs, antiplatelet agents preoperatively 

 Exam under anesthesia, suture ligation 

 Stricture/severe 
anal stenosis 

 <6 %  Avoid excessive excision without adequate  mucosal  
bridges between quadrants 

 Anal self-dilation, dermal advancement fl aps/anoplasty 

 Infection/
chronic open 
wounds 

 <6 %  Avoid excessive excision without adequate  skin  
bridges between quadrants. Preoperative smoking 
cessation/nutritional optimization 

 Wound hygiene, bulking agents, nutritional optimization 

 Whitehead 
deformity 

 ?  Do not excessively exteriorize the advanced 
mucosa beyond the dentate line 

 Dermal advancement fl aps/anoplasty 

 Wet anus and 
pruritus ani 

 ?  Do not excessively exteriorize the advanced 
mucosa beyond the dentate line. Avoid incising 
sphincter muscle. Patient selection (avoid excision 
in patients with preexisting incontinence) 

 Dietary changes, bulking agents, antimotility agents. If 
ectropion, then anoplasty with excess mucosal excision 
and anchoring of cut mucosal edge +/− dermal 
advancement fl ap 

 Chronic pain  ?  Avoid excising posterior midline  Defi ne and treat underlying source of pain 

  Fig. 20.6    Mucosal ectropion following circumferential hemorrhoidec-
tomy (Courtesy of W. Brian Sweeney, MD)       
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         Fecal Incontinence 

 Frank fecal incontinence after hemorrhoidectomy is rare; 
however, continence alteration may be relatively common 
(2–12 %) and likely due to preexisting incontinence in older 
or female patients with altered pelvic fl oor. This may be 
partly attributable to anal retracting/exuberant exam under 
anesthesia or rarely can be seen in the case of massively 
chronically prolapsing hemorrhoids where the chronic clot 
has fi brosed and obliterated the normal anatomic planes suf-
fi ciently to allow the surgeon to damage the external sphinc-
ter inadvertently (Fig.  20.8 ). Incontinence to fl atus is likely 
more common given the proximity of the hemorrhoidal bun-
dle to the internal sphincter, especially those already at risk. 
This is also the main reason  not  to perform concomitant 
sphincterotomy. We prefer to approach these patients with 
bulking agents, bowel-slowing medications (i.e., Imodium), 
and, more than anything, allowing suffi cient time to deter-
mine the ultimate function, as most will improve.

       Anal Stricture 

 Anal stricture, estimated to occur in 0–6 % of patients after 
hemorrhoidectomy, represents the trading of one surgical 
disease for another (Fig.  20.9 ) [ 37 ]. Patients with very large 
essentially circumferential hemorrhoidectomy, in whom a 
three-quadrant or circumferential excision is undertaken and 
the wounds are closed under tension, are prone to develop 
this complication. It can certainly also develop in lesser cases 
in patient known to be predisposed to excess scar formation. 
The underlying pathophysiology is lack of elastic tissue 
encircling the sphincter complex, with removal of the ano-
derm, preventing iris-like dilation during defecation. 
Treatment is anoplasty with healthy elastic perianal skin is 

brought into the anal canal (Fig.  20.10 ). Severe, circumfer-
ential anal canal stenosis is rare and typically managed either 
by chronic self-dilation with Young’s dilators [ 34 ] or dermal 
advancement fl aps such as house, V-to-Y, or diamond fl aps.

        Chronic Open Wounds 

 In a review of 1,184 hemorrhoidectomies, Pattan-arun found 
that at 2 weeks, although wound dehiscence was found in 
2 %, irrespective if the case was done urgently for hemor-
rhoidal crisis or electively, by the fourth postoperative week 
all had healed without stricture [ 38 ]. We have not always had 
this success rate at 4 weeks, and typically tell our patients 
their wounds may be open for 6–8 weeks prior to fi nal clo-
sure. A small percentage of patients will continue to have 

  Fig. 20.7    Completed bilateral house fl aps for mucosal ectropion 
(Courtesy of W. Brian Sweeney, MD)       

  Fig. 20.8    Chronic grade three hemorrhoids. Note the chronic hyper-
trophic skin changes and mucosa with stigmata of recent bleeding       

  Fig. 20.9    Anal stenosis following hemorrhoidectomy. Note the small 
maximal diameter with eversion of the anal canal (Courtesy of W. Brian 
Sweeney, MD)       
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open wounds (Fig.  20.11 ). We have found anecdotally that 
10 % metronidazole ointment applied bid has worked well in 
this situation. You should always consider the possibility of 
underlying Crohn’s disease in these patients. Occasionally, 
in the absence of healing, you may need to perform a 
dermal fl ap.

       Wet Anus and Pruritus Ani 

    This complication can result either from lack of approxima-
tion of the anal cushions resulting in mucus seepage, pH 
alterations, and chronic perianal itching or from mucosal 
ectropion. Depending on the source, this often resolves with 
complete healing of the wounds. Ectropion (as above) may 
require revisional surgery. While the causes of pruritus ani 
are extensive (and beyond the scope of this chapter), we have 

found good results with avoiding soaps and other methods in 
attempt to “clean” the area. Also, Calmoseptine® ointment 
(Calmoseptine Inc), using non-deodorant baby wipes, cotton 
balls at the anal verge for moisture wicking, and avoidance 
of scratching all are part of a regimen to relieve symptoms.  

    Chronic Pain 

 Chronic pain is rare. While it has been described more com-
monly following PPH, it may also be seen after hemorrhoidec-
tomy. We refer you to the excellent chapter in this text by Drs. 
Bastawrous and Billingham on the approach to this condition.  

    Skin Tags (They Want It Flat!) 

 Excision of the external component of hemorrhoids is a stan-
dard part of excisional three-quadrant hemorrhoidectomy. 
However, patients must be counseled regarding the possibility 
of residual skin tags. While the patient or surgeon quest for 
“the perfect anus” is plausible, it may result in anal stenosis or 
anal fi ssuring—thus, trading one problem for another, poten-
tially more troublesome, and more diffi cult to treat, problem. 
However, removal of small external tags following a hemor-
rhoidectomy is often easily accomplished in the clinic.  

    Recurrent Hemorrhoids 

 Management of recurrent disease may be strongly infl uenced 
by prior excisional hemorrhoidectomy. Reassessment of all 
the baseline characteristics is mandatory, including lifestyle 
modifi cation and weight reduction and reevaluating the need 
for colonoscopy, as is obtaining the initial consultation and 
operative reports. Consideration of other previously recog-
nized factors, which may be infl uencing the symptoms of 
bleeding, as simple as noncompliance, or as complex as 
unrecognized bleeding diatheses or original misdiagnosis is 
crucial prior to recommending optimal treatment. 

 Depending on the size of the problem, the recurrence may 
now be amenable to banding or in select cases a directed 
hemorrhoidectomy ensuring you leave enough anoderm to 
avoid stricture.   

    Banding Complications 

  Key Concept: While several of the complications seen with 
excisional hemorrhoidectomy can also occur with banding, 
unique complications do occur with this procedure that you 
need to be familiar with and counsel your patients 
accordingly.  

  Fig. 20.10    House fl ap anoplasty for anal stenosis (Courtesy of W. 
Brian Sweeney, MD)       

  Fig. 20.11    Chronic open wounds following 3-quadrant hemorrhoid-
ectomy (Courtesy of Richard Billingham, MD)       
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    Pain 

 Discomfort and pain after rubber band ligation is common 
(5–60 %), but severe pain uncommon is estimated to occur in 
approximately 5 % and may be related to either anospasm or 
from placing the bands too close to the dentate line. In gen-
eral, bands should be placed at least 1–2 cm proximal to the 
dentate line. If this is the case, the band should be immedi-
ately removed with a small blade. Occasionally, especially 
when patients re-present several hours later, there may be 
acute swelling that mandates examination under anesthesia 
to both remove the band and rule out signs of sepsis. Pain 
may also result from overzealous examination and resultant 
acute anal fi ssure. Typically this will get better on its own 
quickly, though may benefi t from topical pain medications 
such as lidocaine. 

 In a prospective study of over 512 patients, 2.5 % were 
hospitalized—half due to delayed massive bleeding, the oth-
ers for fever and urinary retention, and three with severe pain 
due to acute thrombosis of external hemorrhoids (Fig.  20.12 ) 
[ 39 ]. In this series, another 4.6 % developed minor complica-
tions, almost half of these for thrombosed external hemor-
rhoids, and even several for priapism.

       Bleeding 

 After banding, bleeding may be immediate or delayed, minor 
or massive [ 40 ]. 

 Some surgeons suggest that patients who are on antico-
agulants or antiplatelet agents are best managed by exci-
sional hemorrhoidectomy as compared with rubber band 
ligation as the excisional technique hemostasis would seem 
to be more reliable to avoid delayed bleeding. However, at 
least one large study suggests the risk of bleeding to be low 
(1–2 %) even if these medications are  not  held, with the 

exception of Plavix, which accounted for 50 % of the bleed-
ing episodes [ 41 ]. In general, banding on anticoagulation 
medications and most antiplatelet agents is a relative contra-
indication [ 1 ].  

    Vasovagal Symptoms and Syncope 

 Placing patients in steep Trendelenburg’s position for the 
several minutes required for exam and band placement, as 
well as the stress and severe embarrassment some patients 
experience, may result in vasovagal symptoms and even syn-
cope. It is wise to have smelling salts within reach of the 
providers so as to recognize pre-syncope and hopefully avoid 
a traumatic fall off the table.  

    Sepsis 

 Often discussed but rarely observed, perianal sepsis from 
rubber band ligation has been reported to result in need for 
fecal diversion and potentially death, largely due to over-
whelming sepsis from Fournier’s gangrene. Of note, this has 
also been observed after excisional hemorrhoidectomy and 
PPH [ 42 ]. You must be familiar with presenting signs and 
symptoms, which include delayed urinary retention, fever, 
worsening/severe pain, excessive drainage, and shock. We 
tell our patients if they experience any one of these to report 
to the emergency department. Work-up may reveal leuke-
moid reaction and extraluminal (retroperitoneal) gas and 
fl uid collections. Examination may range from relatively 
normal or a small amount of edema/infl ammation to celluli-
tis and gangrene (Fig.  20.13 ). Given the potential for disas-
trous outcomes, broad-spectrum antibiotics and prompt 
examination under anesthesia with debridement of necrotic 
tissue are recommended (Fig.  20.14 ).

        Recurrence 

 The durability of rubber band ligation is known to be inferior 
to excisional hemorrhoidectomy, especially for grade III dis-
ease. In many ways, recurrence can be more of an anticipated 
outcome than a complication, and patients should be coun-
seled thusly [ 43 ]. Given a recurrence, we should note that 
prior banding is generally not a contraindication to addi-
tional banding. In fact, most banding patients are satisfi ed 
with this treatment option. The impact of disease on the 
patient’s quality of life and ability to tolerate the increased 
time off work and pain associated with excisional 
he morrhoidectomy need to be reassessed prior to choosing 
the next treatment option. Nonetheless, re-banding is 
 generally safe and moderately effi caciousness as reported by 

  Fig. 20.12    Acute thrombosed hemorrhoid following banding 
(Courtesy of Richard Billingham, MD)       
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Iyer et al. [ 44 ]. In their series of 805 patients and 2,114 
bands, symptoms were successfully treated in 60–74 % of 
recurrences, with an overall cumulative success rate of 80 %.   

    Stapled Hemorrhoidopexy (PPH) 

    Indications: When Should We Be Using 
This Procedure? 

  Key Concept: There are a wide variety of opinions on the 
utility of stapled hemorrhoidopexy.  

 As mentioned in the surgical decision-making section 
earlier in the chapter, due to its increased recurrence rate, 
PPH should be used selectively as an alternative to conven-
tional or bipolar excisional hemorrhoidectomy in patients 
with circumferential grade III hemorrhoidal disease without 
an especially large external component. PPH    may also poten-
tially be used in early grade IV hemorrhoidal disease, though 
we do not use it in these cases, or in the presence of gangre-
nous hemorrhoids (Fig.  20.15 ).

   Pescatori et al. reviewed the literature on severe compli-
cations of PPH including chronic pain, rectal luminal oblit-
eration, rectovaginal fi stula, pelvic sepsis, and need for 
proximal fecal diversion [ 45 ]. Their review found that 
fourth-degree hemorrhoidal disease was a relative contrain-
dication to PPH as the results are worse and complications 
rates higher than in third-degree disease. Another relative 

  Fig. 20.13    Fournier’s gangrene 
with cellulitis and 
ischemia (Courtesy of Philip 
Y. Pearson, MD)       

  Fig. 20.14    Wide debridement of Fournier’s gangrene (Courtesy of 
Philip Y. Pearson, MD)       
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complication is poor sphincter function, while anticipated 
future anoreceptive intercourse, enteroceles, and anismus are 
absolute contraindications. Complications after PPH are 
summarized in Table  20.9  [ 35 ,  45 ,  46 ]. Overall urinary reten-
tion is most common. Among the others:

       Chronic Pain 

 Pain and tenesmus after PPH can be a chronic problem after 
PPH. Cheetham et al. reported on 16 patients who were fol-
lowed for over 6 months, and 1/3 had pain and urgency 

which lasted for as long as 15 months [ 47 ]. Most of these 
patients had muscle incorporated into the donut (Fig.  20.16 ), 
emphasizing the importance of  mucosal only bites on the 
purse-string suture .

       Recurrence 

 One of the weaknesses of this minimally invasive approach 
is that the long-term durability is questionable, especially 
given the short- and medium-term results are inferior to that 
of excisional hemorrhoidectomy [ 23 ]. In the Cochrane meta- 
analysis, similar to the more recent meta-analysis described 
above, the authors found that for all outcomes related to 
recurrence, excisional hemorrhoidectomy was superior to 
the PPH by an odds ratio of 2.7–3.6, although the proportion 
of asymptomatic patients was no different between the pro-
cedures in this analysis. We also do not have experience in 
performing repeat stapled hemorrhoidopexy (following an 
initial PPH) but worry about leaving two staple lines close 
together with a potentially ischemic area of mucosa between.  

    Sphincter Damage 

 The width (size) of the PPH device is 33 mm and the circular 
anoscope up to 37 mm. Although this is slightly smaller than 
the size of the transanal endoscopic microsurgical operating   Fig. 20.15    Gangrenous hemorrhoids       

   Table 20.9    Complications of stapled hemorrhoidopexy   

 Complication  Frequency  Possible preventive measures  Management 

 Acute pain  26–60 %  Avoid incorporating muscle  Analgesics, sitz baths, tincture of time 
 Chronic pain 
and/or urgency 
(post- PPH 
syndrome) 

 5–31 %  Avoid too low stapler placement, avoid 
incorporating muscle. Mucosal-submucosal 
purse- string/staple line should be in distal rectal 
mucosa  not  anal canal 

 Anti-infl ammatories, calcium channel blockers 

 Rectal stenosis  <21 %  Fiber supplementation to avoid constipation-induced 
staple extrusion with subsequent fi brosis 

 Gentle digital rectal dilation without sedation 

 Delayed 
bleeding from 
staple line 

 1–13 %  Completion anoscopy with suture ligation of 
bleeders or hemostatic agents, i.e .,  FloSeal 

 Assess for unrecognized coagulopathy, exam under 
anesthesia, suture ligation 

 Recurrence  7.5 %  Optimal patient selection, expectation management, 
optimal technique 

 Lifestyle modifi cation, rubber band ligation, THD, 
redo PPH, excisional hemorrhoidectomy? 

 Sphincter 
damage/
incontinence 

 1 %  Gentle serial dilation. Avoid in patients with 
borderline continence 

 Kegel exercises, pelvic fl oor retraining, bulking agents, 
antimotility agents, others as appropriate 

 Pelvic sepsis  Rare  Proper technique and patient selection but likely 
unpreventable 

 Broad-spectrum antibiotics, CT scan, exam under 
anesthesia +/− laparotomy and fecal diversion 

 Rectal 
perforation 

 Rare  All cases involved full-thickness wall rectal excision  Resuscitation, broad-spectrum antibiotics, fecal 
diversion 

 Rectal 
obstruction 

 Rare  Ensure proper purse-string suture placement so that 
both are cut by the stapler 

 Exam under anesthesia, transanal or endoscopic 
purse-strong cutting 

 Rectovaginal 
fi stula 

 Rare  Ensure anterior purse-string in mucosal-submucosal 
and not full thickness. Double-check vagina before 
fi ring stapler 

 Large/highly symptomatic: fecal diversion Small/
mildly symptomatic: transvaginal/endorectal 
advancement fl ap(s) 
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proctoscope (40 mm), caution should still be used in those 
patients with preexisting sphincter injury or fecal inconti-
nence. For those without these contraindications, slow, gen-
tle, serial dilation from one-fi nger breathe to the size of the 
device is optimal. The other mechanism by which sphincter 
damage during PPH may occur is by placing the purse-string 
suture too deep. When fi red, especially when the stapler is 
placed too low (i.e., in the anal canal), the staple line may 
incorporate muscle fi bers. If this occurs, you have to fall 
back on medical management of bulking and bowel-slowing 
agents, and again, waiting to see their eventual function.  

    Too Low Stapler Placement: 
Post-PPH Syndrome 

 Proper technique suggests that the resulting staple line 
should be approximately 2 cm proximal to the apex of the 
hemorrhoidal bundles. Placing the purse-string and stapler 
too low will result in inadvertent excision of the hemor-
rhoidal tissues. Given their bulkiness, this is likely to result 
in an asymmetric resection of the mucosal ring that will 
increase recurrence rate (Fig.  20.16 ). However, low stapler 
placement may also cause internal sphincter spasm and 
infl ammation, similar to low anterior syndrome following a 
proctectomy. This is typically treated with anti-infl ammatory 
agents  per orum  or  per rectum  but in rare cases may require 
removal of the staples.  

    Bleeding 

 Bleeding from the staple line is relatively common after the 
PPH device is fi red. This can be minimized by holding the 

stapler for a minimum of 20 s before fi ring. Post-fi ring care-
ful, circumferential anoscopy to assess for bleeding from the 
staple line is a mandatory part of the procedure. We prefer a 
placement of hemostatic 3–0 vicryl sutures perpendicular to 
the staple line as needed to achieve optimal hemostasis. 
Mongardini et al. reported on 197 PPH procedures in which 
FloSeal™ was used as a hemostatic adjunct, instead of 
hemostatic sutures on the suture line, and no major postop-
erative bleeding was observed, compared to 1.3 % in other 
series [ 48 ].   

    Preventing Complications 

  Key Concept: Like most things, it is often easier to avoid 
complications than to manage them. Here are some helpful 
tips we have found regarding hemorrhoid management.  

    Technical Tips: Excisional Hemorrhoidectomy 

  Avoid inadvertent excessive excision (cushions vs. anoderm):  
In order to obtain the optimal exam under anesthesia, we rec-
ommend general anesthesia with neuromuscular blockade 
(paralysis). Similarly a four-quadrant intersphincteric block 
can aid in optimal exposure (we use a 50-50 mixture of 
Marcaine and lidocaine). Preemptive perianal skin block 
with this mixture may decrease postoperative discomfort. 
However, you must keep in mind that local may distort the 
normal anatomy, so consider using a marking pen to mark 
the anoderm to be excised prior to instillation of local 
anesthetic. 

 It should always be remembered and taught that the goal 
of excisional hemorrhoidectomy is to excise the optimal 
amount of hemorrhoidal cushions to prevent recurrence of 
the symptoms, while overzealous anodermal excision will 
invariably result in anal stenosis. When excising several col-
umns, you should always leave a minimum of 1–2 cm of 
anoderm between columns. 

  Reduce the risk of intraoperative bleeding:  In order to 
reduce the risk of bleeding  during  an excisional hemorrhoid-
ectomy, some surgeons choose to place a ligating/pexying 
stitch at the apex of the hemorrhoidal bundle and nascent 
specimen prior to excision to decrease bleeding during 
excision. 

  Avoid sphincter injury:  You can use large curved Mayo 
scissors to push the sphincters down against the anorectal 
wall during excision of the specimen to decrease likelihood 
of injury to the underlying sphincter. 

  Optimal analgesia:  Several adjuncts exist that can help to 
reduce postoperative pain. 

 One includes performing a lateral internal sphincterotomy 
at the same time as the hemorrhoidectomy [ 49 – 55 ]. Data 

  Fig. 20.16    Stapled hemorrhoidopexy specimen demonstrating  varying 
degrees of thickness       
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from randomized trials are few and have mixed results. In 
our opinion, especially given long-term outcomes after 
sphincterotomy for fi ssure with up to 10 % continence alter-
nations, it cannot be recommended at present. Chemical 
sphincterotomy with Botox or calcium channel blockers may 
reduce pain in the fi rst postoperative week and may be a sea-
sonable albeit costly alternative [ 56 ]. 

 Several randomized trials have examined the role of elec-
trosurgical devices such as the LigaSure™ or Harmonic 
Scalpel™ to incrementally improve excisional hemorrhoidec-
tomy. A    meta-analysis from 2007 showed that although the 
LigaSure may decrease operative time and blood loss, it does 
so at increased cost without decrease in postoperative pain 
[ 20 ]. Another medical device reported to reduce post- 
hemorrhoidectomy are implantable local infi ltration systems 
such as the On-Que™ and other pumps such as a subcutane-
ous morphine pump [ 57 ]. In general, lack of high-quality data, 
local availability, and cost all limit widespread adoption. 

 A recent, exciting development that holds promise in the 
reduction of post-hemorrhoidectomy pain is liposomal bupi-
vacaine. The liposomes slowly dissolve, releasing the local 
anesthetic over 72 h. To date, several randomized trials of the 
effect of this medicine in this patient population have been 
published [ 58 – 60 ]. In a randomized trial of almost 186 
patients, Gorfi ne et al. reported that this injection of 300 mg 
of liposomal bupivacaine, as compared to placebo, resulted 
in a statistically signifi cant reduction in opioid use and 
improved patient satisfaction. In another randomized trial 
including 100 patients, Haas et al. demonstrated a similar 
effect on opioid use and also showed a dose-response curve 
up to 266 mg of the liposomal formula compared with 75 g 
of non-liposomal bupivacaine. This formulation, which 
appears effective as shown by these studies, holds promise. 
Due to its relative infancy, current widespread adoption is 
limited by the relative lack of literature, as well as its cost. 

  Prevention of early bleeding:  At the conclusion of exci-
sional hemorrhoidectomy, some surgeons use an anal pack 
or anal tampon to push the mucosa against the anorectal 
wall. This may be as simple as lubricated plain gauze with tie 
(tampon string) or as fanciful (and costly) as nonadherent 
dressing such as rolled-up “cigarette” of Telfa TM  wrapped in 
Surgicel® (Ethicon Biosurgery, Cincinnati, OH). Although 
these measures provide some reassurance to the surgeon, 
they are likely excessive if increased attention is paid to 
hemostasis as viewed anoscopically at the end of the case. 

  Increase the detection of early bleeding:  An alternative to 
anal packing is an anal dam, which keeps the anus open 
enough to allow blood to egress from the canal so as to allow 
timely recognition while the patient is still in the recovery 
room and hopefully before a patient develops hemorrhagic 
shock. The cut end of the surgeon’s rubber glove, or a piece 
of Telfa, is placed with one end in the canal and the other 
outside of the body. This is felt to be critical important by 

some surgeons, following the dictum that with a competent 
(closed) anus, the colorectum can store the entire intravascu-
lar volume of blood.  

    Patient Selection 

 As mentioned throughout this chapter, patient selection is 
crucial for optimal outcomes. Optimal treatment recommen-
dations start with a thorough examination, ideally in the 
offi ce with a motorized exam table, a selection of different 
anoscopes, and high-quality lighting. Patient goals should 
also be carefully assessed prior to the examination and again 
prior to leaving. For example, a patient may successfully 
undergo lifestyle modifi cations and serial rubber band liga-
tion for bleeding internal hemorrhoids. On follow-up, the 
bleeding is treated, but the patient still notices (yet does not 
complain of) prolapse. Despite the prolapse, from the 
patient’s perspective, their goals may have been met without 
additional intervention. On the other hand, if a cirrhotic has 
chronic bleeding internal hemorrhoids, rubber banding may 
result in torrential, unstoppable bleeding, so the patient and 
other care provider expectation of no bleeding may not be 
reasonable, and simple suture ligation, transjugular intrahe-
patic portosystemic shunt (TIPS), or palliation of the anemia 
with transfusion of blood products may be the safest, most 
appropriate treatment (Fig.  20.17 ).

       Fluid Restriction (Urinary Retention) 

 According to the American Society of Colorectal Surgeons 
recommendations, intraoperative fl uid restriction will 
decrease the likelihood of urinary retention [ 1 ,  61 ]. Thus, it is 
important for you to communicate this to the anesthesia team 
who may not be aware of these recommendations. Protocols 
for early recognition prior to discharge need to be established 
at each surgeon’s operative facility; we recommend manda-
tory void >100 cc plus a bladder scan to avoid unnecessary 
emergency room visits in those in whom it will develop.   

    Summary Pearls 

 Managing patients with hemorrhoidal disease will be a fre-
quent occurrence for anyone treating patients with colorectal 
problems. Though diffi cult to summarize everything you 
will encounter, we leave you with a few fi nal thoughts.
•    Complications after treatment for hemorrhoidal disease, 

including recurrence, are relatively common and in many 
cases can be avoided by proper patient selection, preop-
erative optimization, and intervention tailored to the indi-
vidual’s goals and expectations.  
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•   Technical complications after operative intervention 
can result in permanent negative impact on patient qual-
ity of life. Therefore, it is imperative that you as the 
surgeon be competent, aware of the technical nuances 
of the procedures you offer, and familiar with the fre-
quency and management of procedural-specifi c 
complication.        
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            Background 

 Fistula-in-ano is one of the most common anorectal disor-
ders you will encounter. Many of them will be straightfor-
ward and heal without any recurrence or functional defi cits. 
Others will be almost as trying on you as they are debilitating 
on your patient. It is important that you have a stepwise 
approach to anal fi stulas and always consider the anatomy of 
the tract(s), sphincter complex involved, prior history of your 
patient (e.g., anorectal surgery continence status), and any 
underlying pathology (e.g., IBD). My goal in this chapter is 
to provide you with information regarding the diagnosis and 

treatment, and along the way give you some of my thoughts 
and biases about how I think about this problem.  

    Pathophysiology 

  Key Concept: A cryptoglandular origin is the source of 
~80 % of all anal fi stulas.  

 A fi stula-in-ano is an abnormal tract or cavity communicat-
ing with the rectum or anal canal by an identifi able internal 
and external opening. Most fi stulas are thought to arise due to 
cryptoglandular infection and can be classifi ed as described by 
Parks and colleagues (Fig.  21.1  and Table  21.1 ) [ 1 ]. Other 
causes include infections (e.g., HIV), infl ammation (e.g., 
IBD), neoplasms, and trauma [ 2 ]. While these are fairly 
straightforward concepts, it is important to remember that 
approximately 30–50 % of anorectal abscesses will lead to an 
anal fi stula. When draining an anorectal abscess, you should 
inform your patient of this fact, to both manage expectations 
and allow them to follow-up appropriately if this should occur.

        Evaluation and Workup 

    History 

  Key Concept: Most routine fi stulas you can elicit on history 
alone. Use the history to tease out those that are more con-
cerning for sources other than cryptoglandular.  

 A patient with a fi stula-in-ano will often recount a history 
of an abscess that has been drained either surgically or spon-
taneously. Patients may complain of drainage, pain with def-
ecation, bleeding due to the presence of granulation tissue at 
either opening, swelling, and/or decrease in pain with drain-
age. Additional bowel or systemic symptoms (i.e., abdomi-
nal pain, bloody diarrhea, weight loss, immunosuppression) 
may be present when the fi stula is not cryptoglandular.  

      Fistula-in-Ano 

           David     E.     Beck     
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 Key Points 

•     Although it seems very basic, correctly identifying 
the internal and external openings without missing 
secondary or high blind tracts or creating false pas-
sages is the key to minimizing failures and 
recurrences.  

•   Imaging studies are typically not required outside 
of complex and recurrent fi stulae.  

•   While several methods are used in the surgical man-
agement of fi stula-in-ano, they all work on the basic 
premise of destroying or sealing the internal 
opening.  

•   When in doubt, preserve the sphincter muscle 
complex.    
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    Physical Examination 

  Key Concept: Although you may not always readily fi nd the 
internal opening on physical examination, you can often get 
a feel for the extent of the disease process and exclude other 
sources of pathology.  

 The external or secondary opening may be seen as an 
elevation of granulation tissue discharging pus. This may 
be elicited on digital rectal examination. In most cases, the 
internal or primary opening is not apparent. The number of 
external openings and their location may be helpful in 
identifying the primary opening. According to Goodsall’s 
rule (Fig.  21.2 ), an opening seen posterior to a line drawn 
transversely across the perineum will originate from an 
internal opening in the posterior midline. An anterior 
external opening will originate in the nearest crypt. 
Generally, the greater the distance from the anal margin, 
the greater the probability of a complicated upward 

  Fig. 21.1    Classifi cation of fi stula-in-ano. ( a ), Intersphincteric. ( b ), Transsphincteric. ( c ), Suprasphincteric. ( d ) Extrasphincteric (With permission 
from Vasilevsky [ 2 ])       

   Table 21.1    Classifi cation of fi stula-in-ano   

 Intersphincteric 
  Simple low tract 
  High blind tract 
  High tract with rectal opening 
  Rectal opening without perineal opening 
  Extrarectal extension 
  Secondary to pelvic disease 
 Transsphincteric 
  Uncomplicated 
  High blind tract 
 Suprasphincteric 
  Uncomplicated 
  High blind tract 
 Extrasphincteric 
  Secondary to anal fi stula 
  Secondary to trauma 
  Secondary to anorectal disease 
  Secondary to pelvic infl ammation 
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 extension [ 3 ]. Digital rectal examination may reveal an 
indurated cord-like structure beneath the skin in the direc-
tion of the internal opening with asymmetry between right 
and left sides. Internal openings may be felt as indurated 
nodules or pits leading to an indurated tract [ 3 ]. Look for 
posterior or lateral induration that may be palpable, as this 
may indicate fi stulas deep in the postanal space or horse-
shoe fi stulas [ 3 ,  4 ]. Bidigital rectal examination will defi ne 
the relationship of the tract to the sphincter muscles and 
provides information as to preoperative sphincter tone, 
bulk, and voluntary squeeze pressure that need to be 
assessed.

   Anoscopy is done prior to operation in an attempt to iden-
tify the primary opening, while sigmoidoscopy may locate a 
proximal internal opening and excludes underlying pathol-
ogy such as proctitis or neoplasia. If you see either of these 
(or fi ndings concerning for either), you need to redirect your 
workup and likely perform biopsies, cultures, etc., as appro-
priate. Colonoscopy or barium enema is indicated in patients 
with symptoms of infl ammatory bowel disease, in patients 
with multiple or recurrent fi stulas, and in patients who merit 
colorectal cancer screening. Anal manometry is normally not 
required, but may be useful in women with previous obstet-
ric trauma, elderly patients, a patient with Crohn’s disease or 
AIDS or in a patient with a recurrent fi stula [ 5 ]. Preoperative 
imaging is used infrequently, with options including fi stulog-
raphy, CT scanning, endoanal ultrasound, and MRI.  

    Imaging Studies 

  Key Concept: I will use imaging studies in recurrent fi stulas 
occasionally when I think it may be helpful to demonstrate 
clinically undetected sepsis, to serve as a guide at the time of 
the initial surgery, to determine the relationship of the fi stula 
tract to the sphincter mechanism, and to reveal the site of 
sepsis in a recurrent fi stula.  

    Fistulography 
  Key Concept: Although fi stulography may help in select 
cases, it is plagued by diffi culties, is invasive, and may result 
in the dissemination of sepsis.  

 Fistulography, which involves cannulation of the external 
opening with a small feeding tube or catheter and injection 
of water soluble contrast, may be useful in the evaluation of 
recurrent fi stulas or in Crohn’s disease where previous surgi-
cal forays or disease may have altered anorectal anatomy 
(Fig.  21.3 ) [ 6 ]. Contrast is introduced at low pressures to 
avoid tissue disruption and allow secondary tracts to fi ll. 
Localization of an associated abscess or the level of the inter-
nal opening may be diffi cult due to the absence of precise 
landmarks. Contrast may refl ux into the rectum wrongly sug-
gesting an extrasphincteric tract with a rectal opening. 
Accuracy rates in identifying the internal openings and 
extensions have ranged from 16 to 96 % with a false-positive 
rate of 12 % [ 6 ,  7 ].

  Fig. 21.2    Goodsall’s rule (With permission from Vasilevsky [ 2 ])         Fig. 21.3    Fistulogram    (With permission from Vasilevsky [ 2 ]) ( White 
arrows  mark fi stula tract)       
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       CT Scan 
  Key Concept: CT is most helpful to look at surrounding 
structures rather than the fi stula itself.  

 CT scanning performed with intravenous and rectal con-
trast is a less invasive method to assess the perirectal spaces 
and may differentiate an abscess from perirectal cellulitis 
[ 2 ]. It does not permit visualization of tracts in relation to the 
levators, but may be helpful in assessing the degree of rectal 
infl ammation in patients with infl ammatory bowel disease.  

    Endoanal Ultrasound 
  Key Concept: Ultrasound often can show you the presence 
and extent of the fi stula, though should be interpreted by an 
experienced provider.  

 Endoanal    ultrasound can establish the location of the pri-
mary opening and the relation of the primary tract to the anal 
sphincters, determine if the fi stula is complex, and identify 
areas of suppuration [ 8 ]. A study conducted in 2002 using a 
10 mHz probe along with injection of hydrogen peroxide was 
able to identify the internal opening in 93 % (Fig.  21.4 ) [ 8 ]. 
Ultrasound is rapid and well tolerated and can be transported 
to the operating room for challenging cases. Unfortunately, it 
is operator dependent, and scars or defects caused by previ-
ous sepsis, surgery, or trauma may confuse ultrasonographic 
interpretation [ 10 ].

       MRI 
  Key Concept: MRI is becoming the preferred imaging tech-
nique in many centers for recurrent and complex fi stulas.  

 MRI may be of value in the assessment of patients with 
complex fi stulas and in those with anatomic distortion result-
ing from previous surgery (Fig.  21.5 ). MRI has been found to 

accurately delineate the site of the internal opening and the 
presence and course of primary and secondary fi stulous 
tracts [ 11 ]. It may also signifi cantly decrease recurrence rates 
in surgery for recurrent fi stulas [ 12 ]. I fi nd MRI to be useful 
in those cases that I feel require imaging and will often use it 
as a fi rst modality.

         Treatment 

    General Principles 

  Key Concept: The principles of fi stula surgery are to elimi-
nate the fi stula, prevent recurrence, and preserve sphincter 
function. Success is usually determined by identifi cation of 
the primary opening and dividing the least amount of muscle 
possible.  

 Several techniques can help you identify the primary 
opening in the operating room:
    1.    Passage of a probe or probes from the external to the 

internal opening or vice versa   
   2.    Injection via a catheter inserted into the fi stula tract of 

contrast such as hydrogen peroxide (Fig.  21.6 ) or dilute 
methylene blue and noting their appearance at the 
dentate line

       3.    Following the granulation tissue present in the fi stula tract   
   4.    Noting puckering of an anal crypt when traction is placed 

on the tract     
 Patients are educated on the challenges of fi stula manage-

ment and the different approaches available. Depending on 
the patient and their anatomy, success has varied from 60 to 
90 %. In general, most surgeons prefer to accept a recurrence 

a b

  Fig. 21.4    ( a ) Anal endosonogram    ( b ) with hydrogen peroxide. (Courtesy of Dr. Julio Faria)  White arrows  demonstrate unenhansed fi stula tract. 
 Black arrows  highlight hydrogen peroxide enhansed fi stula tract       
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over injury to the patient or their sphincters. For most surgi-
cal procedures the patient is placed in the prone jackknife or 
left lateral (Sims’) position following induction of a general 
or regional anesthetic. Local anesthesia consisting of mix-
ture of 0.5 % lidocaine or 0.25 % bupivacaine hydrochloride 
with 1:200,000 epinephrine is injected along the fi stula tract 

for hemostasis following insertion of an anal speculum. The 
fi stula is assessed to determine its location and relation to the 
sphincters using the techniques described above. Taking into 
account the characteristics of the fi stula and the patient, sev-
eral options are available.  

    Operative Management 

    Lay-Open Technique (Fistulotomy) 
  Key Concept: Fistulotomy provides the best success for low- 
lying fi stulas, though you will have an open wound for a 
while that you need to follow-up on.  

 For simple intersphincteric and low transsphincteric fi stu-
las, a probe is carefully inserted from the external opening 
through the tract to the internal opening at the dentate line 
(Fig.  21.7 ). The tissue overlying the probe is incised with 
electrocautery and any granulation tissue and the tract pseu-
doepithelium is curetted or fulgurated. Additional gentle 
probing is used to identify any high blind tracts or exten-
sions, which are unroofed, if found. If you desire, the wound 
may be marsupialized on either edge by sewing the edges of 
the incision to the tract with a running absorbable suture. 
There is no need to insert packing if an adequate unroofi ng 
has been accomplished (Figs.  21.8  and  21.9 ).

  Fig. 21.5    Phase array MRI    demonstrating the fi stula opening ( black arrow ) and tract ( black arrow head ) (With permission from Vasilevsky [ 2 ]) 
 White arrow  demonstrates secondary entension       

  Fig. 21.6    Injection of dilute hydrogen peroxide to identify the internal 
opening (Courtesy of W. Brian Sweeney, MD)       
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     Following the lay-open technique, patients are placed on 
regular diets, bulk agents, and non-codeine-containing anal-
gesia. Patients are instructed to take frequent sitz baths to 
ensure perianal hygiene. I see them back in the offi ce at 
2-week intervals to ensure that healing has occurred from the 
depths of the tract. Granulation tissue can be cauterized 
using silver nitrate sticks, and cotton-tipped swabs are often 
used to probe the depths of the incision to ensure that ade-
quate healing is occurring. 

 Fistulotomy has the highest success rate but leaves a 
wound that must heal by secondary intention. The amount of 
sphincter muscle that can be safely divided is a matter of 
surgical judgment that takes into account patient characteris-
tics and the specifi cs of the fi stula. In general, division of 
muscle distal to the dentate line will not have major altera-
tions in continence.  Suprasphincteric  fi stulas involve the 
entire external sphincter complex as well as the puborectalis 
muscle, and laying open the entire tract would render the 
patient incontinent. Thus other methods should be utilized.  

    Setons 
  Key Concept: Setons are great for allowing drainage, allow-
ing the tract to fi brose, and preparing the fi stula for a sec-
ondary procedure. Cutting setons aren’t used much 
anymore.  

 If the fi stula tract is seen to cross the sphincter muscle at 
a high level, the insertion of a seton is an option. A seton may 
be any foreign substance that can be inserted into the fi stula 
tract to encircle the sphincter muscles. Materials commonly 
employed include silk or other nonabsorbable suture mate-
rial, Penrose drains, rubber bands, or Silastic vessel loops. 
Setons may be used in two fashions. 

 A draining seton is placed through the tract and left 
loosely in place to act as a drain to facilitate drainage and 
delineate the tract (Fig.  21.10 ). In complex disease, pro-

longed drainage allows resolution of sepsis and provides an 
opportunity for additional therapy. Placement of an initial 
draining seton has improved the success of subsequent pro-
cedures (e.g., the LIFT or suprasphincteric fi stulae), as 
described later in this chapter.

   Prior to the development of additional surgical options, 
when a fi stula involved a signifi cant portion of the sphinc-
ter mechanism, a cutting seton was considered. With this 
technique, the lower portion of the internal sphincter is 
divided along with the skin to reach the external opening 
and a nonabsorbable or elastic suture is inserted into the 
fi stulous tract. The ends of the suture are tied with multiple 

  Fig. 21.7    Crypt probe running through the fi stula tract       

  Fig. 21.8    Technique of laying open. ( a ) Insertion of probe and incision 
of tissue overlying probe. ( b ) Curettage of granulation tissue. ( c ) 
Marsupialization of wound edges (With permission from Vasilevsky [ 2 ])       
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knots to create a handle for manipulation (Figs.  21.11  and 
 21.12 ). The cutting seton was traditionally tightened at 
regular intervals to slowly cut through the sphincter. This 
allows the tract to become more superfi cial, converting a 
high fi stula into a low one. The proximal fi stulotomy sub-
sequently heals by stimulating fi brosis behind it. This pre-
vents separation or retraction of the sphincter muscle. The 
seton also allows delineation of the amount of remaining 
muscle that may be divided at a second operation several 
weeks later. The technique is very uncomfortable for the 
patient, and with the availability of other options, cut-
ting setons are rarely used. A recent extensive literature 
search suggested abandoning the use of cutting setons 
because of sphincter damage and incontinence rates 
approaching 12 % [ 2 ].

        Anorectal Advancement Flap 
  Key Concept: Anorectal advancement fl aps provide a good 
option for diffi cult and recurrent fi stulas. Ensure your fl ap is 
well vascularized by making it wide enough, including some 
of the underlying muscle and mobilize enough to make it 
tension-free.  

 The traditional laying-open technique is often inappropri-
ate for anterior fi stulas in women, in patients with infl amma-
tory bowel disease, in patients with high transsphincteric and 
suprasphincteric fi stulas, as well as in those with previous 
multiple sphincter operations and multiple and complex fi s-
tulas. For these patients, an anorectal advancement fl ap has 
been advocated (Figs.  21.13a–d  and  21.14 ) [ 14 ]. Advantages 

  Fig. 21.9    Fistulotomy (Courtesy of W. Brian Sweeney, MD)       

  Fig. 21.10    Silastic vessel loop draining seton in place       

  Fig. 21.11    Diagram of a cutting seton (With permission from 
Vasilevsky [ 2 ])       

  Fig. 21.12    Cutting seton in place (Courtesy of W. Brian Sweeney, 
MD)       
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of this technique include a reduction in the duration of heal-
ing, reduced associated discomfort, lack of deformity to the 
anal canal, as well as little potential additional damage to the 
sphincter muscles since no muscle is divided [ 2 ].

    Following preparation and positioning, the fi stula tract 
is identifi ed with a probe and either cored out or curetted. 
The internal opening is identifi ed and excised and the exter-
nal opening is enlarged to allow for drainage. A full-thick-
ness fl ap of rectal mucosa, submucosa, and part of the 
internal sphincter is raised. The residual internal opening is 
closed with absorbable suture. The fl ap is then advanced 1 
cm below the internal opening. The tip of the fl ap contain-
ing the fi stulous opening is excised, and the fl ap is sewn 
into place with absorbable sutures ensuring that the  mucosal 

and muscular suture lines do not overlap. The base of the 
fl ap should be twice the width of the apex to maintain good 
blood supply. Successful results have reported in over 90 % 
of patients [ 15 ]. Factors associated with poor outcomes 
include Crohn’s disease and steroids [ 16 ]. The fl ap is a 
great option for recurrent or diffi cult fi stula-in-ano, but you 
need to ensure your technique allows for great mobilization 
and preservation of the blood supply to optimize your 
success.  

    Fibrin Glue 
  Key Concept: With time and experience, fi brin glue has had 
low rates of incontinence but high rates of failure and 
recurrence.  

  Fig. 21.13    Anorectal advancement fl ap. ( a ) Transsphincteric fi stula-
in-ano. ( b ) Enlargement of external opening and curettage of granula-
tion tissue, ( c ) mobilization of fl ap and closure of internal opening, ( d ) 

suturing of fl ap in place covering internal opening (With permission 
from Vasilevsky [ 2 ])       
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 The use of fi brin glue as a primary treatment alone or in 
combination with an advancement fl ap was appealing since 
it is a simple, noninvasive approach that avoids the risk of 
incontinence associated with fi stulotomy. In the case of fail-
ure, it may be repeated several times without jeopardizing 
continence. As with fi stulotomy, the fi stula tract along with 
its internal and external openings is identifi ed and curetted 
(with curettes or fl exible brushes). Fibrin glue is injected into 
the fi stula tract through a Y connector so that the entire tract 
is fi lled and the glue can be seen emerging from the internal 
opening (Fig.  21.15 ). The injecting catheter is slowly with-
drawn so that the entire tract is fi lled (Fig.  21.16 ).

    Enthusiasm generated because of initial short-term  success 
rates of 70–74 % has been tempered due to delayed fi stula 

recurrence despite initial apparent healing [ 17 – 19 ]. Slightly 
better results were obtained with a 2-stage approach consisting 
of seton placement followed by glue injection at a second stage. 
Although the exact mechanisms responsible for failure have 
not been entirely appreciated, it has been suggested that curet-
tage may not adequately remove all granulation or epithelial-
ized tissue thus failing to provide the correct environment for 
the glue to work [ 20 ]. Other adverse factors shown to infl uence 
healing include the presence of a short tract which may make it 
easier for the fi brin glue plug to become dislodged as well as 
the presence of a cavity on endoanal ultrasound [ 21 ]. The latter 
was associated with a complication of perianal abscess since 
the tract may not have been entirely fi lled with glue [ 22 ]. Fibrin 
glue is associated with a low incontinence rate as well as a 
disappointing low cure rate and not used much anymore.  

   Anal Fistula Plug 
  Key Concept: Plugs provide an option for sphincter preser-
vation, although recurrence and failure rates are 40–60 %.  

 Two bioprosthetic plugs are currently available to treat anal 
fi stulas. The Biodesign® anal fi stula plug (lyophilized porcine 
intestinal submucosal, Cook Biotech, West Lafayette, IN) and 
the Gore® Bio-A fi stula plug (synthetic bioabsorbable, W L 
Gore, Flagstaff, AZ) provide a scaffold for colonized by host 
tissue cells, blood vessels, and connective tissue. 

 Following preparation and positioning, the internal and 
external openings are delineated. A probe is gently passed 
from the external to the internal opening to confi rm the posi-
tion of the tract and facilitate insertion of the plug. 
Debridement or curettage of the tract should not be per-
formed. A seton should be used temporarily if there is acute 
infl ammation or drainage. A 2-0 suture is placed through the 
tapered end of the plug and the ends of this suture are 
attached to the fi stula probe at the primary opening. The 
suture is pulled from the primary opening, through the fi stula 
tract to exit at the secondary opening. For patients with a 
“horseshoe” fi stula, an incision may be made over the fi stula 
tract distal to the anal verge to create a secondary opening 
that the ends of the suture are brought through. With gentle 
traction on the suture, the plug is pulled into the primary 
opening of the fi stula until it is snug but not forced tightly. 
Excess plug is removed by transecting the plug at the level of 
the primary opening. The plug is secured in the primary 
opening using a 2-0 absorbable suture placed in a fi gure of 8 
fashion with the suture crossing through the center of the 
plug and incorporating a generous portion of the sphincter 
mechanism on both sides. Any plug protruding through the 
secondary opening is also excised. The distal end of the plug 
is not sutured to the fi stula tract and the distal opening is left 
open for drainage (Fig.  21.17 ). Patients are advised to avoid 
vigorous physical activity for 2 weeks after plug placement 
to minimize the chance of plug dislodgement. No dietary 
restrictions are necessary nor are topical antibiotics 
indicated.

  Fig. 21.14    Completed anorectal advancement fl ap (Courtesy of W. 
Brian Sweeney, MD)       

  Fig. 21.15    Injection of fi brin glue down a fi stula tract (Courtesy of W. 
Brian Sweeney, MD)       
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   As with many of these alternative techniques, initial 
results were successful [ 23 ,  24 ]. Unfortunately, subsequent 
experience has been less successful with healing rates aver-
aging 40–60 %. Contraindications for the use of the plug 
include fi stulas with a persistent abscess cavity or infection, 
allergy to porcine products, and inability to identify both the 
external and internal openings. The latter constitutes an 
absolute contraindication for use of the plug. The plug is use-
ful in certain situations of failure or recurrence or in people 
with borderline continence that you want to ensure no dam-
age to the muscle occurs.  

   LIFT Procedure 
  Key Concept: The LIFT identifi es and divides the fi stula tract 
in the intersphincteric space. Readying the tract with use of 
a seton to allow for fi brosis will aid in success.  

  Fig. 21.16    Endoscopic view of 
fi brin glue fi lling the internal 
opening. The internal opening can 
be seen in the left upper picture as 
the dark area at ~7o’clock, with 
subsequent images showing the 
fi brin glue fi lling this opening 
(Courtesy of W. Brian 
Sweeney, MD)       

  Fig. 21.17    Anal fi stula plug (Courtesy of David Armstrong, MD, 
Atlanta, GA)       
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 Recently a new sphincter-sparing technique has been 
introduced called the ligation of the intersphincteric fi stula 
tract (LIFT) procedure [ 25 ]. This technique relies on the 
secure closure of the internal opening and removal of the 
infected cryptoglandular tissue in the intersphincteric space. 
Patients with early fi stulous abscess in which the intersphinc-
teric tract is not well formed and those with high internal 
openings are less suitable for this technique. 

 After preparation and positioning an anoscope is inserted 
into the anal canal and the internal opening is identifi ed. A 
probe is gently passed through the fi stula tract. A 1.5–2.0 
cm curvilinear incision is made at the intersphincteric 
groove overlying the fi stula tract and cautery is used to dis-
sect into the intersphincteric plane. The intersphincteric 
tract that contains the probe is dissected (Fig.  21.18 ), 
divided, and ligated next to the internal opening with an 
absorbable suture. The residual tract distal to the suture is 
also ligated. Tract division may be confi rmed by injection or 
probing of the external opening and granulation tissue may 
be curetted. The incision is closed with 3-0 absorbable 
suture (Fig.  21.19 ).

    Initial reports in the literature include success rates of 
58–94 % [ 25 ,  26 ]. The exact place where the LIFT fi ts into 
the algorithm for fi stula management remains to be seen. 
Some surgeons are using the LIFT more and more as a pri-
mary option (following seton placement) for all high and 
complex fi stulae that cannot be managed with a fi stulotomy, 
while others reserve this procedure for failures or recur-
rences. While this is a promising technique, more experience 
and longer-term follow-up data is going to prove valuable.  

   Fistulectomy 
  Key Concept: Removal of the tract entirely should (in gen-
eral) not be performed.  

 Excision of the fi stula or fi stulectomy is avoided as it pro-
duces larger wounds with prolonged healing time, a greater 
separation of muscle ends, a greater risk of injuring or excis-
ing underlying muscle, and a subsequent greater risk of 
incontinence [ 14 ,  27 ].  

   Dermal Flaps 
  Key Concept: Using the perineal skin for a fl ap, instead of 
anorectal mucosa, is useful for distal non-healing fi stula.  

 Another option to treat transsphincteric fi stulas without 
division of muscle involves the use of a dermal fl ap. This 
technique closes the internal opening using a variety of skin 
fl aps, such as sliding (House) or island fl aps. It is helpful in 
distal fi stulas in which a mucosal advancement fl ap would 
produce an ectropia and in patients who have failed other 
techniques. Success has been reported as 77 % [ 28 ].   

    Results 

   My Approach 
 The author’s preference is to select a fi stulotomy for simple 
low fi stulas. For more complicated fi stulas, I would consider 
a draining seton if there is infection or infl ammation present 
or either a plug or LIFT for the fi rst attempt. Recurrences are 
offered a LIFT (if a plug was used previously or the tract is 
suitable for a LIFT) or an advancement fl ap. Next, for con-
tinued failures, a Martius fl ap with or without proximal 
diversion.   

    Complications 

  Key Concept: Similar to any procedure, both early and late 
complications can be expected in a small percentage of 

  Fig. 21.18    LIFT procedure. Dissection of the fi stula tract in the inter-
sphincteric plane       

  Fig. 21.19    Completed LIFT procedure       
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patients. Using proper technique and placing the patient on 
a postoperative bowel and wound regimen will help to mini-
mize these complications . 

 Early postoperative complications that have been reported 
following fi stula surgery include urinary retention, hemor-
rhage, fecal impaction, and thrombosed external hemor-
rhoids, which were found to occur in less than 6 % of cases 
[ 2 ]. Later complications such as pain, bleeding, pruritus, and 
poor wound healing have been reported in ~9 % of patients 
[ 14 ]. Anal stenosis may occur and is usually the result of 
loose stools allowing healing of the anal canal by scar con-
tracture. Mucosal prolapse due to extensive division of 
sphincter muscle may also occur and can be treated by band 
ligation, sclerosis, or excision [ 14 ]. With attention to both 
operative detail and postoperative follow-up, these compli-
cations can be reduced to a minimum. 

   Incontinence 
  Key concept: Incontinence after fi stulotomy depends both on 
the amount of muscle divided at operation and on preexisting 
sphincter damage and scarring of the anal canal.  

 Minor disorders of continence following fi stulotomy have 
been reported to range from 18 to 52 %, while soiling and 
insuffi ciency have been reported in as many as 35–45 % [ 29 ] 
(Table  21.2 ). The occurrence of continence disorders has 
been found to be related to the complexity of the fi stula and 
to the level and location of the internal opening [ 29 ].

   Patients with complicated fi stulas, high openings, poste-
rior openings, and fi stula extensions have been found to be at 
higher risk [ 29 ]. In the treatment of complicated fi stulas and 
those with high openings, more muscle is divided, thus 
decreasing anal pressures, while posterior fi stula wounds 
have been associated with higher rates of incontinence 
because of their more circuitous routes [ 29 ]. Drainage of 
extensions may accidentally damage small nerves and create 
more scar tissue around the anorectum [ 29 ]. If the edges of 
the fi stulotomy wound do not approximate precisely, the anus 
may be unable to properly close, resulting in intermittent 

leakage of gas and stool [ 37 ]. In addition to these factors, 
impaired continence was associated with increasing age [ 30 ] 
and female gender [ 29 ,  30 ]. The latter is probably the result of 
partial anal sphincter disruption and/or traction injury to the 
pudendal nerves sustained during vaginal delivery [ 30 ]. 

 Although excellent results employing a seton have been 
reported [ 38 ], its use does not protect against the develop-
ment of impaired continence [ 29 ]. Minor continence disor-
ders were reported in 73 % [ 29 ] while Williams [ 39 ] reported 
minor disturbances in 54 %. Parks [ 40 ] found that minor 
incontinence occurred in 39 % with the two-stage approach 
versus 17 % when only the fi rst stage was performed and the 
seton was removed rather than dividing the muscle. Major 
fecal incontinence was reported as 6.7 % in a review of sev-
eral series [ 30 ]. The degree of incontinence is thought to be 
infl uenced by the patient’s preoperative state of control as 
well as to how the anal wound heals [ 30 ]. Analysis of data 
compiled in a recent literature search found that a 12 % rate 
of incontinence with the rate increasing as the location of the 
internal opening moved more proximally [ 13 ]. 

 Excellent results with respect to continence have been 
reported with the use of the advancement fl ap, although 
recent reports have observed disturbances in continence in 
9–35 % attributed to overstretching of the sphincters by self- 
retaining retractors [ 16 ,  41 ,  42 ]. Disruption of the internal 
sphincter also occurs if some internal sphincter fi bers are 
developed with the fl ap [ 43 ]. 

 As would be expected, continence is unaffected with the 
use of fi brin glue and the fi stula plug. In a study that looked 
at changes in anorectal morphologic and functional parame-
ters after fi stula surgery, it was found that fi stulotomy and 
advancement fl aps were most associated with changes in 
internal anal sphincter defects with decreased resting and 
squeeze pressure on manometry noted after fi stulotomy 
while rectal advancement fl aps were associated with decrease 
in resting pressure [ 44 ]. It therefore behooves you as the sur-
geon to recognize preexisting sphincter defects by endoanal 
ultrasound prior to embarking on fi stula surgery.    

    Table 21.2    Results of fi stula surgery      

 Author  Year  No. of patients  Recurrence %  Incontinence % 

 Marks and Ritchie [ 30 ]  1977  793  –  3, 17, 25 a  
 Vasilevsky and Gordon [ 31 ]  1985  160  6.3  0.7, 2.0, 3.3 b  
 Van Tets [ 29 ]  1994  19  –  33.0 
 Sangwan [ 32 ]  1994  461  6.5  2.8 
 Garcia-Aguilar et al. [ 33 ]  1996  293  7.0  42.0 
 Mylonakis [ 34 ]  2001  100  3.0  0, 6.0, 3.0 c  
 Malouf [ 35 ]  2002  98  4.0  10 
 Westerterp [ 36 ]  2003  60  0  50 

   a 3 % solid stool, 17 % liquid stool, 25 % fl atus 
  b 0.7 % solid stool, 2.0 % liquid stool, 3.3 % fl atus 
  d 0 solid stool, 6.0 % soiling, 3,0 % gas  
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    Recurrence 

  Key Concept: Recurrence and failure of healing is inevita-
ble in a small amount of patients. You can limit this by iden-
tifying the correct internal opening, determining the extent 
of the fi stula, and proper wound care. Counsel your patients 
appropriately regarding the possibility of several opera-
tions and a need for long-term management for proper 
healing.  

 Recurrence rates following fi stulotomy range from 0 to 
18 % [ 32 ]. Results from selected references are cited in 
Table  21.2 . Causes include failure to identify a primary 
opening or recognize lateral or upward extensions of a fi s-
tula [ 31 ,  32 ]. Inability to locate the primary opening may 
imply a circuitous tract, spontaneous closure of the primary 
opening, or a microscopic opening [ 32 ]. The presence of 
secondary tracts that can be easily missed accounted for 
early recurrence in 20 % [ 31 ,  32 ]. Premature closure of the 
fi stulotomy wound can be obviated by producing an exter-
nal wound twice the size of the anal wound resulting in 
proper healing of the internal wound prior to the external 
wound [ 32 ]. Diligent postoperative care can also reduce 
recurrence rates by avoiding bridging and pocketing of the 
wound [ 45 ]. Epithelialization of the fi stula tract from inter-
nal or external openings rather than chronic infection of an 
anal gland has also been suggested as the cause of a persis-
tent anal fi stula [ 46 ]. 

 Recurrence rates following staged repairs utilizing a seton 
range from 0 to 29 % [ 37 ]. Recurrence rates following 
 anorectal advancement fl aps were initially reported to be 
low; however, long-term follow-up recurrence rates of 40 % 
have been reported [ 42 ]. Recurrence can be minimized pro-
vided that care has been taken to avoid necrosis or retraction 
of the fl ap. The use of full-thickness rectal wall has been 
advocated to prevent ischemic necrosis of the fl ap [ 47 ]. 

    Special Considerations 

  Key Concept: You should be aware of each of these situations 
that may require management in a different fashion, or bring 
up other considerations that may affect treatment, function, 
or recurrence rates.  

 The  horseshoe variety of the suprasphincteric fi stula  
presents the problem of complete sphincter involvement 
combined with the presence of multiple external openings a 
great distance from the cryptoglandular source. Treatment 
consists of identifi cation of the internal opening and proper 
drainage of the postanal space. The horseshoe extensions are 
enlarged for counter-drainage and the granulation tissue is 
curetted (Fig.  21.20 ). Setons can be placed from the poste-
rior drainage incision to the external openings (modifi ed 
Hanley technique).

     Extrasphincteric Fistula 
  Key Concept: The treatment of an extrasphincteric fi stula 
depends on its etiology.  

 If the fi stula arises secondary to an anal fi stula, a second-
ary opening above the puborectalis is thought to be iatro-
genic due to extensive probing of a transsphincteric fi stula. 
The lower portion of the internal sphincter is divided and the 
rectal opening is closed with a nonabsorbable suture. A tem-
porary colostomy may be necessary but a medical colostomy 
consisting of preoperative mechanical and antibiotic bowel 
preparation followed by enteral feeding may suffi ce. If the 
fi stula is the result of entrance of a foreign body, it must be 
removed, drainage must be established, the internal opening 
closed, and a temporary colostomy constructed to decrease 
rectal pressure. This type of fi stula may also be a manifesta-
tion of Crohn’s disease. Treatment will depend on the nature 
of the anorectal mucosa, and drainage may be assisted by 
placement of a seton (Fig.  21.21 ). Finally the fi stula may be 
the result of downward tracking of a pelvic abscess, which 
must be drained so that the fi stula can heal.

      Crohn’s Disease 
  Key Concept: Combine medical therapy aimed at the Crohn’s 
disease with surgical therapy that typically includes drain-
ing all abscesses and placement of setons in the acute 
setting.  

 Anal fi stulas are the most diffi cult and challenging com-
plication of Crohn’s disease to manage. They constitute the 
most common perianal manifestations, occurring in 6–34 % 
of patients [ 48 ]. The location of Crohn’s disease in the bowel 
has an impact on the frequency of fi stulas. Patients with 
colonic Crohn’s have a higher incidence with the rate 
approaching 100 % in those with rectal Crohn’s [ 49 ]. 

 As discussed previously, patients with Crohn’s disease 
should undergo sigmoidoscopy, colonoscopy, and small bowel 
follow through to determine the extent of disease. Delineation 

  Fig. 21.20    Horseshoe fi stula with counter-incisions (Courtesy of 
C. Os Finne, MD)       
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of the fi stulous tract is especially important in Crohn’s disease 
since many fi stulas may be complex in nature (Fig.  21.22 ). 
Endoanal ultrasound and MRI have been helpful in detecting 
abscesses that were clinically unsuspected on clinical examina-
tion and has been helpful in determining the relationship of the 
fi stulous tract to the sphincter muscles [ 51 ]. Therapeutic goals 
in managing anorectal fi stulas in Crohn’s disease remain the 
alleviation of symptoms and preservation of continence. Fear of 
poor and delayed wound healing and the risk of sphincter injury 
have often suggested a conservative approach. Medications 
used in the treatment of fi stulas include antibiotics such as met-
ronidazole and ciprofl oxacin and immunomodulators such as 
corticosteroids, 6 MP, azathioprine, and infl iximab.

   Prolonged healing and or incontinence have been 
 associated with strictures, active rectal disease, and multiple 

operations [ 51 ]. Initial therapy should be directed at resolv-
ing infl ammation in the rectum with the use of topical steroid 
or 5-acetylsalycylic enemas or suppositories. In addition oral 
medication may be necessary. 

 Regarding the actual fi stula, remember to do what you can 
to promote drainage and avoid dividing muscle. Complex fi s-
tulas with high rectal openings might best be managed con-
servatively, because impaired continence may certainly result 
if the sphincter muscle is divided. Eradication of the fi stula in 
this situation may not be possible because of the complexity 
of the tracts. Seton placement has been advocated to promote 
drainage, limit recurrent suppuration, and preserve sphincter 
function [ 52 ]. It is likely your best option in the acute setting. 
Rectal advancement fl aps have been used in the absence of 
severe rectal disease [ 53 ], but you likely should not be per-
forming a fl ap in patients with acute abscesses and fi stulas. In 
general, these have been found to succeed in patients without 
concomitant small bowel Crohn’s [ 54 ]. 

 The presence of a protective stoma does not guarantee 
success, but may be benefi cial in the patient who has under-
gone multiple unsuccessful repairs [ 46 ]. For severe intracta-
ble disease, an intersphincteric proctectomy may ultimately 
become necessary. The intersphincteric technique reduces 
the size of the resulting wound and reduces the incidence of 
unhealed sinuses. While your patient may not want to dis-
cuss a stoma or permanent loss of their rectum, for those 
with severe disease, it may be best to bring up the possibility 
of this early in course to allow time to sink in and discuss in 
the future.  

   Fistula-in-Ano in the HIV-Positive Patient 
  Key Concept: Severity of illness must be assessed prior to 
operative intervention since patients with more advanced 
disease are less likely to heal their wounds. Optimize their 
medical therapy, determine the complexity and how symp-
tomatic the fi stula is, and proceed accordingly.  

 Anal fi stulas are prevalent in the anoreceptive HIV- 
positive individual [ 55 ]. Disturbed locoregional defenses 
may allow infection to occur. Although anal fi stulas in HIV- 
positive patients arise from the dentate line similar to those 
in HIV negative patients, they are more likely to have incom-
plete anal fi stulas leading to blind sinus tracts [ 56 ]. Concern 
for wound healing has tempered enthusiasm for operative 
intervention. However, selective operative management will 
result in a high rate of complete or partial wound healing 
with symptomatic relief without excessive morbidity or mor-
tality [ 55 ]. Data are confl icting as to whether preoperative 
CD4+ lymphocyte counts can be related to poor wound heal-
ing; however, Consten found that low CD4+ lymphocyte 
counts in patients with perianal sepsis were a risk factor for 
disturbed wound healing [ 55 ,  56 ]. Use of highly active anti-
viral therapy (HAART) may reduce the incidence of oppor-
tunistic infections and anorectal disease and aid healing [ 57 ]. 

  Fig. 21.21    Drainage of a suprasphincteric fi stula with opening and 
division of the lower part of the tract and placement of a seton around 
the cephalad muscle (Courtesy of W. Brian Sweeney, MD)       

  Fig. 21.22    Perianal Crohn’s disease. Note the multiple tags and probe 
going through an anterior fi stula (Courtesy of W. Brian Sweeney, MD)       
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 Asymptomatic fi stulas require no treatment. Perioperative 
antibiotic therapy over a 5-day course has been recom-
mended because of the high risk of infectious complications 
[ 55 ]. Care should be exercised to avoid creation of large 
wounds and to preserve as much sphincter muscle as possi-
ble since these patients may be prone to diarrhea, which may 
overwhelm a partially divided sphincter [ 55 ]. In patients 
who are good operative risks, fi stulotomy is appropriate in 
patients with intersphincteric or low transsphincteric fi stulas. 
For high or complex fi stulas as well as for those patients who 
are poor operative risks, liberal use of draining setons is rec-
ommended [ 55 ]. It is important to realize that cellulitis may 
be seen with a fi stula without concomitant underlying exu-
date [ 55 ].    

    Rectourethral Fistulas 

  Key Concept: These are diffi cult cases that may require both 
fecal and urinary diversion. It is helpful to enlist the help of 
a urologist. The anatomy of the fi stula, its underlying cause, 
and degree of symptoms will determine the operative 
therapy.  

 Rectourethral fi stulas are rare but devastating complica-
tions that may occur following radical open or laparoscopic 
prostatectomy, radiation treatment for prostate cancer, 
trauma, recurrent perineal abscess of cryptoglandular origin, 
Crohn’s disease, or following treatment with radiofrequency 
hyperthermia for benign prostatic hypertrophy. The prostatic 
urethra is the most common site for fi stulization to occur 
since this portion of the urethra is adjacent to the rectal wall. 

 The most common symptoms include leakage of urine 
through the rectum during voiding, pneumaturia, fecaluria, 
and recurrent urinary tract infections resistant to antibiotic 
treatment. PSA determination should be done to rule out 
recurrence of carcinoma. Digital rectal examination should 
always be performed to determine if there is any anorectal 
pathology that could be the cause. Sigmoidoscopy will show 
the fi stula opening, which is located on the anterior rectal 
wall, and in addition rules out rectal pathology as a source. 
Cystoscopy and retrograde urethral cystography should be 
performed to determine the presence of a urethral stricture. 
Assessment of urinary continence should be also done prior 
to any attempt at surgical repair. 

 Operative repair of rectourethral fi stulas is challenging 
due to technical diffi culties and diffi cult exposure. Multiple 
repairs have been described, but there is no consensus as to 
which type of repair is best. You should also remember that 
small fi stulas may be managed conservatively with an 
indwelling Foley catheter [ 58 ]. 

 Treatment consisting of fecal diversion with either colos-
tomy or ileostomy and urinary diversion with suprapubic 
catheterization under cover of antibiotics has been described 

in the management of rectourethral fi stulas secondary to 
radiation when the urethral defect has been found to be too 
large to repair. Defi nitive repair options include the follow-
ing: a transabdominal approach (abdomino-anal pull through 
in combination with omental interposition); perineal 
approaches using the gracilis muscle, dartos, or Martius fl ap; 
an anterior trans-anorectal approach; a posterior approach 
(Kraske laterosacral or York Mason (transsphincteric) 
approach); a transanal approach (endorectal advancement 
fl ap or transanal endoscopic microsurgery); and a cystec-
tomy and ileal conduit [ 58 – 64 ]. Each option has proponents 
who maximizes the strength and minimizes disadvantages of 
each technique.  

    Summary Pearls 

 When dealing with anal fi stula, and especially complex ones, 
it is always best to go back to the principles of fi stula sur-
gery: eliminate the fi stula, prevent recurrence, and preserve 
sphincter function. An appropriate history and limited exam-
ination in the offi ce is usually followed by an exam under 
anesthesia, where the internal and external openings and fi s-
tula tract are identifi ed. Your operative therapy is selected 
based on patient characteristics, your experience, and, 
importantly, the operative fi ndings regarding what type of 
fi stula you are dealing with. Success is usually determined 
by proper identifi cation of the primary opening – don’t make 
one. There are occasions when the tract will go to what 
appears to be the appropriate crypt, and a few cell layers will 
be available at what appears to be the internal opening. Prior 
to just popping through, ensure you are not being fooled, and 
don’t make a false passage. In the absence of anything else, 
fi rst do what is right for the patient. Divide the least amount 
of muscle possible. Simple low fi stulas are managed with a 
fi stulotomy. The more complicated ones can be managed 
with a plug, LIFT, or advancement fl ap, depending on the 
prior history of the patient and pertinent anatomy. You are 
likely not going to have a successful endorectal advance-
ment fl ap in someone with severe proctitis or prior radiation. 
So tailor your approach towards what you are given. 
Remember, recurrences can be managed with a similar or 
more extensive procedure, but often your fi rst attempt is your 
best chance, so if it needs to be staged, do so.     
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            Introduction and Controversy 

  Key Concept :  While controversy regarding the defi nition , 
 prognosis ,  method of diagnosis ,  surveillance ,  and treatment 
for AIN / HSIL exists ,  there is no doubt that the disparity that 
is present in its current management needs to be remedied . 

 Colorectal cancer incidence is decreasing while anal can-
cer is increasing in prevalence [ 1 ,  2 ]. Why? Is it improved 
healthy eating habits in Western cultures? This seems 
unlikely given the explosion of obesity and morbid obesity in 
Western Europe and the United States. Is it rather that 
colorectal surgeons, gastroenterologists, and most primary 
care physicians accept that early detection and endoscopic 
removal of polyps decreases the rate of colorectal cancer 
despite the lack of prospective randomized controlled trials 
to substantiate this theory? No one defi nitively asked the 
question “can we truly differentiate better which polyp will 
progress and which ones won’t,” although we know they 
don’t all have the same biologic risk. We “know” they all 

need to be removed. Not removing polyps that technically 
could be removed would likely be considered below stan-
dard of care even though removal is associated with a fi nite 
bleeding and perforation rate and their associated morbidity 
and mortality. Despite these risks, no surgeon reading this 
chapter would suggest observation of a polyp in an otherwise 
healthy patient.  

    Defi ning AIN/HSIL 

 The conversation around the management of anal intraepi-
thelial neoplasia (AIN heretofore referred to as HSIL) is rau-
cous, and the data supporting clinical management is 
confusing, confl icting, and unclear [ 3 ]. And, as in the case of 
colonoscopy, the more you “know,” the less certain you 
become in your knowledge. For instance, with regard to 
colonoscopy recommendations, should women at average 
risk be screened 10 years later than men for colorectal pol-
yps? Should African-American men be screened earlier than 
average-risk patients? Data supports both these recommen-
dations, and yet our practices are slow to shift, in part because 
of concerns about messaging and in part because individual 
and group practice behaviors are slow to change [ 4 ]. 

 The challenge in changing practice behaviors regarding 
cancers of the anus and perianus and their precursor lesions 
may be attributed somewhat to the low prevalence of anal 
cancer, poor defi nitions of what constitutes an anal cancer, 
along with a reluctance of some to adopt newer treatment 
options such as high-resolution anoscopy (HRA). Regarding 
the former, I would agree that the low prevalence of anal 
cancers makes it diffi cult to develop a large enough experi-
ence to test hypotheses and make recommendations [ 1 ]. 
There is also no question that the defi nition of what really 
constitutes “anal” is confusing, even to experienced provid-
ers. For many it is “down there” or “near the rectum,” and a 
skilled informative exam is often deferred. Treatment is 
based on being down there and the exact location of the 
lesion cannot be reconstructed from records blurring not 
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only the boundaries of anal and perianal (previously referred 
to as anal margin) lesions but also the data upon which rec-
ommendations and guidelines are based. 

 Further complicating the defi nition issue, the gynecologi-
cal and colorectal terminologies overlap [ 5 ]. Gynecologists 
defi ne the posterior limit of the vulva as the anus. This 
includes a broad swath of tissue that colorectal surgeons con-
sider perineum and perianal. Lesions in this disputed region 
treated by a colorectal surgeon might simply be locally 
excised, whereas a gynecologist might treat the exact same 
lesion with a skinning vulvectomy and node dissection. 
Thus, experts in both fi elds familiar with “their” landmarks 
might be quite comfortable with the defi nition of the lesion 
and associated standard of care treatment plans, and yet they 
are radically different (Fig.  22.1 ).

       Lack of Adoption 

 Finally, there has been a reluctance to learn HRA, a tech-
nique that allows for early detection and treatment of pre-
sumed premalignant lesions [ 6 – 8 ]. The premalignant lesions, 

HSIL, can be seen under direct visualization with either a 
colposcope or an operating microscope when the anal canal 
and distal rectal mucosa are treated with acetic acid. The 
technique is simple, can be done in the offi ce or operating 
room, and uses equipment available in the operating room 
and in some offi ces. More importantly, this has been shown 
to decrease rates of progression to anal cancer in high-risk 
patients compared to historical controls of progression in 
average-risk patients and patients of undeclared risk [ 9 – 12 ]. 
And yet, the technique has not been widely adopted, with 
many citing a lack of evidence that HSIL progresses to can-
cer and concerns regarding the inability to accurately deter-
mine which patients need to be treated versus those that 
might otherwise be observed. Unfortunately for nonbeliev-
ers and more importantly HSIL patients, we now have data 
that untreated HSIL progresses to anal cancer [ 13 ]. 

 The lack of adoption of HRA as a means for treating 
HSIL and preventing anal cancer raises the question as to 
why it hasn’t been more broadly accepted? During the time 
that HRA has been advocated but not adopted by most, 
 laparoscopic colectomy was adopted as the standard of 
care, despite confounding variables that make it diffi cult to 

  Fig. 22.1    Photograph of a lesion in a patient who sought a second 
opinion  day before starting chemoradiation therapy for an anal cancer. 
I did not feel the lesion was an anal canal lesion. It was a perianal lesion 

and it was locally excised. Gynecological oncologists would consider 
this lesion vulvar. The patient is disease-free 12 years later       
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 attribute the benefi ts claimed for laparoscopy to laparos-
copy [ 14 – 17 ]. 

 Concomitant with the widespread take off of minimally 
invasive colectomy, we witnessed the institution of care 
pathways that feed patients earlier, remove urinary catheters 
earlier, manage pain differently, and set expectations of an 
earlier discharge. This has led to shorter lengths of stay and 
earlier return to work in both open and laparoscopic proce-
dures [ 14 – 18 ]. Currently, robotic surgery and single-incision 
surgery are being advocated and advanced similarly despite 
absence of trials proving benefi t [ 19 ]. 

 The argument that we shouldn’t treat anal HSIL because 
we don’t know which lesion will progress to anal cancer, or 
because it is a “fi eld defect” that is therefore untreatable and 
the cancer will develop somewhere else, is inconsistent with 
the rest of much of our colorectal and medical practice pat-
terns, in general. We treat esophageal dysplasia without 
knowing which region will progress to cancer. Similarly we 
treat cervical dysplasia, bile duct dysplasia, and colonic dys-
plasia with procedures that are high risk and highly morbid. 
These are all diseases with a “fi eld defect” like that seen in 
anal dysplasia. In all of these diseases, we currently lack the 
knowledge that would allow us to predict who will progress 
and yet we treat and in many cases, aggressively. For some 
reason, HSIL remains different. 

 Many arguments are advanced for this disparity. First, 
HRA is not well reimbursed and we presently only have a T, 
or trial code. Second, many surgeons report it is a painful 
procedure [ 20 ]. Although the latter may be valid, surgeons 
routinely perform hemorrhoidectomies, a procedure with a 
very similar, if not worse, postoperative pain profi le. Third, 
many cite a lack of data to support that HRA can prevent 
cancer or that HSIL actually progresses to cancer. Papers 
from our institution and others refute this claim [ 9 ,  12 ,  13 ]. 
Additionally, the same surgeons who demand evidence prior 
to accepting HRA have adopted new technologies (i.e., PPH) 
with potentially more severe associated risks and signifi cant 
complications without clinical trials supporting proven 
short- or long-term benefi t. Finally and most troubling to me 
is the observation that adoption of laparoscopic surgery, 
single- incision surgery, robotic surgery, PPH, and other 
“new” interventions was driven in large part by industry and 
there is no industry driving HRA. Though this may be simple 
coincidence, the observation remains somewhat concerning.  

    HSIL and Anal Cancer: The Problem 

  Key Concept :  Understanding the terminology along with 
proper documentation of the lesions and their locations is 
the fi rst step in ensuring we have accurate data on the natu-
ral history of HSIL involving the various regions of the 
perianus . 

 There is no doubt that anal cancer is increasing in both 
genders and that it is increasing most rapidly in men [ 1 ,  21 , 
 22 ]. Major challenges facing clinicians treating patients with 
anal and perianal HSIL and cancer are lack of clear terminol-
ogy and natural history. The fi rst challenge lies in defi ning 
anus and perianus. This issue has been addressed by adopt-
ing terminology that all clinicians can agree upon without 
reference to poorly understood specifi c landmarks. Thus, an 
 anal cancer  is defi ned as a squamous cell carcinoma that 
may  not  be seen at all or in its entirety while gentle traction 
is placed on the buttocks [ 23 ]. In contrast, a  perianal cancer  
is a squamous cell carcinoma within 5 cm of the anus that  is 
completely visualized  while gentle traction is placed on the 
buttocks (Fig.  22.2 ). The  transformation zone  was intro-
duced because many clinicians were confused by squamous 
cell carcinomas occurring in the distal rectal mucosa. The 

  Fig. 22.2    ( a ,  b ) Classifi cation scheme for defi ning lesions as anal or 
perianal that does not rely on relationship to dentate line. Tumors  A ,  B , 
and  C  represent  anal  lesions that are not visible or are incompletely 
visible while gentle traction is placed on the buttocks. Tumor  D  is a 
perianal tumor because it is completely visible with gentle traction on 
the buttocks, and lesion  E  is a skin cancer (With permission from 
Welton and Raju [ 45 ])       
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transformation zone is a fl uid region of squamous metaplasia 
occurring 0–10 cm proximal to the dentate line where squa-
mous metaplasia is commonly found. The metaplastic tissue 
is at particular risk for HPV infection.

   A fi rst step in understanding the natural history of anal and 
perianal cancers, and their precursor lesions, is an accurate 
reporting of exactly where the lesion was found. The current 
literature often confuses the two regions, leading to uncer-
tainty as to how best to approach premalignant lesions in 
either zone. This confusion is evident while trying to recon-
cile the recommendations to treat Bowen’s disease and 
observe HSIL [ 10 ,  24 ,  25 ]. Why would the recommendation 
be to treat patients with “Bowen’s disease” with a highly mor-
bid procedure – punch biopsies, frozen section-directed wide 
local excision, and fl ap reconstruction with proximal diver-
sion if the recommendation was to observe HSIL of the distal 
rectal mucosa (Fig.  22.3 )? We currently lack any data to sup-
port they are biologically different [ 26 ]. If the argument is 
that because of the fi eld defect, we don’t know which lesion 
will progress, then observation of a perianal skin lesion is 
much less risky and morbid as small perianal cancers can be 
easily identifi ed and locally excised. In contrast, squamous 
cell carcinomas arising in the distal rectal mucosa are diffi cult 
to identify early, and all but the smallest and most superfi cial 
are treated with chemoradiation therapy. Similarly the 

 argument to observe distal rectal and anal mucosal lesions 
because “the natural history of HSIL” is unclear fails to hold 
up to scrutiny. The natural history of perianal “Bowen’s dis-
ease” is also unclear. Even with wide local excision, patients 
develop recurrent HSIL and cancer. This disparity in treat-
ment recommendations for similar disease processes high-
lights our lack of understanding. Due to the confusion around 
histologic terminology for lower anogenital intraepithelial 
lesions involving the cervix, vagina, vulva, penis, scrotum, 
anus, and perianal skin, the Lower Anogenital Standard 
Terminology conference was held in March of 2012. This 
was a large multidisciplinary conference involving patholo-
gists, gynecologists, infectious disease specialists, urologists, 
colorectal surgeons, and others in an effort to clarify and stan-
dardize terminology. The results of the consensus conference 
were published in June 2012 [ 3 ] and the recommendations for 
anal intraepithelial neoplasia were:
     1.    Standardize terminology using the above anatomic 

defi nitions.   
   2.    Standardize pathology reporting into two categories low- 

grade squamous intraepithelial lesion (LSIL) and high- 
grade squamous intraepithelial lesion (HSIL) with 
modifi ers of AIN II and III as needed.   

   3.    Report lesions as microinvasive if ≤ 3 mm of invasion 
seen on histologic evaluation of completely excised 
lesions that are less than 7 mm in size.   

   4.    Consider local excision adequate treatment of microinva-
sive lesions.   

   5.    Consider p16 IHC evaluation to distinguish precancer 
from precancer mimics such as immature squamous 
metaplasia.    
  By using standardized terms that refer to standardized 

pathologic fi ndings of tissues taken from known loca-
tions, we may develop a more robust understanding of 
which lesions of the anus and perianus will progress to 
cancer. Currently, the lack of a clear understanding of the 
natural history of HSIL is erroneously used as an argu-
ment for nontreatment [ 24 ,  25 ]. On the contrary, the natu-
ral history of untreated Bowen’s disease is also unclear, 
and yet radical excision has been the standard treatment 
for a long time. Yet, despite this aggressive approach, 
some lesions still progress to cancer [ 10 ], just as some 
untreated HSIL will progress to cancer [ 9 ,  24 ,  25 ]. In a 
recent review, it was noted that progression rates appear to 
be lower in the anus than in the cervix [ 27 ]. Yet in the 
cervix, the natural history data looks at progression rates 
over 30 years, something we don’t have for lesions of the 
perianus. Further, the natural history of untreated HSIL of 
the cervix and vulva suggests 30–50 % will progress to 
cancer over 30 years [ 28 ]. Looked at the other way   , this 
means that 50–70 %  won ’ t  progress to cancer over thirty 
years. As in the anus and perianus, it is undefi ned which 
gynecologic lesions will progress (and when), and yet 

  Fig. 22.3    Perianal HSIL (previously known as Bowen’s disease) 
(With permission from Welton and Raju [ 45 ])       
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there is uniform agreement to treat HSIL of the cervix, 
vagina, and vulva. I am not arguing that we shouldn’t treat 
HSIL of the cervix. The huge drop in cervical cancers 
after the advent of cervical Pap smears and directed abla-
tion is a modern medical success story. I am simply argu-
ing for consistency in medical practice. Unfortunately, we 
now have clear documentation untreated anal HSIL pro-
gressing to cancer vacating the lack of data and progres-
sion argument [ 13 ]. 

 Finally, if we can eventually distinguish anal and perianal 
cancers from premalignant lesions and each other, we may 
be able to address a suggestion from the gynecological litera-
ture regarding a possible difference between cervical and 
vulvar biology. In this paradigm, just as vulvar lesions are 
less aggressive than cervical, perianal squamous cell carci-
nomas may prove to have a less aggressive biology than 
those of the anal canal [ 21 ]. If this held true, perhaps this 
could lead to varying treatment recommendations based on 
the lesion location and inherent differences in rates of pro-
gression among them. Unfortunately, whether these differ-
ences exist, and if they do, whether they are due to differences 
in blood supply, lymphatic drainage, exposure to trauma, or 
immunologic differences in different types of squamous epi-
thelia need to be more clearly elucidated. While we do know 
that risk factors for developing anal HSIL include HIV, HPV, 
anoreceptive intercourse, more than fi ve anal sex partners, 
use of illicit drugs, older age at fi rst anoreceptive act, infec-
tion with high number of HPV types, smoking, multiple part-
ners, and a history of cervical dysplasia or cervical cancer, 
we lack accurate information on how these factors meld 
together to lead some lesions progressing while others do not 
[ 21 ,  29 ]. Furthermore, we don’t know exactly why someone 
with no risk factors or high-risk behaviors may present with 
aggressive disease. Hopefully, going forward, more accurate 
and uniform documentation will result in answers to these 
questions.  

    Treatment 

  Key Concept :  You cannot apply one set of rules uniformly 
across all risks categories .  While you should follow general 
principles ,  treat each patient individually taking into account 
their risk profi le ,  disease burden ,  treatment history ,  and your 
level of concern with the lesions present . 

 For those not familiar with managing this disease, it 
should be stated that treatment of anal and perianal HSIL is 
not technically challenging. In fact, often the only techni-
cally challenging aspect of the treatment is adequate visual-
ization of the lesions. This skill set has been mastered by 
gynecologists, family practitioners, internist, oncologists, 
nurse practitioners, and some general and colorectal 
 surgeons, and you can master it as well. Courses in how to 

perform HRA are taught at least twice each year by the 
American Society for Colposcopy and Cervical Pathology 
(ASCCP). 

    High-Resolution Anoscopy (HRA): 
Initial Examination and Technique 

 Briefl y, HRA involves the magnifi ed visualization of the dis-
tal rectal mucosa, anal mucosa, and perianal skin through an 
operative microscope or colposcope after pretreatment with 
3 % acetic acid. HSIL will stand out against the background 
of acetowhitening as a distinct vascular pattern within the 
acetowhitened mucosa or skin. The vessel changes are char-
acteristic of HSIL regardless of underlying tissue type – cer-
vix, distal rectal mucosa, or anus (Fig.  22.4 ). These lesions 
are biopsied as needed and targeted for focal destruction 
while sparing the surrounding normal mucosa. In contrast to 
popular belief, when lesions in the insensate distal rectal 
mucosa are treated, the patient may experience essentially no 
postoperative pain. Treated lesions of the anus and perianus 
that involve the sensate anal mucosa and perianal skin result 
in postoperative pain similar to hemorrhoidectomies and 
other benign anorectal conditions that colorectal surgeons 
commonly treat.

   I prefer the operating room for the initial examination and 
treatment as well as for re-treatment of extensive disease, 
disease overlying engorged hemorrhoidal cushions, and for 
disease complicating, or complicated by, other benign ano-
rectal diseases [ 30 ]. The patient is treated in the prone jack-
knife position with the buttocks taped apart. Anesthesia is 
MAC local with 0.25 % Marcaine in the subcutaneous tissue 
and 0.5 % Marcaine in the sphincters for an anal block. This 
allows for excellent visualization of most lesions. A thor-
ough digital rectal examination is carried out focusing on 
subtle changes in the skin, mucosa, and submucosa of the 
perianus and distal rectum. This initial exam often focuses 
my subsequent visual inspection. I examine the perianal skin 
looking for any hyperpigmentation, erythema, elevation, or 
scaling consistent with a lesion. I think conduct a routine 
anoscopy with a Hill Ferguson anoscope, visualizing the dis-
tal rectal mucosa and anal mucosa. Next, I place one acetic 
acid soaked raytec in the anal canal and distal rectum. I place 
another one over the anus and perianus. I position the opera-
tive microscope over the anus and begin with a thorough 
evaluation of the perianal skin, noting location of worrisome 
lesion for subsequent biopsy and destruction. I then thor-
oughly evaluate the anal mucosa and distal rectal mucosa in 
a circumferential fashion taking care to visualize any abnor-
malities palpated on digital rectal examination. All lesions 
concerning for HSIL are biopsied treated with needle tip 
electrocautery taking care to avoid burning deeply by mov-
ing the cautery tip quickly smoothly across the surface of the 
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lesion. If the underlying hemorrhoidal tissues are disrupted, 
this is generally controlled without diffi culty using cautery 
alone. Very rarely I have had to control hemorrhoidal hemor-
rhage with a chromic catgut ligature placed at the apex of a 
hemorrhoidal cushion. Overall, I prefer the operating room, 
at least initially, to offi ce-based therapies as I feel this allows 
for better visualization and determination of extent of dis-
ease. I have often found disease along the hemorrhoidal col-
umn that would not have been identifi ed without the 
relaxation and visualization provided by MAC local. The 
relaxation of the sphincters allows for fl attening of the distal 
rectal mucosa and improved lesion detection. Without this 
improved visualization, I believe lesions are missed and this 
results in the false impression that lesions have “returned” 
when in fact the lesion is persistent and was never adequately 
addressed in the fi rst place.  

    Dealing with Recurrence 

 When lesions do recur, they may be treated in the offi ce with 
trichloroacetic acid or infrared coagulation (IRC). As noted 
above, some recurrences are best treated in the operating 
room. More importantly, we, and others, have experienced 
excellent control of HSIL and minimal progression to cancer 
with this approach [ 6 ,  8 ,  9 ,  12 ]. 

 Issues around HRA and cautery destruction that have dis-
couraged more widespread adoption are the incorrect belief 
that all lesions recur (so why treat them in the fi rst place and 
risk complications like nonhealing wounds or stenosis) and 
the patients experience signifi cant pain (see above for this 
myth buster). Furthermore, reimbursement is poor, espe-
cially given the time and effort required to develop and hone 
the new skill set necessary to visualize and treat these lesions. 

a

c

b

d

  Fig. 22.4    High-resolution anoscopy images of LSIL and HSIL after 
the application of acetic acid. Biopsies of visualized lesions confi rmed 
HRA appearances, and region biopsied is indicated with  arrows  in 
images ( b ) and ( d ). Panels ( a ) and ( b ) demonstrate anal LSIL in the 
distal rectal mucosa with subtle punctate vessel changes. The 
 geography of the lesion is emphasized in the left frame with a  black 

border . ( c ,  d ) Distal rectal mucosa where HSIL is visible. The  left  
image has the lesion highlighted with a  black border  focusing the 
reader on the serpiginous, cerebriform vessels and the outline of the 
entire lesion. The  right  image demonstrates the mosaic pattern created 
by blood vessels in an acetowhite background (With permission from 
Welton and Raju [ 45 ])       
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Our group and others have shown that despite initial recur-
rences, HSIL can be cleared in ~80 % of patients and pro-
gression to cancer can be signifi cantly diminished (Pineda 
and Goldstone) [ 6 ,  8 ,  9 ,  12 ,  20 ]. This is done through tar-
geted destruction in the operating room with follow-up 
destruction in clinic as needed. Admittedly, the patients do 
experience postoperative pain. Yet, this can be largely con-
trolled with sitz baths (in a bathtub fi lled to the chest), 
LMX-5 % topical lidocaine cream, and a narcotic agent. I 
have found that the warm bath and LMX-5 % are the most 
effective methods of pain relief.  

    Coding 

 Reimbursement continues to be a challenge with no specifi c 
code available for the diagnosis and treatment of anal dys-
plasia. A trial code is available for HRA itself, but since I do 
this in the operating, I am not using that code alone. I use the 
codes for diagnostic anoscopy and destruction of condylo-
mata – extensive. When I am destroying HSIL in the distal 
rectal mucosa, I am coding for transanal destruction of rectal 
neoplasia. I also note use of the operative microscope, but 
this is reportedly routinely included in diagnostic anoscopy.  

    Follow-Up 

 Follow-up anal cytology is a critical component of a success-
ful program. The timing of the cytologic sampling is unde-
fi ned and is even changing in the gynecology literature. My 
current practice is to see patients back 1 month after surgery 
to review pathology and see how they are progressing. If 
they were found to have HSIL and I felt I was able to com-
pletely clear the disease, I see them back in 6 months for a 
digital rectal exam and anoscopy in the offi ce. If they are not 
involved in high-risk behaviors where I am concerned for 
persistence, inoculation or re-inoculation, I recommend a 
follow-up anal cytology at 1 year after treatment. If they are 
at high risk or continue to engage in high-risk behaviors, I 
recommend follow-up anal cytology and HRA at 1 year. If 
the patient is immunosuppressed from chronic disease or 
medication to control chronic illness, then more frequent 
follow-up (i.e., 3–6 months) is typically warranted with anal 
exams, anal cytology, and HRA as needed. These decisions 
are all informed by the patient’s particular risk factors includ-
ing the burden of disease, the severity and type of their 
immune-compromised state, the pace of their disease, the 
adequacy of my evaluation, and complicating associated 
anal pathology. Otherwise, if there was a normal examina-
tion, I recommend that surveillance be extended to every 
other year. Importantly, if I was unable to clear the disease at 
the fi rst treatment, I will bring them back to the operating 

room in 3 months to complete treatment and then proceed 
with follow-up as detailed above.  

    Topical Agents 

 I have no personal experience with the dispensing of topical 
agents such as 5-FU and imiquimod. I have been referred to 
patients previously treated with imiquimod and have seen 
some remarkable responses. One memorable patient had 
documented circumferential HSIL, and we were unable to 
get him into the OR for 4 months. At surgery there was no 
documentable disease. Anecdotally, the vast majority of my 
patients have not experienced such an impressive response. 
This less favorable, and likely more generalizable, impres-
sion is supported in the literature; though, there certainly are 
responders which leaves many to feel it is worth having in 
the armamentarium [ 31 ]. To defi ne its role more clearly as an 
adjunct to surgery, a trial with standardized surgical inter-
vention would be necessary. 

 An initial study of topical 5-FU reported some early suc-
cess, with 6 of the 11 patients experiencing a reduction of 
dysplasia on HRA [ 32 ]. Unfortunately almost ¾ of the 
patients experienced mild-to-moderate perianal pain and irri-
tation. The benefi ts of this treatment approach over cautery 
destruction remain to be elucidated. I can envision a scenario 
where a topical medication such as 5-FU is added to a fol-
low- up protocol following initial cautery destruction of 
extensive disease to minimize local recurrences. Yet, its use 
in conjunction with or as a replacement of TCA or IRC has 
not been explored.  

    Infrared Coagulation 

 Infrared coagulation (IRC) has proven to be an effective 
tool in the outpatient setting and has demonstrated ease of 
use in the hands of surgeons and primary care physicians 
alike [ 8 ,  12 ,  33 ]. IRC is used in this scenario as an offi ce-
based ablative device and has been typically touted to be 
associated with less pain compared to other destructive 
techniques. I have not found this to be true. Rather, I have 
found the claims to be diffi cult to substantiate once an ade-
quate volume of experience is acquired. Destroying tissue 
in the anorectum generates pain no matter the technique. 
Managing the amount of tissue destruction and the depth of 
destruction is the most important operator-dependent fac-
tor. Managing patient expectations and providing adequate 
education and postoperative pain management instructions 
improves patient satisfaction. Like all techniques used to 
treat high-volume disease in high-risk patients, IRC has a 
reputation for high recurrence rates, but retreatment can 
eradicate HSIL [ 8 ,  12 ]. Recurrences may more accurately 
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be characterized as persistence after an initial staged treat-
ment that is appropriately focused on maintaining function 
while preventing cancer.  

    Vaccination 

 The advent of the quadrivalent vaccine has lent a new wrinkle 
to the discussion of both treatment as well as prevention and 
raises the specter that someday treatment of anal dysplasia 
and condylomata will be of historical interest only. Thus far, 
the vaccine has proven safe and effective in women, leading 
to decreased cervical infection and dysplasia rates [ 34 – 36 ]. 
Additionally, reports have demonstrated its safety and effec-
tiveness in men in preventing anogenital HPV and external 
perianal condylomatous disease as well as preventing anal 
dysplasia in high-risk men who have sex with men (MSM) 
[ 37 ]. It also prevents HPV disease in HIV (+) children [ 38 ]. 
To date, vaccines have been largely untested in individuals 
over 26 years of age. Some have argued that they should be 
used even after exposure because the patient may not have 
been exposed to one of four subtypes in the quadrivalent vac-
cine and, therefore, would still receive benefi t. I withhold a 
blanket recommendation and suggest it be discussed with 
each patient individually. My bias is it has no proven effi cacy, 
and I tend not to recommend unless part of a trial.  

    Special Situations: The HIV (+) Patient 

 It is well known that HIV (+) men and women are at an 
increased risk for anal HSIL regardless of sexual practices 
[ 39 ,  40 ]. HIV positivity interferes with the response to the 
HPV, and persistent infection is more common. HIV (+) 
MSM are at the highest risk for development of anal cancer 
and appear to be at highest risk for progression of HSIL to 
cancer. HIV (−) men are at somewhat less risk but still sig-
nifi cantly increased risk over the rest of the population [ 2 ]. 
Condylomatous disease may be a marker for more signifi -
cant disease, as MSM have at least four serotypes present 
when tested. This data would support that HIV (+) and HIV 
(−) MSM should be evaluated with anal cytology and HRA. 
The initial cytology and HRA should be performed at an ini-
tial evaluation. The subsequent frequency of performing 
either or both tests is dictated by risk factors as outlined 
above.  

    Anal Cytology and Screening/
Surveillance Intervals 

 The frequency of anal cytology with or without HRA may be 
debated. More frequent anal Pap smears would seem to be 

indicated, while managing uncontrolled or previously 
untreated disease now under control much like more fre-
quent colonoscopies are oftentimes recommended in patients 
with extensive polyps seen and treated on the fi rst endo-
scopic examination. Once the anal dysplasia is cleared, again 
like colonic polyps or cervical dysplasia, the screening inter-
val should be determined by the individual’s risk factor 
assessment. We would not recommend the same colonos-
copy frequency for a patient with a family cancer syndrome 
or a 20-year history of ulcerative colitis as we would for a 
patient with no risk factors. Likewise, HIV (+) MSM 
involved in high-risk behaviors warrant the most frequent 
evaluation, while a 20-year-old heterosexual with 
 low- volume perianal condylomatous disease would warrant 
the least frequent surveillance, if any. 

 In the cervix, the benefi t of Pap smears is actually found 
through the cumulative sensitivity of repeat testing. This is 
considered safe in large part due to the documented slow 
progression rate to cancer rates of 30–50 % in 30 years [ 28 ]. 
As stated, while the progression rate of anal HSIL to cancer 
is still undefi ned, it maybe be at a slower rate in the general 
population than the rate seen in the cervix and most likely 
varies signifi cantly across patient populations with differing 
risk profi les [ 41 ]. The fi ndings of higher than expected anal 
dysplasia rates in HIV (+) women and HIV (−) women sug-
gests the progression rate is quite low (i.e., more remain in 
the dysplastic state without progressing to cancer) [ 42 ]. 
However, the incidence of anal cancer in MSM indicates that 
this group progresses at an alarming rate [ 21 ,  22 ] and should 
be screened accordingly. Further, very recent data would 
suggest an acceleration in both groups supporting the impor-
tance of close monitoring of this evolving topic. 

 While this may seem straightforward, in reality the addi-
tion of HRA to the monitoring protocol is equally problem-
atic. If a provider has the ability to treat anal dysplasia in the 
offi ce, then visualization in the offi ce with HRA after an anal 
cytology might be benefi cial. In those instances, if the pro-
vider noted a low volume of HSIL, he/she might biopsy and/
or destroy the lesion at that visit. In other circumstances, the 
HSIL could be biopsied and treatment in the operating 
arranged. In yet other practice groups with low-risk individ-
uals, with low-risk behaviors, where follow-up might not 
need to be as rigorous or in those practices where HRA is not 
available in the offi ce, the cumulative sensitivity of anal 
cytology would seem to be acceptable. As with cervical dis-
ease, where an abnormal Pap smear is an indication for col-
poscopy, once the anal cytology is abnormal, the patient 
would need evaluation and treatment with HRA. We have 
documented progression to cancer in patients with known 
untreated HSIL, but we have not seen progression in patients 
under surveillance from completely normal Pap smears to 
cancer without interval abnormal Pap smears [ 9 ]. Therefore, 
in this practice setting, HRA may not be needed at all. 
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 My bias is continued surveillance at an interval dictated 
by patient-risk factors appears indicated in MSM as is there 
does not appear to be a peak incidence of dysplasia at age 30 
as is seen in women with cervical disease. Rather, in MSM 
with anal dysplasia, the disease evidence of HPV infection 
and dysplasia persists and incidence rates do not decrease 
raising the concern that this is associated with the continued 
increase in incidence of cancers seen in MSM [ 42 ].   

    Final Thoughts 

  Key Concept :  While      treatment recommendations may be 
variable ,  in general ,  HRA and targeted destruction of HSIL 
are effective means to control these lesions and minimize the 
chance of progression to malignancy . 

 A major challenge for those seeing patients with anal 
HSIL is who to treat. The management decisions are idiosyn-
cratic and appear counterintuitive at times. For instance, 
low-risk patients with low-volume disease that is easily 
managed are often treated with ablative therapy, while high- 
risk patients with circumferential disease are observed. The 
argument supporting this decision is “we don’t know the 
natural history of HSIL,” “we don’t know who will prog-
ress,” and “if anal HSIL is so prevalent, then why don’t we 
see more progress to cancer.” I agree we don’t know who 
will progress and do feel that the progression rate overall 
must be low. However, not knowing who will progress 
doesn’t suggest we shouldn’t treat. If this were the case, we 
shouldn’t treat cervical dysplasia, colonic polyps, and ulcer-
ative colitis with dysplasia, ductal carcinoma in situ, or 
Bowen’s disease. 

 Take this scenario, for example. The traditional recom-
mendations of many for the incidental fi nding of Bowen’s 
disease in a hemorrhoidectomy specimen is reoperation with 
random biopsies and wide local excision of all disease based 
on intraoperative frozen sections [ 10 ]. One is left to ask, do 
we really know the natural history of untreated Bowen’s dis-
ease? Is this more aggressive approach truly benefi cial to the 
patient? I prefer to treat HSIL found incidentally after a hem-
orrhoidectomy in the operating room where I perform HRA 
and targeted destruction of all visualized disease, which is 
usually quite minimal. Furthermore, I do not feel compelled 
to enter an elderly but otherwise healthy 75-year-old patient 
successfully treated in this fashion into a surveillance pro-
gram. Am I wrong not to follow these traditional recommen-
dations? My own data suggest no, although this highlights 
our limitations of lacking high-level data to base decisions 
upon. The paper often cited for how we should treat Bowen’s 
disease reports upon 47 patients [ 10 ]. The report out of my 
institution was based on 247 patients selected out of our 
patient population with circumferential disease – the worst- 
case scenario. In these patients, our progression rate, 1.2 %, 

was lower than reported in the literature for traditional treat-
ment recommendations for Bowen’s disease, which ranges 
from 2 to 6 % [ 43 ,  44 ]. 

 Another common complaint is there is a lack of data to 
support HRA and targeted destruction. In reality, we now 
have multiple studies suggesting a lower rate of progression 
to cancer in patients who are treated with HRA and targeted 
destruction. Furthermore, we have data to support untreated 
HSIL progresses to cancer [ 9 ,  12 ,  13 ]. HRA with targeted 
treatment of HSIL is clearly an effective means to preventing 
progression to anal cancer in the patients who are at highest 
risk. If it works in these patients, it would seem that HRA 
and targeted destruction in lower-risk patients would be suc-
cessful as well. Some of these patients are easy to get into the 
system as well. Women who are receiving anal Pap smears or 
Pap smears following appropriate guidelines would be easy 
to screen with anal cytology. Women have always had a 
higher rate of anal cancer than men, and therefore, the poten-
tial benefi t seems clear. It would be easy to add an anal cytol-
ogy to the surveillance plan. 

 Finally, it is interesting that many clinicians say “I don’t 
do HRA, so I send them to someone who does” rather than 
learning how to perform HRA. Are those same physicians 
referring rectal cancers to centers with a robot or to surgeons 
who perform single-incision surgery? Or, as I believe is the 
case, are they learning this new technology? If so, where is 
the data for the benefi t? Are they adopting technology before 
any long-term studies prove benefi t? While I do believe 
patients should be referred to centers of excellence, I do not 
believe this to be the case for just HSIL and HRA. I do think 
it should apply equally to rectal cancers, colon cancers, 
infl ammatory bowel disease, and complicated perianal dis-
eases, but I do not hear physicians clamoring for this. Is the 
difference that industry is driving “the need” for robotic sur-
gery and laparoscopic surgery and no driving industry exists 
for HRA? Is it the lack of billing codes that adequately refl ect 
the increased training? While we may never know the 
answers to these latter questions, it is time that we, as provid-
ers caring for these patients, come full circle to learn the nec-
essary skills to best manage this disease.  

    Summary Pearls 

 Anal cancer rates continue to increase and affect both men 
and women. HSIL, the precursor lesion, is readily identifi ed 
with HRA. Lesions may be ablated with multiple agents – 
IRC, TCA, and electrocautery. Yes, pain will occur; how-
ever, the pain is equivalent to, or less than, that associated 
with a hemorrhoidectomy. You can easily learn HRA, and 
the tools necessary to practice HRA are readily available. 
The procedure can be performed in the offi ce for low- volume 
disease or as an outpatient procedure in an operating room 
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for those with high-volume disease or associated anal pathol-
ogy. Treatment with HRA-directed ablation and follow-up 
anal cytology, digital rectal exams, and HRA is an effective 
method of controlling HSIL and decreasing the progression 
rate to anal cancer. Colorectal surgeons and providers caring 
for these patients should be comfortable performing HRA 
and offer this treatment within their regular practice.     
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            Introduction 

 Pain in the anal area is a common disorder. It is often of short 
duration and is brought to the attention of a physician or other 
healthcare provider relatively soon after onset in some patients. 
Others languish due to ignorance, anxiety, and embarrassment. 
Patients may often ignore the pain. The discomfort is particu-
larly disturbing to patients because the anus is a sensitive region 
and diffi cult for most individuals to visualize themselves. 
These conditions are generally readily diagnosed by the practi-
tioner, in that they are easily seen or detectable on physical 

examination and often can be identifi ed and cured. Any discus-
sion of chronic anal pain must also detail acute anal disorders. 
These, if left undiagnosed or untreated, can become chronic 
and diffi cult to manage. So, before detailing chronic anal pain, 
we present a brief review of causes of acute anal pain.  

    Acute Anal Pain 

  Key Concept :  Common things occur commonly .  Initially ,  ask 
about and look for a thrombosed external hemorrhoid ,  anal 
fi ssure ,  or abscess with acute anal pain . 

 Most of the acute anal pain seen by physicians in this situ-
ation represents one of the three diagnoses: thrombosed 
external hemorrhoid, anal fi ssure, or abscess/fi stula of the 
perianal or ischiorectal area. Often simply asking the proper 
questions and listening to the patient can make the diagnosis. 
The time course, relationship to bowel habits and associated 
symptoms usually make the diagnosis of these common 
complaints, often prior to even examining the patient. 
Generally, the combination of history and physical examina-
tion is enough to confi rm the diagnosis. 

    Thrombosed External Hemorrhoid (Fig.  23.1 ) 

    Thrombosed external hemorrhoids will usually present 
acutely after a bout of straining, constipation, or diarrhea. 
The pain will be associated with a swelling that is painful to 
sit upon. The time course is usually 1 week or less for the 
pain if untreated and a few weeks for the clot to be absorbed. 
When symptomatic, offi ce excision of the external hemor-
rhoid containing the clot—rather than making an incision 
through the external skin to enucleate the clot—gives both 
better short-term relief of pain and prevents recurrence at the 
site of that particular hemorrhoid. When there is hemor-
rhoidal crisis, with circumferential thrombosis of all or most 
of the external hemorrhoids, treatment should be performed 
in an operating room setting (Fig.  23.2 ).
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 Key Points 

•     Causes of discomfort in the anal area are common 
and diverse.  

•   Chronic anal pain must be differentiated from more 
common acute causes of anal pain.  

•   Common acute causes of anal pain include throm-
bosed external hemorrhoids, anal fi ssure, and peri-
anal abscess/fi stula.  

•   Chronic anal pain is less common than the acute 
problems mentioned, but may be identifi ed and 
treated with a careful, systematic approach.  

•   The broad differential diagnosis for chronic anal 
pain should include less common causes including 
pelvic fl oor dysfunction, neurogenic, infectious, 
and neoplastic conditions.    
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       Anal Fissure (Fig.  23.3 ) 

    Acute pain that occurs after every bowel movement, particu-
larly a bout of hard constipated stools, and is sometimes 
associated with spotting of blood, is typical of an anal fi s-
sure. Fissures are normally diagnosed clinically by their 
classic appearance involving visible internal anal sphincter 
fi bers, rolled edges, sentinel pile, and hypertrophied internal 
papillae (when chronic, see Fig.  23.3 ). Acutely they may be 
seen as a superfi cial tear in the anoderm. Anal fi ssure pain 
can become chronic if not treated and may also be a result of 
associated sphincter spasm. The chronicity is typically not 
from the fi ssure being refractory in these situations but rather 
long lasting due to lack of treatment. Patients at times try to 

self-medicate with over-the-counter remedies for many 
months without success. The gold standard treatment is lat-
eral internal sphincterotomy. Most patients (and physicians) 
prefer to fi rst try conservative measures (i.e., bulking agents, 
sitz baths, calcium channel blockers, glyceryl trinitrate, bot-
ulinum toxin) before sphincterotomy. Anal fi ssures, even 
after a competently performed lateral internal  sphincterotomy, 
may occasionally persist as causes of pain if the fi ssure does 
not heal. Management options for persistent fi ssure include 
botulinum toxin injection, contralateral internal sphincterot-
omy, or cutaneous advancement fl ap down into the anal 
canal.  

    Anorectal Abscess/Fistula (Fig.  23.4 ) 

    Abscesses, which are commonly treated with antibiotics 
alone in the primary care arena or emergency department in 
the mistaken hope that they will resolve, invariably need sur-
gical drainage if they don’t drain spontaneously. For smaller, 
superfi cial perianal abscesses, drainage can generally easily 
be done in an offi ce setting, using local anesthesia. It is our 
practice to remove an ellipse of skin overlying the abscess, to 
ensure a large enough opening to provide adequate drainage, 
and to delay premature cutaneous healing, which results in 
early recurrence of the abscess. The practices of “breaking 
up loculations,” or “packing the wound so it will heal,” are 
unnecessary and potentially detrimental by obstructing 
egress of purulence. It is suffi cient to place a gauze pad over 
the wound. Larger abscesses, such as ischiorectal and/or 
horseshoe abscesses, are best treated in the operating room, 
using similar principles. Recurrence of abscess or persis-
tence of drainage after operative treatment almost always 
indicates a fi stula in ano. A fi stula is itself rarely a cause of 

  Fig. 23.1    Thrombosed external hemorrhoid       

  Fig. 23.2    “Hemorrhoidal crisis,” with circumferential thrombosis of 
internal and external hemorrhoids       

  Fig. 23.3    Anal fi ssure and sentinel tag       
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anal pain. However, persistent drainage can cause pruritus 
which itself may be irritating and be thought of as chronic 
pain.   

    Acute or Chronic Anal Pain 

  Key Concept :  Several other disease processes may present 
with acute or chronic anal pain ;  however ,  most are still eas-
ily diagnosed with a thorough history and clinical examina-
tion .  Radiographic and endoscopic ancillary tests are 
required in select scenarios . 

 Less common conditions, which are less obvious than the 
above, but may produce either acute or chronic discomfort, 
include: 

    Anal Crohn’s Disease (Fissures, 
Fistulae) (Fig.  23.5 ) 

    While even simple fi stulae can sometimes cause pain, gener-
ally from undrained components of abscesses related to their 
origins, this is more likely to be the case with anal Crohn’s 
disease and more complex fi stulae. Furthermore, there may 
be pain from associated infl ammation of the anus and rectum 
(proctitis). Evaluation is typically best performed with an 
examination under anesthesia, with emphasis on avoidance 
of fi stulotomy, placement of setons through the known fi stu-
lae, and a careful search made for undrained areas, which 
can be opened and drained. Patients with anal Crohn’s dis-
ease often have chronic anal pain related to unrelenting 
infl ammation and irritation. Sphincter spasm is  common as 
well. These patients are not usually candidates for sphincter-
otomy and may heal poorly from anal procedures.  

    Hidradenitis Suppurativa (Fig.  23.6 ) 

    Hidradenitis suppurativa is a smoldering, uncomfortable 
cutaneous condition, arising from one or more of the seba-
ceous glands of the perineum. It is thought to represent a 
disorder of sebaceous gland metabolism, with similar lesions 
in the axillae and groins. When attempting to differentiate 
hidradenitis from other sources of perineal pathology, it is 
often helpful to perform a detailed examination of the skin 
adjacent to the anal verge. As this small circular area is 
devoid of hair and glands, disease in this location is not 
hidradenitis. Doxycycline, clindamycin, and Kefl ex are the 
most common antibiotics used, when given long term, for 
management of these lesions, while nonsteroidal anti- 
infl ammatory drugs and immunosuppressants. For larger, 
more painful or nonresponsive lesions, conservative excision 
is often curative. At times, operative drainage of an acute 
cutaneous or deeper abscess is indicated [ 1 ].  

    Pruritus Ani (Fig.  23.7 ) 

    While the anus is a particularly sensitive region, discrimina-
tion of sensations is not always clear. Patients can report 
itching, burning, and pain symptoms interchangeably. 
Though the predominant symptom in pruritus ani is itching, 
pain can be reported, and in severe cases, tiny linear and 
radial ulcerations are typically seen on a bed of lichenifi ed, 

  Fig. 23.4    Perianal abscess       

  Fig. 23.5    Perianal Crohn’s disease (Courtesy of W. Brian Sweeney, 
MD)       
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chronically irritated skin. Pain from this source must be dis-
tinguished from anal fi ssures, ulcers of an infectious nature, 
or other common sources of anal pain as described above. 
Pruritus ani generally responds to discontinuation of chemi-
cal and mechanical irritants such as use of soaps or sham-
poos, salves, hemorrhoid creams or fl ushable wipes, 
excessive scrubbing, excessive wiping with dry toilet paper, 
and scratching. The latter—avoidance of scratching—is 
often the most diffi cult for patients, though absolutely 
required to stop the cycle of perpetual itching and irritation. 
In addition, efforts should be made to avoid perianal mois-
ture, which is thought to perpetuate the process. Use of 
creams and ointments generally is counterproductive for this 
reason. Recommendations of cotton or cornstarch to keep 
the area drier during the day are often helpful. Also, if stools 
are loose and/or frequent, attention to normalizing these 

characteristics can diminish irritation and requires much less 
perianal cleaning after bowel movements. This can be 
achieved with decreasing excess water intake and/or increas-
ing dry fi ber in the diet, such as by using fi ber tablets or 
wafers (Table  23.1 ).

   There are a few rare patients who suffer from chronic irri-
tation bordering on pain despite following the advised bowel 
and hygiene instructions. For pruritus symptoms which per-
sist despite patients’ strict adherence to these guidelines, 
consider biopsy to rule out other conditions such as lichen 
sclerosus et atrophicus, Bowen’s or Paget’s disease, or simi-
lar entities, which may require dermatologic referral and/or a 
different therapeutic strategy.  

    Retrorectal Tumors 

 Because of the rarity of these lesions, and consequentially 
the failure to consider these in the differential diagnosis, 
delays in diagnosis occur more commonly than not. While 
these are often palpable on deep digital examination, a CT or 
MRI is necessary to further characterize them as benign or 
malignant and to plan therapy even if palpable. In general, 
biopsy is not routinely required, and virtually all of these 
require resection. A more detailed discussion is presented in 
Bailey et al.,  Colorectal Surgery  (Fig.  23.8 ) [ 2 ].

       Bicycle Seat Issues 

 Serious cyclists may experience pain and/or numbness in the 
ischial tuberosities, perineum, or genitalia. It is worthwhile 
to inquire about this and other similar avocations that may 
require prolonged sitting in the evaluation of a patient with 
symptoms of this nature. The condition is usually related to 
pressure on perineal nerves. Numerous adjustments in seat 
design and position are available to prevent or treat such 
issues [ 3 ]. In addition, anti-chafi ng creams are routinely 

  Fig. 23.6    Hidradenitis suppurativa       

  Fig. 23.7    Pruritus ani       

   Table 23.1    Initial management of pruritus ani   

 Diminish local 
trauma 

 Avoid soap, scrubbing, and scratching 
 Use damp toilet paper to gently pat the anal area 
clean. Do not use “baby wipes,” etc. 

 Diminish perianal 
moisture 

 1.  Use a small amount of cotton, and/or some 
corn starch powder, applied to the anal area, 
and kept there all day to absorb moisture 

 2.  Consider seepage of mucus or fecal matter as 
a possibly ongoing source of moisture. 
Possibilities include frequent stools, especially 
loose stools, diminished sphincter tone, or 
prolapsing hemorrhoidal or rectal mucosa. 

 3.  Avoid creams, ointment, and other emollients 
which serve only to keep the area moist and 
are counterproductive 
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helpful to avoid any accompanying skin breakdown and irri-
tation that can be a source of constant irritation.  

    Prostatitis 

 Pain in the anterior rectum in the region of the prostate may 
be from infl ammatory, neurological, or bacterial origin and 
may be acute or chronic. This may be associated with urinary 
symptoms and/or sexual dysfunction. This may lead to pel-
vic fl oor pain as well. Pain with palpation of the prostate is 
often diagnostic in the setting of normal anal and rectal tis-
sues. A combination of alpha-blockers and antibiotics is gen-
erally used by urologists to treat the condition, to whom 
referral is recommended [ 4 ]. Patients sometimes say it feels 
like a dull ache in the pelvis or as if they are sitting on a 
saddle. The bacteriology will differ depending on the age 
group, with sexually transmitted organisms such as chla-
mydia predominating in younger men, while multiple bacte-
ria including gram-negative rods are more common in older 
men. In either case, often a prolonged course of antibiotics is 
required to completely clear the infection and avoid chronic 
prostatitis that is hallmarked by chronic pain but minimal 
objective evidence of prostatic infl ammation.  

    Constipation 

 Sometimes patients associate anorectal pain with large and/
or dry bowel movements (dyschezia). Anal fi ssures are com-
monly associated with this symptom and should be sought, 
but overdistension of the sphincter mechanism alone, with-
out the presence of a fi ssure, may be an issue for some. 
Attention to improving bowel consistency with bulk laxa-
tives and/or osmotic laxatives may give effective long-term 
relief. Regardless of whether or not a fi ssure is seen, 

 hypertonicity of the sphincter can often be felt on exam, and 
treatment is the same, regardless.  

    Gynecological Sources 

 Gynecologic causes of pelvic pain, such as endometriosis, 
enterocele, rectocele, ovarian diseases, ectopic pregnancies, 
or fallopian tube abnormalities, typically do not cause anal 
pain. Rather, they result in deep-seated abdominal or pelvic 
pain, constipation, or defecation outlet dysfunction. Though 
they may be broadly included in the discussion of the dif-
ferential diagnosis of anal pain, the reader is referred to one 
of several available gynecological textbooks where they are 
best addressed.  

    Proctitis/Pouchitis 

 Proctitis is infl ammation of the rectum secondary to infec-
tions, postradiation, diversion, chemical irritation (corrosive 
or disinfectants), or infl ammatory bowel diseases. Proctitis is 
usually associated with rectal bleeding, and diagnosis is gen-
erally readily made using offi ce sigmoidoscopy (Fig.  23.9 ). 
By contrast, pouchitis occurs in 30–50 % of patients under-
going a restorative ileal pouch-anal anastomosis following 
total proctocolectomy for chronic ulcerative colitis 
(Fig.  23.10 ) [ 5 ]. Typically bacterial overgrowth in the pouch 
results in an infl ammatory response. Infl ammation can also 
occur in the remnant mucosa of the anus (i.e., “cuffi tis”). 
Pouchitis and proctitis may be associated tenesmus, or with 
painful sensations in the pelvis, and is classically associated 
with a sharp rise in the number of bowel movements each 

  Fig. 23.8    Retrorectal tumor       

  Fig. 23.9    Proctitis       
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day. It is our experience that some patients develop pouchitis 
from overcompensating with antidiarrheals, in an effort to 
diminish the frequency of bowel movements below about 
3/ day.

    Treatment of pouchitis is generally with antibiotics (met-
ronidazole or ciprofl oxacin are the most commonly used). 
Probiotics are sometimes used in an effort to prevent pouchi-
tis, but there are very limited data on the effi cacy of this prac-
tice. Other more recalcitrant bouts of pouchitis require 
steroids, chronic cyclical courses of antibiotics, or even 
immunosuppressants or diversion. Proctitis is best managed 
by addressing the cause and may include anti-infl ammatory 
agents or antibiotics as indicated given the underlying etiol-
ogy. Proctitis resulting from radiation therapy is addressed in 
the section below. 

    Radiation 
 Radiation effects in the perianal area are occasionally painful 
and must be distinguished from pruritus ani, from dermato-
ses such as lichen sclerosus et atrophicus, and from Bowen’s 
or Paget’s diseases. Since the radiation to this area is usually 
given for anal or distal rectal, vulvar, and prostatic malignan-
cies, the differential diagnosis should include a careful search 
for recurrence of these cancers. The radiation effects that 
cause pain include anoderm thinning, proctitis, sphincter 
injury, and stenosis. It is our practice to fi rst attempt sucral-
fate suppositories (these can be made by compounding phar-
macies). If bleeding persists, then dilute 10 % formalin 
placed topically. For more resistant sources of bleeding, laser 
therapy or argon beam coagulation are occasionally needed 
to destroy the damaged tissue (Fig.  23.11 ) [ 6 ].

        Anorectal Stricture 

 Rectal and anal strictures can cause pain during defecation 
but are unlikely to be obscure sources of chronic anal pain, 
due to their easy detection by physical examination, and their 
association with defecation. The pain is usually related to 
tearing of narrowed anal canal anoderm or scar. While it is 
important to rule out any associated malignancy, treatment of 
benign strictures typically includes dilation and anoplasty.  

    Anal Cancer 

 When symptomatic, anal cancer is usually readily diagnosed 
by offi ce examination. Anal canal cancers are generally 
associated with more pain than those that are located only on 
the perianal skin. Related conditions, such as Bowen’s or 
Paget’s disease, may also be considered but are generally 
associated with more itching and irritation than pain. With 
anal cancer, pain is usually related to associated ulceration 
and sphincter irritation/spasm related to infi ltration 
(Fig.  23.12 ) [ 7 ]. Though beyond the scope of this chapter, 
management of anal cancer includes proper staging and typi-
cally multimodality chemoradiation therapy, though surgical 
resection may be indicated for very small early lesions and in 
the palliative setting.

       Foreign Bodies 

 Sometimes, due to embarrassment on the part of the patient, 
a complaint of “chronic anorectal pain” will be the ostensible 
reason for a visit to the colon and rectal surgeon for a patient 

  Fig. 23.10    Pouchitis (With permission from Science SourceÆ, regis-
tered trademark of Photo Researchers, Inc. Images and Text. Copyright 
© 2013 Photo Researchers, Inc. All Rights Reserved)       

  Fig. 23.11    Radiation proctitis       

  

R.P. Billingham and A.L. Bastawrous



369

with a retained foreign body. Even if digital and anoscopic 
examinations are negative, rigid sigmoidoscopy and, if 
needed, a plain radiograph of the abdomen and pelvis are 
simple means to confi rm or exclude this diagnosis from the 
differential. While this is never, by defi nition, chronic, the 
insult may have occurred a few days prior to presentation. 
The trauma with the insertion and (often) repeated attempts 
to remove it may result in further damage than initially sus-
pected (Fig.  23.13 ) [ 8 ]. Management includes removal either 
in the outpatient or operating room settings, along with 
exclusion of an associated bowel perforation. Typically ade-
quate sedation including an anorectal block is required for 
successful removal in the emergency department or clinic 
environment.

       Rectal Prolapse 

 While classically not associated with acute sharp pain, 
patients with moderate degrees of rectal prolapse may note 
pain during and after defecation. Additionally, acute pain can 
occur with incarceration of the prolapsed rectum (Fig.  23.14 ) 
[ 9 ]. In the chronic setting, once the prolapsed rectum has been 
reduced, either spontaneously or manually, there may be min-
imal or no evidence of it on static examination in the prone 
jackknife or left lateral position. If the clinician is considering 
this in the differential diagnosis, a “toilet test” (with either 
simple straining or following enema administration) or video 
defecogram may be helpful in demonstrating this pathology.

       Neurogenic Pain 

 While uncommon, disorders of the distal lumbar and sacral 
sensory nerves, whether from pressure or other entrapment, 
may give a key to ruptured discs, tumors, or congenital bony 
abnormalities. A neurologic exam looking for signs of weak-
ness, sensory changes, or refl ex abnormalities may be help-
ful in diagnosis. Radiological workup may include 
cross-sectional or MR imaging with appropriate referral as 
indicated.  

    Infectious Causes of Anal Pain (Table  23.2 ) 

       Gonorrhea 
 One of the many manifestations of gonorrhea can be anal 
pain. According to Gottesman and Gandhi, 50 % of males 
and 95 % of females are asymptomatic [ 10 ]. When symp-
toms do occur, they are usually attributable to proctitis, with 

  Fig. 23.12    Anal cancer       

  Fig. 23.13    Rectal foreign body       

  Fig. 23.14    Rectal prolapse       
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tenesmus, but occasionally severe anal pain is experienced 
(though the anal canal is usually not involved). Culture from 
within the rectum is generally reliable, but anal lubricants 
sometimes have antibacterial properties that may give a 
false-negative culture. For this reason, swabs can also be sent 
for DNA probe testing, using specialized specimen contain-
ers. Treatment typically includes oral cephalosporins or fl uo-
roquinolones, and patients should be also treated for 
concomitant chlamydia and evaluated for other sexually 
transmitted diseases including HIV.  

    Herpes Simplex, Genitalis, and Zoster 
 Herpes simplex, including herpes zoster, is a common cause of 
perianal ulcers and pain. Inguinal lymphadenopathy, and even 
radiculopathy in the lumbosacral distribution, may also be 
present as a result of this virus. The perianal lesions may begin 
as pain alone, progressing to vesicles that rupture, causing shal-
low ulcers that take about 3 weeks to resolve spontaneously. 
Herpes can also affect the anal canal and rectal mucosa in some 
cases, with friability and ulcerations seen on anoscopy or sig-
moidoscopy. Recurrences are common, at highly variable 
intervals, because of persistence of the viral genome in the gan-
glia of the sensory nerves supplying the anal and perianal area. 
HSV may also be associated with radiculopathy in the lumbo-
sacral distribution, which can affect bladder function, cause 
impotence, and cause pain in the cutaneous distribution of 
these nerves, namely, the buttocks and thighs. Radiculopathic 
symptoms may still be present after disappearance of the cuta-
neous ulcerations. Treatment with oral acyclovir can often 
shorten the duration of symptoms by several days, but the drug 
does not prevent recurrence (Fig.  23.15 ) [ 10 ].

       Syphilis 
 Anal ulcers can be quite painful, mimicking the pain of anal 
fi ssure. However, such ulcers typically are not in the midline 
and may be multiple. In contrast, genital ulcers, or chancres, 

are typically not painful (Fig.  23.16 ). Treatment is usually 
successful with a single muscular injection of penicillin 
when detected in the early stages.

        H .  ducreyi  (Chancroid) 
 Infection with this gram-negative coccobacillus results in 
genital and perianal ulcers, usually multiple and painful, 
occasionally associated with abscesses. Gram stain and cul-
ture on a chocolate agar are used for diagnosis. It is typically 
treated with azithromycin and a third-generation 
cephalosporin.  

    Chlamydia (LGV) 
 Lymphogranuloma venereum (LGV) results from infection 
with  Chlamydia trachomatis . Following anorectal infection, a 
proctocolitis ensues where ulcers are usually not found in the 
anal canal but in the rectum. Rectal swabs for gram stain and 
culture are often unreliable. Sending such swabs for NAAT 
testing, in an appropriate specimen container, is more  reliable. 

   Table 23.2    Infectious causes of anal pain   

 Disease  Pathogen  Characteristics 

 Gonorrhea   Neisseria gonorrhoeae , gram (−) 
diplococcus in pairs and clusters 

 Pruritus, tenesmus, bloody mucopurulent discharge, proctitis 

 Chlamydia   Chlamydia trachomatis , obligate 
intracellular bacterium 

 Tenesmus, discharge, mild proctitis 

 LGV   Chlamydia trachomatis , serovars 
L1, L2, L3 

 Small shallow ulcers with rapid spontaneous healing 

 Syphilis   Treponema pallidum   Chancre, small clean-based eccentric ulcer, smooth fi rm borders with rolled edges 
 HSV  HSV 2, HSV 1 less common  Vesicles open, forming shallow ulcers that coalesce into multiple grouped lesions with 

erythematous base, single lesions/fi ssure can occur 
 Chancroid   Haemophilus ducreyi , gram (−) rod  Sharply circumscribed or irregular ulcer with ragged edges, no induration, gray/yellow 

exudates at base, multiple 
 Granuloma 
inguinale 

  Calymmatobacterium granulomatis   Extensive, progressive, granulation-like tissue, rolled edges 

  Adapted from Gottesman and Gandhi [ 10 ]  

  Fig. 23.15    Perianal herpes (With permission from Gottesman and 
Gandhi [ 10 ]. © Elsevier 2012)       
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Gottesman and Gandhi point out that if a rectal gram stain 
shows polymorphonuclear leukocytes in the absence of visi-
ble gonococci, this constitutes presumptive evidence of 
 Chlamydia  (Fig.  23.17 ) [ 10 ]. Common treatment regimens 
include tetracycline, doxycycline, or erythromycin.

        Chronic Anal Pain 

  Key Concept :  Chronic anal pain can result from a variety of 
sources that include pelvic fl oor pathology and are often-
times diffi cult to diagnose and less responsive to treatment . 

 Multidisciplinary nonoperative therapies including biofeed-
back and stimulation are often useful to alleviate symptoms . 

 Chronic anal pain syndromes are those which are often 
more diffi cult to diagnose and treat and include levator syn-
drome, coccygodynia (which may often be a manifestation 
of levator syndrome), pudendal neuralgia, infectious dis-
eases such as herpes zoster or syphilis, neurogenic pain, or 
other pain of unknown etiology. 

    Levator Spasm 
 Levator syndrome (also known as tension myalgia of the pel-
vic fl oor, proctalgia fugax, piriformis syndrome, puborecta-
lis syndrome, or coccygodynia) is a vague, crampy 
intermittent pain around the lower rectal area. It defi es local-
ization, will sometimes develop after prolonged sitting, 
sometimes awaken patients at night, and is typically unpre-
dictable in its frequency and intensity. It has been described 
as similar symptoms as urgency to have a bowel movement. 
The pain may last 10 min to an hour and resolves spontane-
ously (a variant of this pain, called “proctalgia fugax,” is 
characterized by sudden sharp spasms in the anal muscle 
area, often lasting only a few seconds and disappearing). 
Interestingly, bowel movements tend to make this pain better 
(as opposed to the causes of acute pain listed above). A 
related diagnosis to levator ani syndrome is non-relaxing 
puborectalis. Patients may sometimes feel pain but mostly 
complain of constipation and inability to empty the rectum. 
This is also sometimes referred to as “anismus.” 

 Diagnostic criteria for levator syndrome, as outlined by 
Wald in 1991 [ 11 ], are (1) chronic or recurrent episodes of 
rectal area pain or aching, (2) lasting 20 min or longer, (3) 
occurring for at least 3 months, and (4) in the absence of 
other causes. The diagnosis is “highly likely” if, on digital 
rectal examination, posterior traction on the levator muscle, 
particularly near its attachment to the coccyx, reproduces the 
discomfort or reveals “contracted levator muscles.” The 
diagnosis can be made when the pain is reproduced with pal-
pation of a lateral muscle cord, which is a portion of the leva-
tor ani in spasm. Even without this specifi c fi nding, the 
diagnosis is still “possible” if the symptoms meet the criteria 
listed above. A complete anorectal examination is necessary 
to look for, and exclude, other possible causes. Other tests, 
which may be appropriate in certain patients, include colo-
noscopy, CT, GI contrast studies, and sometimes even diag-
nostic laparoscopy. But typically, history and physical 
examination are suffi cient. 

 Wexner and Jagelman [ 12 ] reported on a series of 19 
patients with intractable pelvic pain. Paradoxical puborecta-
lis contraction was frequently found, more often with EMG 
than on videodefecography. Grimaud et al. [ 13 ] noted that 
anal canal resting pressure was signifi cantly higher than in 
controls and that half of such patients showed that the 
puborectalis muscle failed to relax on videodefecography. 

  Fig. 23.16    Anal chancre from syphilis       

  Fig. 23.17    Lymphogranuloma venereum (With permission from Dr. 
Pravin J. Gupta.   http://drpravingupta.com/    )       

 

 

23 Chronic Anal Pain

http://drpravingupta.com/


372

   Epidemiology 
 Thompson, in a series from the UK, (1981) [ 14 ], reported 
that 14 % of patients surveyed had such symptoms within the 
past 12 months; of these, 17 % of women reported this, while 
only 9 % of men did so. Wald [ 11 ] found that 6–7 % of the 
general population reported these symptoms but observed 
that only about 30 % ever consulted a physician about this 
problem. He also mentions that there appears to be no rela-
tionship between this syndrome and irritable bowel 
syndrome.  

   Management 
 One important step, after making the diagnosis, is reassur-
ance of the patient that the condition, while annoying in vari-
ous degrees, is not serious or life-threatening. Often such 
assurance assuages the anxiety, which usually accompanies 
this condition, and which may magnify the symptoms. 
Pharmacologic therapy, using anxiolytics or “muscle relax-
ants,” is rarely helpful, either in treating individual episodes 
(which typically resolve before any oral medication could 
become effective) or in preventing the development of pain. 
Furthermore, the side effects of these medications are 
signifi cant. 

 Vigorous digital massage of the muscle by the physician, 
in an offi ce setting, was described by Thiele, but the muscle is 
generally too tender and painful, in this venue, to permit 
effectiveness [ 15 ]. Therefore, generally the fi rst line of 
 therapy is “electrogalvanic stimulation” (EGS; Fig.  23.18 ), a 
physical therapy technique used by therapists for many other 
skeletal muscular complaints. This was fi rst reported by Sohn 
in 1982 [ 16 ]. EGS requires an intra-anal probe, a dedicated 
and interested physical therapist, and is commonly adminis-
tered for 20–30 min at a session, for three sessions a week for 
2 weeks. Salvati     reported that 77 % of 90 patients so treated 
were relieved or improved [ 17 ]. In our own series, 60 % had 
good to excellent response, but over the longer term, only 
25 % remained free of symptoms [ 18 ]. Hull’s experience was 
that, of 52 patients, symptoms were relieved in only 19 %, 
partially relieved in 24 %, and 57 % of patients reported no 
relief [ 19 ]. Ger and Wexner found that 38 % of their patients 
reported good to excellent results  [ 20 ].

   For those for whom electrogalvanic stimulation is not 
available or is not effective, biofeedback has been recom-
mended as another effective treatment. Grimaud reported a 
series in which all of his patients experienced relief after 8 
weeks of once-weekly sessions, with only one relapsing 
patient after 2 months [ 13 ]. 

 Other therapies with which success has been reported 
(often anecdotally) include acupuncture, injection of local 
anesthetic +/− steroids, levator massage under anesthesia 
(with or without the injection of botulinum toxin), inhalation 
of salbutamol (a beta-adrenergic), or even surgical division 
of the puborectalis muscle.   

    Coccygodynia 
 Coccygodynia, originally described by Simpson in 1859, is, 
in our experience, nearly always related to, and caused by, 
traction on the coccygeal periosteum by the tense levator 
muscle. Some have reported coccygeal hypermobility or 
“luxation” based on physical and radiologic exams and have 
recommended treatment with manipulation, injection, cryo-
analgesia of posterior rami of lower sacral nerve roots (if the 
patient has responded to injection of these roots with a test 
dose of local anesthesia), or rarely, coccygectomy.  

    Pudendal Neuralgia 
 The sensory nerve from the anal canal and perianal area is the 
inferior rectal and perineal branches of the pudendal nerve 
[ 21 ]. Pudendal neuralgia, fi rst described in 1988 by Amarenco 
et al. [ 22 ,  23 ], is an uncommon condition characterized by 
burning, pinching, or twisting sensations in the territory of the 
pudendal nerve, usually exacerbated by the sitting position 
and relieved by standing, and may be either unilateral or bilat-
eral. This may be perceived in the perineum, vulvar, or ano-
rectal areas. It is caused by compression of pudendal nerve 
within Alcock’s canal at the border by the ischium and the 
obturator internus muscle. The pudendal nerve is a mixed 
sensory and motor nerve, arising from S2–S4. It supplies anal 
and urethral sphincters, pelvic fl oor muscles, and is a sensory 
nerve for the anal, perineal, and genital areas. It traverses the 
pelvic cavity, gluteal region, and perineum, where it divides 
to become the perineal nerve and the dorsal nerve of the penis 
or clitoris. The two most likely sites of compression are at the 
ischial spine in gluteal region or within the pudendal canal. 

 If symptoms are consistent with this diagnosis and 
other examinations and studies are negative, perineal 
 electrophysiologic examination (looking for neurogenic 

  Fig. 23.18    Electrogalvanic stimulation (EGS) generator with anal 
probes       
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 muscles within the pelvic fl oor or prolonged pudendal nerve 
terminal motor latency) is often helpful in confi rming the diag-
nosis. The likely sites of nerve compression can be identifi ed 
on CT, and one can do a diagnostic CT-guided nerve block 
using local anesthetic, with or without long-acting steroids, to 
see whether the pain is relieved. If pain is indeed relieved and 
returns, additional injection via the peridural route or surgical 
decompression can be considered [ 22 – 24 ]. Mauillion reported 
a series of 12 patients with such decompression: 4 patients had 
their pain totally relieved and 3 were partially improved. 
Results did not depend on electrophysiologic data but were bet-
ter if they had complete disappearance of pain for 2 weeks after 
each of two nerve blocks and worse if patients were taking 
antidepressants [ 25 ]. Other authors reporting limited success 
with injection and/or decompression include Amarenco [ 26 ], 
Shafi k [ 27 ], Bautrant [ 28 ], and Vancaille [ 29 ].    

    Summary Pearls 

 Anal pain is one of the most common complaints that brings a 
patient to seek the services of a colorectal surgeon. 
Distinguishing acute from chronic pain, obtaining a thorough 
history, and performing a detailed anorectal examination with 
anoscopy and proctoscopy are the initial steps in diagnosis. 
The etiology is easily identifi ed in the vast majority of cases 
within minutes on the fi rst visit. Once acute treatable causes of 
pain are ruled out you may be left with a diagnosis of levator 
syndrome, coccygodynia, or pudendal neuralgia. These diag-
noses can be debilitating for patients. Nonsurgical treatments 
are most effective, but there are times where both physician 
and patient may feel frustrated. Resist the urge to order non-
useful and unnecessary tests. Also be aware that systemic 
pharmacologic therapy is usually not effective. It is often 
important to work with urologists and gynecologists to help 
the patient through the diagnosis and treatment. Figure  23.19  
shows an algorithm for the workup and treatment of anal pain.
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           Surgical Management of Complex 
or Recurrent Pilonidal Sinus 

 Pilonidal    sinus is an acquired disease, seen in the second 
decade of life with almost 4 to 1 greater ratio of men to 
women [ 1 ]. Herbert Mayo fi rst described this disease in 
1833, as a “hair-containing sinus” [ 2 ]. In 1880 Hodges intro-
duced the term “pilonidal” which means “hair nest” [ 3 ]. 

Karydakis suggested that the disease is caused by loose hair 
becoming inserted into the skin, which leads to chronic 
infl ammation and infection [ 4 ]. 

 Patients with chronic pilonidal disease, complicated piloni-
dal sinus with multiple sinus tracts, and partially drained abscess 
cavities or recurrent pilonidal disease require  surgical manage-
ment. Midline pilonidal excision en bloc of the cyst and the 
sinus tracts is the most common operation performed. Excision 
down to the presacral fascia should be performed with complete 
excision of the cystic component of the pilonidal disease. The 
controversy is how to manage the post-excision wound in 
patients with complex pilonidal disease. Most of these patients 
have failed conservative measures and surgical treatment. In this 
setting, excision of the pilonidal disease is combined with fl ap 
closure and modifi cation of the midline gluteal cleft. There are 
multiple fl aps utilized: rhomboid fl aps, Z-plasty, the Karydakis 
procedure, the Bascom cleft lift procedure, V–Y-plasty, gluteus 
maximus myocutaneous fl aps, and skin grafting. The major dis-
advantages to the fl ap procedures are longer operative times, 
greater blood loss, and complications related directly to the fl aps 
including infection, loss of fl ap, and scarring. 

    Pilonidal Cystectomy Combined with 
Fasciocutaneous Advancement Flap 

  Key Concept :  Excision of a pilonidal cyst is bound to leave 
wound issues and often a disgruntled patient .  Be familiar 
with the various fl aps that are available for these complex 
wounds ,  as well as their intrinsic outcomes and challenges . 

 Historically the advancing fl ap was performed by Dr. 
Karydakis in Athens, Greece, in 1965. In 1992, he reported 
his results in 7,471 patients treated from 1966 to 1990, with 
over a 95 % follow-up ranging from 2 to 20 years. He had a 
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 Key Points 

•     Reconstruction of a complex perineal wound often 
requires a multidisciplinary team—enlist their input 
early and use their expertise.  

•   Flaps are very useful, especially in younger patients 
with pilonidal disease who do not have time or the 
support for chronic wound care and in large peri-
neal defects.  

•   Healing by secondary intention still has a role in the 
place of chronic pilonidal wounds.  

•   The underlying disease process often governs the 
approach to large perineal wounds.  

•   Both nonoperative and operative approaches are 
needed for chronic open perineal wounds. Do not 
just rush back to surgery.    
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remarkably low overall complication rate of 8.5 % and a 1 % 
recurrence rate [ 5 ]. The rhomboid or Limberg fl ap has also 
been shown to be effective by Urhan in 2002, where he 
reported 100 % healing in 102 patients treated with excision 
and fl ap closure [ 6 ]. The Bascom cleft lift procedure, 
described in 2002, is a technically challenging fl ap that 
undermines and obliterates the gluteal cleft in the area of 
disease [ 7 ]. The technique emphasizes identifi cation of the 
deep cleft through a series of steps to indicate the diseased 
(and surrounding) area that needs to be resected to ade-
quately remove the cleft (Fig.  24.1a, b ). The V–Y (fasciocu-
taneous fl ap) advancement fl ap has been utilized since 1993 
in patients with complex pilonidal disease [ 8 ]. In 2009, a 
series of 43 patients were treated with the V–Y advancement 
fl ap with one recurrence and a somewhat higher complica-
tion rate including 9.3 % infection, 7 % hematoma, and 
16.3 % anesthesia over the fl ap. Unfortunately, over 90 % 
were dissatisfi ed with their scar [ 9 ]. The Z-plasty or fl ap has 
shown excellent results. In 2006, 144 patients were random-
ized to two groups comparing excision with open wound 
management (i.e., secondary intention) versus excision with 
Z-plasty. The Z-plasty had a statistically signifi cant shorter 
wound healing, 15.4 days versus 41days ( P  < 0.001), com-
pared to conventional management [ 10 ]. In general, the utili-
zation of the gluteus    maximus myocutaneous fl ap is reserved 
for very recalcitrant pilonidal disease, with the fi rst case 
report describing its use in 1984 [ 11 ].

   You may fi nd yourself saying “Okay, so what?” First, 
pilonidal disease is a common problem seen in a colorectal 
surgical practice. Most of the time, these patients are 
referred from internal medicine, family practice, dermatolo-
gists, and general surgeons for evaluation and treatment, in 
part, because of frustration with recurrent disease and also 

due to its chronic nature and/or the failure of either conser-
vative and/or prior surgical therapy. Many patients have 
been treated with antibiotics, an in-offi ce incision and 
drainage, or even pilonidal cystectomy. They are also just as 
frustrated because of the intermittent infections or chronic 
draining sinus that limits their activity, whether it is puru-
lent or blood and foul odor. The majority of these patients 
are in the second decade of life: they are often now in col-
lege and have been dealing with pilonidal disease since high 
school, and it’s not getting better. You, the true (or deemed) 
“colorectal specialist” are then confronted with a disgrun-
tled patient and a benign disease that has become a social 
nuisance to them. I have a very long discussion with these 
patients (and their parents) about the different surgical 
approaches to this disease; many are familiar with these 
therapies—through family members, other patients, and in 
many cases online research. They usually want to schedule 
their surgery during spring or summer break, because they 
do not want to interrupt their education or externships for an 
operation. 

    My Approach (Dr. Orangio) 
 I recommend to these patients re-excision and the utilization 
of the VYAF, for several reasons: (1) they have a limited win-
dow for surgery and postoperative wound care; (2) they do 
not have the “privacy” or “facilities” or “personal” support to 
manage an open pilonidal wound that requires packing when 
they return to school; (3) they want minimal discomfort and 
the shortest recovery time. These patient criteria are the rea-
son to offer this younger patient population and alternative to 
pilonidal cystectomy and secondary wound healing. They 
must be counseled about the “scarring” that remains post-
VYAF because it is signifi cant. 

a b

  Fig. 24.1    ( a ,  b ) The Bascom cleft lift procedure. Compressing the buttocks together will allow marking of the diseased area and deep cleft that 
will require excision (Courtesy of Dr. Bascom)       
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   A Case of Recurring Draining Sinuses 
 A 26-year-old male with a 10-year history of pilonidal dis-
ease presented with a previous incision and drainage of pilo-
nidal abscesses and now with multiple residual draining 
pilonidal sinuses. My approach is to place all patients in the 
prone jackknife position and use general anesthesia with 
intravenous antibiotics (second- or third-generation cephalo-
sporin). The gluteal cleft and gluteal areas are shaved bilater-
ally and prepped utilizing povidone. On examination, this 
patient has complex disease with multiple deep midline and 
lateral sinus tracts. I mark the excision site prior to beginning 
(Figs.  24.2  and  24.3 ).

    An elliptical incision was performed with en bloc exci-
sion of all sinus tracts and scar, leaving a wound that is to the 
left of midline and down to the presacral fascia (Fig.  24.4 ). 
Although some surgeons prefer to keep the base of the ulcer 
in place, I feel this is a chronic wound and should be 
removed. The site for the V–Y advancement fl ap (VYAF) is 
marked and measured: 12 cm long and 10 cm wide 
(Fig.  24.5 ). The fl ap is dissected down to the level of the 
gluteal fascia, but not including the gluteal fascia. Then the 
medial and lateral portions of the fl ap are then dissected 

from the gluteal fascia leaving at least a 4–5 cm “vascular 
pedicle” (Figs.  24.6  and  24.7 ). It is important here not to 
cone in and ensure you are keeping your fl ap of equal and 
proper thickness to avoid any devascularized areas. 
Remember this will need to move, so adequate dissection 
and mobilization without compromising blood supply is 
key. With the vascular pedicle isolated, the VYAF can easily 
slide past the midline to allow for anchoring to the presacral 
fascia and to the contralateral wound margin, which is to the 
left of the midline. This will obliterate the infra-gluteal cleft 
and move the incision off of the midline to aid in healing 
(Figs.  24.8  and  24.9 ). Check the viability of the fl ap again. 
Ensure it is healthy at this stage or not under tension that you 
can still rather easily do something about. The margins of 
the wound and VYAF are approximated with subcuticular 
absorbable sutures and a “fl uff” dressing is applied 
(Figs.  24.10 ,  24.11 , and  24.12 ). I do not use drains, although 
some people like to use them to evacuate the fl uid that may 
collect early on. The patient remains in the hospital for 
24–48 h and is encouraged not to lie on their back and to sit 
up straight while sitting and eventually while driving. The 
patient is discharged and followed up in 10, 30, and 60 days 
postoperatively.

  Fig. 24.2    Recurrent pilonidal disease with extensive midline tunnel-
ing and lateral tracts       

  Fig. 24.3    Excision boundaries for recurrent pilonidal disease       
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                 Healing by Secondary Intention (Dr. Abcarian) 

  Key Concept :  Healing by secondary intention has the benefi t 
of lower recurrence rates but requires effort and time on both 
you and your patient for successful eventual healing . 

 Surgeons generally desire healing of all wounds in the 
earliest possible time. This is the basis of primary closure of 
all surgical wounds. The problem with pilonidal cyst closure 
by any surgical technique is its relatively high failure rate. 
Why do closures after pilonidal cystectomy fail? This conun-
drum has plagued surgeons throughout the years. In the pre- 
antibiotics era, Kleckner surveyed the then American 
Proctologic Society® in 1936 and found a recurrence rate of 
33 % [ 12 ]. In 1977, Eftaiha and Abcarian reviewed all the 
available literature on the subject and reported a recurrence 
rate of 34 %. Conversely, excision of pilonidal cyst and 
allowing healing by secondary intention had a recurrence 
rate of 3 % [ 13 ]. So it seemed that all available surgical tech-
niques of closure and use of antibiotics had made no signifi -
cant reduction in recurrence rates. 

 In his 1963 textbook, Gabriel listed several criteria where 
he believed a pilonidal cystectomy wound should not be 
closed due to high failure rate. These included previous 
 closures, free discharge of pus, hirsutism, secondary 

 openings off the midline, and cysts greater than 7.5 cm 
(Fig.  24.13 ) [ 14 ]. Even now, it seems unlikely that wide exci-
sions, undermining skin fl aps and technically complicated 
plastic closure (Z-plasty, V–Y advancement fl aps, etc.), will 
yield generally lasting results in the presence of the patient-/
disease-related criteria spelled out by Gabriel decades ago.

   Other causes of recurrence (and in many cases persis-
tence) following both primary closure and healing by sec-
ondary intention of these wounds include (A) inadequate 
eradication of all the midline pits, which is the source of pilo-
nidal infection. In the case illustrated in the earlier section of 
this chapter by Dr. Orangio, one can clearly see intact mid-
line pits (Fig.  24.2 , which should have been previously eradi-
cated) in addition to midline draining abscess and secondary 
opening to the left of and posterior to the prior surgical inci-
sion. (B) The lateral (horizontal) tension on the intergluteal 
cleft with a longitudinal midline incision and closure that is 
essentially unavoidable. This mechanical factor must also 
play a role in the failure of fl aps, even despite good mobiliza-
tion. We can try to overcome this by instructing the patient to 
remain less active after a fl ap closure, but certainly absolute 
bed rest with the potential for deep vein thrombosis and 
 life-threatening or lethal pulmonary embolism must be 

  Fig. 24.4    Defect following excision of recurrent disease         Fig. 24.5    Measuring out the dimensions for the V–Y advancement 
fl ap       
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 condemned. (C) The wide and deep dissection of tissues 
required for both excision and construction of fl aps in the 
presence of infection that increases the risk of failure second-
ary to localized sepsis. This unfortunately cannot be over-
come by a short course of broad-spectrum antibiotics. In fact, 
prolonged use of these antibiotics predisposes to an ever-
increasing incidence of antibiotic-related complications such 
as  Clostridium diffi cile  colitis. (D) Finally, obesity makes the 
management and care of the open wound diffi cult. 

 So what is wrong with leaving the wound open after pilo-
nidal cystectomy? These    wounds, irrespective of size, cause 
very little pain and disability, and I have found it generally 
easy to care for (bathing and packing a coarse 4 × 4 gauze to 
separate the edge and keep the wound dry). Changing of the 
gauze three to four times daily will debride the open wound 
and prevent collection of infected discharge in the cleft. I’ve 
found that the best way to dry the wound after bathing is the 
use of a hair dryer on the cool setting. The anatomic distance 
of these wounds from the anus allows for painless bowel 
movements, and patients are uniformly happier than those 
having undergone excisional hemorrhoidectomy. 

 In many cases the correct operation has been done. The 
cyst is completely excised without deepening the excision 
down to the sacrococcygeal fascia. A small 3 × 4 cm cyst 

excised in total will leave a 4 × 5 cm defect, while carrying 
the excision down to the fascia opens up and expands the 
wound by 50–100 % of the original size [ 13 ]. In some cases 
there are lateral tracts or pockets of disease that may require 
additional excision; however, these can often close just fi ne 
with secondary intention (Figs.  24.14 ,  24.15 , and  24.16 ).

     Open wounds begin the “picture frame” shrinkage 2 weeks 
postoperatively and will need to be inspected on regular 
biweekly basis. The surgeon must take time to shave all edges 
of the open wound to prevent growth of hair into the wound 
during the healing process (Fig.  24.17 ). Also as the wound 
becomes shallower, the dressing gauze must be inserted into 
the wound to prevent patchy adherence of the wound edges. 
This is easy to instruct the patient because the only painful 
area is the skin surrounding the defect and not the depth of the 
wound. Small wounds ~3 × 4 cm typically heal in 4–6 weeks, 
while larger ones such as 4 × 6 cm may need up to 8–10 weeks 
for complete healing. Application of antibiotics, astringents, 
or anesthetic ointments is not helpful and may actually con-
tribute to maceration of the wound by adding moisture.

   In 1977 Rosenberg recommended reverse taping to pull 
the wound edges laterally and fl atten the deep wound in very 
obese patients [ 15 ]. Although logically sound, it is diffi cult 

  Fig. 24.6    Constructing the V–Y pedicle         Fig. 24.7    Completed well-vascularized pedicle. Note the thickness of 
the pedicle       
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for the patient to tolerate the constant pulling sensation and 
interference of reverse taping with ambulation and daily 
activities. The current use of wound VAC®    (LifeCell, New 
Jersey) has essentially made this technique obsolete. Yet, 
wound VACs are also cumbersome and need nursing or 
wound care professionals to change the foam pads at least 
every 48–72 h (especially in that location). Despite these 
drawbacks, with utilization of portable suction machines, 
this has allowed the patient to be able to ambulate and even 
return to work (Figs.  24.18  and  24.19 ).

    In my opinion, the success rate of fl aps represented in the 
literature is simply unbelievable (e.g., 100 % success rate of 
Limberg fl aps in 102 patients presented by Urhan) [ 6 ]. In addi-
tion, the reported complication rates of V–Y-plasty are clearly 
unacceptable. If followed carefully and long enough, the 9.3 % 
infection rate and 7 % hematoma will inevitably grow with the 
number of recurrence/persistence of the disease [ 6 ]. 

    My Approach (Dr. Abcarian) 
 If the purpose of the treatment of pilonidal sinus is an early 
return to duty (i.e., front line such as in the armed forces), I 
believe the Karydakis technique used on young military per-
sonnel offers the least complicated and most satisfactory 
procedure with low recurrence rate [ 5 ]. If not, I leave all 

pilonidal cystectomy wounds open, see the patient every 2 
weeks, and shave the wound. Once healed, I recommend 
using depilatory cream to prevent hair growth in the vicinity 
of the healed wound once a month for an entire year. This 
plan has resulted in healing of an overwhelming majority of 
recurrent pilonidal cyst patients that have been referred to 
me throughout the years. I believe in the wisdom of Gabriel 
and his admonition of primary closure in infected, hairy, 
recurrent pilonidal with side branching to secondary open-
ings off midline. I would only add obesity to his list.   

    Point: Counterpoint 

  Key Concept :  There are many ways to approach the same 
disease process .  You need to have a sound rationale behind 
what you do and never stop listening to  ( and learning from ) 
 other people ’ s opinions and experiences . 

    Dr. Abcarian and Dr. Orangio 
     1.     Dr .  Abcarian it appears that you essentially only utilize  

“ healing by secondary intention ”  of pilonidal cystectomy 
wounds ? 

 Abcarian: That is correct.   

  Fig. 24.8    Anchoring sutures in place         Fig. 24.9    Pedicle able to slide past the midline to obliterate the cleft       
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   2.     I  ( Dr .  Orangio )  feel that for a subpopulation of patients 
with pilonidal disease who have failed  “ healing by sec-
ondary intention ”  or have recurrent pilonidal disease ,  the 
utilization of fasciocutaneous fl aps should be included in 
the surgeon ’ s armamentarium of options .  The literature is 
quite supportive of this approach .  Why do you disagree ? 

 Abcarian: I have taken care of too many failed fascio-
cutaneous fl aps in my 40 years of practice, and these are 
literally nightmares.   

   3.     Would you agree with me that recurrent pilonidal disease 
is secondary to inadequate primary excision ? 

 Abcarian: In some cases yes, in others it is inadequate 
postoperative wound care by the patient and the surgeon.   

   4.     Why do you think that some patients have prolonged heal-
ing or even  “ nonhealing ?”  Do you feel this is because of 
poor compliance by the patient or not enough postopera-
tive care by the primary surgeon ? 

 Abcarian: Both. Some patients simply refuse instruc-
tions for home care (i.e., showering, shaving, and pack-
ing). Then there are surgeons who give a fi rst postoperative 
appointment for 6 weeks after surgery.   

   5.     How do you manage the patient with a  “ nonhealing ” 
 wound ,  and at what point do you consider the process of 
healing with secondary intention a failure ? 

 Abcarian: As long as the wound keeps getting 
smaller, the edges are shaved, and there is no patchy 
healing, I continue to examine and treat the wounds 
every 2 weeks.   

   6.     You mention Gabriel ’ s textbook of 1963 discusses rea-
sons for not utilizing a primary closure and tries to pos-
tulate that for those reasons fasciocutaneous fl aps 
should not be used .  Do you believe this is a valid 
criticism ? 

 Abcarian: Hirsutism, recurrence after primary closure, 
cysts longer than 7.5 cm, side branching, and worse yet 
active discharge of pus—all should discourage anyone 
from a plastic closure of pilonidal wounds using fl aps, 
whatever kind of fl aps.   

   7.     In one section you seem to advocate the use of negative 
pressure wound dressing  ( VAC ),  could you explain to me 
why you would support this method over the utilization of 
any fasciocutaneous fl aps ? 

 Abcarian: Some deep wounds in obese patients are dif-
fi cult to pack at home. It is possible though to place a 
VAC for3–4 weeks, allow the wound to shrink, and then 
care for it without need for VAC therapy. If VAC treat-
ment fails, the patient is no worse off. One cannot say the 
same for failed fasciocutaneous fl aps.   

  Fig. 24.10    Deep and subcuticular sutures in place on the fl ap         Fig. 24.11    Pedicle sutured in place leaving only the lateral defect       
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   8.     Under what circumstances would you agree with myocu-
taneous fl aps in pilonidal disease ?  There is some litera-
ture that does support its utilization in pilonidal disease . 

 Abcarian: Surgeons are creatures of habit. I do what 
has worked for me in 40 years of practice, which has 
included caring for many, many failed fl aps of all kinds.   

   9.     Any closing comments about pilonidal wound 
management ? 

 Abcarian: One is hard pressed to fi nd an awful lot of 
downside with the excision of pilonidal cyst and allowing 
the wound to heal by secondary intention—except for the 
time it takes to heal. Having had a personal disastrous 
postoperative course with primary closure and the need 
for two additional operations to get this “simple” problem 
to heal taught me a valuable lesson. “Do not do onto 
others….” 

  Thank you Dr .  Abcarian         

    Management of the Perineal Wound 

  Key Concept :  Perineal wound complications after abdomi-
noperineal resection  ( APR )  for low rectal cancer  ( LRC ), 
 anal canal cancer  ( ACC ),  and proctocolectomy  ( PC )  for 

infl ammatory bowel disease  ( IBD ),  especially Crohn ’ s ’ 
 Disease  ( CD ),  are a major cause of postoperative morbidity 
and mortality .  Yet the disease process will often dictate your 
approach .  Therefore ,  you need to have a stepwise approach 
that may utilize a multidisciplinary team to ensure adequate 
healing and avoid this complication ,  when possible . 

    Disease Process 

    Low Rectal Cancer and Anal Canal Cancer 
  Key Concept :  These typically are large defects that often are 
not amenable to re - approximation and may require a multi-
disciplinary approach for closure . 

 In the era of multimodality therapy for anal canal cancer 
(ACC) and neoadjuvant therapy for low rectal cancer (LRC), 
the incidence of perineal wound complications has increased 
dramatically [ 16 – 18 ]. Both patient populations are given 
“sensitizing” doses of chemotherapy along with over 
5,000 cGy of radiation for over 6 weeks and then subjected 
to APR. It should not be surprising to us that wound compli-
cations may result. In this cohort, primary closure of perineal 
wounds leads to postoperative wound complication in 
10–40 % and up to as high as 80 % in patients who have 
failed primary chemoradiation for ACC and gone onto a 

  Fig. 24.12    Completed pedicle       

  Fig. 24.13    Extensive pilonidal disease in a patient with multiple risk 
factors for recurrence       
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 salvage APR [ 19 ,  20 ]. In either patient population, with 
extensive perineal disease or with vaginal/or vulvar involve-
ment, they will require wider en bloc resections or even 

 pelvic exenteration (Fig.  24.20 ). This population usually 
cannot have primary closure of the perineal wound.

   The conduct of the APR is consistent for LRC and failed 
or recurrent ACC; the patient is in the modifi ed perineal 
   lithotomy position using adjustable stirrups. The abdominal 
portion (whether with laparotomy or laparoscopically) is 
conducted with meticulous dissection including high ligation 
of the major vessels (inferior mesenteric artery/vein), wide 
pelvic dissection of the rectum, and total mesorectal excision 
(TME). If able, I will use an omental interposition fl ap to fi ll 
the pelvis. The perineal portion can either be performed syn-
chronously (my preference) or following repositioning in the 
prone position (Fig.  24.21 ). In either case, this involves wide 

  Fig. 24.14    Recurrent pilonidal disease (Courtesy of W. Brian 
Sweeney, MD)       

  Fig. 24.15    Resulting wound after excision (Courtesy of W. Brian 
Sweeney, MD)       

  Fig. 24.16    Wound after near-complete closure with secondary inten-
tion (Courtesy of W. Brian Sweeney, MD)       

  Fig. 24.17    The shaved wound after excision of the pilonidal disease       
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excision of the pelvic fl oor, detachment of the levator mus-
cles from their bony attachments, and loose approximation 
of skin and subcutaneous tissue using interrupted absorbable 
sutures [ 17 ,  21 ,  22 ]. In select cases, a multidisciplinary 
approach (especially plastic surgery) will be required to aid 
in the construction of fl aps for fi nal pelvic fl oor reconstruc-
tion (Fig.  24.22 ). Drains, if needed, can be placed from the 
transabdominal or transperineal approach. With this method, 
the technical goal is to attempt primary closure of the peri-
neal wound with undue tension and the least amount of 
morbidity.

        Infl ammatory Bowel Disease (IBD) 
  Key Concept :  The extent of the infl ammation  ( especially with 
CD )  will determine your extent of resection .  Preserve muscle 

and surrounding tissue ,  when possible ,  to aid in achieving a 
well - vascularized ,  tension - free closure . 

 Patients with either ulcerative colitis (UC) or Crohn’s 
Disease (CD) who require proctocolectomy (PC) and end 
ileostomy have been a technical challenge and conundrum 
to surgeons for decades. The management of the perineal 
wound has been especially problematic for both the surgeon 
and the patient alike. The options have been (1) to leave the 
wound open and pack, with or without closure of the perito-
neum; (2) close the perineal wound and place a transabdom-
inal drain, again with or without closure of the peritoneum; 
and (3) perform an intersphincteric proctectomy to help pre-
serve some of the surrounding muscle and tissue to aid in 
wound healing [ 23 – 28 ]. One of the most signifi cant techni-
cal advancements has been the endoanal proctectomy [ 29 , 
 30 ]. In 1977, Abcarian discussed that in patients with CD 
and the “watering can” anus composed of several fi stulas, 

  Fig. 24.18    Nonhealing pilonidal wound. Seton placed initially due to 
recurrent subcutaneous abscesses (Courtesy of Eric K. Johnson, MD)       

  Fig. 24.19    Negative pressure suction device in place in the apical por-
tion of the wound following nonhealing with fl ap closure. This wound 
healed without further incident (Courtesy of Eric K. Johnson, MD)       

  Fig. 24.20    Abdominal perineal resection (APR) for cancer (Courtesy 
of Justin A. Maykel, MD)       

  Fig. 24.21    Resulting perineal defect demonstrating the posterior vagi-
nectomy (Courtesy of Justin A. Maykel, MD)       
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the extent of the APR was determined by the extent of the 
perianal disease and the overall activity of the disease [ 23 , 
 24 ]. Abcarian advocated the endoanal proctectomy, with 
“coring out” of the fi stula tracts to reduce the size of the 
excision. The recommendation of performing a two-stage 
procedure, whereby a total colectomy with ostomy is ini-
tially performed, and following a period to allow the peri-
neal disease to “quiet down” return for the completion 
proctectomy, has shown confl icting results [ 25 ,  28 ]. On one 
hand, the overall healing of perineal wounds in patients with 
CD at 1 year is approximately 30 %. Contrast this in UC 
patients at 1 year, where it is ~89 %, and you can see how 
CD can be so challenging [ 24 ,  28 ]. The authors agree that in 
patients with CD who require a proctectomy, you should 
fi rst determine the extent of active disease. If there is negli-
gible disease with no active infection, an endoanal proctec-
tomy and closure of the wound (with or without closure of 
the skin) is an acceptable approach. If    there is active disease 
with active infection including draining fi stulas, a more con-
servative approach to the perineal wound is appropriate. 
This may involve packing or placement of a negative pres-
sure vacuum device. 

 We also agree that in patients with large superfi cial 
wounds resulting from excision of extensive bilateral hidrad-
enitis suppurativa    or post-wide debridement for synergistic 
bacterial infections (i.e., Fournier’s gangrene, Fig.  24.22 ), 
these seldom result in nonhealing wounds. In both instances, 
the anal sphincters remain intact, and there is essentially no 
midline wound with constant lateral traction forces to con-
tribute to nonhealing. In this case, grafting may be required 
due to the extent of debridement of the subcutaneous tissue 
and skin; however, there is typically no large perineal defect. 
This is in contrast with the post-APR (LRC/ACC) midline 
wound, which is often closed without any support from 
deeper tissues to anchor the closure.    

    Management of the Nonhealing Chronic 
Perineal Wounds 

  Key Concept :  Proper      preoperative counseling regarding the 
possibility of chronic wound issues and early involvement of 
the wound care team are helpful in the management of these 
nonhealing perineal wounds . 

 No matter the underlying disease that could be discussed 
regarding the complications of “failed” perineal wound—
whether it is a wound infection, delayed healing >6 months, 
reoperation, dehiscence, abscess, ulcer, chronic sinus, or 
perineal hernia—they are all problems colorectal surgeons 
will face over their careers. Uniting them all, the manage-
ment of any one of these complications is challenging and 
frustrating to everyone involved. The acute complications of 
infection, reoperation, dehiscence, or abscess formation are 
problems we have all dealt with likely several times and may 
require a multidisciplinary approach to their management. 
During the preoperative consultation regarding an abdominal 
or pelvic operation, the patient should understand not only 
about the potential for ostomy but also about the possibility 
of perineal wound complications. We often highlight that 
early involvement of the wound ostomy nursing (WON) 
team is invaluable to assist a patient in a life with an ostomy; 
however, we should also be utilizing their same early involve-
ment for the management of the nonhealing perineal wound. 

 When approaching these wounds, my recommendation is 
you should take into consideration the following: disease 
process, work-up, and nonoperative therapy and operative 
therapy. 

    Disease Process 

  Key Concept :  Search for an underlying cause related to the 
patient ’ s disease process to help guide your approach to fi g-
uring out why the wound won ’ t heal . 

 When confronted with the chronic open perineal wound 
(COPW), it is important to perform a few basic investiga-
tions. Post-APR for cancer, you should review their most 
recent CT or PET scan to ensure there is no recurrent disease. 
If negative, an examination under anesthesia with multiple 
biopsies to rule out recurrent cancer, in addition to cultures 
to assess the types of bacteria that have colonized the wound, 
should be performed. With the emergence of certain strains 
of virulent bacteria (i.e., VRE, MRSA), you may need to 
institute a prolonged course of directed antibiotic therapy 
prior to reconstruction. In patients with CD, you should also 
perform an examination under anesthesia and/or endoscopy 
to assess the underlying disease activity, and rule out pres-
ence of an abscess or fi stula (from colon, small bowel, blad-
der, or vagina) to the perineum that could be causing 
persistent drainage resulting in chronic perineal “moisture” 

  Fig. 24.22    Fournier’s gangrene (Courtesy of W. Brian Sweeney, MD)       
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and chronic infection. Finally, occasionally retained rectal 
mucosa after a diffi cult pelvic dissection in either UC or CD 
will perpetuate purulent drainage and non healing. This will 
need to be removed.  

    Nonoperative Treatment 

  Key Concept :  You do not always need to perform aggressive 
surgical revisions and fl aps for chronic wounds .  Sometimes 
you can start with the nonoperative  “ easy ”  things that may 
lead to closure . 

 Several tips are worth noting prior to going to the operat-
ing room. Aggressive debridement (chemical cauterization, 
wet-to-dry dressings, etc.) is important to remove all granu-
lation tissue. Look also for retained foreign material (i.e., 
suture) that may be the source of a chronic wound. If there is 
an active fi stula that must be addressed prior to any perineal 
reconstruction, especially in patients with CD, institute the 
appropriate directed medication or even surgical therapy to 
provide adequate closure or drainage. As stated previously, 
consider utilization of negative pressure wound care (NPWC/
VAC) in patients with open perineal wounds for both the 
acute and chronic settings [ 31 ]. I ( GO ) have utilized these 
devices even during the acute phase, with open perineal 
wounds and extensive infection; though I agree with Dr. 
Abcarian that it is very diffi cult to “keep” a vacuum seal in 
this area. If your patient is immobile or has extensive pain 
with vacuum device dressing changes, consider the operat-
ing room or recovery unit with conscious sedation to allow 
for careful inspection of the wound and dressing change. I 
must admit that I have been impressed with the early results 
when utilized in a contaminated perineal wound. Remember 
that the patient is at higher risk of other complications 
because of their immobility, whether it is pneumonia, deep 
vein thrombosis, or pulmonary embolus, and should have the 
proper prophylaxis. I will also limit my utilization of the 
VAC wound therapy to 5–7 days. I have no experience with 
long-term home usage of this type of wound therapy for 
chronic perineal wounds; however, there is some literature 
that recommends utilization of VAC therapy following APR 
for cancer or pelvic exenteration [ 32 ]. Finally, only to men-
tion the use of hyperbaric oxygen therapy, it has not shown 
any statistically signifi cant benefi t in the management of 
chronic perineal wounds in patients with CD [ 33 ], but I have 
little personal experience.  

    Operative Management 

  Key Concept :  Anticipate the possibility of large perineal 
wounds occurring and get a multidisciplinary team avail-
able well in advance .  It is better to not need them at all than 

to fi nd yourself in a situation where you cannot close the 
wound and have not properly prepared . 

 In patients with a COPW, operative debridement of all 
granulation and scar tissue must be excised to the level of 
bleeding tissue. In some cases you may fi nd a deep presacral 
infected space or sinus, and it has been resistant to conven-
tional therapy, and a coccygectomy may be required. This 
will allow the tissue to collapse into the sinus tract or defect 
in order to facilitate closure. The use of myocutaneous fl aps 
in both the acute and the chronic perineal wounds has led to 
a multidisciplinary approach to these patients: the primary 
surgeon, plastic reconstructive surgeon, and wound ostomy 
nurses. You need to each understand the other’s role to ensure 
you do not “stray” into problems (i.e., too wide excision and 
understand the fl ap boundaries). Plastic surgery will usually 
mark the patient prior to the surgery, which will aid in avoid-
ing this error. The three most common myocutaneous fl aps 
utilized are the vertical rectus abdominis fl ap (VRAM), grac-
ilis muscle fl aps (GM), and the inferior gluteal artery fl ap 
(IGAF) [ 34 – 38 ]. These myocutaneous fl aps have been asso-
ciated with a reduced length of hospital stay and a low peri-
neal wound complication rate [ 34 – 37 ]. Unfortunately the 
VRAM fl ap has not been shown to be suitable for laparo-
scopic APR, with a failure rate of 2–10 % and overall com-
plication rates of 15–22 % [ 39 ,  40 ]. 

 Most surgeons can predict in advance a large wound at 
completion of major operations and the need for “coverage.” 
Female    patients with extensive perineal disease involving the 
posterior vagina and/or the vulva and who had neoadjuvant 
therapy for LRC or patients with ACC who failed therapy or 
developed recurrent disease and an APR with posterior vagi-
nectomy with or without vulvectomy are candidates for 
myocutaneous fl aps at the initial surgery (Fig.  24.23 ). Many 

  Fig. 24.23    Perineal reconstruction with a multidisciplinary approach 
(Courtesy of Justin A. Maykel, MD)       
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women will desire vaginal reconstruction because of the 
desire to remain sexually active postoperatively, and plastic 
surgery will be critical in helping plan this out accordingly.

   In the situation when an APR is combined with a posterior 
vaginectomy, there is a residual wound that has been radi-
ated, but reconstruction is still desired. The gracilis myocu-
taneous fl ap is especially suitable for this type of 
reconstruction. The well-vascularized muscle is placed in the 
defect, and the overlying vaginal mucosa and skin are tai-
lored and sutured in place to form the posterior vaginal wall. 
In morbidly obese women with very deep, wide perineal 
wounds, bilateral gracilis myocutaneous fl aps may also be 
utilized. Of note, the same fl ap may be used in a male patient 
by transferring the gracilis muscle to fi ll the defect and the 
attached skin to close the cutaneous defect. 

 Depending on size (both depth and width), location, and 
complexity of the perineal wound, it is occasionally possible 
to use omental pedicle fl aps in combination with gracilis 
muscle or myocutaneous fl aps: gluteus maximus or VRAM 
fl aps. Using the VRAM fl ap requires a well-vascularized 
rectus abdominis, and it is important that one rectus muscle 
is kept intact and you do not utilize both rectus muscles. In 
general, one side is usually a site for the stoma. For example, 
if a patient had a diverting colostomy in the LLQ and subse-
quently a coloanal pull-through procedure (coloanal anasto-
mosis) is done, this typically requires a proximal stoma to 
protect the anastomosis. You should then ensure that the ile-
ostomy is brought out through the LLQ site in order to main-
tain the vascularity of the right rectus abdominis muscle. 

 In the case of a pelvic exenteration needing VRAM fl ap 
for perineal wounds, both the colostomy and urostomy 
should be placed on the left side and maintain the right rectus 
intact for VRAM fl ap. We ( GO / HA ) both agree about the 
increased possibility of a peristomal hernia and the need to 
relocate the ostomy to the contralateral side or same side 
along the rectus abdominis, if needed. However, with the 
advent of biologic material, there is less concern regarding 
inability to close the abdomen or repair peristomal hernias. 

 Finally, it is important to note that if the muscle transfer 
procedures fail, the result will inevitably be a larger wound 
that typically requires prolonged wound care. In many cases, 
this often means reverting back to wet-to-dry dressings or 
negative pressure therapy. You should remember, however, 
that long before wound VAC therapy and the multidisci-
plinary closures came into play, Dr. Abcarian reported on 
perianal wound healing after proctectomy and proctocolec-
tomy. Large wounds left open using wet-to-dry dressing 
healed in 12–16 weeks in almost all cases [ 25 ]. So a visit to 
“back to the future” may be required if all else fails. 

 For smaller nonhealing chronic perineal wounds, and 
those associated with anal stenosis or other perianal pro-
cesses, a sliding fl ap anoplasty may be required for healing 
(Video  24.1 ). Results are generally good, though care is 

needed to avoid one that is superfi cial, poorly mobilized, nar-
row based, and has inadequate blood supply. This is doomed 
to fail from the beginning and will simply leave you with a 
more complex wound than you or your patient will care for 
and one that is extremely diffi cult to manage.   

    Summary Pearls 

 There is no doubt that you will be faced with this unfortunate 
situation of dealing with chronic nonhealing pilonidal and 
perineal wounds if you are practicing colorectal surgery long 
enough. Hopefully the tips and tricks we talked about here 
will be useful and also point out that there are different 
approaches to these wounds. Have realistic expectations, and 
ensure your patients and their families do as well. Most 
importantly, do not keep trying the same thing over and over 
again if it is failing. Never miss out on an opportunity to talk 
with someone else or have another colleague examine the 
patient when things are not going well. You likely will be 
glad you did.      
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           Introduction 

  Key Concept :  George Burns once said , “ You can ’ t help get-
ting older ,  but you don ’ t have to get old .”  Aging is most often 
defi ned objectively by years since birth ,  but subjectively , 
 physiologically ,  and medically ,  it is more often a function of  
“ how old you feel .” 

 To a large degree, management of colorectal issues, 
whether benign or malignant, are pathology-driven. In most 
instances, colon cancers that are resectable should be 
resected; metastatic disease is an indication for adjuvant 
therapy; multiply recurrent attacks of diverticulitis indicate 
resection; mixed hemorrhoids refractory to the best conser-
vative management may require hemorrhoidectomy; hema-
tochezia or a change in bowel habits require endoscopic 
evaluation; screening colonoscopy reduces the risk of colon 
cancer; and low rectal cancers that don’t involve the sphinc-
ters may be treated by sphincter-sparing operations, includ-
ing colo-anal anastomoses. However, you as the surgeon 
know that indications are only part of the decision process. 
Pathology alone may provide the  indication  for surgery, but 
not necessarily the  decision  for it. Patient factors must be 
taken into consideration. Every assessment of the potential 
surgical patient takes into account fi tness for surgery, as well 
the assessment of tolerating the outcome. But where does 
age play into this equation? Age is a nonspecifi c factor that 
may provide predictive information about how well a patient 
will tolerate a procedure. In general, the older the patient, the 
more comorbidities, the higher the risk for healing problems, 
the worse the baseline continence and sphincter function, 
and the higher the risk for cardiovascular disease. 
Chronological age is indisputable, but physiologic age is 
variable. Consider the unfortunate condition of progeria, in 
which children succumb to the physiologic maladies of 
advanced age such as heart attack, stroke, and atherosclerotic 
disease – and rarely live past the age of 13. Now contrast that 
with the 100-year-old man who completed a marathon in 
Toronto in 2011 (although it took him 8 h to do it!). The con-
cept of physiologic age supersedes that of chronologic age in 
the assessment of the elderly patient. Determination of the 
physiologic age of the patient is an amalgam of all of the 
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 Key Points 

•     Preoperative risk assessment is based on identifying 
key cardiac and other comorbid risk factors.  

•   Management of common anorectal problems is dif-
ferent in the elderly because of the likelihood of 
relative sphincter dysfunction.  

•   Certain abdominal diagnoses are more common in 
the elderly and appropriate management is based on 
prompt diagnosis and effective management.  

•   Colonoscopy screening guidelines are null after 
age 85.  

•   Informed consent is more complex in the elderly, 
and patient autonomy, competency, and support 
systems must be considered.  

•   Laparoscopic surgery is safe and appropriate for 
select colorectal operations in the elderly.    
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physiologic parameters that will be affected by the operation 
and its recovery. Prior dogma dictating age alone as a relative 
contraindication to surgery has been replaced by determina-
tion of fi tness, a proxy for physiologic age. Advances in peri-
operative management have demonstrated that mere 
chronological age does not directly determine fi tness and the 
ability to recover from surgery; it merely informs us of the 
increased possible risks, and overall fi tness for intervention 
is determined by factors that are projected to be affected by 
the surgery. In this chapter, we will deal with these issues and 
the factors that affect them.  

    Evaluation for Surgery: Determination 
of Cardiovascular and Physiologic Risk 
Stratifi cation 

  Key Concept :  Rather than relying on age ,  use a systems - 
based   evaluation to determine a perioperative risk profi le for 
your patient . 

 The World Health Organization has broadly defi ned 
“elderly” as any patient who is eligible for pension benefi ts. 
However, given the varied standards across the world, anyone 
over the age of 50 may be loosely defi ned as “elderly.” In the 
USA, this defi nition is likely inappropriate, as the retirement 
age is 65, and health risks do not substantially increase in the 
6th decade of life. Nevertheless, most screening standards do 
change in the age group over 50. After 50, it is recommended 
that all patients receive a preoperative chest X-ray and labo-
ratory work. There is no mandatory age indicating the 
requirement for preoperative cardiovascular testing; rather, 
this decision is the responsibility of the operating surgeon. 

    Preoperative Risk Assessment 

  Key Concept :  Appropriate preoperative risk assessment is 
the surgeon ’ s responsibility when planning for surgery of 
any kind .  This is even more important in the elderly patient 
given the increased incidence of signifi cant comorbidities 
associated with age . 

 The most recent American Heart Association guidelines 
[ 1 ] help to delineate the approach to risk stratifi cation. An 
appropriate history and physical examination provides infor-
mation that will identify risk factors. The initial decision pro-
cess should be aimed at identifying any cardiac condition 
that would increase the risk of an adverse cardiac event in the 
perioperative period. In general, any patient with active car-
diac disease, such as unstable coronary syndrome, decom-
pensated or worsening congestive heart failure (CHF), 
signifi cant arrhythmia, or signifi cant valvular disease should 
receive cardiology evaluation and baseline cardiac testing 
(Table  25.1 ) [ 1 ].

   In the absence of serious comorbidities, a rough assess-
ment of exercise tolerance may be all that is needed to deter-
mine if further testing should be pursued. This is especially 
true when taken in context of the type of surgery you are 
performing. Anorectal surgery is considered a low-risk oper-
ation, regardless of anesthetic technique, and elective 
abdominal operations are considered intermediate risk oper-
ations. Age, as a sole criterion, defi nes only the need for 
EKG and chest X-ray for patients over 50. Advanced age 
alone is not an indication for further cardiac testing. In fact, 
for patients with good exercise tolerance (>4 METS) 
(Table  25.2 ) [ 2 ], further testing for any elective procedure is 
usually unnecessary.

   Other signifi cant clinical risk factors should be assessed. 
A history of ischemic heart disease, compensated or prior 
CHF, diabetes mellitus, renal insuffi ciency, or cerebrovascu-
lar disease all represent signifi cant comorbidities that may 
require preoperative evaluation. 

 Exercise tolerance is an excellent overall assessment of 
fi tness. In the setting of good exercise tolerance, even with 

   Table 25.1    Active cardiac conditions for which the patient should 
undergo evaluation and treatment before noncardiac surgery   

 Condition  Examples 

 Unstable coronary syndromes  Unstable or severe angina (CCS 
class III or IV) a  
 Recent MI b  

 Decompensated heart failure 
(NYHA functional class IV; 
worsening or new-onset HF) 
 Signifi cant arrhythmias  High-grade AV block 

 Mobitz II AV block 
 Third-degree AV block 
 Symptomatic ventricular 
arrhythmias 
 Supraventricular arrhythmias 
(including atrial fi brillation) with 
uncontrolled ventricular rate 
(HR > 100 bpm at rest) 
 Symptomatic bradycardia 
 Newly recognized ventricular 
tachycardia 

 Severe valvular disease  Sever aortic stenosis (mean pressure 
gradient greater than 40 mmHg, 
aortic valve area < 1.0 cm 2 , or 
symptomatic) 
 Symptomatic mitral stenosis 
(progressive dyspnea on exertion, 
exertional presyncope, or HF) 

  Adapted with permission from Fleisher et al. [ 1 ] © American College 
of Cardiology 
  CCS  Canadian Cardiovascular Society,  HF  heart failure,  HR  heart rate, 
 MI  myocardial infarction,  NYHA  New York Heart Association 
  a May include stable angina in patients who are unusually sedentary 
  b The American College of Cardiology National Database Library 
defi nes recent MI as more than 7 days but less than or equal to 1 month 
(within 30 days)  
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multiple clinical risk factors described above, intermediate 
risk surgery can often be undertaken with acceptable risk. 
Perioperative heart rate control with beta-blockade should be 
considered mandatory in anyone with any of the above risk 
factors, since this has been shown to reduce cardiac morbid-
ity and mortality [ 3 ]. 

 When a patient has some of these other signifi cant comor-
bidities, specifi c workup may be indicated as per the AHA 
guidelines [ 2 ]: 

    Pulmonary Disease 
 The presence of restrictive or obstructive pulmonary disease 
signifi cantly increases the risk of perioperative pulmonary 
complications. In these cases, preoperative pulmonary test-
ing to determine volume and diffusion capacity, response to 
bronchodilators, and a baseline blood gas will help guide 
postoperative therapy.  

    Diabetes Mellitus 
 This is the most common metabolic disease associated with 
advanced age and is often associated with coronary disease. 
The presence of insulin-dependent DM increases the risk of 
perioperative myocardial ischemia and heart failure. Careful 
attention (both intraoperatively and postoperatively) to glu-
cose management with insulin infusions and tight glycemic 
control has been found to signifi cantly reduce postoperative 
wound infection in CABG patients, and this paradigm can be 
applied to major abdominal surgery.  

    Renal Failure 
 Renal failure is associated with an increased risk of periop-
erative cardiac morbidity [ 4 ]. In addition, preoperative levels 

of creatinine >1.5–2 mg/dl is associated with an increased 
risk of postoperative renal failure, cardiac complications, 
and increased mortality.  

    Hematologic Disorders 
 Preoperative anemia can impose cardiac stress, worsen isch-
emia, and exacerbate preexisting CHF. In one study looking 
at patients undergoing prostate and major vascular surgery, a 
hematocrit <28 % was associated with an increased risk of 
perioperative ischemia and postoperative complications.    

    Anorectal Problems 

  Key Concept :  In any patient with anorectal complaints ,  base-
line function of the sphincter complex should be taken in to 
account when considering surgical options . 

 Examining and documenting sphincter tone and deter-
mining whether alterations in continence are present are 
imperative when evaluating older patients with anorectal 
complaints. Laurberg showed that in the elderly, there is sig-
nifi cantly decreased baseline sphincter tone [ 5 ], decreased 
rectal sensation and distensibility, and increased perineal 
laxity in women [ 6 ]. Unfortunately, there has been no data 
showing any consistently reproducible predictive factors for 
postoperative changes in continence based on preoperative 
examination or physiologic testing. 

 Yet, there are some major points you should keep in mind 
when evaluating older patients with anorectal complaints:
    (a)    When considering hemorrhoidectomy in the elderly, as 

with younger patients, initial management should be 
conservative when possible.   

   (b)    In the elderly, anorectal complaints are often centered on 
mucus seepage and soilage. Though dietary changes, 
bowel management (i.e., fi ber, Imodium), and skin pro-
tection are successful fi rst-line treatments, in most cases, 
patients with prolapse or large hemorrhoids will likely 
benefi t from surgery.   

   (c)    In our experience, the best predictor of postoperative 
function after surgery is preoperative function.   

   (d)    A careful history, with special attention to bowel habits 
and continence, is crucial. If preoperative soilage or 
seepage is the major complaint, it is important to ascer-
tain whether this is due to mucosal prolapse or true 
sphincter dysfunction.     

    Fecal Incontinence (FI) 

  Key Concept :  FI occurs much more commonly than thought . 
 While a full evaluation is helpful ,  most often by simply focus-
ing on medical management in the elderly patient ,  you will 
provide the most benefi t . 

   Table 25.2    Estimated energy requirements for various activities   

 Metabolic equivalent 
(MET)  Activity 

 1 MET  Eat, dress, use the toilet 
 Walk indoors around the house 
 Walk a block or 2 on level ground at 
2–3 mph? 

 4 MET  Do light housework (dusting, washing 
dishes) 
 Climb a fl ight of stairs or walk up a hill? 
 Walk on level ground at 4 mph? 
 Run a short distance 
 Do heavy housework (scrubbing fl oors, 
lifting/moving furniture) 
 Participate in moderate recreational 
activities (golf, bowling, dancing, double 
tennis, baseball or football catch) 

 >10 METS  Participate in strenuous sports (swimming, 
single tennis, football, basketball, skiing) 

  Adapted with permission from Fleisher et al. [ 1 ] © American College 
of Cardiology  
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 Fecal incontinence (FI) is a socially disabling disorder, 
which is far more prevalent in the elderly. Estimates at the 
rate of FI ranged from 2 to 17 % in a community setting, but 
these are likely underreported. A more recent HMO- 
population based study found reported rates of FI as high as 
36 %. In the elderly, rates of FI are signifi cantly higher, espe-
cially in the nursing home setting, where rates range from 
33 % to as high as 65 % [ 7 ]. 

 Management of FI depends on the etiology. A complete 
history, focusing on the details of bowel habits, diet and medi-
cation, as well as prior anorectal surgical and obstetric history, 
will often elucidate the etiology of the disorder and guide 
treatment. In the elderly, the differential diagnosis is quite 
long, including cognitive and neurologic diseases, chronic 
constipation with overfl ow, senescent physiologic changes, 
rectal prolapse, or iatrogenic or obstetric injury. Treatment is 
almost always geared towards the underlying condition, and 
optimization of bowel habits is crucially important in this 
population. It is also important to protect the perineal skin, as 
seepage of intestinal contents can often lead to severe macera-
tion and breakdown if not properly attended too.  

    Rectal Prolapse 

  Key Concept :  Procidentia ,  or true rectal prolapse ,  when 
encountered as an etiology for FI ,  is probably best treated 
surgically with a perineal approach . 

 Oftentimes, patients with FI will have diminished sphinc-
ter control due to long-standing (and previously unreported 
and undiagnosed) full-thickness rectal prolapse (Fig.  25.1 ). 
We advocate a perineal proctectomy in the elderly as this is 
well tolerated and avoids the morbidity of an abdominal 
operation (Fig.  25.2 ). In patients with signifi cant comorbidi-
ties, it can even be performed under a spinal anesthetic or in 
the left lateral decubitus position to minimize intraoperative 
complications.

       Sacral Nerve Stimulation (SNS) 
  Key Concept :  SNS has an evolving role in FI for failed medi-
cal management and with its good preliminary results and 
trial period to confi rm effi cacy ,  may soon be a fi rst - line treat-
ment modality in this cohort . 

 Ultimately, symptoms of FI should be managed conserva-
tively when possible. Considerations for surgery in the elderly 
have changed signifi cantly in recent times. Historically, once 
conservative measures and biofeedback fail, and the patient 
was considered a suitable candidate for surgery, few options 
remained. Often, in men with profound FI, in the absence of a 
sphincter injury, fecal diversion remained the only option. In 
women with known sphincter injuries, sphincteroplasty was 
an option. However, this is a signifi cantly morbid procedure 

with a diffi cult recovery and has fairly poor long-term results. 
More recently, the paradigm has undergone a signifi cant shift. 
Sacral nerve stimulation, a modality that has had a decade of 
known effi cacy in urinary incontinence, was recently approved 
for use by the FDA for fecal incontinence (Fig.  25.3 ). The 
indication included fecal incontinence in the presence of 
known sphincter injuries of up to 60°. Although the effi cacy of 
SNS in treating FI has been known since it has been used for 
urinary incontinence for more than a decade, it was not until 
2011 when the FDA fi nally approved FI as an independent 
indication for treatment. The initial studies showed signifi cant 
success rates, defi ned as at least a 50 % reduction in fecal 
incontinence symptoms, in 60–100 % of patients. In the initial 
publication of the SNS study group, 133 patients underwent 
test simulation with a 90 % success rate. Even at 3 years of 
follow-up, 86 % of patients reported a greater than 50 % 
reduction in the number of incontinent episodes per week, and 
perfect continence was achieved in 40 % of the patients [ 8 ].

   There are several advantages of this new approach – it is 
low risk, with a reported infection rate of less than 10 %, and 
no major morbidities reported. It works even in patients with 
sphincter defects, so that there is no further need to subject 
them to high risk of morbidity and poor long-term results with 
sphincteroplasty. Finally, because there is a test phase built 
into the implantation process, patients will know whether or 
not it works before they ever have a permanent implant placed. 
We suspect that this will have a long-term effect on the para-
digm of treatment for fecal incontinence and that sacral nerve 
stimulation will become fi rst-line therapy after conservative 
measures and behavioral modifi cation have failed. 

 Ultimately, although not likely greeted warmly, you 
should always consider diversion as an option for patients 
nonresponsive to more conservative therapies that present 
with more severe leakage.    

  Fig. 25.1    Full-thickness rectal prolapse       
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    Abdominal Problems 

  Key Concept :  With the increasing availability and expertise 
in minimally invasive approaches to more common colorec-
tal disease processes ,  an abdominal approach can be 
 performed with minimal morbidity ,  faster return to preoper-
ative functional status ,  and improved quality of life . 

    Diverticulitis 

  Key Concept :  Elderly patients without signifi cant comorbidi-
ties can be managed similar to younger patients ,  including 
nonoperative treatment ,  though colostomy may often be the 
best option for those with poor baseline continence . 

 Recurrent diverticulitis has traditionally been treated 
with a dogmatic approach, based on few early data in the 
pre- interventional radiology era, without the benefi t of mod-
ern antibiotics, critical care management, and advanced 
imaging techniques [ 9 ]. The last decade has seen a major 
paradigm shift in the management of recurrent diverticulitis. 
Newer approaches, based on the effectiveness of interven-
tional radiology techniques and modern antibiotics, have 
demonstrated that in many cases, nonoperative management 
is appropriate. Newer reports have shown effi cacy of inno-
vative management with peritoneal lavage, as well as the 
safety of more prolonged antibiotic management for recur-
rent attacks. In the elderly, this may be important consider-
ing the signifi cant morbidity associated with an abdominal 
operation. A review of patients treated by surgery demon-
strated that if an emergent operation was done, it was usu-
ally required for the fi rst attack [ 10 ]. In the elderly, the risk 
of mortality with emergent surgery for diverticulitis is sig-
nifi cant. In octogenarians, the risk of mortality is increased 
up to sixfold [ 11 ,  12 ]. Complicated diverticulitis, especially 
an attack that requires either prolonged hospitalization for 
parenteral antibiotics or interventional radiologic drainage, 
is still an indication for elective surgery once the patient has 
recovered. This allows the surgeon the opportunity to opti-
mize the patient for surgery based on the above-stated 
guidelines from the AHA. It is important for these patients 
to also have a preoperative colonoscopy to rule-out synchro-
nous pathology. We still advocate operative intervention in 
the setting of recurrent attacks that are increasing in fre-
quency or for symptoms that do not completely resolve. 
However, there is no set number of attacks that mandate 
intervention. 

 From a functional standpoint, although it is important to 
consider changes in bowel habits after resection, there should 
be little long-term signifi cant effects on continence after sig-
moid resection. It is important to ensure that the distal resec-
tion margin is at the proximal rectum to minimize the risk of 
recurrence. In elderly patients with compromised sphincter 
function or prior pelvic surgery, consideration should be 
given to fashioning a permanent colostomy. Given the higher 
incidence of signifi cant comorbidities with advancing age, 
the use of diverting ileostomy after primary anastomosis 
should be considered, as this offers protection of a distal 
anastomosis and may avoid the signifi cant morbidity of a 
second major abdominal operation needed to close a 
colostomy.  

  Fig. 25.2    Perineal approach to rectal prolapse       

  Fig. 25.3    Sacral nerve stimulation (SNS). Needle fi nding the correct 
sacral level       
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    Proctectomy for Malignancy 

  Key Concept :  Considerations for proctectomy in the elderly 
must take into account the profound functional changes that 
accompany the operation .  The appropriate indications for 
rectal resection for malignancy do not change based on age , 
 but we must not place restoration of intestinal continuity as 
paramount . 

 In patients who have early rectal cancers, in whom pri-
mary operative therapy is indicated, strong consideration 
should be given to the wisdom of a low rectal anastomosis. 
The low anterior resection syndrome may result in signifi -
cant alterations in bowel function, and in the elderly patient 
with borderline sphincter function, a low anastomosis may 
essentially create a perineal colostomy. In these cases, we 
recommend a permanent colostomy, as this will allow for 
more satisfactory bowel control. In the setting of locally 
advanced or node-positive malignancy (Fig.  25.4 ), the effect 
of radiation on the sphincter will dramatically increase the 
risk of postoperative continence disturbances. There is a 
well-established deleterious effect on sphincter function as a 
result of radiation [ 13 ], so alternative approaches should be 
considered. Local excision for early rectal malignancies may 
be a reasonable option with acceptable local and long-term 
recurrence rates. The use of transanal endoscopic microsur-
gery (TEM) has been shown to signifi cantly increase the 
chance of cure after local resection alone in early rectal can-
cer [ 14 ]. It is becoming evident that some rectal cancers 
treated by chemoradiation will have a complete clinical 
response – and it becomes a matter of judgment as to whether 

such patients would benefi t from further treatment [ 15 ]. 
When a resection will result in the high morbidity associated 
with abdominal perineal resection, more consideration is 
given to watchful waiting in these cases in the elderly. We 
wait with great interest the results of the recent ACOSOG 
Z6041 trial looking at neoadjuvant chemoradiation followed 
by transanal excision for T2 rectal cancers [ 16 ].

   Along these same lines, there should be increased consid-
eration for avoiding major colon resections for advanced 
polyps with the use of advanced endoscopic techniques such 
as endoscopic mucosal resection (EMR) (Video  25.1 , video 
by Conor Delaney, MD) as well as the possibility of laparo-
scopic assisted-polypectomy. These modalities allow the 
possibility for avoiding unnecessary segmental colectomy. 
Similarly, in cases of large defi ant polyps in the elderly 
patient with a poor operative risk, consideration should be 
given to repeated debulking procedures rather than radical 
resection. These discussions need to be fl eshed out with the 
patient, and in the case of the elderly patient with the possi-
bility of poor comprehension, it is important to make sure 
family is involved and to identify the appropriate healthcare 
proxy, so that all parties understand the reason for the deci-
sion and the risk-benefi t ratio is well explained. 

    Volvulus 
  Key Concept :  In the elderly ,  the incidence of volvulus is sig-
nifi cantly increased ,  and appropriate and timely diagnosis 
and management can make a signifi cant impact at minimiz-
ing complications and preserving function . 

 Volvulus can present with a wide variety of symptoms in 
the elderly patient, ranging from mild abdominal pain and 
constipation to abdominal distension, obstipation, and sep-
sis. Prompt diagnosis of volvulus can usually be made by 
abdominal plain fi lm (Fig.  25.5a, b ) or CT scan in the elderly 
patient who presents with symptoms of large bowel obstruc-
tion. In sigmoid volvulus, the diagnosis on CT is usually evi-
dent, and on plain fi lm, the characteristic “bent inner-tube” 
sign is pathognomonic. Initial management should be resus-
citative, but with expeditious proceeding to a decompressive 
procedure, either via rigid or fl exible sigmoidoscopy. Once 
this is accomplished, a large-bore rectal tube or chest tube 
should be placed to prevent immediate recurrence. Once the 
large bowel has been decompressed, plans should be made 
for sigmoid resection at the same hospitalization. Effective 
decompression will give the surgeon time to perform risk 
assessment and medical optimization. At the time of opera-
tion, resection of the redundant sigmoid should be done 
expeditiously, with the decision for reanastomosis made with 
assessment of risk and quality of life issues.

   Cecal volvulus is also more common in the elderly, 
although not as common as sigmoid volvulus. The diagnosis 
is made, either on CT scan, on plain fi lm showing 
the  characteristic “coffee-bean” sign. If the patient is stable, 

  Fig. 25.4    Endoscopic view of an advanced rectal cancer (Courtesy of 
W. Brian Sweeny, MD)       
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a preoperative colonoscopy should be performed since a dis-
tal obstructing lesion may precipitate volvulus. Additionally, 
colonoscopy may allow for transient detorsion of the volvu-
lized segment.   

    Colonic Pseudo-obstruction (Ogilvie’s 
Syndrome) 

  Key Concept :  The incidence of colonic pseudo - obstruction is 
increased in the elderly and may complicate the postopera-
tive course of elective or urgent orthopedic procedures . 
 However ,  the need for surgical intervention should be rare 
with appropriate management . 

 When the diagnosis of Ogilvie’s syndrome is suspected, 
initial management is aimed at correcting all metabolic dis-
turbances and discontinuation of narcotic use. Distal 
mechanical obstruction MUST be ruled out. This is best 
accomplished by colonoscopy that can be both diagnostic 
and therapeutic in terms of colonic decompression. Other 
approaches are Gastrografi n enema or as third-line option, 
CT scan (Fig.  25.6 ). Once mechanical obstruction is ruled 
out, several highly effective options exist. The most com-
monly used one is a peripherally acting acetylcholinester-
ase inhibitor such as neostigmine. Intravenous 
administration must be performed in a monitored setting 

because of the arrhythmogenic risk, but resolution of the 
pseudo- obstruction is usually immediate and dramatic. If 
this option isn’t available or deemed too high a risk, then a 
spinal anesthetic and the resulting sympathetic blockade is 
almost as effective. Operative intervention is almost never 
needed.

        Psychosocial Aspects 

  Key Concept :  Unlike other patient cohorts ,  there is often a 
signifi cant rate of associated cognitive ,  family ,  and psycho-
social issues that may complicate the management of elderly 
patients and must be taken into consideration prior to pro-
ceeding with care . 

 When considering any surgical intervention in the elderly, 
consideration must be given to the issues of informed con-
sent. Concomitant with the elderly is a signifi cant rate of 
associated cognitive and psychosocial issues that complicate 
the issue of informed consent. It is important to determine 
the competency of the elderly patient in the setting of poten-
tially life-altering and high-risk surgery. Issues such as the 
ability of an elderly person to care for themselves after sur-
gery and the potential ramifi cations of a signifi cant period of 
postoperative debilitation must be taken into account. 
Ultimately, the physician’s responsibility is to inform the 

a b

  Fig. 25.5    ( a ) Cecal volvulus with the bowel pointing to the left upper quadrant. ( b ) Cecal volvulus with enteral contrast demonstrating the classic 
“bird’s beak”       

 

25 Considerations in the Elderly



400

competent patient of the various options and advocate for 
what is in the patient’s best interest. However, the competent 
elderly adult has the right to choose, even if the choice may 
be against the recommendation of the surgeon. Whenever 
possible, the surgeon should make sure the patient’s family 
or signifi cant supporters are involved whenever there is a 
question of competence or the signifi cant likelihood of dis-
ability in the postoperative period.  

    Controversies in Surgery in the Elderly 

  Key Concept :  Recommendations regarding traditional 
screening modalities in the elderly may not apply . 

 Historically, surgeons assumed a strong “parental” role in 
decision making for their patients, serving a caretaker role. 
Traditionally, age alone was considered as a signifi cant fac-
tor in the decision-making process. With the advent of newer, 
less morbid surgical techniques, advances in the effective-
ness of critical care management, and with increasing life 
span, we have shifted away for this “age-ist” perspective. 
Chronologic age is no longer considered in isolation; rather, 
physiologic age and functional capacity are the signifi cant 
determinants in surgical management. 

 Yet, age is still a consideration when determining therapeu-
tic options in other scenarios. With respect to colonoscopic 
screening guidelines, in the 1995 version of the US Preventive 
Services Task Force (USPSTF) recommendations in the Guide 
to Clinical Preventive Services, second edition, screening was 
recommended for all adults age 50 or older. Interestingly, at 
that time, screening modalities included primarily fecal occult 
blood testing (FOBT) and fl exible sigmoidoscopy. There was 
insuffi cient evidence to recommend for or against routine 
colonoscopic screening at that time. In the 2002 update to the 
USPSTSF recommendations, the recommendations for 
screening all adults above age 50 were reaffi rmed, but now 
with colonoscopy as a primary screening modality [ 17 ]. By 
2008, and now the most current version, the USPSTF “recom-
mends against routine screening for colorectal cancer in adults 
76–85 years of age.” However, a caveat is given that colorectal 
cancer screening is supported in individual cases, usually 
based on a past history of colonic polyps or cancer, or a strong 
family history [ 17 ]. However, in people above 85 years of age, 
no screening is recommended. The recommendation for 
screening in higher-risk individuals, those with a family his-
tory or personal history of polyps or cancer, or infl ammatory 
disease are varied and beyond the scope of this chapter. In 
general, there is no formal recommendation for screening after 
age 85 in any circumstance or if the patient is believed to have 
less than a 10-year life expectancy [ 18 ,  19 ].  

    Laparoscopic Surgery in the Elderly 

  Key Concept :  Minimally invasive approaches to colorectal 
surgery have resulted in a paradigm shift in the management 
of patients and expectations ,  as well as improved outcomes . 

 It has been well established that laparoscopic approaches 
to benign abdominal disease result in decreased pain, shorter 
hospital stays, and improved cosmesis. In its use for colon 
cancer, we know that oncologic outcomes are equivalent. As 
such, laparoscopy has been established as fi rst-line treat-
ment, in general, in the absence of other contraindications. 
The defi nition of what a contraindication to laparoscopic sur-
gery has undergone evolution, with signifi cant comorbidity, 
obesity, and prior operations being absolute contraindica-
tions. Ironically, as our experience has grown, and we have 
seen the advantages of the minimally invasive approach, 
these original contraindications have now become primary 
 indications  for the MIS approach and can accentuate the 
advantages of laparoscopy. The use of laparoscopy in the 
elderly is no exception; multiple studies have validated 
the specifi c benefi t of laparoscopy in this group. Frasson 
et al. looked a cohort of 535 patients undergoing elective 
laparoscopic or open colorectal surgery, 37.6 % of whom 
were over 70 years of age. A laparoscopic approach in the 
elderly group reduced the rate of postoperative morbidity 

  Fig. 25.6    CT scan for Ogilvie’s syndrome demonstrating the distal 
decompression and large proximal dilation       
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(20.2 vs. 37.5 %) as well as length of stay (LOS) (9.5 vs. 13 
days). When compared to the younger cohort, these advan-
tages were more pronounced in the elderly [ 20 ]. Stocchi 
et al. reported on 42 elderly patients undergoing laparoscopic 
colorectal surgery versus a case-matched set undergoing 
open colectomy. The laparoscopy group was associated with 
decreased postoperative morbidity, faster return of bowel 
function, decreased length of stay, and less pain [ 21 ]. The 
literature is replete with such studies, with the overall con-
clusion that laparoscopy is not only safe in the elderly but 
most likely associated with the same benefi ts enjoyed by the 
younger patients [ 22 ]. One important point you should 
remember, however, is that due to the frailty in older patients’ 
skin and loss of subcutaneous fat, additional padding should 
be placed over bony prominences (Fig.  25.7a, b ).

       Summary Pearls 

 Management of the elderly patient with colorectal problems 
can be complex and may affect every aspect of your care: 
from diagnosis, informed consent, and considerations of 
cure versus function to the methods of operative technique 
and pre- and post-op surveillance. It is your job as a surgeon 
to do try to do what is best for your patients, treating them as 
individuals rather than as diagnoses. You must use our expe-
rience and judgment to inform your elderly patients and help 
them make the best decision possible, hopefully with the 
input of their loved ones and caretakers. Remember, in the 

modern surgical practice, chronologic age alone no longer is 
an absolute factor, rather you must determine the patient’s 
physiologic age, which is really a proxy for their fi tness for 
surgery. Maximizing successful and compassionate out-
comes is an exercise in both technique and wisdom.      
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            Introduction 

  Key concept :  Obesity is quickly emerging as one of the larg-
est healthcare issues facing all surgeons . 

 The obesity epidemic represents one of the greatest 
healthcare challenges of our generation. Obesity in 
America is now adding an astounding $190 billion to the 
annual national healthcare price tag, exceeding smoking as 
public health enemy number one when it comes to cost [ 1 ]. 
These patients comprise approximately one-third of our 
surgical practice requiring operative intervention for 
colorectal disease. Unfortunately in many cases, we still 
fail to grasp the extent of its reach. For example, obesity 

has not only been linked to the complications occurring in 
colorectal surgery but also has been shown to be a risk fac-
tor for colorectal cancer [ 2 ]. Furthermore, the novice sur-
geon may underestimate the complexity of the obese 
patient by simply focusing on the technical challenges 
imposed by physical characteristics. In contrast, the more 
mature and experienced surgeon hopefully will identify 
the increased risk posed by the comorbid conditions often 
associated with obesity, the ramifi cations for perioperative 
decision-making, and the impact on clinical outcomes. 
This chapter attempts to explore these issues and identify 
rational strategies for enhancing perioperative care and 
outcomes.  

    Defi ning Obesity and Limitations of BMI 

  Key concept :  Understand the utility as well as the limitations 
of BMI as it pertains to various categories of patients . 

 Many defi nitions exist for obesity. These include abso-
lute weight, anthropometric measures, and, the most com-
monly used defi nition, the body mass index (BMI), which is 
a calculation based on weight and height. Currently, patients 
are considered obese if their BMI is greater than 30 and 
morbidly obese with a BMI greater than 40. While BMI 
serves as a useful snapshot to stratify patients, and correlate 
with estimated risk, it does not always give the complete 
picture. Body mass index as a metric alone possesses inher-
ent limitations based on differences in adipose distribution, 
muscle mass, and differences across races and gender. For 
example, weight lifters and body builders have increased 
muscle mass and weight with little body fat; yet, calcula-
tions of BMI may classify such individuals as obese. With 
aging, loss of mean muscle mass and increases in adipose 
will render BMI inaccurate. Furthermore, racial disparities 
exist with BMI, as best exemplifi ed in Asian Pacifi c races 
where BMI again fails to account for decreased lean muscle 
mass.  
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 Key Points 

•     Obesity-related issues in surgery extend well 
beyond the operating room—prepare well ahead 
and have a plan for each phase.  

•   While BMI is helpful for stratifying patients, there 
are multiple ways to measure obesity.  

•   Even “easy” laparoscopic cases in the morbidly 
obese present technical challenges.  

•   Recognize the impact that obesity has on individual 
colorectal procedures and how you will approach 
them.    
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    Abdominal Obesity: Not All Obesity Is 
the Same 

  Key concept :  Central obesity is more problematic as it relates 
to overall health than other types of obesity . 

 Central adipose distribution has been described by several 
different names—“abdominal obesity,” “mesenteric obesity,” 
“male pattern,” or “android obesity.” What is becoming appar-
ent is that this central distribution best predicts comorbid con-
ditions associated with obesity such as the metabolic 
syndrome. This syndrome is hallmarked by a cluster of condi-
tions (not all need to be present depending on the defi nition) 
that include hypertension, hypertriglyceridemia, hyperglyce-
mia (i.e., insulin resistance), hypercholesterolemia, microal-
buminuria, and central obesity. Risk factors for metabolic 
syndrome include stress, obesity, endocrine disorders, seden-
tary lifestyle, older age, and select mental health and rheuma-
tological disorders (i.e., schizophrenia, psoriasis). The 
syndrome, for which central obesity is a key component, 
increases the overall risk of cardiovascular morbidity and dia-
betes, though the clinical utility has been debated. Most 
important to colorectal surgeons, abdominal obesity may bet-
ter determine the relative risk for postoperative morbidity. 

 From a technical standpoint, experienced surgeons often 
use the “eyeball test” and can subjectively distinguish the 
potential differences in degrees of diffi culty when compar-
ing a normal-sized patient with a morbidly obese one. If that 
is the case, then what is the ideal index for defi ning obesity? 
Anthropometric measurements such as waist circumference 
or waist-to-height ratios often represent a more pragmatic 
and clinically relevant method of defi ning obesity. There are, 
however, challenges in the task of consistently measuring 
abdominal girth. Furthermore, for surgeons, what is on the 
outside may or may not accurately refl ect what is on the 
inside. CT scan imaging provides a novel alternative to mea-
sure adipose tissue. In fact, several authors have identifi ed 
CT as a useful method to defi ne mesenteric or central obesity 
and correlate it with outcomes and morbidity [ 3 ,  4 ]. 

 This is not to say that BMI does not have value. Most of 
the current literature certainly relies primarily on this stan-
dard defi nition. Clearly, at a minimum this serves as a 
“screening” measure stratifying patients. However, how we 
defi ne obesity and our tendency to focus on the “morbidly 
obese” underestimates the true challenge facing surgeons. 
Consider, for example, gender differences. A female with 
distribution of adipose primarily in the hips, buttocks, and 
thighs may, in fact, be easier to perform an abdominal opera-
tion than a male whose adipose is located primarily abdomi-
nally, even though her absolute BMI is higher. As a result, 
you must be cautious to avoid relying too heavily on BMI as 
a potential predictor of postoperative outcomes. Rather, 
choose to “screen” with BMI initially, and then identify spe-
cifi c distribution characteristics of the individual (i.e., fat 
distribution) when considering implications for surgery.  

    Preoperative Evaluation 

  Key concept :  Identifying and managing the associated the 
medical morbidities commonly associated with obese 
patients helps prevent intraoperative and postoperative 
complications . 

 One of the fi rst things to recognize is that obesity never 
occurs alone, and nearly every organ system can be affected. 
One or more comorbid medical conditions, including type 2 
diabetes, coronary artery diseases, hypertension, joint prob-
lems, pulmonary issues, and stroke, are nearly always  present 
or may manifest under stress [ 5 ]. Therefore, it is extremely 
important you take the time ahead of the operation to per-
form a thorough evaluation to deal with these in the elective 
setting (if possible). For those who present emergently, the 
degree of urgency will take precedence, but you can still 
institute preventative measures by identifying the scale of 
your patient’s issues. 

 While Chap.   2     of this textbook provides a more compre-
hensive risk assessment for all patients, it is worth highlight-
ing a few things as it pertains to the obese population. As with 
any patient, initial work-up includes a general history and 
physical examination. Your goals should be to both identify 
how to manage the disease you are presented with and also 
implement an appropriate time line. A perforated obstructing 
cancer requires immediate intervention, but identifying that 
the patient has pulmonary issues, underlying cardiac disease, 
or adrenal insuffi ciency may alter the way you manage them 
perioperatively. For elective operations, a standardized 
approach through a preoperative evaluation clinic is a mean-
ingful method of assessing all high-risk surgical candidates. 
Obese, and particularly morbidly obese, patients should 
always be considered higher risk and evaluated through a 
standardized setting when possible [ 6 ]. Preoperative educa-
tion and counseling helps to defi ne goals of postoperative 
outcomes and expectations to minimize complications. In 
this arena you can discuss several things that may arise that 
are more common in obese patients. For example, it is imper-
ative to inform the obese patient that they have a higher likeli-
hood of needing to open the wound for a wound infection and 
will need to pack the wound postoperatively. For those with 
pulmonary issues, you should discuss the increased chance of 
needing to stay intubated for longer cases or the need for pro-
longed DVT chemoprophylaxis—even after discharge. It is 
also an opportunity to ensure that you have special wheel-
chairs, beds, and trapeze available to help your get out of bed, 
ambulate, and move around the hospital. 

    Systems-Based Evaluation and Prevention Tips 

  Pulmonary : Preoperative pulmonary evaluation should 
include an assessment of undiagnosed obstructive sleep 
apnea, for which the risk factor most closely associated is 
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obesity [ 7 ]. Identifying these patients preoperatively is 
essential so that adequate postoperative management of the 
patient for the fi rst 24 h is achieved. This postoperative care 
includes oxygenation monitoring and the use of continuous 
positive airway pressure (CPAP) management when sleep-
ing or in the recovery unit, if required. While incentive spi-
rometry and early ambulation are needed in all patients, it is 
critical in the obese, as atelectasis, pneumonia, and mucus 
plugging are all more common. 

  Cardiac : A thorough assessment of the obese patient’s 
overall cardiac function is also mandatory. Hypertensive 
status, myocardial function, angina, and infarction history 
are some of the important factors to address. Diagnosing 
hypertension is based on the patient having elevated read-
ings at two or more offi ce visits and requires the patient to 
be seated for approximately 5 min with their feet on the 
ground. Remember, an appropriately sized arm cuff must be 
used, more applicable when measuring the pressure in an 
obese individual. A general physical examination is recom-
mended for any operative candidate, but care should be 
taken in the obese to identify a nodular thyroid, identify a 
heart murmur or click, and listen for wheezing or rales on 
pulmonary examination. Look for signs of peripheral 
edema, venous stasis, or vascular insuffi ciency. These are 
all indications of congestive heart failure or poorly con-
trolled cardiac function and require a more thorough cardiac 
examination. 

 When identifi ed, hypertension requires correction prior to 
surgery with a goal of reaching a pressure less than 
140/90 mmHg and even lower in those with concomitant 
renal disease or diabetes [ 8 ]. This goal may be achieved 
through lifestyle modifi cations or pharmacotherapy. Often 
there is no time to employ lifestyle modifi cations, but if pos-
sible, smoking cessation, weight loss, dietary changes, and 
increased physical exercise are all encouraged. In general, 
single drug therapy should be started and titrated; however, 
when the patient’s pressure exceeds 160/100 mmHg, then  
   combined drug therapy (typically utilizing a thiazide diuretic) 
is recommended [ 8 ]. When required, the patient’s primary 
medical physician best manages initiation or manipulation of 
these medications. 

 Obesity and cardiovascular disease go hand in hand. 
The Framingham Heart Study identifi ed obesity as an 
independent risk factor for sudden death, congestive heart 
failure, and coronary disease [ 9 ]. Central obesity, more 
commonly found in men, carries the highest cardiac risk in 
the obese population and carries the risk of the aforemen-
tioned metabolic syndrome [ 10 ]. The American College of 
Cardiology, in conjunction with the American Heart 
Association, has published specifi c guidelines on the pre-
operative cardiac evaluation of obese patients [ 11 ]. These 
are summarized in Table  26.1  and should be employed 
when planning elective surgery on an obese individual. If 
patients fall into the intermediate or high-risk category 

with respect to their cardiac risk, and are undergoing a 
laparotomy, further evaluation by a cardiologist is 
recommended.  

  Thromboembolic Disease : Obesity is also an indepen-
dent risk factor for increasing the risk of deep vein thrombo-
sis (DVT) or pulmonary embolism (PE) in patients 
undergoing abdominal surgery [ 12 ]. Many colorectal disor-
ders such as cancer and infl ammatory bowel disease also 
increase the risk of thromboembolic disease and are inde-
pendent risk factors that are additive to an obese patient’s 
risk of having a thromboembolic complications with 
colorectal surgery. Therefore, preoperative administration 
of subcutaneous heparin with the use of sequential stockings 
as per SCIP and ASCRS guidelines is highly recommended 
[ 13 ]. Care must be taken to ensure appropriate timing of the 
heparin and also of the adequate dose. Obese patients may 
require a higher dose of unfractionated heparin, depending 
on their weight. A Cochrane review comparing various 
strategies for preventing DVTs in colorectal surgery demon-
strated no difference in outcomes when low molecular 
weight heparin was compared to unfractionated heparin; 
however, the addition of compression stockings to heparin 

   Table 26.1    Preoperative risk stratifi cation [ 10 ]   

 1.  Identify those with active cardiac conditions/comorbidities 
suggestive of high risk and take steps to correct these conditions 
prior to elective surgery. They include: 

  Stable or unstable angina 
  Decompensated heart failure 
  Recent MI (within 6 months) 
  Decompensated heart failure 
  Signifi cant arrhythmia 
  Severe valvular disease (specifi cally aortic or mitral stenosis) 
 2.  Determine the severity of the surgery (inherent risk of the 

procedure) 
  Low risk (<1 %) 
   Endoscopic 
   Superfi cial 
  Intermediate risk (1–5 %) 
   Peritoneal 
   Thoracic 
   Orthopedic 
  High risk (>5 %) 
   Major vascular 
   Cytoreduction and HIPEC 
   Select pelvic cases 
 3.  For those undergoing intermediate- or high-risk surgery, proceed 

with assessment of their functional capacity: 
   Assessment of metabolic equivalents (METs): based on treadmill 

test or patients ability to ambulate 4 blocks or two fl ights of stairs 
without symptoms. 

   (a)  >4 METs = those with adequate functional capacity as seen 
on treadmill or asymptomatic may proceed with surgery 

   (b)  For all others requiring further work-up (< 4METs): see 
Chap.   2     on perioperative risk assessment 
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appeared to provide greater protection from DVTs [ 14 ]. 
Currently, we recommend pneumatic compression stock-
ings with an appropriate dose of unfractionated heparin pre-
operatively, during the hospital stay, and in some patients 
(i.e., prior DVT or excessive BMI), postoperatively for up to 
30 days. Postoperative prophylaxis after discharge is contro-
versial, but several large reviews have demonstrated a sig-
nifi cant reduction in the incidence of DVTs and PE in those 
treated after discharge [ 15 ,  16 ]. 

  Diabetes : Diabetes is an independent risk factor predict-
ing postoperative morbidity [ 17 ]. While hemoglobin A1c 
levels provide a global assessment of a patient’s overall glu-
cose control, as it provides an indicator of the extent of 
hyperglycemia that has occurred during the life of a red 
blood cell (120 days), the perioperative stress may make 
even borderline insulin- resistant patients problematic to 
control. To facilitate adequate glucose control on the day of 
surgery, diabetic patients should be scheduled in the morn-
ing and the use half of their daily dose of insulin that morn-
ing. The patient also requires intraoperative monitoring and 
in some cases constant glucose monitoring with initiation of 
an insulin drip is required. Inadequate intraoperative glu-
cose control (even in nondiabetics) has been shown to be 
associated with increased wound infections, operative re-
interventions, and death [ 18 ]. However, correction of this 
proper insulin therapy lowers this risk to that of patients 
with normal blood glucose and is an important quality 
metric.   

    Laparoscopic Colectomy in the Obese 
Patient 

  Key concept :  Even the straightforward laparoscopic cases in 
the obese patient present technical challenges that you need 
to prepare for and well versed with the technical nuisances 
to overcome them . 

 Laparoscopic colectomy offers improved postoperative 
outcomes compared to open in essentially every patient 
 population, and this in no different in the obese patient. 
However, application of this technique in an obese patient 
clearly should be considered one of the most technically 
challenging laparoscopic operations, even for experienced 
surgeons. There are numerous reasons why this is diffi cult. 
Increased adipose of the retroperitoneum, mesentery, and 
omentum reduces peritoneal space and diminishes the 
“doming effect” of pneumoperitoneum, thus compromising 
video-scopic perspective. Additionally, mesenteric fat 
increases the volume of small bowel and mesentery to be 
retracted for exposure, while the overall thickness of the 
mesentery and its foreshortening makes vessel identifi ca-
tion and division challenging. The omentum also poses a 
specifi c challenge for retraction due to its greater volume, 

weight, and adhesions. Unfortunately, the instrumentation 
that we use often adds to the complexity. The long thin min-
iature shaft and narrow end effectors used for grasping and 
dissection prove mechanically disadvantaged when attempt-
ing to manipulate the increased volume and weight of 
organs involved. Lastly, the use of gravity as the additional 
retractor in laparoscopic surgery poses signifi cant issues in 
the morbidly obese. In order to adequately expose the oper-
ative fi eld, extremes of body positioning with steep 
Trendelenburg and “reverse T” along with lateral tilt are 
needed. In reality, some of these are nearly impossible with 
the extremes of weight and poses hazards to peripheral 
nerves and even dislodgement of the patient (Fig.  26.1 ). Not 
surprisingly, the initial reports of laparoscopic colectomy 
often cited severe obesity as a relative contraindication to 
this technique.

   As in any other operation, preparation for a laparoscopic 
colectomy in the obese patient remains paramount. First, 
you must mentally prepare and comprehend that these 
cases possess unique challenges that increase in complexity 
as BMI increases. Also, you must be realistic by consider-
ing your own laparoscopic experience and where you are 
on the learning curve. Identifying a complex operation 
involves consideration of patient characteristics such as 
obesity, severity of pathologic condition, urgency, prior 
abdominal operations, and type of colectomy planned. 
Conversion serves as a surrogate marker for the degree of 
technical diffi culty of a procedure but also may be a marker 
for good judgment on your part. In a study of nearly 1,000 
laparoscopic colectomies, the authors identifi ed surgeon 
experience, left-sided resection, fi stula and abscess,  and 
obesity  as risk factors for conversion. Furthermore, there is 
an exponentially greater risk of conversion (vs. simply 
cumulative) when multiple factors are present. For exam-
ple, an obese patient requiring sigmoidectomy for divertic-
ulitis complicated by colovesical fi stula will be a daunting 
task for any surgeon but especially for the surgeon with 
limited laparoscopic experience. This is not to say that you 
should not attempt a diagnostic laparoscopy, proceed with 
initial dissection, and perform the operation laparoscopi-
cally to the extent you feel safe and comfortable. This is 
often a great objective, at any point along your learning 
curve. One effective strategy is to set a time limit and deter-
mine ahead of time that if you are not making progress by 
the end that you will convert. Another operative approach 
in the patient described above or other complicated left-
sided resections is to focus on the splenic fl exure and colon 
mobilization. After that is performed, the fi stula and resec-
tion can be approached through a low midline or 
Pfannenstiel incision under direct vision. Remember, a 
splenic fl exure takedown in a morbidly obese patient with a 
heavy, thick body wall that has to be retracted in the open 
setting is not easy either. 
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    Lesion Localization 

  Key concept :  Have a plan and backup plan in place with 
obese patients to ensure the proper identifi cation of the 
pathology and corresponding boundaries of resection . 

 As highlighted above, scheduling the case early in the 
day, budgeting appropriate operative time, and ensuring you 
have adequate surgical assistance and technical support will 
reduce the burden of these complex cases. A clear operative 
plan must also be in order. It may seem intuitive, but the fi rst 
specifi c task is the proper identifi cation of the colonic pathol-
ogy requiring resection. You have likely already heard the 
basics—check your CT, review the scope report, and tattoo 
the site of the pathology. However, in the obese patient it is 
not always that simple. Identifying a serosal tattoo can be a 
challenge, as a large omentum, enlarged appendices epiplo-
ica, and abundant retroperitoneal and mesenteric fat often 
obscure the mark. By now you recognize that any lesion 
described as being in the region of the hepatic fl exure and 
proximal to the rectum should be expected to be particularly 
concerning in this regard. To preoperatively localize the 
lesion for operative planning, we place an endoscopic clip 
(Fig.  26.2 ) at the lesion as a backup plan (especially in obese 
patients) and perform plain radiography for segment local-
ization. Alternatively, the metallic clip can be identifi ed on 
CT. Admittedly, overlapping segments of colon, especially 
with a fl oppy transverse colon, could occur on plain radiog-
raphy, although this has yet to have occurred in our experi-
ence. One helpful tip is that if the KUB is performed 

immediately after colonoscopy, the residual gas in the bowel 
provides a well-delineated outline of distinct bowel seg-
ments effectively and easier identifi cation of the metallic 
clip. This enables you to go to the operating room with con-
fi dence in a clear operative plan.

   This simple maneuver may allow you to position the 
patient supine for a right colectomy and avoid lithotomy 
positioning and the potential risks of DVT and peripheral 
nerve injury. Remember, positioning is a major component 
of operating on the morbidly obese, something we will 
address shortly. If nothing else, you can avoid searching for 
the tattoo prior to initiating dissection and mobilization, 
potentially reducing operative time. This is not to say we 
avoid a tattoo. Rather, the clip serves as a backup, and tattoo 
identifi cation provides the ultimate intraoperative confi rma-
tion; therefore, we still fi nd the tattoo of benefi t. This also 
obviates the need for on-table colonoscopy to localize the 
lesion—another often discussed, but in practice, time- 
consuming and more diffi cult maneuver. 

 We routinely ask our institution’s gastroenterologists to 
perform both a three-quadrant tattoo and endoscopic clip for 
lesions in the vicinity of the transverse colon, either fl exure, 
or the descending colon. The difference in diffi culty of a 
splenic fl exure resection as opposed to sigmoid colectomy 
cannot be overstated in normal-sized patients. When you are 
dealing with the morbidly obese, this becomes magnifi ed. 
Mid- or distal transverse colon lesions may be approached as 
an extended right colectomy versus variations of a left colec-
tomy. Descending colon lesions pose similar challenges in 

  Fig. 26.1    Positioning a patient 
with massive obesity (BMI 80) 
for laparoscopic surgery 
(Courtesy of Justin A. Maykel, 
MD)       
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terms of the extent of resection. Should you perform an 
extended left colectomy and potentially require consider-
ation of transverse colon to rectal anastomosis? An ileal mes-
enteric window may be necessary to facilitate tension-free 
anastomosis, especially given the foreshortening of a thick 
mesentery in an obese patient. Another alternative to reach 
the pelvis with the mid-transverse colon is to fully mobilize 
the right colon and turn the right colon mesentery counter-
clockwise into the pelvis as a straight line. How often have 
you done that and what is the orientation of the right colon 
you are going use to bring down to avoid twisting or cutting 
off blood supply? These are often things we bring up on 
boards or in conference, but many of you may have never 
seen or tried these technical steps. The benefi t of being able 
to think through this decision process prior to going to the 
operating room cannot be overstated. Thus, in the obese 
patient who already poses signifi cant technical diffi culties, 
being able to anticipate such operative decision-making prior 
to surgery enhances surgical performance.  

    The Value of Your Assistant 

  Key concept :  Approaching your more complex cases in the 
obese patient with someone not facile in laparoscopic sur-
gery ,  using the camera ,  or providing adequate exposure is a 
setup for failure from the beginning . 

 A standard laparoscopic resection in the obese patient will 
require a skilled surgical assistance. If you are at an institu-

tion with senior surgical residents or colorectal/minimally 
invasive fellows available, such an issue may not be ger-
mane. However, in a private institution, another attending or 
highly experienced surgical assistant should be present. 
Certainly, the feasibility of laparoscopic colectomy in the 
obese patient has been demonstrated. Delaney and col-
leagues compared laparoscopic colectomy in an obese cohort 
compared to a matched control group and found a similar 
length of stay and no increase in overall complications. 
However, not unexpectedly, they did show an increased 
operative time and higher conversion to open rate in the 
obese cohort [ 19 ]. Leroy and associates also reported on 
laparoscopic sigmoid colectomy in the obese patient where 
they described their consecutive series of 29 patients without 
conversion [ 20 ]. Utilizing a 5- or 6-port technique with 
excellent results, however, more pointedly illustrates the 
need for a team approach, with multiple skilled assistants, to 
achieve technical profi ciency.  

    Patient Setup, Port Placement, and Exposure 

  Key concept :  Your setup is the initial key to your success in 
the OR .  While you may still struggle ,  problems at this stage 
will almost assuredly make things much more diffi cult . 

 By now you realize that the extremes of rotation allow 
you to maximize gravity’s effect for providing exposure in 
laparoscopic colectomy (Fig.  26.3 ). This is much more dif-
fi cult in the morbidly obese patient. The fi rst step you need to 
focus on is properly positioning, padding, and securing the 
patient to the operating room table. Depending on your table, 
once your patient’s weight approaches over 400 lb, you must 
ensure that the table meets the requirements for supporting 
them. To secure the patient, there are several systems avail-
able and different surgeons have their own preferences; 
yet all focus on avoiding slipping and causing any traction or 
pressure-related injury. We prefer to use 3-in. wide silk tape 
over a barrier towel across the patient’s chest wrapped three 
times around the table. Others describe using beanbags, 
foam securing systems, IV bags at the shoulders (not recom-
mended), arm sleds, and gel pads on the operating room 
table. Some even secure the bed sheet to the lowered foot of 
the bed. While it is important for you to fi nd what works for 
you, consider this word of caution if you are a beanbag user. 
Because we rely on a fulcrum of downward movement of 
your graspers to raise the colon (especially with a medial 
approach), having your beanbag infl ated high up on the 
patient’s side will cause you to hit the beanbag and lose this 
ability. Curling it slightly back or avoiding this tight “high- 
riding cocoon” will avoid this common mistake. We also 
 recommend a “dry run” before prepping and draping by hav-
ing anesthesia put the patient in all 4 extremes of position 
and ensuring the patient is adequately secured. That way, 

  Fig. 26.2    Endoscopic photo of metal clip, useful to radiologically 
localize the polyp or tumor       
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everyone in the operating room can see the patient does not 
fall and provides confi dence during the case when the drapes 
are on and the operating room is dark and you ask for steeper 
positioning.

   We recommend insertion of ureteral stents for patients 
with prior pelvic surgery, radiation, and other situations 
where ureteral anatomy may be altered. We also fi nd stents 
helpful when fi stulizing disease is present—either to the 
bladder or the vagina—or if large abscesses or phlegmons 
(either retroperitoneal or pelvic) complicate the intestinal 
disease. In our opinion, obesity in and of itself is not an indi-
cation for ureteral stent insertion. Identifi cation of the ureter 
in a very large patient with excessive mesenteric and retro-
peritoneal fat can be daunting and cause a lot of heartache 
and prolonged operating room time. Stents may be one 
means by which critical steps of the operation can be 
facilitated. 

 We recommend using more ports than you are normally 
accustomed for additional graspers to provide retraction and 
aid in the dissection. Have them available ahead of time. 
Since these are “bariatric patients,” you need to have bariat-
ric length equipment—cameras, graspers, and staplers. 
Traditional ports that you are accustomed to using may not 
adequately reach through the body wall and longer trocars 
may be required. Regarding port placement, the principles of 
maximizing exposure to all parts of the abdomen by main-
taining good ergonomics and triangulation still apply in the 
obese individual. Again, as you need to elevate the heavy 
colon and bulky mesentery, moving your ports a little more 
medially than normal will allow you to maintain the optimal 

fulcrum. When the ports are placed too lateral, you will often 
hit the bed with your grasper and not be able to manipulate 
the instruments freely. Remember, this is further exacerbated 
by the lack of working space in between the bowel and ante-
rior abdominal wall with a standard pneumoperitoneum at 
15 mmHg. 

 Exposure to the central mesentery is diffi cult as a result of 
bulky visceral fat. A medial-to-lateral approach may thus be 
diffi cult, or even not possible. Therefore, you should be 
skilled and prepared to employ the spectrum of colonic 
mobilization techniques: lateral to medial, superior or “top- 
down” starting at the transverse colon, and inferior to supe-
rior. Be fl exible and be willing to switch to a different 
approach during the various steps of the operation to accom-
modate the patient’s habitus and pathologic condition. In 
addition to placing additional ports, one way to handle the 
bulky omentum is to take down the falciform ligament. This 
will provide a broad space over the top of the liver and the 
anterior stomach to fl ip the omentum back up on itself. A 
small sponge pad placed through a 10 mm trocar or hand port 
can “stick” to the omentum and anterior abdominal wall, 
retracting the omentum away from the operative fi eld. 
Opening the sponge (or rolling it) and using it as a barrier to 
hold back the creeping small bowel is often helpful as well.  

    Dissection Techniques 

  Key concept :  Gaining access to the correct plane and using 
precise sharp dissection will be helpful .  Take care of all 

  Fig. 26.3    OR    positioning for 
laparoscopic colectomy showing 
steep Trendelenburg, a maneuver 
that helps with retraction and 
exposure. Red line indicates the 
patient’s orientation in steep 
Trendelenberg       
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bleeding early as even small amounts will distort tissue 
planes and make dissection more problematic . 

 Standard dissection and identifying the correct planes is 
similar regardless of body habitus—it is the degree of diffi -
culty that varies. In general, I (HDV) favor energy devices 
for mobilizing the bowel and, in particular, fi nd ultrasonic 
dissectors to have fi ner tips that facilitate sharp dissection. 
The key, ultimately, is to ensure adequate hemostasis. Tissue 
planes are distorted and the visual effect of “yellow out” 
(similar to “white out” during a snow storm) can lead to 
imprecise dissection, violating embryologic planes, and lead 
to small (or large) amounts of meddlesome bleeding. Avoid 
grasping on the fatty mesentery and attempting to elevate its 
bulk—it will likely tear and bleed. Atraumatic graspers on 
the bowel or epiploica utilizing a larger bite (i.e., similar to 
grasping a vein), while avoiding tearing, will avoid serosal 
or even full-thickness bowel injuries. Increased blood loss—
another surrogate marker for technical diffi culty—may not 
be measurably different, but it is our impression that obese 
patients have greater bleeding during mobilization and blood 
staining of tissues can further obfuscate dissection planes. 
Furthermore, due to differences in hemoglobin-related light 
absorption, this will result in decreased laparoscopic illumi-
nation and visualization. 

 The extent of mobilization should be considered. You 
should anticipate mesenteric shortening and the resulting 
possibility of encountering increased tension at your 
intended anastomosis site. This mandates a disciplined 
attention to ensuring complete mobilization of the colon to 
avoid this scenario. We have found several keys to help in 
this aspect. First, mobilize back to the root of the mesen-
tery—while this is often a bit worrisome for the novice sur-
geon in a heavy patient with thick mesentery and ill-defi ned 
planes, it is needed to gain length. Next, completely mobi-
lize the mesentery cranially and caudally, and always 
mobilize the fl exures. Many surgeons selectively take down 
the fl exures—in obese patients, this is the norm. The omen-
tum can either be dissected off the colon or taken with 
specimen, the lesser sac needs to be entered, and you have 
to divide the retroperitoneal attachments to ensure a full 
fl exure mobilization. Additionally, vessels are divided high 
to achieve full mobilization and to avoid ischemia at the 
distal end of the bowel. This proximal division reduces the 
number of vessels and volume of tissue to be divided, but 
requires precise, disciplined dissection with skeletoniza-
tion of the named vessels to ensure adequate primary and 
collateral vascularization. I (HDV) prefer staplers for ves-
sel division, due to the volume of tissue divided, though 
many surgeons successfully used energy devices alone. All 
these maneuvers typically provide enough mobility to the 
remaining bowel to effect a tension- free anastomosis. This 
is also crucial when bringing up a colostomy. Without 

 adequate mobilization and preservation of blood supply, 
your patient may be left with a sunken or stenotic stoma 
(Fig.  26.4 ), an extremely diffi cult problem to deal with in 
this population.

   Regardless of the technique used, extracorporeal division 
of mesenteric vessels should be avoided. This will prove 
very diffi cult through a small laparoscopic incision, with 
limited ability to visualize and manipulate a large foreshort-
ened colon and bulky mesentery that fi lls the small wound 
(Fig.  26.5 ). The mesentery will be placed on tension and 
risks avulsion and bleeding. Your best visualization will be 
laparoscopically, and you will have the best opportunity to 
do something should any problems arise. Avoid the tempta-
tion—divide the major vessels intracorporeally.

  Fig. 26.4    Stenotic stoma as a result of ischemia created when devas-
cularizing the bowel to allow reach through thick abdominal wall 
(Courtesy of Philip Y. Pearson, MD)       

  Fig. 26.5    Intraoperative photo of large sigmoid colon enveloped by 
massive visceral adipose tissue fi lling a relatively large incision       
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       Specimen Extraction and Ideal Wound 
Placement 

  Key concept :  Specimen extraction wounds should be midline , 
 and expect larger incisions to accommodate the larger - sized 
specimen . 

 The size of the extraction site—already remarkably small 
given the body habitus—should not inhibit specimen extrac-
tion. Although all the reported sites can work (lateral, 
Pfannenstiel, lower quadrant), when faced with a diffi cult 
dilemma, the midline represents the shortest distance from 
the root of the mesentery to the abdominal wall. Invariably, 
small amounts of the mesentery must still be divided and 
complete extraction facilitates any extracorporeal dissection. 
Also, take into account that exteriorization of the right colon 
can be more diffi cult through a small incision, as classically 
both ends are brought out and divided extracorporeally. This 
results in a larger specimen that has to be brought through 
the wound. Consider dividing one end of the bowel intracor-
poreally or dividing through the incision prior to exterioriza-
tion. Be careful in both of these instances to maintain proper 
orientation of the mesentery and avoid the 180° twist. 

 Another aspect of right colectomy should be the cranial- 
caudal position of the midline wound. When choosing your 
incision site, ignore the umbilicus altogether. Exteriorization 
of the transverse colon will be diffi cult if your wound is posi-
tioned too low. In an obese patient, the umbilicus is often 
displaced caudally due to the size and weight of the pannus 
(Fig.  26.6 ) and actually is a poor anatomic landmark of the 
position of intraperitoneal organs. While an intracorporeal 
anastomosis in the obese patient can be performed [ 21 ], an 
extracorporeal anastomosis can be more easily performed by 
moving the incision cranially. Though the wound becomes 
more conspicuous, we cannot emphasize enough that cosme-
sis remains a secondary concern when attempting to perform 
a critical step of a complex operation for serious pathology in 
a challenging patient. The most pragmatic technical solution 
to such challenges will prove most reliable and reproducible. 
Use the midline and avoid being fooled by the umbilicus.

        The Role of Hand-Assisted Laparoscopic 
Colectomy in the Obese Patient 

  Key concept :  Hand - assisted laparoscopic colectomy may 
provide another approach in obese patients to reduce the 
conversion rates and operative times ,  with similar other out-
comes when compared to straight laparoscopy . 

 The literature comparing laparoscopic colectomy in obese 
(BMI > 30) to normal weight patients reveals increased 
 operative time and increased conversions in the obese patient. 
Not surprisingly, there is a learning curve associated 

 specifi cally with laparoscopic colectomy in the obese patient, 
further affi rming the complexity of this undertaking. Sarli 
et al. found that after 80 cases, operative time and conversion 
decreased to similar levels witnessed in the nonobese patient 
[ 22 ]. This makes intuitive sense, as more experience with 
complex, diffi cult operations results in improved profi ciency. 
Yet, it also drives home the point that the learning curve var-
ies based on the indication and specifi c patient operated on. 
While the ASCRS consensus statement on laparoscopic col-
ectomy for curable cancer recommends at least 20 baseline 
cases performed for benign disease or metastatic cancer [ 23 ], 
we recommend further preparatory experience when consid-
ering the added diffi culty encountered with obese patients. 

 Hand-assisted laparoscopic colectomy (HALC) offers a 
technique that overcomes some the limitations of conventional 
laparoscopic surgery. Rather than attempting to retract with 
multiple miniature graspers, manual retraction proves atrau-
matic and effi cient. In particular, manual retraction enables 
the surgeon to provide exposure where the planes of dissection 
are kept “fl at” and linear. This allows a deliberate, continuous 
dissection over greater distances with limited adjustments in 
retraction and exposure. Hand assist also allows for dissection 

  Fig. 26.6    Caudally positioned umbilicus in a patient with large 
pannus       
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in a direction back towards the camera, again providing for 
greater versatility in mobilization options. Lastly, palpation 
enables surgeons (especially those early in their learning 
curve) to confi rm vital structures when visual cues often can 
be misleading due to the previously mentioned “yellow out” 
phenomenon. Palpation takes a 2-dimensional laparoscopic 
experience and transforms it to a 3-dimensional one, which 
bolsters a surgeon’s confi dence in the precision of the dissec-
tion. Although some surgeons continue to question the merits 
of hand-assisted laparoscopic colectomy, comparative studies 
of HALC to conventional laparoscopic colectomy have gener-
ally demonstrated reduced operative times and reduced con-
version rates [ 24 ]. Complex operations such as left colectomy 
and total abdominal colectomy, in particular, benefi t from a 
hand-assisted technique with reduced operative times and 
conversion. Specifi c to obese patients, data examining HALC 
compared to straight laparoscopic in this population reported 
reduced operative times and reduced conversion, without any 
differences in pain, analgesic use, or length of stay [ 25 ]. 
Comparative studies have looked at long-term outcomes such 
as hernia formation and bowel obstruction and have not found 
any differences when compared to conventional laparoscopic 
colectomy [ 26 ]. Systematic reviews and meta- analyses have 
confi rmed these fi ndings as well [ 27 ]. Thus, when faced with 
a severely obese patient, and in particular abdominal/visceral 
obesity, we feel you should strongly consider utilizing a hand-
assisted technique. We should point out, however, that whether 
your approach is hand-assisted or straight laparoscopic, the 
recommendations regarding the conduct of a laparoscopic col-
ectomy for malignancy remain identical.  

    Technical Considerations 

  Key concept :  Obesity has specifi c considerations for each 
procedure and / or colorectal disease process you may 
encounter .  Understand how it may impact your individual 
patient and your management strategy . 

    Pelvic Dissection 

  Key concept :  Obesity leads to distorted planes in the pelvis 
with diffi culty identifying crucial structures . 

 When discussing pelvic dissections, we are primarily 
referring to operating on the rectum at a level below the 
sacral promontory. The diagnoses that lead to pelvic dissec-
tion include infl ammatory bowel disease, cancer, and func-
tional disorders such as rectal prolapse. The pelvis in obese 
patients (especially in the narrow male pelvis) can be 
extremely hostile. The anatomy is often distorted due to ret-
roperitoneal fat that displaces structures such as the iliac 
arteries and the autonomic nerves anteriorly and medially. It 

is surprisingly easy to mistakenly enter the wrong plane of 
dissection and inadvertently injure any of these structures. 
We have found that initiating our pelvic dissection right at 
the sacral promontory helps prevent inadvertent vascular 
injury. Identifying the ureter is also challenging, as it may be 
located deep in the retroperitoneum and encased in adipose 
tissue. As stated before, consider placing ureteral catheters in 
morbidly obese patients as this may make identifi cation of 
the ureters easier. If not, the most common location for iden-
tifi cation remains the crossing at the iliac bifurcation. Do not 
hesitate to attempt to look both medially and laterally if you 
are unable to identify the ureter initially. We have even had 
to go proximally, adjacent to the kidney in certain cases and 
follow the ureter down into the pelvis. Never just assume the 
ureter is out of the way. 

 In the open approach, attempting to operate through a 
small incision in obese individuals often leads to inability to 
visualize critical structures because of encroachment of fat 
and loss of abdominal domain. These two factors make 
retracting very diffi cult. By extending the size of the incision 
for adequate visualization and retraction of abdominal struc-
tures, you can lower the risk of inadvertent injury of vital 
structures. Even by placing the patient in a head down posi-
tion, and packing the small bowel off, this may not be enough 
in the obese patient. We have found that in the case of a proc-
tectomy, proximal division and packing off the descending 
colon in the upper abdomen allow for the distal aspect to be 
used as a handle and frees up some space for dissection. The 
lower you go in the pelvis, you may need to use more than 
one pelvic retractor to displace excessive fat and tissue that 
may encroach on the dissection. We prefer a St. Marks retrac-
tor, though Wylie renal vein retractors are often useful due to 
their narrow profi le and “lipped” end. Customized longer 
instruments may be needed for adequate retraction and expo-
sure deep in the pelvis. This is particularly important when 
retracting the vagina to divide the rectum and perform a sta-
pled anastomosis under direct vision to avoid an iatrogenic 
rectovaginal fi stula. We are also more apt to place an EEA 
sizer in the vagina to aid in visualization of the posterior 
vaginal wall or cuff and help with upward retraction.  

    Ileal Pouch-Anal Anastomosis (IPAA) 
in the Obese Patient 

  Key concept :  IPAA presents its own unique set of potential 
complications in the obese patient ,  but the traditional  “ pouch 
principles ”  of ensuring adequate length for the pouch to 
reach and proximal diversion are similar to the nonobese 
patient . 

 The most common operation performed for infl ammatory 
bowel disease requiring a pelvic dissection is a restorative 
proctocolectomy with ileal pouch-anal anastomosis for 
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ulcerative colitis. Controversy exists as to the increase risk 
found in the obese patient when performing an IPAA proce-
dure. Kiran and associates examined their experience with 
IPAA operations in obese patients (BMI > 32.7) [ 28 ]. They 
found that obese patients had a signifi cantly higher rate of 
wound infection, anastomotic separation, and bowel obstruc-
tion. Canedo et al. did not fi nd signifi cant difference in over-
all complications when comparing patients with a BMI 
higher than 30 to a control group [ 29 ]. One of the authors of 
this chapter (JE) found a signifi cantly higher rate of pelvic 
sepsis and perioperative morbidity in the obese group 
(BMI ≥ 33.7) [ 30 ]. Integrity of the pouch-anal anastomosis is 
clearly dependent on multiple factors including nutritional 
status, medications, severity of disease, and technical com-
petency. It is not surprising, therefore, that the literature 
would vary in associating obesity as an independent risk fac-
tor for pouch problems. It should be noted that the literature 
is fairly uniform in demonstrating that the majority of obese 
patients will have equivalent pouch function if the procedure 
is performed without signifi cant pelvic septic complications. 
Only Wibmer and colleagues identifi ed obesity as a risk fac-
tor for permanent ileostomy formation after ileal pouch-anal 
anastomosis [ 31 ]. Interestingly, a laparoscopic approach has 
been associated with a lower complications rate for IPAA, 
even when accounting for BMI [ 32 ]. 

 There are several strategies when approaching obese 
patients who are requesting an IPAA. If the patient has severe 
disease and is on multiple immunosuppressants, performing 
a total abdominal colectomy with ileostomy initially is a 
fairly routine approach for most surgeons. This allows the 
patient an opportunity to restore their nutrition reserves and 
wean off all ulcerative colitis medications. Specifi cally to the 
obese population, this strategy also provides the incentive 
for the patient to lose excess weight prior to the proctectomy 
and IPAA formation. We must admit, however, in our experi-
ence such weight loss is often not often achieved. Adequate 
weight loss can be utilized as a potential “carrot,” although 
patients with a BMI > 40 must clearly understand the risks 
associated with the surgery. 

 Getting the pouch to reach without tension may be chal-
lenging if the patient has a long torso, but standard mobiliza-
tion maneuvers will often allow it to reach the anus. Given 
the available data that demonstrates higher pelvic sepsis 
rates, every effort should be made to divert the stool stream 
proximal to the pouch. In obese patients, the fatty mesentery 
and the thickness of the abdominal wall makes creating the 
loop ileostomy extremely diffi cult. Oftentimes a very proxi-
mal stoma is required to achieve diversion. While this will 
result in high output from the ileostomy, possibly even 
requiring long-term fl uid supplementation or TPN, we feel it 
is required to avoid the sequela of pelvic sepsis in these 
obese patients. We do discuss the potential problems with the 
ileostomy (i.e., skin problems, pouching issues, high output) 

in our preoperative counseling and emphasize to the patient 
this is potentially a short-term tradeoff for the benefi t of 
long-term good pouch function. 

 Another option for proximal diversion in the obese patient 
is the formation of an end-loop stoma. This requires division 
of the small intestine and careful division of the small bowel 
mesentery so the proximal end of the diverted stoma can be 
brought out as an end stoma. Care must be taken when divid-
ing the mesentery of the small intestine so that you do not 
disrupt the blood supply distally to the ileal pouch. This 
stoma usually requires a laparotomy to close, as the distal 
end stays within the abdominal cavity, though not always. 
Despite this fact, it is still advisable to perform and end-loop 
stoma when no other option exists for proximal diversion to 
avoid the sequelae of pelvic sepsis.  

    Rectal Cancer in the Obese Patient 

  Key concept :  Obesity has both technical and management 
implications for patients with rectal cancer .  Ensure you dis-
cuss the potential impact regarding the need for open sur-
gery ,  possibility of requiring an APR for distal lesions and 
overall worse outcomes . 

 Obesity has been shown to increase the conversion rate in 
laparoscopic surgery for rectal cancer. In a recent review of 
490 patients who underwent laparoscopic surgery for rectal 
cancer, Denost et al. found that those patients with a BMI of 
greater than 30 had a 32 % conversion rate. However, the 
overall and cancer-specifi c survival, as well as the quality of 
the mesorectal resection did not differ between groups [ 33 ]. 
A general rule of thumb (especially early in your experience) 
is that large tumors in obese males should be considered for 
an open operation, despite the potential increase in wound 
complications. 

 With advances in technology, the hope is to decrease 
some of these risks and to improve outcomes. At present, 
there is minimal data published on robotic proctectomy for 
rectal cancer in obese patients. Baek et al. have retrospec-
tively reviewed their experience utilizing the robot for rectal 
cancer and have found adequate lymph node yield, mesorec-
tal quality, and comparable 5-year survival to open proce-
dures [ 34 ]. No one has yet reported their experience 
specifi cally in obese individuals. Similar positioning and 
dissection tips as previously discussed are applicable here as 
well. This especially pertains to securing the patient to the 
table to avoid slippage, as the patient is normally in steep 
Trendelenburg for extended periods. 

 Distal tumors may be especially diffi cult to adequately 
resect without performing an abdominal-perineal resection 
in the obese patient. The anal canal is often long, the low 
rectum and perineum are diffi cult to adequately visualize, 
and a hand-sewn colo-anal anastomosis may be diffi cult 
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(if not impossible) to perform. Your patients need to be 
informed of that possibility preoperatively.    Some tips for 
handling the perineum when having to perform an APR or a 
hand-sewn colo-anal anastomosis include the following: (1) 
rolls of blankets or gelfoam bolsters should be placed under 
the sacral and lumbar spine, as this helps to elevate the 
perineum and gives improved exposure; (2) tape the patient’s 
buttocks apart prior to prepping the perineum to provide bet-
ter exposure; (3) place the legs in the steep modifi ed lithot-
omy position when performing the perineal dissection to 
help retract some of the buttock tissue and open the space 
exposing the anus; (4) use long narrow vaginal retractors to 
help in retracting excess tissue during the perineal dissec-
tion; and (5) the prone position may provide better exposure 
for the perineal dissection and may require “fl ipping” the 
patient for this portion of the dissection. 

 There is debate as to whether or not obese individuals 
have worse oncological outcomes from rectal cancer surgery 
than nonobese patients. There is no defi nitive evidence to 
support this, but we do consider treating with neoadjuvant 
chemoradiation for distal tumors where the dissection is 
going to be diffi cult. Again this should be discussed with 
patient, weighing the risk of radiation therapy compared to 
the risk of local recurrence due to a diffi cult dissection result-
ing in positive margins.  

    Anorectal Surgery in the Obese Patient 

  Key concept :  Exposure is the key to anorectal surgery in the 
obese patient . 

 Successful anorectal surgery with any patient is depen-
dent upon positioning and exposure. While either the prone 
jackknife or the lithotomy position can provide adequate 
exposure to the anus, focus should be on taping the buttock 
cheeks apart with the use of benzoin to improve access. 
When in the prone jackknife position, appropriate padding 
at all pressure points, and even ensuring the pannus is ade-
quately padded, is necessary. It is important to recognize 
this position reduces some loss of ventilatory capacity that 
occurs from the abdominal pressure on the diaphragm. In 
either position, sedation may also lead to collapse of the 
posterior pharynx and obstructed breathing that requires a 
nasal or oral airway. There are even special Allen stirrups 
made to accommodate obese individuals to avoid compres-
sion complications such as lower extremity ischemia or 
nerve injury. 

 The use of self-retaining retractors such as the Lonestar 
helps gain access to the anal canal by effacing redundant tis-
sue near the anus. The use of larger anoscopes also helps 
facilitate exposure. We also prefer advanced bipolar vessel- 
sealing devices to help reduce bleeding and thereby facilitate 

visualization in a tight area. Unfortunately, obesity has been 
shown to independently affect the outcome of various ano-
rectal operations (see below).  

    Anorectal Fistulas 

  Key concept :  Adhere to standard principles when delineating 
and managing obese patients with anorectal fi stulas . 

 Anorectal fi stulas can be technically diffi cult in obese 
patient similar to nonobese patients. Occasionally with the 
size of the perianal subcutaneous fat, the tracts are deeper. In 
addition, in those patients with muscular or large buttocks, 
visualization of the proximal anal canal, and even the dentate 
line, can be more challenging. We prefer to position the 
patient in either the prone jackknife or modifi ed lithotomy 
position based on the suspected location of the internal open-
ing of the fi stula. Those with posterior openings are per-
formed in the modifi ed lithotomy position, while those with 
anterior internal openings should be operated on in the prone 
jackknife position. The use of a Lonestar retractor or any 
other self-effacing anal retractor is advised. 

 Obesity has been shown to be a negative predictor for 
success in repair of complex anorectal fi stulas. Schwandner 
examined the results from 220 patients who underwent 
endorectal advancement fl ap for complex perianal fi stulas 
[ 35 ]. He found a both higher recurrence rate (14 % vs. 28 %) 
and reoperation rate for sepsis in the failure group in patients 
with a BMI greater than 30. Multivariate analysis identifi ed 
obesity as an independent predictor of failure. At present, 
obesity has not been associated with worse outcomes (either 
recurrence or functional) in those patients undergoing fi stu-
lotomy for low-lying fi stula tracts.  

    Sphincteroplasty 

  Key concept :  Small technical maneuvers may help with visu-
alization ,  but sphincteroplasty in obese and nonobese is 
associated with similar outcomes . 

 The technical aspects of sphincter repair in the obese 
patient are essentially no different. We have anecdotally 
noted that the Lonestar and Gelpi retractors may be more 
crucial to ensuring adequate exposure of the planes. In addi-
tion, the muscle is not that much deeper compared to normal- 
sized patients. Adequate lateral retraction of the buttocks is 
probably the most important factor to provide good visual-
ization. In terms of outcomes, Nikiteas and colleagues iden-
tifi ed obesity as a risk factor for poor outcomes following 
sphincter repair in women that had experienced delayed 
incontinence as a result of obstetric trauma [ 36 ]. Whether or 
not this translates to a modifi able issue (i.e., an earlier repair 

J.E. Efron and H.D. Vargas



415

or subsequent weight loss leading to improved results) is less 
clear. In general, obesity has not been defi nitively shown to 
affect the outcome of overlapping sphincteroplasty.  

    Hemorrhoidectomy 

  Key concept :  No defi nitive data has shown a difference in 
outcomes following hemorrhoidectomy in obese  versus  non-
obese patients . 

 There are few differences in hemorrhoid surgery in the 
obese patient. We have found that exposure is usually better 
in the prone jackknife position, if the patient can tolerate it. 
If anesthesia has a concern about sedation in this position 
(i.e., if you prefer local with conscious sedation), we will 
leave the bed in the room to provide a quick “rollover” for 
any airway issues. In either position, we highly recommend 
taping apart the buttock cheeks and the using the previously 
described methods for retraction. We feel that the use of a 
vessel-sealing device signifi cantly reduces blood loss and 
thereby improves visualization for hemorrhoidectomies. It 
also signifi cantly decreases the length of the operation and 
we recommend its use in obese patients.   

    Summary Pearls 

 Obese patients present a unique challenge to surgeons manag-
ing colorectal disease. Expect diffi culties with exposure for 
both the laparoscopic and open approaches, as well as routine 
anorectal procedures. Cases will generally be longer, and plan 
accordingly. You may notice increased conversions when 
compared to similar laparoscopic resection in a nonobese 
patient. Try to avoid this by planning well in advance where 
risk profi le assessment and intervention can lead to improved 
outcomes. Do not underestimate the usefulness of a skilled 
assistant. Add additional ports, move the bed to enhance grav-
ity effects for exposure, employ a variety of mobilization tech-
niques and use an energy device to reduce meddlesome 
bleeding. Through it all, recognize that the learning curve 
associated with any procedure is magnifi ed (and extended) 
when applying it to obese patients. Finally, be honest with 
your comfort and expertise level when dealing with this patient 
population to mitigate complications and improve outcomes.     
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            Introduction 

 In many parts of the United States and world, pediatric patients 
are cared for by pediatric specialists, with those requiring sur-
gery managed primarily by pediatric surgeons. Furthermore, 
to speak to the uniqueness of colorectal disease in this popula-
tion, subspecialty training in pediatric colorectal surgery after 
completion of a pediatric surgery fellowship has begun to 
emerge. Yet, other locations do not have this situation, and 
patients with common colorectal problems will still be 
referred to general surgeons, colorectal surgeons, and general 
pediatric surgeons. In many cases, “classic” surgical training 
either does not apply or needs to be modifi ed to account for 
growth, development, or a different natural history of disease 
in this population. It is our intent that this chapter be used as a 
guide to assist all those who are faced with management deci-
sions for these patients both in and out of the operating room.  

    Anorectal Disease 

  Key Concept :  Common anorectal complaints seen in adult 
patients also occur in pediatric patients .  In many cases , 
 these are managed the same way ,  with the most common 
exception of anorectal abscess and fi stula . 

    Perianal Abscess and Fistula-in-Ano 

  Key Concept :  Perianal abscesses should be approached in a 
stepwise fashion beginning with aspiration and antibiotics , 
 with incision and drainage reserved for recurrent or more 
severe cases .  Many fi stulas will spontaneously close without 
surgical intervention  ( especially in infants ),  and immediate 
operative therapy should be avoided .  Primary surgical treat-
ment of a fi stula - in - ano should be reserved for older children 
and failures to spontaneously resolve . 

 It is said that “the abscess is the parent of fi stula-in-ano,” 
and both are typically diseases of the same origin, arising 
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 Key Points 

•     Children have many of the same common anorectal 
disorders as adults. While many are treated simi-
larly, perianal abscesses and fi stula-in-ano are often 
treated differently in children.  

•   Constipation is a signifi cant problem in childhood that 
typically can be treated successfully with medication 
and lifestyle modifi cations; however, it may be a 
chronic condition in a signifi cant percentage of patients.  

•   Look for more extensive associated defects in chil-
dren with fecal incontinence that may require more 
extensive evaluation. The initial approach is most 
often medical.  

•   Infl ammatory bowel disease in children may have a 
more aggressive course.  

•   Polyps in children occur in the setting of genetic pre-
dispositions and should be evaluated accordingly.    
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from abnormal crypt of Morgagni. In children, distinctions 
between the two entities are not even made [ 1 ,  2 ]. Overall, 
abscess and fi stula-in-ano occur not uncommonly in chil-
dren, with an estimated rate of 0.5–4.3 % [ 3 ]. While males 
are predominately affected in children under 2 years of age 
(12:1), the ratio becomes less extreme (2–3:1) for those older 
[ 4 ]. For those under 2 years, a congenital etiology has been 
hypothesized, suggesting that the gender difference may be 
explained by an androgen excess or androgen-sensitive 
glands in utero, causing a formation of abnormal glands 
[ 2 ,  5 ]. Other postulated theories include entrapment of migra-
tory cells from the urogenital sinus during development of 
the perineum, anal crypt infections, anal fi ssure, or dermal 
infections [ 5 – 7 ]. These may account, in part, for some of the 
rationale why we treat them differently than adults. 

 Perianal abscess and fi stula-in-ano most commonly occur 
laterally (i.e., 3 and 9 o’clock) [ 2 ,  6 ,  7 ]. Interestingly, cultures 
taken from the abscesses vary between genders, with females 
growing a predominance of skin fl ora (i.e.,  Streptococcus , 
 Staphylococcus aureus ) and males having mostly enteric fl ora 
(i.e.,  E .  coli ,  Klebsiella ,  Enterococcus ,  Proteus ) [ 2 ]. Although 
the presence of mixed enteric organisms in the aspirate is sug-
gestive of a fi stula, there has been no statically signifi cant cor-
relation between its presence and the type of organisms in 
culture [ 4 ]. Of note, there has been a signifi cant increase in the 
incidence of methicillin-resistant  Staphylococcus aureus  
(MRSA) in both the hospital and community settings, and this 
also holds true in the genital area [ 8 ]. In 2008, MRSA was 
found to be the most common organism in superfi cial genito-
urinary abscesses in children [ 9 ]. In their single institution 
study, Woods showed that nearly half of all MRSA abscesses 
were found in the genital area [ 10 ]. Furthermore, they showed 
that hospital wide, the rise in MRSA infections was predomi-
nantly in children 1–3 years of age (male > female) [ 10 ]. You 
need to keep this in mind when choosing antibiotics or 
encountering recurrent or recalcitrant disease. 

 Unfortunately, there is no straightforward recommenda-
tion for therapy. In fact, the treatment of abscess and fi stula 
is widely debated in the literature [ 11 ] and ranges from anti-
biotics alone to aggressively probing for a fi stula and per-
forming a fi stulotomy or fi stulectomy, when present. The 
controversy is, in part, likely due to the wide range of con-
comitant and resultant fi stula formation (~20–85 %) [ 2 ,  3 ] ,  
and fi nding the balance between over- and undertreatment. 
Those that propose a nonoperative management strategy 
advocate a detailed hygiene plan, sitz baths, and antibiotics 
[ 3 ]. They cite the fact that surgical drainage of an abscess 
results in an ~40 % rate of development of fi stula-in-ano ver-
sus an ~6 % rate with nonsurgical drainage [ 3 ]. Admittedly, 
this may have been secondary to ~10 % of their population 
being immunocompromised and wanting to avoid a perineal 
wound. However, even in this subset, nonoperative manage-
ment resulted in no subsequent fi stula formation or need for 
operative intervention [ 3 ]. 

 Others advocate the similar use of local hygiene and sitz 
baths for an early-stage perianal abscess but call for a progres-
sive stepwise approach—starting with antibiotics and fi nally 
aspiration drainage with an 18-gauge needle [ 7 ]. If there is no 
resolution of the collection within 24 h, a formal incision and 
drainage (I&D) is performed along with fi stulectomy for 
patients with concomitant fi stulas (~11 %) [ 7 ]. Of note, in one 
series, patients treated with needle aspiration had a 20 % fail-
ure rate requiring escalation of care [ 7 ], highlighting the need 
for close follow-up evaluation. Afsarlar noted their recurrence 
rate of a perianal abscess was 30 %, regardless of whether it 
spontaneously drained or was I&D’d and with or without anti-
biotics [ 2 ]. Antibiotics have, however, been reported to 
decrease the rate of fi stula development by ~12.5–50 %, 
regardless of the antibiotics used [ 2 ,  3 ,  6 ,  7 ]. Others have also 
reported no difference in fi stula rates (~20–38 %) between 
spontaneous and surgical drainage [ 2 ]. Even those treated 
with observation alone (no antibiotics) have been associated 
with fi stula resolution rates of 17–80 % within 1 year [ 2 ,  6 ]. 

 For children <2 years old, only 15–25 % will have a con-
comitant fi stula at the time of their primary surgery [ 4 ,  11 ]. 
In this same cohort that undergoes I&D, ~6–15 % will ulti-
mately develop a fi stula [ 4 ,  11 ]. This is in contrast to children 
over 8 years, where reported recurrence rates approach 50 % 
and abscess to fi stula progression is ~25 % [ 4 ]. Important to 
note, a signifi cant portion of children over 8 years that 
develop fi stula recurrences are eventually diagnosed with 
infl ammatory bowel disease (Fig.  27.1 ), and you should 
work them up appropriately [ 4 ,  11 ]. It is not surprising, 
therefore, that immunosuppressive agents such as tacrolimus 
have been associated with successful fi stula resolution with-
out the need for operative intervention [ 4 ].

       Hemorrhoids 

  Key Concept :  Hemorrhoids are normally from constipation 
and should almost always be treated nonoperatively . 

 Hemorrhoids are extremely uncommon in children, with 
the prevalence increasing in older kids and teens [ 12 ]. 

  Fig. 27.1    Perineal Crohn’s disease in an 8-year-old male showing 
multiple fi stulas       
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Symptoms are similar to adults including bleeding, pro-
lapse, itching, pain, blood-streaked stools, and a bulge or 
dilated venous plexus at the anal orifi ce. Treatment in chil-
dren is usually conservative with diet modifi cation, increased 
liquid intake, and sitz baths. Laxatives can also be helpful, 
and glycerin suppositories work well for younger children. 
The vast majority of hemorrhoids resolve with medical 
treatment for constipation alone. Operative intervention is 
reserved for the rare failure and consists of the procedures as 
adults [ 12 ].  

    Anal Fissure 

  Key Concept :  Anal fi ssure presentation and treatment is simi-
lar to adults . 

 While anal fi ssures can occur at any age, they most com-
monly present around 2 years old [ 12 ]. Symptoms are simi-
lar to adults, with rectal pain, bleeding, streaked stools, as 
well as crying with defecation. The lesions in infants may be 
found anywhere, although they are more common in the pos-
terior midline. Females, similar to adults, more commonly 
have anterior midline fi ssures [ 12 ]. If the lesions are off the 
midline or are multiple, consider a workup for Crohn’s dis-
ease or a culture and/or biopsy to exclude malignancy, tuber-
culosis, venereal disease, or immunodefi ciency in the 
appropriate setting. Recognize, however, that most anal fi s-
sures are secondary to constipation and will heal spontane-
ously with a simple focus on maintaining adequate fl uid 
intake along with a proper bowel regimen, and that more 
intensive will only be required in a small subset of patients. 
Similar to adults, glyceryl trinitrate 2 % (GTN) has been 
associated with improvements in fi ssure healing and symp-
tom relief compared with lidocaine or placebo in both the 
short term (10 days) and at 8 weeks [ 12 ]. Healing rates have 
been up to 84 %, with symptomatic relief reported in 
91–94 % with GTN [ 12 – 15 ]. Botulinum toxin can also be 
used for resolution of anal fi ssure, though most data consists 
of case reports. Keshtgar showed in their study that 4 chil-
dren who underwent treatment for anal fi ssure with transcu-
taneous botulinum toxin had resolution of their lesion [ 16 ]. 
Finally, successful use of lateral subcutaneous sphincterot-
omy has also been described in children, with a complete 
resolution of all fi ssures in small series [ 12 ,  17 ]. 

 Our approach is as follows: Asymptomatic lesions are 
likely to resolve and should be managed expectantly with 
dietary and fl uid management. If intervention is necessary, 
an initial trial of topical therapy (lidocaine, GTN) should be 
used. Recurrences can be treated medically (GTN is not used 
or botulinum toxin), with surgery reserved for continued 
failures. You should remember that any surgical intervention 
involving a small child or infant should be done so with the 
 most extreme caution , as incontinence and anal stenosis are 
reported in up to 30 % [ 12 ].  

    Rectal Prolapse 

  Key Concept :  Rectal prolapse in children is most commonly 
secondary to constipation ,  and the majority will resolve with 
treatment directed towards proper bowel habits .  Surgery 
should be reserved only for refractory cases with severe 
symptoms . 

 Rectal prolapse is a common problem in children, with a 
peak incidence in the fi rst year of life and most occurrences 
taking place under 4 years old around the time of toilet train-
ing [ 18 – 20 ]. Prolapse in this cohort is a symptom of an 
underlying condition, usually constipation, but can also be 
caused by increased abdominal pressure (i.e., chronic cough), 
acute or chronic diarrhea, parasites, neoplastic disease of the 
rectum, malnutrition, cystic fi brosis, or pelvic fl oor weak-
ness [ 12 ]. While the exact etiology is unknown, the rectosig-
moid in children with prolapse tends to be ~1.5-fold longer 
than their normal counterparts [ 21 ]. 

 Most cases are mild and typically resolve spontaneously 
shortly after the rectum prolapses [ 18 ,  19 ]. You should use 
manual reduction prior to the onset of edema for an acute 
prolapse that does not reduce on its own. Firm steady pres-
sure may be necessary to decrease the swelling and allow 
reduction. Importantly, perform a digital examination to 
ensure the reduction is complete, and exclude any distal 
source of pathology. Another helpful tip in children is to 
approximate the buttocks with adhesive tape for several 
hours to reduce recurrence [ 18 ]. Roughly 90 % of rectal pro-
lapse cases in children under the age of 4 will resolve with 
these simple steps alone and rarely continues after 6 years 
old [ 18 ]. Parents should be instructed to use stool softeners 
and/or laxatives, while avoiding prolonged straining and 
ensuring the use of a proper toilet size for their child to pre-
vent recurrent episodes. We also tell parents to promptly 
reduce a prolapse if it were to reoccur and to bring the child 
in for reevaluation. 

 Children over 4 years of age are more likely to have neu-
rologic (i.e., spinal cord lesions) or muscular defects and 
require intervention. You should also consider screening for 
cystic fi brosis (CF), as up to 11 % of children with rectal pro-
lapse will have CF [ 22 ]. Indications for surgery include fail-
ure of conservative measures, continued prolapse after 1 year 
despite nonoperative therapy, greater than 2 episodes requir-
ing manual reduction, or chronic pain, bleeding, and perianal 
excoriation from the recurrent prolapse [ 18 ]. The simplest, 
most benign, and still effi cacious, intervention is sclerosing 
injections. Several different agents have been used with effi -
cacy rates ranging from 83 to 100 %, depending on the scle-
rosant (i.e., 30 % saline, 5 % phenol in almond oil, ethanol 
70 %) and number of treatments [ 23 – 28 ]. However, this 
should be used with caution, as reported complications 
include temporary fecal incontinence, temporary limping, 
bleeding, perirectal infl ammation, urinary retention, necrosis 
of the rectal mucosa, and abscess formation [ 23 ,  28 ]. 
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 Both perineal and abdominal approaches are available for 
refractory cases; however, similar to adults, no single opera-
tion has been shown to have signifi cantly better results [ 20 , 
 22 ]. Although the Thiersch procedure is not used much in 
adults anymore, it may be ideal for select children with pro-
lapse secondary to weak pelvic fl oor muscles or those associ-
ated with cystic fi brosis [ 18 ]. A less invasive procedure 
somewhat unique to children (and not used extensively any-
more) is linear cauterization, which has a reported success 
rate up to 94 % [ 29 ]. Some institutions also advocate a com-
bination of these techniques, with linear cauterization used in 
conjunction with sclerotherapy injection and a Thiersch pro-
cedure [ 20 ]. 

 Although you may not have much experience in any of 
these, other procedures you may hear include posterior sagit-
tal transsphincteric rectopexy, Ekehorn’s rectosacropexy 
(placing a U-shaped suture through the rectal ampulla and 
tying the suture outside at the sacrococcygeal junction), and a 
transcoccygeal rectopexy with puborectalis plication. Success 
and recurrence rates remain highly variable in limited series 
[ 30 – 32 ]. More commonly used procedures in adults, such as 
the Altemeier perineal proctosigmoidectomy, have also been 
associated with good results in the pediatric population. 

 Laparoscopic approaches such as suture rectopexy, poste-
rior mesh rectopexy, and resection of the sigmoid colon with 
or without rectopexy have also been associated with good 
outcomes in children [ 21 ]. Recurrence rates are ~5 %, with 
failures perhaps higher in children with cystic fi brosis [ 33 ]. 
In general, we do not use prosthetic mesh initially in the 
pediatric population. Adding a sigmoid resection with recto-
pexy in children has been also controversial, although it has 
been shown to be safe, eliminates the risk of volvulus, and 
has a low morbidity and low recurrence rate [ 21 ]. Finally, 
similar to adults, the addition of a resection is preferred in 
those with intractable constipation and prolonged transit 
studies.   

    Constipation 

  Key Concept :  Similar to adults ,  constipation therapy should 
be guided by a thorough history and physical examination , 
 with initial dietary ,  fl uid ,  and nonoperative management . 
 Select diagnoses with severe nonresponsive symptoms may 
be considered for operative intervention . 

 Constipation is a common problem in childhood, affect-
ing 7–30 % of children [ 34 ]. You should remember that 
constipation is a symptom rather than a diagnosis, mani-
festing with painful defecation, diffi culty with passage of 
stools, or decreased stool frequency [ 35 ]. It is a major prob-
lem, responsible for ~3 % of visits to outpatient clinics and 
up to 20 % of pediatric gastroenterological complaints [ 35 ]. 
When not treated adequately, constipation can lead to 

 psychological problems, low self-esteem, withdrawal, and 
social isolation [ 36 – 38 ]. 

    Evaluation 

  Key Concept :  History and physical examination guide most 
of the evaluation ,  with ancillary testing used mostly for 
directed fi ndings ,  diffi cult cases ,  or those who have nonre-
sponsive severe constipation . 

 Functional constipation is the underlying reason in more 
than 95 % of children [ 39 ], with the diagnosis confi rmed by 
having two or more of the symptoms listed in Table  27.1  
[ 38 ]. A thorough history and physical examination is typi-
cally suffi cient to rule out most pathological causes, and 
extensive additional testing prior to medical and dietary 
treatment is unnecessary (Table  27.2 ) [ 38 ]. Similar to adults, 
a comprehensive history should include the frequency and 
character of the stools, withholding behavior, timing of 
incontinence, straining, and pain with defecation. Children    
who present with constipation under 6 months of age, espe-
cially who have delayed passage of meconium greater than 
48 h after birth, or those who present with abdominal disten-
tion and refusal to feed are concerning symptoms for 

   Table 27.1    Rome III criteria for pediatric functional constipation   

 Two or fewer defecations per week 
 At least one episode of fecal incontinence per week 
 Stool retentive posturing 
 Painful or hard bowel movements 
 Large diameter stools that could obstruct the toilet 
 Presence of large fecal mass in the abdomen or rectum 

  With permission from Mugie et al. [ 38 ]. Copyright © 2011 Nature 
Publishing Group  

    Table 27.2    Features suggestive of organic causes of constipation [ 38 ]   

  Organic causes  
   History: delayed passage of meconium (>48 h after birth), early 

onset of symptoms (<6 months of age), bilious vomiting, bloody 
stools, ribbon like stools, delayed or abnormal development, no 
withholding, no response to conventional treatment, and 
extraintestinal symptoms (fever, fatigue, eczema, bladder disease, 
neurological disturbances, oral ulcerations) 

   Physical exam: failure to thrive, fever, absent cremasteric refl ex, 
abdominal distension, abnormal position of anus, perianal fi stula, 
absent anal wink, tuft of hair on spine, deep sacral dimple, 
decreased lower extremity strength/tone/refl ex, asymmetry of the 
lumbosacral region or fl attening of the gluteal muscles/lower limb, 
spina bifi da, and explosive diarrhea after rectal exam 

  Sexual abuse  
  History: smear feces 
   Physical exam: extreme fear during anal inspection or rectal 

examination, anal scars, fi ssures, and hematomas 

  With permission from Burgers and Di Lorenzo [ 39 ]  
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421

Hirschsprung’s disease, anal stenosis, or ectopic anus 
(Table  27.3 ) [ 35 ,  39 ]. Other concerning symptoms that 
should prompt you to consider a more extensive workup are 
accompanying urinary tract infections, weight loss, neuro-
muscular development, and psychological or behavioral 
problems (Table  27.2 ) [ 39 ].

     In addition to a complete abdominal and perineal exami-
nation, differences in the examination for pediatric patients 

should involve looking for other signs of congenital syn-
drome anomalies (i.e., VACTERL) and ensure there is fecal 
impaction or anal stenosis [ 13 ]. A fecal mass either found in 
the abdomen or rectum is present in 30–70 % of children with 
constipation [ 16 ]. Investigations for children may include a 
basic metabolic panel to exclude electrolyte imbalance and 
thyroid or celiac panels to work up patients with severe unre-
mitting constipation. You should note that most laboratory 
investigations rarely uncover an underlying disease [ 35 ,  38 ]. 
Plain abdominal x-rays are seldom helpful to assess fecal 
retention, and actually correlate poorly between symptoms 
and pathology, leaving more open to misinterpretation [ 39 , 
 40 ]. For children over 12 months of age, anorectal manome-
try can be extremely valuable when Hirschsprung’s disease is 
in the differential diagnosis. Failure of relaxation of the inter-
nal sphincter is an absolute indication for rectal biopsy and 
has a high positive predictive value for the absence of gan-
glion cells [ 35 ]. Furthermore, in any infant or other patient in 
whom Hirschsprung’s disease is suggested, a rectal biopsy is 
the gold standard for diagnosis. You should remember that 
short-segment Hirschsprung’s disease may manifest later in 
childhood (or even adult life) with constipation, and work up 
those select patients accordingly. While ultrasound has been 
suggested to look at fecal load in the colon, it really is not 
very useful. This is similar to the colon transit studies, where 
some authors feel it is helpful [ 37 ]. One could argue that in 
children with normal transit time, surgery is not typically 
indicated [ 41 ]. Others suggest it aids in determining the point 
at which normal peristalsis is lost [ 39 ,  42 ]. However, we 
rarely fi nd it useful in the primary workup for constipation. 
Finally, though the indication for endoscopy for primary con-
stipation symptoms is rare, high- risk or concerning symp-
toms should direct the need accordingly.  

    Treatment 

  Key Concept :  Use medical management and dietary changes 
as fi rst - line therapy — they will work most of the time . 

 Years of experience and expert opinion guide most of 
constipation management. We fi nd that the most useful fi rst 
step is often helping the patient and family to understand the 
problem and enlist their cooperation and compliance in what 
is often a trial and error period [ 36 ,  38 ]. Interestingly, there is 
an association between not only low-fi ber intake and consti-
pation but also a positive family history, obesity, and low 
levels of parental education with an increased prevalence of 
childhood constipation [ 38 ,  43 ]. The American Academy of 
Pediatricians suggests a balanced diet that includes whole 
grains, fruits, and vegetables as the fi rst-line treatment of 
constipation; however, when comparing fi ber supplementa-
tion to placebo, there was no signifi cant difference in defeca-
tion frequency or resolution of symptoms [ 36 ]. We feel there 

   Table 27.3    Causes of constipation in children   

 Idiopathic constipation (most common) 
  Dietary  
  Inadequate fl uid/fi ber intake 
  High milk intake 
  Dietary protein allergy 
  Cow’s milk allergy 
  Anal / rectal disorders  
  Anal stenosis, anterior ectopic anus 
  Anal fi ssure (acute, chronic) 
  Perianal group A streptococcal infection 
  Eosinophilic proctitis 
  Megarectum 
  Neurogenic abnormalities  
  Sacral dysgenesis (anorectal anomaly) 
  Myelomeningocele (spina bifi da) 
  Spinal cord abnormalities/trauma 
  Static encephalopathy 
  Tethered cord 
  Hirschsprung’s disease 
  Intestinal neuronal dysplasia 
  Cerebral palsy 
  Endocrine and metabolic disorders  
  Hypothyroidism 
  Hypercalcaemia 
  Renal tubular acidosis 
  Diabetes mellitus 
  Hypokalemia 
  Vitamin D intoxication 
  Medications  
  Opioids 
  Anticholinergic agents 
  Antidepressants 
  Phenytoin 
  Phenothiazine 
  Abnormal defecation dynamics  
  Fear and withholding habit 
  Pelvic fl oor muscle dyssynergia 
  Other  
  Anorexia nervosa 
  Sexual abuse 
  Scleroderma 
  Cystic fi brosis 
  Celiac disease 

  With permission from Keshtgar et al. [ 35 ] © 2004 by W.B. Saunders  
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is very little downside, so we agree with this initial approach, 
along with ensuring adequate fl uid intake and physical activ-
ity [ 44 ]. Children with a developmental age of at least 4 
years should also be instructed to have dedicated toilet time 
for 5–10 min after each meal (three times per day) to encour-
age regular toileting [ 45 ]. 

 If you encounter children who have severe constipation 
marred by fecal impaction and/or overfl ow incontinence, 
disimpaction can be accomplished using either oral or rectal 
therapies [ 44 – 48 ]: high-dose PEG 3350 (1.5/g/kg/day, max 
dose of 100 g/day) orally for outpatient use and milk of 
molasses enemas (mixed 1: 10 mL/kg with maximum of 
500 mL) followed with maintenance PEG 3350 have been 
compared with relatively similar results beyond the fi rst day 
[ 47 ]. In general, enemas relieve symptoms faster than the 
oral treatment, but either approach is feasible. Other authors 
have shown that PEG with electrolytes is more effective than 
suppositories, rectal enemas, or even manual evacuation 
[ 49 ]. If you would like to avoid rectal therapy or if oral dis-
impaction fails, you may need to take the child to the operat-
ing room for disimpaction under general sedation. 

 Maintenance treatment must be initiated immediately and 
may be necessary for several months. You should discon-
tinue this treatment only after there are regular bowel move-
ments for several weeks without effort and the child is toilet 
trained [ 34 ,  44 ]. Tailored therapy is best and you can choose 
from a variety of laxatives. Unlike adults, laxatives cannot 
be assumed to work in a similar manner in children due to 
the fact that the etiology for childhood constipation is typi-
cally different than that of their adult counterparts [ 36 ,  38 ]. 
PEG with electrolytes is our preferred agent and has been 
shown to be more effective in achieving treatment success 
compared to other laxatives (lactulose and milk of magnesia) 
[ 50 – 52 ]. There is also evidence suggesting that mineral oil is 
effi cacious, though chronic use should be avoided, as it has 
been associated with vitamin defi ciencies [ 52 ]. Other agents 
such as probiotics may be helpful in the treatment of func-
tional constipation, but there is very little data available, and 
we withhold recommendation. Behavioral therapy alone or 
biofeedback should not be the sole treatment of constipation 
in children; however, there is some evidence that behavioral 
intervention plus laxative therapy improves continence in 
this age group [ 38 ,  44 ].  

    Surgery: Sphincter Procedures, Antegrade 
Continence Enema, and Stoma 

  Key Concept :  Several surgeries somewhat unique to children 
are available for symptomatic severe constipation that is 
nonresponsive to medical management . 

 Surgical options for constipation depend in large part on 
the underlying etiology. Procedures include anal dilation, 

intra-sphincteric injection of botulinum toxin, antegrade 
continence enema (ACE), excision of colon and/or megar-
ectum and diversion, and reconstructive proctocolectomy 
[ 35 ,  53 ]. While (as previously stated) transit studies and 
total colonic manometry don’t play a major role in the initial 
evaluation of constipation, we do use them prior to perform-
ing a defi nitive surgery. We fi nd its major use is to ensure the 
distal- most segment of the colon or remaining rectum will 
have a functional motility pattern that will effectively allow 
for the passage of stool [ 42 ]. We also recommend a period 
of inpatient or close home observation to document objec-
tive evidence in order to help identify misreporting and 
exaggerating symptoms and thus avoiding unnecessary 
operations [ 53 ]. 

 Anal dilation and myomectomy of the internal anal sphinc-
ter have been performed with the thought that children with 
constipation have hypertrophy of their internal anal sphincter, 
and anal dilation would decrease sphincter tone and allow for 
painless defecation [ 35 ]. Unfortunately two double-blinded 
randomized controlled trials have shown that anal dilation 
does not benefi t children with chronic constipation [ 35 ], and 
we do not generally advocate its use. Myomectomy of the 
internal anal sphincter has been associated with weakening of 
the sphincter in subsequent years, and again, we are not strong 
proponents. Botulinum toxin sphincter injection has reported 
rates of symptom resolution in up to 94 %, without the long-
term problems [ 16 ]. While this is generally well tolerated, 
~20 % may require repeat injection [ 16 ]. 

 Antegrade enemas are a therapeutic option for children 
who have intractable constipation or fecal incontinence and 
have failed either (a) a maximal medical management or (b) 
a sphincter procedure [ 35 ,  38 ,  53 ,  54 ]. Originally described 
by Malone in 1990 [ 54 ], subsequent modifi cations include 
an appendicostomy placed in an open or laparoscopic fash-
ion, the cecum or rectum reconstructed to create a continent 
conduit, or a percutaneous cecostomy tube or button placed 
laparoscopically or open (Fig.  27.2 ) [ 35 ,  54 ]. The concept 
remains the same: to deliver antegrade enemas to clean out 
the entire colon to reduce soiling, with reported success rates 
of 52–92 % [ 53 ]. Each procedure has their own complica-
tions including stenosis, prolapse, skin infections, granula-
tion tissue formation, leakage, and prostheses dislodgment 
[ 16 ,  19 ]. Results do not seem to differ in the complications or 
outcomes between a right and left ACE [ 55 ]. Ultimately, 
most children with idiopathic constipation can progress to a 
point they use no oral medications, and the stoma can be no 
longer used or taken down.

   Patients with Hirschsprung’s disease should be man-
aged by the appropriate surgical therapy, which is most 
often a pull-through procedure that can be performed open 
or laparoscopically (Figs.  27.3 ,  27.4 , and  27.5 ) and is one 
or several stages. One rare, but obviously signifi cant, 
 complication you may see is in children with chronic 
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 constipation; a small percentage may develop dilation of 
the rectum and sigmoid (megarectum). Resection of the 
dilated segments may be performed in the most extreme 
cases that have failed all other options, including ACE 
[ 53 ,  57 ]. Unfortunately, this rarely results in a complete or 
immediate cure, as children can still have fecal inconti-
nence or constipation and may still need further resection 
[ 38 ]. Yet, almost all will be able to reduce their laxative 
need, and roughly half will be able to eliminate their laxa-
tive requirement altogether [ 56 ]. Finally, when combined 
with the physiological manometric data, the need for per-

manent stomas secondary to failure for these procedures 
can be reduced [ 20 ].

     For those patients with severe problems that are nonre-
sponsive and signifi cantly affect their quality of life, a stoma 
can be performed. In this case, we prefer to use a temporary 
diverting loop ileostomy in hopes the child will wish to con-
sider alternative treatments [ 16 ]. Finally, there are case 
reports of a restorative proctocolectomy performed in this 

  Fig. 27.2    Plain fi lm of an antegrade cecostomy tube in place       

  Fig. 27.3    Abdominal view at the beginning of laparoscopic-assisted 
pull-through procedure. The transition from dilated/normal sigmoid 
colon ( right  on the image) to contracted/aganglionic colon ( left  on the 
image). We will typically perform a few submucosal biopsies to con-
fi rm the presence of ganglion cells (Courtesy of David Gourlay, MD)       

  Fig. 27.4    Mobilized aganglionic sigmoid-rectum pulled through the 
anus. We have determined the level where ganglion cells are present 
(pictured here close to the anus). After transecting the aganglionic seg-
ment, a hand-sewn coloanal anastomosis is performed above the den-
tate line (Courtesy of David, Gourlay, MD)       

  Fig. 27.5    Abdominal view of the completed pull-through (Courtesy of 
David Gourlay, MD)       
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fi nal group with generally good results; however, we have 
little experience with this and feel it should not be under-
taken lightly [ 57 ]. 

 It is important to manage expectations accordingly. You 
should let all parties known that 1 year after the commence-
ment for the treatment of constipation, the problem can per-
sist in 50 % of children with another 50 % of those children 
still suffering from constipation 5 years later [ 34 ,  58 ].   

    Incontinence 

  Key Concept :  Fecal incontinence in children encompasses both 
encopresis  ( the expulsion of a normal bowel movement in inap-
propriate places in someone 4 years or older developmentally ) 
 and soiling  ( involuntary leakage of small amounts of stool ), 
 with the difference arising from the quantity of feces lost . 

 Kids with fecal incontinence have signifi cant social con-
sequences (like adults) such as restriction of social activities, 
as well as an increase in behavioral problems, and lower edu-
cational levels than expected when compared to their conti-
nent counterparts [ 59 – 62 ]. There are fi ve main groups of 
children with fecal incontinence: constipation with fecal 
retention and overfl ow incontinence, functional non- 
retentive fecal soiling, anorectal malformations, spinal prob-
lems, and sphincter damage or dysfunction [ 59 ,  60 ]. The 
pathophysiology and treatment strategies differ for each sub-
group. While we understand that you may not be the one 
primarily managing these patients, we will attempt to give 
you a brief overview and some general evaluation and man-
agement tips. 

    Functional Retentive Overfl ow Incontinence 

  Key Concept :  Functional fecal retention with overfl ow incon-
tinence is the most common cause of fecal soiling .  Treatment 
should be aimed at treatment of constipation . 

 Constipation can lead to a vicious cycle that begins with 
painful defecation and ends in voluntary withholding and 
accumulation of stool in the rectum [ 16 ]. With chronicity, the 
rectum may become dilated, and sensation is gradually lost; 
therefore, when the softer stool arrives from the more proxi-
mal colon, it cannot be accommodated and leaks around the 
bolus of hard stool [ 46 ]. Because of the lack of sensation, this 
passage of soft stool is not sensed until the incontinence has 
occurred. This functional problem is typically self- limiting 
but requires aggressive treatment of constipation [ 59 ,  60 ].  

    Functional Non-retentive Fecal Soiling 

  Key Concept :  This is a subgroup of patients who lack a his-
tory or physical exam fi ndings consistent with constipation 

or functional fecal retention ,  but who have evacuation of 
large bowel movements in their underwear at least once a 
week .  Treatment should be aimed at toilet training and posi-
tive feedback . 

 Confounding things, these children often have daily 
bowel movements in the toilet with near complete evacua-
tion of stool and normal colonic transition studies [ 59 ]. 
Historically this was considered a manifestation of emo-
tional disturbances in school-aged children; however, studies 
have not shown any serious psychological disorders, and 
treatment with psychotherapy alone has not been effective 
[ 63 ]. Treatment for these children should involve parental 
education and encourage defecation 5 min after each meal, a 
rewards system, and usage of a diary with avoidance of accu-
satory toilet training and guilt [ 59 ]. Laxatives have been 
shown to worsen outcomes, and functional non-retentive 
fecal soiling should be treated differently from retentive soil-
ing [ 64 ]. Involvement of a mental health professional may be 
benefi cial [ 59 ]. Resolution of the symptoms occurs in only 
30 % of the children after 2 years and in 70 % of patients 
after 4 years with the problem persisting into young adult-
hood in up to 22 % of the population [ 65 ].  

    Anorectal Malformations 

  Key Concept :  These patients present with a wide range in 
abnormalities ,  depending on the level of malformation and 
associated defects ,  with the management and outcomes often 
contingent on the malformation .  However ,  a trial at medical 
therapy is still warranted in this group . 

 These malformations can be subdivided into three catego-
ries: [ 1 ] low anomalies, when the rectum has descended 
below the level of the puborectalis—typically without a fi s-
tula to the genitourinary tract and either with or without a 
cutaneous perineal fi stula; [ 2 ] intermediate anomalies 
located at or just below the puborectalis muscle—often hav-
ing a fi stulous connection to the distal genitourinary tract; 
and [ 3 ] high anomalies with the rectum ending above the 
puborectalis (which may or may not be developed)—with a 
fi stula to the urinary tract or vagina with no perineal opening 
(Fig.  27.6 ) [ 59 ]. Dependent upon the degree of pelvic fl oor 
development, there is great variation in the functional out-
comes after repair of these malformations [ 60 ]. Generally, 
lower malformations have good functional outcomes, 
although they still suffer from occasional incontinence, con-
stipation, an inability to control fl atus, or sexual dysfunction 
[ 59 ] .  Patients with lower defects mostly have voluntary 
bowel movements; however, up to 30 % can still experience 
soiling. Contrast this with patients with high anomalies, 
where 30 % may experience voluntary bowel movements 
and up to 90 % experience soiling [ 59 ,  66 ]. Major advances 
in pediatric surgery in recent decades have allowed for 
improved anatomic reconstruction primarily due to the 
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 posterior sagittal anorectoplasty (PSARP) for higher anorec-
tal anomalies (Figs.  27.7  and  27.8 ) [ 59 ,  67 ]. These patients 
have improved outcomes, with up to half of patients experi-
encing full continence and only ~20 % having frequent soil-
ing [ 59 ,  67 ], although they may still suffer from severe 
problems with constipation [ 66 ].

     Remember that three elements are necessary for conti-
nence: functional sphincters, normal rectosigmoid motility, 
and intact sensation [ 59 ,  66 ]. Children with anorectal mal-
formations who have subsequent defecation disorders 
should undergo both colonic and anorectal manometric test-
ing to tailor their treatment [ 68 ]. It’s not surprising that 
patients who have a functional internal anal sphincter have 
higher anal resting tone and better outcomes in continence 

[ 69 ]. However, presence of severe sacral defects is one of 
the most important negative prognostic factors for conti-
nence [ 59 ]. These patients (i.e., incontinence from anorectal 
malformations with minor defects) are ideal for biofeed-
back, as they are more likely to respond. On the downside, 
this is time consuming, requires full cooperation from 
patients, and may not be helpful in patients with hypoplastic 
sphincters [ 70 ]. Therefore, medical treatment should fi rst be 
used to modify the consistency of stool, with antidiarrheals 
for loose stools and enemas for those patients that have con-
stipation and overfl ow incontinence [ 59 ,  60 ]. The enemas 
may be given retrograde or in an antegrade fashion via an 
ACE, which tends to be more effective than retrograde ene-
mas [ 59 ,  60 ]. Many patients undergo a second surgery for 
their incontinence; however, long-term outcomes are no bet-
ter and may be worse than those who only had one recon-
struction [ 71 ]. 

 In patients where the anal canal is not surrounded by the 
sphincter complex, a PSARP has been advocated. The long- 
term outcomes are variable in this cohort, with a small group 
of patients having complete resolution of their symptoms 
and most patients still relying on other measures for conti-
nence [ 72 ]. These patients may also get fecal soiling due to 
intractable constipation and overfl ow incontinence. They 
may also have a resulting megarectum either from distal 
obstruction or inadequate treatment of constipation. Although 
invasive, resection of this dilated portion of bowel can lead to 
improvement of symptoms of constipation and overfl ow 
incontinence. This should be considered only in children 
who have a functional internal anal sphincter, good anal 
sphincter tone, and no signs of neuropathy [ 73 ].  

    Spinal Pathology 

  Key Concept :  The degree of bowel functional disorders from 
spinal pathology depends on the level of the defect .  Although 
medical therapy is again a good fi rst - line therapy ,  many will 
require a surgical procedure . 

 The most common causes of neuropathic bowel in chil-
dren are spina bifi da and myelomeningocele. The most com-
mon type of spina bifi da affects the lumbosacral region 
causing bowel and bladder dysfunction [ 59 ]. Typical anal 
changes for these patients are poor voluntary sphincter func-
tion, poor colonic motility (specifi cally the left colon), and 
poor anorectal sensation [ 60 ]. However, the involuntary 
internal sphincter function is usually spared [ 60 ]. More than 
50 % of patients with myelodysplasia suffer from fecal 
incontinence [ 60 ]. High lesions affect voluntary sphincter 
function, sensation, and colonic motility, and these patients 
are prone to fecal retention [ 60 ]. In patients with lower 
lesions, the functional problem is that patients cannot control 
their bowel emptying and stools evacuate spontaneously 
without warning; however, patients can rectally stimulate 

  Fig. 27.6    Imperforate anus in an infant with no external opening       

  Fig. 27.7    PSARP procedure demonstrating the recto-urethral fi stula 
and catheter in the urethral opening       

  Fig. 27.8    Completed imperforate anus anastomosis with restoration of 
intestinal continuity to the perineum       
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themselves or strain and have some degree of defecation 
control [ 60 ]. Dietary changes and toilet routines should be 
established; however, enemas are frequently necessary in 
these patients, and many of these patients can benefi t from an 
ACE procedure [ 60 ].  

    Sphincter Damage 

  Key Concept :  The age of the patient ,  degree of the defect ,  and 
presence of any associated nerve damage will determine the 
need for surgery and eventual outcome . 

 Partial sphincter injuries are often expected to scar and 
heal spontaneously, while other more serious defects will 
require reconstruction of the sphincters. For example, 
patients who have undergone a pull-through for 
Hirschsprung’s disease have incontinence rates reported as 
high as 50 % [ 74 ]. This is primarily due to the partial sphinc-
terotomy incorporated into some of the pull-through proce-
dures, as well as the large degree of sphincter stretching in 
others. It is important to note that these are not necessarily 
the fi nal outcomes, especially in the infant population. The 
incidence of incontinence decreases with age, and many 
have complete resolution by the time adulthood is reached 
[ 75 ]. Therefore, patients with continence problems after a 
pull-through operation can usually be treated conservatively 
at fi rst. However, if severe problems persist in the bowel, we 
prefer retrograde or antegrade enemas [ 59 ]. 

 Fecal incontinence associated with mild or moderate peri-
neal trauma should raise concern for sexual abuse and should 
prompt a thorough workup including psychotherapists to 
prevent further physiological or psychological injury (if 
present) [ 59 ]. Finally, penetrating trauma or impalement 
injury can cause severe sphincter damage and should undergo 
immediate primary repair and protecting colostomy when 
necessary (Fig.  27.9a, b ) [ 59 ,  76 ].

        Infl ammatory Bowel Disease (IBD) 

  Key Concept :  Treatment of IBD in children follows many of 
the same principles as adults . 

 Similar to adults, treatment of IBD in kids is focused on 
modulating the immune response, suppressing infl amma-
tion, preserving bowel mucosa and intestinal length. This 
may be particularly true in children with Crohn’s disease 
(CD), due to repeated patterns of fl ares and remission, thus 
yielding a high risk for complications and an overall malab-
sorptive state over a longer period of time. In children, this 
malabsorptive state can rapidly result in malnutrition and 
poor overall growth [ 77 ,  78 ]. Indeed, growth itself (i.e., bone 
age) can be used as a marker of disease [ 77 ]. 

 IBD can affect children in any age group, although the aver-
age age at diagnosis is 12.5 years. Twenty percent of children 

with IBD are diagnosed before age 10, and <5 % are diag-
nosed prior to the age of 5 [ 79 ]. Unfortunately, a defi nitive 
diagnosis of IBD in the pediatric population can be more chal-
lenging than in adults. Furthermore, up to 15 % will have the 
fi nal diagnosis of CD or ulcerative colitis (UC) changed during 
the course of the disease [ 80 ]. This is a factor that needs to be 
heavily considered prior to performing any rectal reconstruc-
tions after total colectomy and proctectomy in children. 

 In children, both CD and UC present with varying degrees 
of abdominal pain, diarrhea, rectal bleeding, weight loss, 

a

b

  Fig. 27.9    ( a ,  b ) Traumatic sphincter injury       
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anemia, as well as derangements in growth, nutritional sta-
tus, and psychosocial development [ 81 ,  82 ]. The lives of 
children with IBD are also impacted in less obvious ways, 
such as the ability to participate in recess or organized sports. 
Children with UC and CD have an impaired aerobic and 
anaerobic exercise capacity [ 83 ]. Furthermore, in light of 
obesity rates nearing 33 % in American children, 20 % of 
patients with CD are classifi ed as obese or overweight, 
whereas the rates in children with UC approached that of the 
general population [ 84 ,  85 ]. 

    Anorectal Crohn’s Disease 

  Key Concept :  Patients who are diagnosed with CD before the 
age of 6 tend to progress along a more benign course .  In 
contrast ,  children presenting between the ages of 6 and 17 
have more aggressive disease and an increased propensity 
for developing abscesses and perianal fi stulas . 

 Pediatric perianal CD can have a varying course [ 86 ]; and 
anywhere from 10 to 47 % of newly diagnosed Crohn’s 
patients will present with perianal disease at the time of ini-
tial diagnosis [ 87 ,  88 ]. Ultimately, upwards of 60 % of chil-
dren may have perianal disease including skin tags, fi ssures, 
fi stulas, and abscesses (Fig.  27.1 ) [ 88 ,  89 ]. While the major-
ity of children will eventually have some manifestation of 
perianal CD, most will resolve with medical therapy alone 
[ 87 ]. In contrast to adults, in a study of 325 children, only 
12 % required an operation for the anorectal component of 
their disease [ 88 ]. Medical treatment of perianal CD varies 
widely, with agents such as metronidazole, alone or in addi-
tion to 6-mercaptopurine (6-MP), demonstrating benefi t [ 88 , 
 90 ]. The combination of azathioprine and 6-MP for at least 6 
months has demonstrated a 40 % fi stula closure rate, 67 % 
improvement in perianal drainage, and overall improved dis-
ease activity indices [ 91 ]. Infl iximab has also had some suc-
cess in decreasing the signs and symptoms of perianal 
disease in those children with moderate to severe CD [ 92 ]. 
When using infl iximab, you should ensure that there are no 
undrained abscesses, as an ongoing infection is a contraindi-
cation to its use. Topical tacrolimus has also been shown to 
be effective in treating IBD-related fi stula-in-ano, with the 
same caveat that there is not an underlying deep space infec-
tion [ 4 ]. Consequently, pelvic MRI has been shown to be a 
useful imaging adjunct in defi ning or ruling out underlying 
pelvic abscesses in children, as well as the extent and loca-
tion of fi stulas [ 93 ]. Endoscopic ultrasound is also useful in 
defi ning fi stulizing perianal CD and can provide important 
anatomical information prior to any attempted surgical ther-
apy [ 94 ]. If simple fi stulas do not resolve with medical ther-
apy alone, a fi stulotomy or seton may be used depending on 
the extent of muscle involved. Extensive, complex fi stulas 
likely will need both medical optimization and seton place-
ment [ 90 ]. 

 Fortunately, most perianal disease in children follows a 
generally benign course and will not become extensive [ 88 , 
 89 ,  95 ,  96 ]. However, a minority will progress to develop 
very complicated fi stulas, while others go on to become 
highly destructive perianal disease (HDPD). In a retrospec-
tive review of 350 pediatric patients, 8 had complicated fi stu-
las such as recto   -urethro-perineal, rectovaginal, rectolabial, 
and perineal fi stulas. In that same study, six developed HDPD 
with deep perineal ulcerations, undermining of the perineum, 
and perirectal tissue with a signifi cant exudate. Worth noting, 
two children progressed so far as fecal  incontinence [ 89 ]. As 
you can see, perianal CD can be quite diffi cult to treat and 
may not respond well to any treatment. Their course is hall-
marked by repeated abscesses requiring multiple incisions 
and drainages, setons, and extensive trials with medical ther-
apy, and even fecal diversion may be necessary [ 96 ,  97 ].  

    Crohn’s Colitis 

  Key Concept :  Don ’ t be fooled by Crohn ’ s colitis in children . 
 Ensure the proper diagnosis between CD and UC in young 
patients presenting with colitis prior to embarking on exten-
sive ,  irreversible ,  surgical therapy . 

 Pediatric patients presenting with IBD prior to age 5 are 
more likely to present with isolated colonic Crohn’s disease 
or Crohn’s colitis, adding to the confusion over a proper 
diagnosis [ 86 ]. Crohn’s colitis can be more diffi cult to distin-
guish from UC in children than in adults, yet the importance 
of the diagnosis distinction is no less important. Growth fail-
ure is more common in children with Crohn’s colitis than 
their counterparts with UC, as is the presence of perianal dis-
ease [ 98 ]. In one study of 70 children, 13 % had their diag-
nosis changed from UC to CD or IC  after  colectomy [ 99 ]. 
Performing an ileal pouch anal anastomosis (IPAA) in the 
setting of CD will certainly lead to more complications [ 100 , 
 101 ]. Similar to adults, these can include chronic pouchitis, 
pouch fi stulas, and even pouch failure [ 101 ]. Perianal dis-
ease is also associated with worse outcomes after IPAA 
[ 101 ]. For these reasons, the diagnosis of Crohn’s colitis is a 
contraindication to IPAA, and if a colectomy is warranted for 
separate clinic reasons, an ileorectal anastomosis would be 
the suggested non-diverting alternative [ 102 ]. Finally, while 
a child with Crohn’s colitis may experience temporary ben-
efi t or remission from a colectomy, the disease is very likely 
to recur within the small intestine [ 98 ].  

    Ileocolic Crohn’s Disease 

  Key Concept :  Resection or stricturoplasty for isolated ileo-
colic disease appears to have equivalent outcomes . 

 Although CD can affect any part of the gastrointestinal 
tract in children, the most common location remains the 
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 terminal ileum and right colon [ 99 ,  103 ]. With isolated active 
disease there is some controversy as to the proper treatment. 
In 11 pediatric patients who underwent resection of their iso-
lated disease at the terminal ileum and right colon, zero had 
evidence of recurrence at a mean of 2.6-year follow-up 
(maximum 7 years) [ 104 ]. Others have reported no differ-
ence in relapse or recurrence following resection of the dis-
ease versus stricturoplasty [ 105 ]. In a separate study of 130 
children, it was found that those who had surgery within 3 
years of their initial diagnosis derived a protective benefi t 
from the need for later immunosuppression. They also tended 
to catch up in height and weight better [ 106 ]. While it is dif-
fi cult what to make of these fi ndings, for those children that 
ultimately do need surgery for CD, the open, laparoscopic, 
and laparoscopic-assisted approaches have all been proven 
to be safe [ 107 – 109 ].  

    Chronic Ulcerative Colitis 

  Key Concept :  UC in children presents with an aggressive 
nature more often than in adults ,  with over one - third eventu-
ally requiring a colectomy . 

 While CD in children tends to present quite similarly to 
adults, pediatric UC generally has a much “more severe phe-
notype” than UC in adults [ 110 ]. Children present with more 
extensive and widespread disease and have higher rates of 
acute exacerbation [ 110 – 112 ]. Remarkably, upwards of 
80 % will present with a pancolitis [ 103 ]. In a population 
comparison study, the pediatric adolescent patients with UC 
incurred the highest total hospital costs compared to other 
age groups, largely secondary to their number of inpatient 
hospitalizations [ 113 ]. 

 Further highlighting this issue, 45 % of children with UC 
will become steroid dependent, and more than 30 % of chil-
dren will fail steroid management [ 110 ,  111 ]. An average of 
30–40 % of pediatric UC patients will ultimately need a col-
ectomy; however, ranges from 10 to 60 % have been reported 
[ 111 ,  114 ,  115 ]. The most common reason children with 
chronic UC undergo surgery is for refractory bleeding [ 99 ]. 
In the elective setting, a total proctocolectomy with ileal 
pouch anal anastomosis can be performed. One must be cau-
tious of children on infl iximab, as the complication rate is 
nearly twice that as compared to children not on infl iximab. 
It is recommended to wait at least 8 weeks after the last dose 
of infl iximab or perform a colectomy with end ileostomy as 
the fi rst operation [ 116 ]. A 3-stage operation would also be 
the recommended course in the setting of an acute exacerba-
tion that required an urgent operation and even more so in 
the setting of high-dose steroid therapy [ 117 ]. 

 Short of performing an emergent operation, a few points 
regarding their evaluation and course are worth men tioning. 
First, while not all laboratory tests are useful in  pediatric 

UC, in two-thirds of children with UC, either CRP or ESR 
will be refl ective of their disease. More importantly, if one 
of the tests does refl ect disease severity, then it is likely to 
continue to predict disease severity throughout the entire 
clinical course [ 118 ]. Next, to aid in assessing the severity 
of chronic UC, the Pediatric Ulcerative Colitis Activity 
Index (PUCAI) was created. It correlates with the oft-used 
Mayo score in adults. The score ranges from 0 to 85 and 
includes points for abdominal pain, rectal bleeding, consis-
tency of stools,  number of stools per day, nocturnal stools, 
and activity level [ 119 ]. In general, a PUCAI score less 
than 10 indicates remission, 10–34 mild disease, 35–64 
moderate, and greater than 65 points severe disease [ 111 ]. 
If the score remains greater than 45 on day 3 of treatment 
of an acute exacerbation, then steroids will likely fail, and 
alternate medical therapy should be initiated [ 120 ]. If the 
score is greater than 70 on day 5 of treatment, then both 
alternate medical and surgical therapies should be consid-
ered [ 120 ]. A clinically signifi cant response to treatment is 
usually indicated by a drop in the PUCAI score of at least 
20 points [ 111 ].  

    Ulcerative Colitis Emergencies 

  Key Concept :  Children with UC present for emergent surgery 
just like adults with free perforation ,  fulminant colitis ,  toxic 
megacolon ,  and massive hemorrhage .  In the emergent set-
ting ,  the procedure of choice is a subtotal colectomy with end 
ileostomy . 

 Emergent subtotal colectomy and end ileostomy for UC 
in children allow for all the advantages seen in adults [ 121 ]. 
Removal of the majority of disease, shorter operative time 
without pouch creation, and allowance for subsequent medi-
cal optimization prior to a defi nitive or restorative operation 
have all been demonstrated in children as well [ 122 ]. 
Fortunately, it is rare for pediatric patients to require a colec-
tomy in the urgent or emergent setting. Reported rates have 
varied between 1.5 and 13 % [ 123 – 125 ].   

    Polyposis Syndromes 

  Key Concept :  Polyps in children occur in the setting of famil-
ial and genetic syndromes and should be worked up 
accordingly . 

 Intestinal polyps are less prevalent in children than 
adults. The most common presenting complaints are abdom-
inal pain and gastrointestinal bleeding [ 126 ]. Of the inher-
ited polyposis syndromes, familial adenomatous polyposis 
(FAP) is most common and affects about 1 child in every 
10,000 [ 127 ]. In children with FAP, polyps will usually 
begin to appear at the age of 16 and will progress to  hundreds 
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to thousands of polyps. The average age of transformation 
to colorectal cancer is 39 years [ 127 ]. Children with FAP 
should begin colonoscopic screening by age 10. Once ade-
nomas are discovered, a total proctocolectomy with ileal 
pouch anal anastomosis should be performed. In small chil-
dren, it is important to note that a stapled anastomosis is 
almost always technically impossible due to the size of the 
pelvis and of the ileal and anal lumens. In this setting, we 
prefer a mucosectomy and hand-sewn anastomosis. 
Alternatively, a primary ileorectal anastomosis is an accept-
able alternative, provided endoscopic control and surveil-
lance of the residual rectum continues routinely [ 128 ]. At 
the time the fi rst adenoma is found, upper endoscopy screen-
ing should begin as well [ 127 ]. Some would argue that 
upper gastrointestinal tract screening should actually start at 
the same time as the fi rst colonoscopy, though there are 
some differing views on this matter [ 129 ]. We prefer to 
identify the exact genetic mutation, as children with a muta-
tion in the adenomatous polyposis coli (APC) gene at codon 
1309 should be referred for colectomy earlier, as these chil-
dren present with a more aggressive disease [ 130 ]. 
Additionally, in families with known FAP, the risk of hepa-
toblastoma is up to 800 times that of the general population. 
In these families hepatoblastoma screening should begin at 
birth with an abdominal ultrasound and alpha-fetoprotein 
(AFP) levels [ 127 ]. 

 The incidence of juvenile polyposis syndrome (JPS) is 
less than that of FAP, reportedly occurring in ~1:100,000 
children. Like FAP, JPS is autosomal dominant. Typically 
patients will develop in the range of 50–100 colonic polyps. 
Screening with upper and lower endoscopy should begin by 
age 15 [ 127 ]. Repeat surveillance has been recommended 
every 1–2 years for symptomatic patients and every 3 years 
for those at risk for JPS [ 127 ,  131 ,  132 ]. We feel juvenile 
polyps should be biopsied as the colorectal cancer risk in JPS 
is approximately 50 % [ 127 ,  133 ]. Once adenomatous 
changes are seen on the fi nal pathology of a juvenile polyp in 
a child with JPS, a referral for a proctocolectomy should be 
made [ 126 ,  133 ]. 

 Finally, Peutz-Jeghers syndrome (PJS) presents with 
hamartomatous polyps and mucocutaneous pigmented skin 
lesions of the mouth and lips (Fig.  27.10 ) [ 127 ]. It occurs 
in 1 out 200,000 children. Abdominal pain is a common 
complaint, often secondary to intussusception with the pol-
yps as the lead point [ 127 ]. Colonoscopic surveillance 
should begin when symptoms develop or in the early teen 
years. Upper endoscopy should start by age 10 [ 127 ]. 
Capsule endoscopy is also gaining ground for small bowel 
surveillance. Large polyps and those that will potentially 
lead to symptoms can then be resected prior to causing 
problems (Figs.  27.11  and  27.12 ) [ 134 ]. The risk of malig-
nancy with PJS is generally outside of the gastrointestinal 
tract [ 131 ].

         Summary Pearls 

 Again, while we recognize you may not treat, or even evalu-
ate, many children with colorectal disease, our goal was and 
is to provide you with some baseline information and tips 
and tricks to think about when encountering these patients. 
As such, here are a fi nal few thoughts that may serve you 
well when dealing with children. 

    Examination 

     1.    If you care for infants, you should know the size of your 
fi ngers—both in terms of length and especially in terms of 
Hegar dilator size (i.e., mm in diameter). The average 

  Fig. 27.10    Mucocutaneous pigmentation in a patient with Peutz- 
Jeghers syndrome (Courtesy of Phillip Y. Pearson, MD)       

  Fig. 27.11    Transillumination of the bowel during intraoperative small 
bowel endoscopy in a patient with Peutz-Jeghers syndrome (Courtesy 
of Phillip Y. Pearson, MD)       
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 surgeon has a fi fth fi nger of approximately 12 mm diam-
eter (i.e., 12 Hegar) and an index fi nger of 14 mm diame-
ter (14 Hegar). This is important because in the evaluation 
of a newborn, a 3.0 kg infant should normally accommo-
date a 12 mm fi nger. Below 2.5 kg, either a soft fl exible 
(i.e., red rubber) catheter or the appropriate-sized Hegar 
should be used to evacuate the anus and rectum. 
Furthermore, after any anal or rectal procedure, there is a 
chance that a repair could stricture down as it heals. 
Almost all of these strictures are amenable to serial dila-
tions over time. The protocol usually involves an examina-
tion at 2–3 weeks postoperatively. If a stricture is present, 
we dilated with the correct Hegar and then go up 1 size per 
week until an adequate lumen has been established.   

   2.    In infant females with constipation, the examination 
should also include the urethra and the vagina. A Crede’s 
maneuver, i.e., place pressure on the bladder, can help 
demonstrate the urethra. The relationship between the 
anus and the vagina should next be noted. A more anteri-
orly located anus, especially if stenotic, is a common 
cause of constipation in infant girls. The anus may even be 
within the fourchette of the vagina (external to the hymen). 
This would require a PSARP for repair. Remember, one of 
the most severe mistakes you can make is to confuse a 
persistent cloaca for an imperforate anus alone.      

    Preoperatively and Intraoperatively 

     1.    An effective means to bowel prep a child is by using 
polyethylene glycol solution with electrolytes at 
20–25 mL/kg/h until clear. Often infants need rectal stim-
ulation to initiate stooling during the prep but should then 
continue on their own.   

   2.    The best thing to use intraoperatively for identifying the 
sphincter complex is electrical stimulation. If a proprie-
tary electric stimulator is unavailable (such as the Peña 
stimulator), you can use a nerve stimulator with one lead 
as the alligator is clamped to a 2-G needle grounded in the 
gluteus maximus. Your other lead (to test the adequacy of 
sphincter contraction) is used by clamping a 21-G needle 
and probing for the complex. It is important that you hold 
the needle on its plastic hub by a small hemostat to avoid 
conduction up to you. The center of the sphincter com-
plex is located and marked in this way.   

   3.    When performing surgery in the perineum of small chil-
dren and infants, a protected needle tip cautery is the 
instrument of choice for precise dissection. It allows for 
hemostasis while protecting the working end from lean-
ing against normal tissue not intended to be cauterized. It 
also minimizes spread of the current. Retraction of the 
anal opening to gain access to the rectal mucosa is accom-
plished in either of 2 ways: by suturing the anus open or 
by using a self-retaining retractor with sharp hooks that 
attach to the anal opening (i.e., Lone Star).   

   4.    A diffi cult anastomosis within the anal canal can be made 
simpler by dissection more proximally which serves to ini-
tially prolapse the rectum and anus, perform an extracorpo-
real anastomosis, and allow it to retract back in. Dissection 
for approximately 3 cm above the dentate line is necessary 
in order to achieve adequate prolapse of the rectum and 
allow this to happen. In this manner, access to the peritoneal 
cavity can be accomplished as well as completing whatever 
procedure is being performed in an extracorporeal fashion.      

    Postoperatively 

     1.    Infants are obligate nasal breathers; therefore, orogastric 
tubes are preferred to nasogastric tubes for infants when 
they are required.   

   2.    Phosphate enemas should be avoided in infants and small 
children to avoid electrolyte shifts. Normal saline enemas 
are preferred. The volume of the colon on average is 
20 mL/kg, and this is the volume that should be used to 
clean out an entire colon that is fi lled with stool.   

   3.    If a full enema is not required to initiate stooling, a glyc-
erine suppository is well tolerated by infants.       

    Conclusion 

 It is common for many of you to experience a certain degree 
of angst when asked to evaluate an infant or child. This is 
common, especially when this may be on an infrequent 
basis. Remember, similar to many of your other patients 
(just in a smaller package): do no harm, preserve long-term 
function when possible, and decide what has to be done 
right then and what can wait for more experienced hands.     

  Fig. 27.12    Small bowel polyp in a patient with Peutz-Jeghers syn-
drome (Courtesy of Phillip Y. Pearson)       
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           Introduction 

  Key Concept :  Increased performance of in-continuity man-
agement has led to increasing concern for functional 
outcomes    

 Over the past decades, the progress in colorectal surgery 
techniques has meant that many more patients are avoiding 
fecal diversion. Avoiding the creation of an ostomy provides 
the patient with many benefi ts—both mental and physical. 
However, postoperative recovery of satisfactory bowel func-
tion remains a great long-term challenge to patients and to 
their physicians. 

 The surgeon must also consider the functional outcomes, 
along with the risks and benefi ts of appropriate operative 
therapy, in patients contemplating reconstructive surgery. 
Every patient deserves clear preoperative counseling and 
accurate expectations in regard to his bowel function after 
surgery. Patients need to understand their risk of dealing with 
problems such as diarrhea, incontinence, urgency, frequency, 
constipation, and evacuation diffi culties over both the short 
and long term. While sparing the sphincter may be possible, 
your ability to appropriately anticipate and implement the 
correct approach to solving these functional postoperative 
problems can often have an even greater impact on your 
colorectal patient’s quality of life.  

    Scope of the Problem 

  Key Concept :  Postoperative functional problems are not lim-
ited to low anastomoses but span the spectrum of colorectal 
procedures . 
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 Key Points 

•     Functional complications are increasingly common 
following colorectal surgery as new paradigms and 
techniques more frequently preserve intestinal 
continuity.  

•   Conservative treatment includes medications and 
dietary changes to alter stool consistency and intes-
tinal transit time.  

•   Surgical treatment options are available for patients 
with appropriate anatomy and comorbidity and 
escalate from gel injection and sacral nerve stimula-
tion to artifi cial bowel sphincters and permanent 
fecal diversion.    
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    Colectomy 

  Key Concept :  Bowel function and the bowel function - related 
quality of life after colectomy are infl uenced by the location , 
 surgical technique ,  and the extent of resection . 

 Although proctectomy poses a greater challenge to normal 
function, patients undergoing partial colectomy may also 
experience alteration in bowel habits. Increased stool fre-
quency and fecal incontinence are more frequently observed 
following left- versus right-sided segmental colectomy [ 1 ]. In 
patients undergoing subtotal colectomy, the rates of bowel 
dysfunction are even higher. At an average of 5.5 years after 
operation, not surprisingly, patients reported signifi cantly 
higher overall quality of life after segmental versus subtotal 
or total colectomy [ 2 ]. Compared to patients who underwent 
segmental resections, patients with ileorectal or ileosigmoid 
anastomoses reported signifi cantly increased stool frequency 
and restriction in preoperative activities. Interestingly, and 
rarely mentioned, while no difference in incontinence was 
found between groups, 16 % of patients reported weekly day-
time fecal incontinence after segmental colectomy. 

 Surgical technique also infl uences postoperative functional 
outcomes. Increased short-term fecal incontinence was noted 
in patients after laparoscopic left hemicolectomy for malig-
nancy as compared to those undergoing the same procedure 
for diverticulitis [ 3 ]. The authors suspected this fi nding might 
be secondary to damage to thoracolumbar sympathetic nerves 
during high ligation of the inferior mesenteric artery (IMA) 
during cancer operations. A randomized trial of IMA-
preserving versus IMA-sparing laparoscopic sigmoidectomy 
for diverticular disease supported this hypothesis; fewer defe-
catory problems and improved quality of life were reported in 
the IMA-preserving arm [ 4 ]. The appropriateness of high ver-
sus low tie of the IMA remains a matter for debate in onco-
logic operations [ 5 ], but seldom in the literature is this level 
correlated back to function. Furthermore, even in patients who 
undergo surgery for diverticulitis and have low IMA ligation, 
rates of postoperative fecal incontinence, urgency, and 
obstructed defecation are increased when compared to those 
of the general population [ 6 ]. This is not to suggest you should 
avoid an appropriate level of vascular ligation in the setting of 
malignancy; rather, it highlights the importance of discussing 
more realistic functional outcomes your patients can expect.  

    Proctectomy 

    Rectal Cancer 
  Key Concept :  Functional outcomes following proctectomy 
and reconstruction for rectal cancer are dependent on many 
factors including tumor location ,  neoadjuvant and adjuvant 
radiotherapy ,  prior surgery ,  pelvic nerve injury ,  and type of 
rectal reconstruction performed . 

 Changing paradigms in the treatment of rectal cancer 
have legitimized sphincter-sparing techniques for rectal 
cancer and generated new procedures for rectal resection, 
such as intersphincteric resection, and reconstruction, such 
as coloplasty and colonic J-pouch. Adoption of total meso-
rectal excision (TME) has reduced local recurrence rates 
and radial margin positivity and the adoption of minimally 
invasive techniques has allowed for improved visualization 
of pelvic anatomy. These combined approaches, along with 
 neoadjuvant chemoradiation therapy, have improved onco-
logic outcomes and resulted in more patients avoiding per-
manent stomas. Whether avoiding a stoma represents real 
quality of life improvement is debated [ 7 ], but regardless, 
more post- proctectomy rectal cancer patients face the chal-
lenge of attaining satisfactory bowel function. 

 Changing oncologic approaches mean the creation of 
lower anastomoses than previously performed. While TME 
provides the appropriate en bloc resection, it essentially man-
dates an anastomosis at the pelvic fl oor. Intersphincteric 
resection (ISR) is a surgical option for patients with very low 
rectal cancers that allows restoration of continuity in patients 
that would have historically undergone an APR (Video  28.1 ). 
Despite stoma avoidance, resection of the internal sphincter 
again poses a challenge to bowel-related quality of life. Data 
on postoperative function are widely distributed. In the 14 
studies reporting functional outcomes, the average postopera-
tive Wexner scores ranged from 2.8 to 12 [ 8 ], and only an 
average of 51 % (range 35–67 %) reported perfect continence 
[ 9 ]. Retrospective comparison of patients after ISR versus 
standard coloanal anastomosis demonstrated comparable 
overall quality of life between the patient groups and similar 
bowel function in terms of stool frequency and urgency; yet 
only 53 % demonstrated good continence after ISR compared 
to 81 % after traditional coloanal anastomosis [ 10 ]. 

 After resection, rectal reconstruction with proximal colon 
can be attempted with a straight coloanal anastomosis via 
stapled or hand-sewn techniques. Alternatively, an attempt at 
recreation of the rectal reservoir can be created using a 
colonic J-pouch, coloplasty, or end-to-side anastomosis. One 
prospective, randomized comparison between these colo-
plasty, J-pouch, and straight anastomosis demonstrated a 
superior functional outcome with the J-pouch compared to 
coloplasty and straight anastomosis, without difference in 
the overall quality of life [ 11 ]. Regardless of technique all 
patients experienced gradually decreasing stool frequency 
and improving continence over the 24-month duration of the 
study. Notably, at the end of the 2-year observation, 55–76 % 
of patients were using pads for fecal soiling regardless of 
restorative technique [ 11 ]. A systematic review of 16 ran-
domized controlled trials maintained these conclusions, 
upholding the functional superiority of the J-pouch relative 
to the straight anastomosis but suggested further study for 
coloplasty and end-to-side anastomosis [ 12 ]. 
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 Regardless of reconstructive technique, the vast majority 
of patients can be expected to develop altered bowel function 
postoperatively, grouped under the title of “low anterior 
resection syndrome” (LARS). LARS includes a spectrum of 
multiple symptoms including incontinence, increased stool 
frequency, and clustering or fragmentation of stools, tenes-
mus, and anorectal pain. Symptoms may be limited to bowel 
function or associated with urinary and sexual dysfunction. 
Severity, and consequently, impact on quality of life is vari-
able. Patients report symptoms of urgency, incontinence, and 
diffi cult evacuation at rates of 12–45, 10–71, and 16–74 %, 
respectively [ 13 ]. While many will experience some 
improvement over time, symptoms can persist as late as 15 
years postoperatively, and perhaps longer [ 14 ]. Multiple fac-
tors contribute to the development and severity of LARS 
including a diminished reservoir, internal anal sphincter 
damage, and loss of anorectal sensation [ 15 ]. Shorter intesti-
nal length and resection of the rectal reservoir leads to a 
higher, liquid stool volume being delivered to a smaller 
capacity neorectum. Resultant immediate and persistent 
reductions in urgent volume, maximal tolerable volume, and 
rectal compliance are evident on anorectal manometry [ 16 ]. 
Several other mechanisms may contribute to the develop-
ment of LARS. Damage to the sphincter complex may occur 
intraoperatively—directly during stapler insertion or dilation 
or indirectly to its innervation. Sympathetic nerves to the 
internal anal sphincter are at risk during high ligation of the 
IMA, and parasympathetic nerves may be compromised in 
the attempt to achieve wide lateral margins. Lower sphincter 
pressures in response to rectal distension are associated with 
greater symptom severity [ 17 ]. Resection and nerve damage 
frequently abolish the rectoanal inhibitory refl ex (RAIR), 
contributing to incontinence, although return of function is 
common after several months to 1 year [ 18 ]. In summary, 
multiple potential insults to bowel physiology contribute to 
the constellation of symptoms seen in LARS. Patients requir-
ing proctectomy for rectal cancer should be provided realis-
tic expectations regarding their postoperative bowel 
function.  

    Ulcerative Colitis and Familial Cancer Syndromes 
  Key Concept :  Surgical therapy for UC and FAP includes 
total proctocolectomy with ileal pouch construction .  Factors 
such as loss of colonic water resorption ,  lack of rectal reser-
voir ,  and resection of the anal - transition zone  ( ATZ )  during 
mucosectomy all contribute to functional problems despite 
generally high patient satisfaction . 

 Ileal pouch-anal anastomosis (IPAA) has replaced end ile-
ostomy as the standard option for patients with familial ade-
nomatous polyposis and infl ammatory bowel disease (IBD) 
patients requiring total colectomy and proctectomy. This pro-
cedure restores intestinal continuity and leaves the sphincter 
mechanism intact. However, it is  technically  challenging, 

prone to early and late postoperative  complications, and not 
without functional signifi cance. The semiliquid quality of 
ileal stool makes full continence challenging and bowel 
movements frequent. Recent long-term retrospective review 
of 3,707 patients after IPAA revealed, even at 10 years post-
operatively, an average of six to nine bowel movements per 
day, 15–26 % daytime use of pads, and 29–53 % rate of 
seepage. Furthermore, other factors such as the development 
of pelvic sepsis have been associated with long-term func-
tional problems. In a review of 3,234 patients undergoing 
IPAA, 200 (6.2 %) developed pelvic sepsis, with correspond-
ing higher rates of hemorrhage, leak, wound infection, and 
fi stula (all  P  < 0.001). Moreover, the development of sepsis 
resulted in higher rates of incontinence, worse quality of 
life, and ultimately greater pouch failure (19.5 % vs. 4 %, 
 P  < 0.001) [ 19 ]. Despite these high rates, patients had high 
quality of life scores and >90 % were pleased with their deci-
sion to have IPAA [ 20 ]. These results are similar to those 
from other high-volume centers with long-term follow-up 
[ 21 ,  22 ].  

    Anorectal Procedures 
  Key Concept :  The most common functional problems follow-
ing anorectal surgery include seepage ,  anal pain ,  and incon-
tinence .  Due to the wide range of procedures and preexisting 
functional variation among patients ,  rates of functional 
problems specifi cally attributable to anorectal surgery are 
diffi cult to determine . 

 Compared to proctectomy and colectomy, functional out-
comes after anorectal procedures are relatively less studied 
and are unique to each procedure. The frequent preoperative 
presence of evacuation disorders, constipation, and inconti-
nence must also be taken into account and contribute to the 
wide variation in postoperative functional problems reported 
in the literature. A retrospective study of 111 patients under-
going a variety of anorectal procedures for multiple different 
diagnoses found no change in pre- and postoperative conti-
nence and an overall improvement in quality of life [ 23 ]. 
However, some anorectal procedures are at high risk for 
postoperative functional impairments, particularly when 
sphincter tissue is transected or compromised during the pro-
cedure, as in anal fi stulotomy (Fig.  28.1a, b ). While inconti-
nence after anal fi stula surgery is typically temporary and 
mostly with gas or liquid stool, more signifi cant problems 
can occur—with as rates up to 45 % of patients at one high- 
volume center [ 24 ]. Newer procedures for anal fi stula that 
avoid sphincterotomy have been developed. Bioprosthetic 
plugs and sealants have been devised with variable success 
rates. A relatively new procedure for anal fi stula, ligation of 
the intersphincteric fi stula tract (LIFT), also provides an 
approach to fi stula surgery that avoids sphincter compromise 
(Figs.  28.2 ,  28.3 , and  28.4 ). Recently, a retrospective study 
of 38 patients over 26 months revealed no incontinence [ 25 ]. 
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The novelty of these procedures limits the data available on 
postoperative success and function, but early studies seem 
promising. Similar reports of altered function typically con-
sisting of seepage, chronic pain, and even tenesmus (along 
with worsening quality of life) have been described for hem-
orrhoidectomy, lateral internal sphincterotomy, pilonidal 
surgery, and fulguration, among others [ 26 ].

      Transanal endoscopic microsurgery (TEM) has been 
accepted as an alternative to surgery for the treatment of 
early rectal cancers with improved functional results being 
an important motivating factor (see Video   14.1    ). Patients 
undergoing TEM were assessed over 60 months of follow-up 
and found to have early worsening of continence, urgency, 
and quality of life with a return to baseline or better over the 
course of the follow-up [ 27 ]. Overall, risks of altered bowel 
function after anorectal surgery must be individualized to the 
patient, procedure, surgeon, and underlying disease.  

a b

  Fig. 28.1    ( a ) Fistula with seton in place (Courtesy of W. Brian Sweeney, MD). ( b ) Fistulotomy with marsupialization of the tract (Courtesy of W. 
Brian Sweeney, MD)       

  Fig. 28.2    Seton in place in a fi stula in ano       

  Fig. 28.3    Fistula tract dissected out in the intersphincteric space       

  Fig. 28.4    Closure of the fi stula tract       
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    Prolapse Surgery 
  Key Concept :  Functional outcomes following correction of 
rectal prolapse depend on both the procedure performed  
( rectopexy ,  resection - rectopexy ,  perineal procedures )  and 
the preoperative condition of the patient  ( i . e .,  constipation 
vs .  incontinence ). 

 More than 100 different operations have been described 
for prolapse; therefore, it is not surprising to see rates of 
functional problems following prolapse repair to be widely 
variable. While several different mechanisms contribute to 
normal defecation, abdominal prolapse procedures risk dam-
age to nerves controlling defecation, while perineal proce-
dures remove the rectum with resultant loss of its intrinsic 
capacitance and reservoir. Additionally, some patients pre-
operatively suffer severe alterations to anorectal physiology 
that may prove recalcitrant to surgical improvement. A pro-
spective analysis of 86 patients over 36 months of follow-
up after ventral rectopexy demonstrated improvement in 
 continence in 68 % of patients. However, the authors noted 
that 50 % of patients remained incontinent postoperatively. 
Older patients with longer duration of prolapse and worse 
preoperative continence scores were more likely to be incon-
tinent postoperatively [ 28 ]. Perineal operations remain a 
viable option for debilitated patients with rectal prolapse, 
but data on functional outcome are variable. In one study, 
6-month follow-up after Altemeier procedure, i.e., perineal 
rectosigmoidectomy, revealed that 62 % of patients demon-
strated improvement in continence, although 25 % remained 
incontinent [ 29 ]. In contrast, only 28 % of patients had 
improved continence after Altemeier procedure in long-term 
follow-up of 93 patients, and several had deterioration or  de 
novo  incontinence [ 30 ]. Prospective trials of perineal versus 
abdominal approaches to rectal prolapse are forthcoming 
and may improve the surgeon’s expectations for postopera-
tive functional outcomes.    

    Management 

  Key Concept :  The approach to functional problems following 
colorectal surgery should initially be on the exclusion of a 
potentially reversible technical error ,  followed by symptom - 
based   therapy directed towards the patient ’ s individual 
symptom complex . 

 We start the treatment of any patient with defecatory dys-
function after surgery by excluding a technical error. Once 
healed from surgery, the patient should undergo a fl exible 
sigmoidoscopy (for a high anastomosis) or a digital rectal 
exam (for a low anastomosis) to exclude an anastomotic 
stricture or proctitis/colitis. If a stricture is found, it should 
be dilated and the symptoms should then be reassessed post 
dilatation. In absence of stricture, the treatment can focus on 
amelioration of symptoms, as described below. 

    Diarrhea 

  Key Concept :  Most diarrheas can be treated with medical 
therapy alone through bulking and motility - slowing agents . 
 Excluding / identifying any underlying infection and account-
ing for any anatomical changes  ( i . e .,  short bowel ,  TI resec-
tion )  will also aid in the selection of the appropriate medical 
therapy . 

 The treatment of diarrhea following colorectal surgery 
focuses on dietary changes and medications (Table  28.1 ). 
These symptoms range in frequency depending on the opera-
tion, but the best literature on the topic stems from patients 
treated with IPAA. Postoperative patients with IPAA make 
frequent dietary changes to control stool frequency and con-
sistency. In a survey of 64 postoperative patients, the vast 
majority identifi ed specifi c food triggers of increased stool 
frequency, decreased consistency, and perineal irritation; 61 
of 64 surveyed obeyed a strict dietary regimen [ 31 ]. Dietary 
restrictions were also found in patients following pelvic 
radiotherapy, with elimination of raw vegetables seeming to 
be the most helpful measure [ 32 ]. Long-term dietary restric-
tions, in combination with bacterial overgrowth and func-
tional alteration of the terminal ileum, can yield important 
nutritional defi ciencies, specifi cally vitamin B 12 , iron, vita-
min E, and fat malabsorption [ 33 ]. The presence of anemia 
or other signs and symptoms of malnutrition should prompt 
investigation and oral supplementation.

   The staple of medical treatment for diarrhea following 
colorectal resections, independent of the size of resection, is 
therapy designed to reduce gastrointestinal transit time and 
alter stool consistency. Many patients remain dependent on 
these agents over the long term. Few of these therapies have 
any experimental data in any patient population with chronic 
diarrhea, much less postsurgical patients. Opiates such as 
loperamide, tincture of opium, and diphenoxylate function to 
reduce GI propulsion. Loperamide has its effect only in the 
intestinal muscle, whereas others have the potential for cen-
tral nervous system activity and are controlled substances. 

   Table 28.1    OTC agents for symptom management   

 Name  Dose  Mechanism 

  Loperamide   4–8 mg/day  Opioid 
agonist—peripheral  ( Imodium ) 

  Diphenoxylate / atropine   5 mg 4 times/day  Opioid agonist 
 ( Lomotil ) 
  Tincture of opium   6 mg 4 times/day  Opioid agonist 

  Bismuth   524 mg as needed, 
up to 8 doses/24 h 

 Antisecretory, 
antimicrobial, 
antiinfl ammatory 

 ( Pepto - Bismol , 
 Kaopectate ) 
  Psyllium   No standard  Soluble fi ber, 

bulking agent  ( Metamucil ,  Konsyl , 
 Reguloid ) 
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Intraluminal bulking agents such as fi ber supplementation 
and psyllium may provide improved stool consistency to 
some patients. Bismuth has some utility in nonspecifi c 
chronic diarrhea and may provide relief to some patients. 

 Development of new drugs has been limited. Serotonin 
receptor antagonists were found to be associated with isch-
emic colitis and calmodulin therapies demonstrated no supe-
riority to loperamide [ 34 ]. Octreotide, which has been found 
of utility in other forms of chronic diarrhea, was tested in a 
small randomized, placebo-controlled trial. It demonstrated 
no improvement in bowel frequency in patients with post- 
IPAA diarrhea and a potential increase in painful tenesmus, 
causing two patients to withdraw from the study [ 35 ]. 

 One potential new therapy is probiotic bacterial cultures. 
Probiotics are postulated to improve gastrointestinal symp-
toms by modifying the immunologic, digestive, or nutri-
tional functions of commensal gut bacteria. Treatment with 
probiotics in multiple formulations has been studied in a 
variety of gastrointestinal conditions. Utility has been dem-
onstrated in infectious diarrhea and antibiotic-associated 
diarrhea, but study data have been less convincing in IBD 
and irritable bowel syndrome [ 36 ]. In the postoperative set-
ting, 67 patients with IPAA due to UC or FAP demonstrated 
improvement in abdominal cramping, leakage, need for pad 
use, and involuntary defecation following a 4-week interven-
tion with live  Lactobacilli  and  Bifi dobacteria  [ 37 ]. Mucosal 
infl ammation, scored by endoscopy, was also decreased by 
the intervention in UC patients. Larger, controlled trials are 
needed before utility can be shown conclusively. 

 Ileal resection or disease results in spillover of bile acids 
into the colon, interfering with electrolyte and water absorp-
tion and frequently causing diarrhea. Cholestyramine, 
colestipol, and colesevelam, bile acid sequestrants, prevent 
the outpouring of water and electrolytes. In a single-blind 
prospective trial, cholestyramine reduced stool frequency 
and volume in patients with ileal resections <100 cm. It dem-
onstrated no improvement in patients with >100 cm resected 
[ 38 ]. IPAA also disrupts the ileum and interferes with entero-
hepatic circulation, as demonstrated by elevated postprandial 
serum levels of unconjugated bile acids [ 39 ] and abnormal 
75Se homotaurocholate uptake in patients following IPAA 
[ 40 ]. Pouchitis, stasis, and bacterial overgrowth may all 
worsen this condition [ 41 ]. Although its role in diarrhea for 
patients after colectomy or IPAA is not well established, 
cholestyramine may provide relief to some patients suffering 
from diarrhea and has demonstrated effi cacy in alleviated 
perianal skin irritation following IPAA [ 42 ]. Additionally, 
any suggestion of pouchitis (i.e., abrupt increase in watery 
stools, fever, pelvic pain) should prompt an endoscopic eval-
uation of the pouch, biopsy, and likely empiric treatment 
with antibiotics such as Flagyl and/or Floxin. 

 To summarize, our algorithm for the treatment of diar-
rhea is to always perform a colonoscopy or a  fl exible 

 sigmoidoscopy fi rst to evaluate the colon and exclude 
 ischemic or  infl ammatory colitis or an anastomotic stricture. 
All patients are tested for  Clostridium diffi cile  colitis before 
initiating drug therapy. Whenever possible, patients are asked 
to stop all antibiotics to make sure the diarrhea is not antibi-
otic induced. They are then started on a probiotic. All patients 
after right-sided colectomy or small bowel resections are 
started on cholestyramine. In the absence of improvement 
with probiotics and cholestyramine, when appropriate, we 
then start a fi ber supplement, such as Metamucil® (Procter 
& Gamble) or Benefi ber® (Novartis). The patients are asked 
to start with half the dosage listed on the medicine box and 
are informed to expect bloating and distention as they adjust 
to the supplement. In 10 days, the patients are asked to esca-
late to the dose suggested on the box. Any fi ber supplement 
brand is adequate and we ask the patient to choose the one 
that he prefers. If fi ber fails, we escalate to loperamide. We 
instruct the patients to take as many as eight loperamide tab-
lets per day to achieve 2–3 formed bowel movements daily. 
If fi ber and loperamide fail, we continue with fi ber supple-
mentation and switch to Lomotil (diphenoxylate/atropine). 
Finally, we reserve prescriptions for diluted tincture of 
opium (DTO) for desperate cases.  

    Fecal Incontinence 

  Key Concept :  The treatment of the patient reporting com-
plaints of anal leakage of mucus ,  gas ,  liquid ,  or stool should 
always start with identifi cation of the underlying cause of 
their incontinence . 

 The most common cause of incontinence is not sphincter 
insuffi ciency, but diarrhea. Thus, in the patients reporting 
diarrhea, we always start with its treatment, as described 
above. In those who continue to have leakage despite ade-
quate regulation of bowel frequency and consistency with 
bulking agents (fi ber) and constipation agents (i.e., 
Loperamide), we consider a prescription of amitriptyline, 
which can be added at a dose of 10–25 mg at night as toler-
ated. Amitriptyline is a tricyclic antidepressant agent that 
was studied in an open label trial of patients with fecal incon-
tinence and was found to decrease incontinence scores [ 43 ]. 
Seventy-two percent of patients who were treated with the 
drug in the study reported full remission with a sustained 
improvement at 6 months. 

 In patients who continue to do poorly, we proceed with a 
thorough work-up aimed at excluding fecal obstruction and 
subsequent overfl ow incontinence. To start with, we perform 
a fl exible sigmoidoscopy or a colonoscopy to exclude an 
anastomotic stricture. Once a stricture is excluded, we pro-
ceed with anorectal manometry testing to assess for any evi-
dence of a paradoxical contraction of the puborectalis. In the 
patients who are found to have signs suggestive of this 
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 condition, we proceed with treating fecal incontinence with 
a daily glycerin suppository and a weekly tap water enema. 
This treatment has been shown to be effective in at least one- 
third of the patients with this condition [ 44 ]. 

 Finally, when all medical therapy fails, we consider surgi-
cal therapies that escalate depending on the patient’s interest 
in proceeding with further treatments and their disease sever-
ity, as well as the remaining anatomy and the underlying 
diagnosis. For example, the patient who has not received pel-
vic radiation and who does not have Crohn’s disease may be 
a candidate for receiving a submucosal injection of Solesta® 
gel (Salix Pharmaceuticals Inc., Raleigh, NC) into their anal 
sphincter. The gel, which was recently approved by the FDA, 
has been shown to have a 60 % response rate at a 6-month 
follow-up, which was nearly twice the improvement rate 
seen in the placebo group [ 45 ]. 

 In the patients who cannot have direct anal sphincter injec-
tions, sacral nerve stimulation (SNS) (Medtronic Interstim®, 
St. Paul, MN) is another great potential option that was also 
recently approved by FDA in the US. Its only drawback 
(besides its high price) is the fact that the device is not MRI 
compatible. The device is only planted, however, after a 2–3 
weeks trial of stimulation. Eighty percent of the patients who 
do well during the stimulation phase can expect a 50 % reduc-
tion in the frequency and the severity of their fecal inconti-
nence. Forty percent can expect complete continence [ 46 ]. 

 Those who remain incontinent following medical therapy 
and minimal invasive treatments with either Solesta® or 
SNS, or both, could consider implantation of an artifi cial 
bowel sphincter (ABS), a hidden mini stoma, to perform 
Malone antegrade colonic enemas (MACE) or a permanent 
ostomy. I reserve the option of ABS only for the patient who 
has a colon and has solid bowel movements. Furthermore, 
the patient’s perineum needs to allow for a safe implantation 
(i.e., no Crohn’s, radiation, diabetes, immunodefi ciency). 
Similarly, the MACE procedure is only feasible in a patient 
who has a colon that could then be irrigated to empty. The 
patients without a colon who fail SNS are unfortunately only 
candidates for an ileostomy.  

    Constipation/Obstructed Defecation 

  Key Concept :  Recognize the presence of obstructed defeca-
tion in patients with pre -  or postoperative anorectal com-
plaints as these will need to be addressed but may prevent 
unnecessary surgical re - intervention . 

 Patients with obstructed defecation syndrome (ODS) 
present with inadequate rectal emptying, straining, and the 
need to manipulate the perineum or vagina to facilitate def-
ecation. Occasionally, these patients may also have a compo-
nent of overfl ow incontinence with rectal seeping, anal 
irritation, and pruritus. Many will also present to the  clinician 

for hemorrhoids or anal fi ssures. A subsequent hemorrhoid-
ectomy in such a patient would improve the appearance of 
the anus, but not the patient’s function. Diffi cult defecation 
will most likely continue in the postoperative setting and 
symptoms may escalate, especially if a postoperative stric-
ture develops. Similarly, patients with anal fi ssures in the set-
ting of ODS are very likely to suffer recurrence after their 
initial therapy. Recognition of ODS can prevent unnecessary 
surgery and the need for recurrent interventions. 

 In patients with symptoms suggestive of ODS, we begin 
with anorectal manometry and EMG. We diagnose ODS if 
high anal pressures and paradoxical contractions of the 
puborectalis are seen on EMG (Fig.  28.5 ). In the presence of 
these fi ndings, the patient is asked to initiate a fi ber supple-
ment. If still unable to empty well, we teach the patient to 
self-administer daily tap water enemas. If these maneuvers 
fail, we arrange for pelvic fl oor muscle retraining with EMG- 
guided biofeedback. The goal of the therapy is to teach the 
patient to relax, rather than constrict, his pelvic fl oor muscu-
lature while attempting to defecate [ 47 – 49 ].

   Patients who fail medical management undergo defecog-
raphy. The test diagnoses intrarectal and rectoanal intussus-
ception, enterocele, rectocele, and full-thickness rectal 
prolapse (Figs.  28.6  and  28.7 ). When these fi ndings are pres-
ent, we consider surgical correction. In general, we prefer to 
perform a stapled transanal rectal resection (STARR) proce-
dure (Fig.  28.8 ) on patients without prior pelvic surgery who 
have isolated recto-rectal or rectoanal intussusception with 
or without a rectocele. Patients with concomitant enteroceles 
and large intussusception or full-thickness prolapse are 
advised to have a ventral rectopexy [ 50 ].

     Medical therapy and biofeedback are appropriate for 
patients after any colorectal procedure, but the surgical pro-
cedures mentioned above only apply to the patients without 
a prior proctectomy. 

  Key Concept :  In patients with ODS after proctectomy for 
rectal cancer ,  ODS could be due to tumor recurrence ,  anas-
tomotic stricture ,  or to poor rectal compliance . 

 The patients suffering from ODS who have a history of 
resection for rectal cancer should undergo a colonoscopy and 
rectal MRI or PET scan to exclude tumor recurrence. Finally, 
strictures at the coloanal or colorectal anastomosis should 
be dilated, when present. In those without stricture or recur-
rence, anorectal physiology testing should be performed. 
Compliance testing should always be performed as part of 
physiologic investigation. Decreased rectal compliance and 
rectal hypersensitivity are common in these patients and is 
usually detected via decreased maximum tolerated volume 
on manometry. When poor compliance is present, sensitivity 
retraining with a balloon is much more helpful during biofeed-
back than simple EMG-guided therapy. Finally, when ODS is 
combined with overfl ow incontinence or frank  incontinence, 

28 Functional Problems Following Colorectal Surgery



442

sacral nerve stimulation (SNS) could be considered as a 
possible option. SNS has been found to improve both fecal 
incontinence as well as rectal emptying [ 51 ]. However, SNS 
implantation needs to be weighed against the potential need 
for pelvic MRI as the device is not MRI compatible. 

  Key Concept :  ODS in the patient with an ileoanal J - pouch 
could be due to pouchitis ,  stricture ,  cuffi tis ,  or pouch 
intussusception . 

 ODS after J-pouch creation constitutes a special chal-
lenge. The cause of ODS can be far more complex. Evaluation 
of these patients should always start with a pouchoscopy to 

exclude pouchitis, development of Crohn’s disease, or a 
stricture at the ileoanal anastomosis or ileostomy closure 
site. In addition, an honest assessment of the residual rectal 
cuff is important. Many patients with ODS after a J-pouch 
may have a long, noncompliant rectal cuff to blame for their 
symptoms. In these patients, steroid application to the cuff to 
treat “cuffi tis” may help, as well as a generous anal dilatation 
to allow for a 22–24 Hagar dilator. 

 Finally, a subgroup of ileoanal J-pouch patients may have 
a fl oppy, intussuscepting rectal pouch or pouch that is too 
large to empty. In both cases, a pouch revision to a size that 
accommodates about 1,525 mL when distended with or 

  Fig. 28.5    Electromyography ( EMG ) 
with paradoxical contraction of anal 
sphincter at attempt to defecate       
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  Fig. 28.6    Defecography with intussusception and enterocele         Fig. 28.7    Defecography with isolated intraanal intussusception/early 
rectal prolapse       

  Fig. 28.8    Stapled transanal rec-
tal resection       
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without a pouch suspension to the sacral promontory can 
prevent further intussusception and encourage better empty-
ing. In patients with a normal size pouch and isolated intus-
susception, the pouch revision could be done transanally. 
However, in the majority of patients, an abdominal proce-
dure is needed, and its risk needs to be carefully considered 
along with the potential benefi t that it could confer. 

 If surgery is not appropriate, medical management with 
fi ber and tap water enemas as described earlier could be 
considered.   

    Summary Pearls 

 Satisfactory functional outcome after colorectal surgery 
depends on the patient’s pathophysiology, type of resec-
tion, manner of reconstruction, and degree of injury to 
nerves and tissues. Postoperatively, patients frequently have 
altered bowel function with potentially signifi cant effects on 
health, recovery, and quality of life. The appropriate ther-
apy for postoperative functional problems includes a range 
of escalating treatments from dietary changes and medi-
cations to surgery. Although few medical treatments have 
emerged recently or been studied prospectively, new surgi-
cal options have been developed including submucosal gel 
injection, sacral nerve stimulation, and artifi cial sphincters. 
Selecting the appropriate therapy for each unique patient 
and problem is an evolving challenge you will likely face 
and need to have a stepwise logical approach to ensure the 
best outcomes.      
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            Introduction 

  Key Concept: Symptoms related to short bowel syndrome are 
not only secondary to the length of the remaining bowel but 
also due to the amount of functioning residual bowel and 
other anatomic considerations (i.e., presence or absence of 
the ileocecal valve).  

 Short bowel syndrome (SBS) is a spectrum of malabsorp-
tion that can follow extensive resection of the small intestine. 
It usually occurs when there is less than 200 cm of residual 
small bowel; however, several factors other than small intes-
tinal length, as discussed below, contribute to determining 
the degree of malabsorption [ 1 ]. SBS is the most common 
cause of intestinal failure, in which an individual’s function-
ing gut mass is insuffi cient for maintaining adequate nutrition 

and hydration without enteral or intravenous supplementa-
tion [ 2 ]. In adults, etiologies leading to SBS include mesen-
teric ischemia, Crohn’s disease, volvulus, trauma, radiation 
enteritis, and tumors (e.g., desmoid) [ 3 – 5 ]. With its range of 
clinical manifestations, SBS can dramatically impact qual-
ity of life and is associated with signifi cant morbidity and 
mortality. 

 The presentation and management of SBS depend on fac-
tors including anatomy of the remaining bowel, intestinal 
adaptation, and underlying etiology. This chapter will review 
these issues and discuss the medical and surgical manage-
ment of this condition and its complications.  

    Pathophysiology 

  Key Concept: Several physiological and anatomical factors 
play a role in the development (or avoidance) of short bowel 
syndrome.  

    Small Intestinal Resection 

  Key Concept: The degree of malabsorption and type of fl uid, 
electrolyte, and nutritional defi ciencies experienced will 
depend on the location and function of bowel resected.  

 The extent of small bowel resection is a central determi-
nant of outcome in SBS. The implications of losing a particu-
lar length of intestine depend on its location and corresponding 
absorptive functions. Normally, the jejunum is the primary 
site of absorption for macronutrients such as carbohydrates, 
fat, and protein. Following jejunal resection, the remaining 
small intestine is able to compensate through adaptive changes 
such as increased absorptive surface area and upregulated 
digestive enzymes [ 6 ]. In contrast, the sequelae following 
ileal resection can be more problematic due to the ileum’s 
unique functions. The ileum reabsorbs the vast majority of 
bile salts and returns it to the liver via the enterohepatic circu-
lation. Ileal resection may result in watery diarrhea due to the 
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passage of unabsorbed bile salts into the colon and the 
increased colonic secretion of water and electrolytes. The 
ileum is also the predominant absorptive site of the intrinsic 
factor-vitamin B 12  complex [ 7 ]. Consequently, a terminal ileal 
resection of more than 60 cm is associated with vitamin B 12  
malabsorption [ 8 ]. Loss of more than 100 cm of ileum results 
in bile salt defi ciency, poor absorption of fat- soluble vitamins, 
and steatorrhea secondary to fat malabsorption [ 9 ]. 

 The site of bowel resection also infl uences absorption 
related to the loss of control mechanisms for gastric empty-
ing and intestinal transit. Rapid gastric emptying can be det-
rimental for nutrient absorption due to inadequate mixing of 
gastric and pancreatobiliary secretions. Likewise, decreased 
intestinal transit time may worsen malabsorption if the bow-
el’s capacity to assimilate nutrients is exceeded. In normal 
physiology, as unabsorbed macronutrients arrive at a seg-
ment of intestine, an inhibitory feedback mechanism is acti-
vated to slow gastric emptying and gut transit. This “brake” 
system is present throughout the small and large bowel; 
however, the ileal brake is more potent than the jejunal brake 
[ 10 ]. In addition, the cells that release the GI hormones 
thought to mediate the ileal brake (e.g., peptide YY, glucagon- 
like peptides, and neurotensin) are found in the terminal 
ileum [ 11 ,  12 ]. Consequently, rapid gastric emptying and 
intestinal transit are common following ileal resection, par-
ticularly in patients with a jejunostomy as they also lack the 
benefi t of a colonic brake. 

 The jejunum and ileum also differ in their ability to absorb 
water and electrolytes. In the jejunum, sodium absorption is 
primarily mediated by fl ow along osmotic pressure gradients; 
in contrast, the ileum has an effi cient active transport mecha-
nism for absorbing sodium [ 13 ]. Furthermore, the jejunal epi-
thelium is more permeable to passive shifts of fl uid and 
electrolytes due to its lack of tight intercellular junctions [ 14 ]. 
Hence, the overall absorption process occurs more effi ciently 
at the ileum, which is particularly important following meals 
of high osmolarity. These factors explain the dramatic losses 
in fl uid and electrolytes that can be seen following ileal resec-
tion, particularly in the absence of a colon in continuity.  

    Loss of the Ileocecal Valve 

  Key Concept: While debatable, the presence of an intact, 
functioning ileocecal valve can lessen short bowel syndrome 
symptoms.  

 The impact of ileocecal valve (ICV) resection on out-
comes in SBS has been debated. In the pediatric surgery lit-
erature, several studies have demonstrated shorter duration of 
parenteral nutrition dependence with the presence of an intact 
ICV, while others have failed to show an effect [ 15 – 17 ]. The 
presence of the ICV may be benefi cial as a potential barrier to 
retrograde entry of colonic bacteria and resultant small bowel 

bacterial overgrowth [ 18 ]. An increased bacterial load con-
tributes to malabsorption of macronutrients, vitamin B 12 , and 
bile salts [ 19 ]. However, one study suggested that the ICV’s 
protective effect against bacterial overgrowth may be insig-
nifi cant in the face of a short residual small bowel and intes-
tinal dysmotility [ 20 ]. Similarly, intestinal transit time has 
been shown to be largely uninfl uenced by the presence or 
absence of the ICV [ 21 ]. Overall, it is likely that the extent of 
bowel resected concomitantly, rather than the loss of the ICV 
itself, accounts mainly for the resultant malabsorption.  

    Loss of the Colon 

  Key Concept: The colon’s ability to absorb water and 
sodium, as well as undergo adaptation to cover other losses, 
plays a key role with extensive small bowel resection.  

 The presence of a colon in continuity has important 
 benefi ts in SBS. In normal physiology, the large intestine 
absorbs approximately 90 % of the water and sodium con-
tained in the ileal effl uent [ 22 ]. The organ also contributes to 
the body’s energy stores by absorbing short-chain fatty acids 
(SCFA) derived from carbohydrate fermentation. Following 
small bowel resection, these absorptive capabilities of the 
colon proportionately become even more crucial. The colonic 
mucosa undergoes adaptive morphological changes such as 
increased absorptive surface [ 23 ]. Unabsorbed carbohydrates 
from the shortened small bowel are salvaged by the large 
bowel to provide a signifi cant source of energy [ 24 ]. Similar 
to the small intestinal “brake” described above, a feedback 
mechanism to slow gastrointestinal transit also exists in the 
colon [ 12 ]. With the colon in continuity, 50–70 cm of remain-
ing small bowel may be suffi cient to prevent dependence on 
parenteral nutrition; in the colon’s absence, at least 100 cm of 
residual bowel is needed [ 25 ,  26 ]. The extent of colectomy 
has also been shown to correlate with functional outcomes 
such as severity of diarrhea following ileal resection [ 27 ]. On 
the other hand, the presence of an intact colon increases the 
risk of certain complications such as hyperoxaluria and 
 d -lactic acidosis (see Clinical Manifestations below).   

    Etiology-Specifi c Considerations 

    Crohn’s Disease 

  Key Concept: Crohn’s disease may lead to SBS due to under-
lying infl ammation or repeated resections that lead to 
malabsorption.  

 SBS occurs in 5–10 % of patients with Crohn’s disease, 
typically as a result of multiple bowel resections over time 
[ 28 ]. Additional risk factors for developing SBS include 
those with early age at diagnosis, ileocolonic disease at 
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 initial presentation, and a history of unplanned laparotomies 
for intra-abdominal sepsis [ 29 ,  30 ]. As Crohn’s disease is 
most frequently found in the ileocecal region, the terminal 
ileum and ileocecal valve are commonly resected, leading to 
the respective sequelae of malabsorption described above. If 
the residual bowel is involved with Crohn’s disease, then its 
absorptive function and adaptive capacity would likely be 
compromised [ 31 ]. One also needs to be mindful of the pres-
ence of enteroenteral or enterocolic fi stulas that may bypass 
a segment of bowel and decrease overall absorption. 

 The concern regarding the development of SBS highlights 
the importance of a collaborative multidisciplinary approach 
to managing Crohn’s disease. Optimization of medical treat-
ment may reduce the need for resection, and surgery should 
ideally be reserved for treating specifi c complications. 
Resection margins should be conservatively chosen and need 
only to be grossly normal to minimize recurrence [ 32 ]. For 
symptomatic small bowel stenosis, stricturoplasty should be 
favored over resection [ 33 ]. For colonic disease, in the 
absence of neoplasm or pancolitis associated with severe 
anorectal disease, segmental colectomy is the preferred 
option to preserve as much colon as possible for absorption.  

    Mesenteric Ischemia 

  Key Concept: Severe mesenteric ischemia (i.e., thrombotic, 
embolic, nonocclusive, and venous) may acutely lead to 
frankly necrotic bowel requiring extensive resection. When 
possible, every attempt should be made to salvage as much 
viable bowel as possible.  

 In contrast to the setting of Crohn’s disease, SBS related to 
mesenteric ischemia is more likely to result from a single 
massive bowel resection rather than repeated resections over 
time [ 34 ]. In a review by Thompson [ 34 ] of 95 patients with 
SBS, among those who survived the initial 30 days postopera-
tively, patients following a single massive resection were 
more likely to require long-term parenteral nutrition than 
those who had repeated resections and similar residual bowel 
length. Mesenteric ischemia is the most common cause (25 %) 
of intestinal failure in adults [ 31 ]. Early diagnosis and treat-
ment in acute mesenteric ischemia are essential to maximize 
bowel salvage. Fluid resuscitation and, if required, 
β-adrenergic agonists should be initiated to optimize perfu-
sion [ 35 ]. Anticoagulation therapy is instituted when appro-
priate, depending on the etiology of ischemia [ 36 ]. For acute 
arterial insuffi ciency, prompt surgical intervention is critical 
to successful management. Appropriate expertise should be 
available for surgical options including bypass, embolectomy, 
and thrombectomy. Careful assessment of bowel viability is 
performed, using methods such as evaluation of bowel appear-
ance and peristalsis, Doppler assessment at the antimesenteric 
border, and Wood lamp examination following intravenous 

fl uorescein [ 37 ]. While frankly necrotic bowel should be 
resected, overaggressive resection of “borderline” segments 
should be avoided. Instead, a second-look laparotomy after 
24–48 h should be performed to reassess viability.  

    Radiation Enteritis 

  Key Concept: Radiation therapy can result in various inherent 
and secondary manifestations, with repeated surgical resec-
tion for its complications being the primary cause of SBS.  

 Intestinal injury due to external radiation therapy (XRT) 
for abdominal and pelvic malignancies accounts for approxi-
mately 20 % of patients with SBS [ 38 ,  39 ]. In addition to 
surgical interventions for radiation-related complications, 
radiation damage to intact bowel can also result in reduced 
functional gut mass. 

 Obstruction secondary to stricture is the most common 
complication of radiation enteritis that requires surgery [ 40 ]. 
Depending on intraoperative fi ndings that may include a 
“frozen abdomen,” surgical options include resection, 
bypass, and ostomy formation. Stricturoplasty has been uti-
lized successfully in this setting, for selected patients with 
strictures within long intestinal segments and limited resid-
ual bowel [ 41 ]. Other complications of radiation enteritis 
that may require surgery include fi stula and perforation. In 
general, principles of management include eradicating sep-
sis, optimizing nutritional status, and maximizing functional 
in-continuity bowel length [ 42 ]. One study described the use 
of hyperbaric oxygen to treat XRT-induced intestinal injury 
and reported a 58 % response rate in improved obstructive 
symptoms and fi stula closure [ 43 ].   

    Clinical Manifestations 

  Key Concept: The clinical presentation of patients with short 
bowel syndrome is largely determined by the anatomy of 
their remaining GI tract, though diarrhea, malnutrition, 
weight loss, and dehydration are very common.  

 In general, patients can be considered as having one of 
three confi gurations of residual bowel: (1) “jejunum-colon,” 
a jejunocolic anastomosis following a jejunoileal resection; 
(2) “jejunoileum,” jejunum anastomosed to >10 cm of termi-
nal ileum with an intact colon following a predominantly 
jejunal resection; and (3) “jejunostomy,” an end stoma fol-
lowing resection of jejunum, ileum, and colon [ 5 ]. 

 In the early postoperative period, jejunum-colon patients 
may experience diarrhea and steatorrhea, but otherwise often 
appear well. In the ensuing months, however, they gradually 
experience increasing diffi culties with malnutrition and 
weight loss [ 5 ]. For jejunoileum patients, the preservation of 
their terminal ileum and colon typically allows these 
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 individuals to avoid signifi cant problems with absorption; 
long- term enteral or parenteral nutritional supplementation 
is rarely needed. Exceptions arise when a substantial portion 
of the remaining bowel is involved with underlying pathol-
ogy such as Crohn’s disease or radiation enteritis, thus com-
promising residual absorptive function. Patients with a 
jejunostomy, beginning in the immediate postoperative 
period, almost uniformly have signifi cant issues with main-
taining hydration, due to high stomal output of water and 
sodium. This may result in signs and symptoms such as 
thirst, oliguria, and hypotension. 

 Changes in mental status, such as confusion and slurred 
speech, may be observed in patients with short bowel. 
Potential causes include defi ciencies in thiamine and mag-
nesium, as well as impaired ammonia detoxifi cation due to 
inadequate amino acids which require small bowel for syn-
thesis [ 44 ]. Specifi c to patients with an intact colon, mental 
status changes can also result from  d -lactic acidosis [ 45 ]. 
As unabsorbed carbohydrate reaches the colon, it is fer-
mented by anaerobes to produce  d -lactic acid. The absorp-
tion of this metabolite can lead to severe metabolic acidosis 
and clinical manifestations such as confusion, ataxia, and 
ophthalmoplegia. 

 “Stones” are a more common manifestation in patients 
with short bowel syndrome. In a review of 84 patients with 
less than 200 cm of residual small bowel, the prevalence of 
asymptomatic gallstones was 44 %, and this was uninfl u-
enced by the presence or absence of an intact colon [ 26 ]. The 
formation of gallstones in SBS patients likely relates to bili-
ary stasis and resultant biliary sludge; in addition, bile acid 
depletion following ileal resection results in increased cho-
lesterol concentration in bile. The risk of developing compli-
cations related to gallstones is higher in patients who require 
long-term total parenteral nutrition (TPN) [ 46 ]. There is also 
an increased incidence of renal stones among SBS patients, 
especially those with their colon in continuity. The patho-
genesis primarily relates to hyperoxaluria. Malabsorbed 
fatty acids in the colon precipitate with intraluminal calcium, 
thus leaving more soluble oxalate to be absorbed [ 26 ]. This 
problem is compounded by an increase in colonic permeabil-
ity to oxalate that is induced by the presence of unabsorbed 
bile salts [ 47 ]. Consequently, a quarter of jejunum-colon 
patients will develop symptomatic nephrolithiasis [ 26 ]. 
Meanwhile, all patients with SBS are potentially more sus-
ceptible to renal stones due to other factors such as dehydra-
tion and reduced urine volume.  

    Diagnosis and Assessment 

  Key Concept: The diagnosis of SBS is usually obvious based 
on clinical fi ndings of malabsorption in the context of exten-
sive intestinal loss. Intraoperatively, the      remaining   length 

and type of bowel should be determined in order to antici-
pate the likely consequences of resection.  

 Knowledge of the residual bowel length is much more 
useful than that of the resected length, given the wide varia-
tion among “normal” bowel lengths (302–846 cm in two 
studies of intraoperative measurements) [ 48 ,  49 ]. If mea-
surements from the time of surgery are unavailable, then 
radiological studies may be used; one study demonstrated 
good correlation between radiographic and intraoperative 
measurements in the setting of a short (<200 cm) intestine 
[ 50 ]. Another method of estimating residual bowel length 
involves the measurement of citrulline, an amino acid that is 
not incorporated into protein and is produced by small bowel 
enterocytes [ 51 ]. Multiple studies have consistently 
 demonstrated a strong positive correlation between plasma 
citrulline levels and remnant small bowel length [ 52 – 54 ]. Of 
further clinical relevance, citrulline measurement can be 
prognostic for SBS patients in whom bowel adaptation is 
mostly complete. In a study of 57 patients for whom at least 
2 years have elapsed since bowel resection, a plasma citrul-
line level of <20 μmol/L was highly suggestive of permanent 
intestinal failure, with a positive predictive value of 95 % 
and negative predictive value of 86 % [ 52 ].  

    Medical Management 

  Key Concept: A multidisciplinary approach to management 
(preferably by specialized centers) is typically required to 
optimize outcomes in SBS patients, with reliance on several 
classes of medical therapy to achieve symptomatic control.  

 The overarching goal in managing short bowel syndrome 
is to allow the patient to resume as normal a lifestyle as pos-
sible. This requires collaborative efforts and input from gas-
troenterologists, surgeons, dieticians, nurses, pharmacists, 
and social workers. Given the number of anatomical, etiologi-
cal, and patient-related factors that infl uence this condition, 
management of each patient with SBS is highly individual-
ized. Common elements of medical treatment include paren-
teral and enteral nutritional supplementation, as well as 
pharmacologic agents and therapies to increase absorption, 
decrease secretion, and enhance intestinal adaption. 

 The concept of intestinal rehabilitation in short bowel 
syndrome refers to the use of nutritional and pharmacologic 
methods to optimize remnant intestinal function and maxi-
mize the chances of independence from parenteral nutrition 
[ 55 ]. The approach is invariably multidisciplinary, and it can 
be protocolled to improve therapeutic accuracy and consis-
tency of care [ 56 ]. There is evidence to support the argument 
that intestinal failure patients requiring home parenteral 
nutrition should be primarily followed by specialized centers 
of excellence where comprehensive bowel rehabilitation 
programs exist [ 55 ,  57 ]. 
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    Parenteral Nutrition 

  Key Concept: Despite the multitude of potential complica-
tions associated with its use, parenteral nutrition is a life- 
saving intervention for many patients with SBS, and a 
signifi cant percentage of patients can eventually be weaned 
off parenteral nutrition completely.  

 Total parenteral nutrition (TPN) is often the fi rst form of 
alimentary support initiated following massive bowel resec-
tion, and in most instances it is continued for at least 7–10 
days. Parenteral nutrition can be used to provide macronutri-
ents and energy required for intestinal adaptation and to pre-
vent defi ciencies in vitamins and minerals [ 3 ,  5 ]. To replace 
water and electrolyte losses during the immediate postopera-
tive period, usually both parenteral nutrition and supplemen-
tal intravenous fl uid are needed. Sodium, potassium, and 
magnesium are commonly defi cient in this context, and their 
serum levels should be closely monitored to help guide the 
composition of parenteral solutions. 

 In general, patients require approximately 25–35 kcal/kg/
day; parenterally, this is delivered with a combination of 
dextrose, lipids, and amino acids. Fat should account for 
20–30 % of the total energy requirement, and protein should 
be provided at 1.0–1.5 g/kg/day [ 1 ]. Intravenous lipid emul-
sion, traditionally derived from soybean oils, is thought to 
contribute to parenteral nutrition-associated liver disease 
(PNALD) [ 58 ]. Several groups have recently suggested the 
use of fi sh oil-based lipid emulsions to mitigate and reverse 
cholestasis [ 59 – 61 ]. While these early reports have demon-
strated encouraging results with fi sh oil, further studies are 
required to better defi ne its safety and effi cacy. 

 Some patients may require parenteral supplementation of 
certain vitamins, depending on their remnant bowel anatomy 
and amount of enteral intake. Water-soluble vitamin defi -
ciencies are rare in SBS except in patients with a proximal 
jejunostomy. To maintain normal thiamine levels, 3 mg of 
thiamine hydrochloride may be included in TPN solutions 
[ 62 ]. Vitamin B 12  defi ciency should be anticipated following 
resection of more than 60 cm of ileum, and subcutaneous 
injections of 200 μg monthly may be required [ 7 ,  8 ]. As well, 
supplementation of fat-soluble vitamins is often needed after 
loss of ileum due to impaired absorption of fat and bile acids 
[ 9 ]. Trace metals can also be replaced parenterally when 
enteral intake is unable to match gastrointestinal losses. In 
particular, zinc and selenium defi ciencies may arise in the 
setting of severe diarrhea [ 63 ,  64 ]. 

 Home parenteral nutrition is the mainstay of therapy for 
the majority of patients with chronic intestinal failure [ 57 ]. 
Its successful implementation requires a multidisciplinary 
effort that extends beyond hospital discharge with home care 
support until patient self-management is achieved. While in 
hospital, patients and their caregivers should receive educa-
tion regarding preparation and administration of parenteral 

solutions, catheter care, and signs and symptoms of potential 
complications [ 1 ]. 

 Parenteral nutrition is usually tapered as enteral feeding is 
successfully advanced. Depending on the amount and func-
tion of a patient’s residual bowel, complete or partial transi-
tion to enteral intake may be possible. Tolerance of enteral 
and oral nutrition can continue to improve over the fi rst few 
years after resection, as the remnant intestine’s absorptive 
function is enhanced through adaptation [ 55 ]. Overall, up to 
half of patients who initially require home parenteral nutri-
tion are able to achieve independence from it [ 65 ,  66 ]. 

    Complications Associated with Long-Term 
Parenteral Nutrition 
  Key Concept: The long-term use of parenteral nutrition is 
associated with several potentially life-threatening compli-
cations. Their repeated occurrences often curtail continued 
delivery of parenteral nutrition and account for signifi cant 
mortality among patients with chronic intestinal failure.  

 Parenteral nutrition is not without a wide array of morbid-
ity and mortality [ 65 ,  67 ]. A range of liver pathologies have 
been associated with chronic parenteral nutrition, including 
cholestasis, steatosis, steatohepatitis, fi brosis, and cirrhosis 
[ 68 ]. Cholestatic liver disease is particularly common among 
SBS patients due to other contributory factors such as lack of 
enteral intake and recurrent sepsis related to bacterial over-
growth or indwelling catheter [ 31 ]. In one study of 90 
patients with intestinal failure receiving home parenteral 
nutrition, chronic cholestasis occurred in 65 % of patients 
after a median of 6 months, and complicated liver disease 
(extensive portal fi brosis or cirrhosis) was demonstrated in 
50 % of patients at 6 years [ 69 ]. To reduce to the risk of these 
complications, the study’s authors suggested limiting the 
intake of ω-6 rich lipid emulsions to less than 1 g/kg/day 
[ 69 ]. Excessive dextrose feeding should also be avoided 
[ 70 ]. Other strategies to prevent liver disease include opti-
mizing the patient’s enteral intake and preventing sepsis of 
any etiology [ 58 ]. As mentioned previously, the use of fi sh-
oil- based lipid emulsions have also shown some promise in 
this regard [ 59 – 61 ]. The use of ursodeoxycholic acid can 
also be considered, as there is limited evidence for its benefi t 
in treating cholestasis [ 71 ,  72 ]. 

 Sepsis related to the indwelling venous feeding catheter is 
a signifi cant cause of mortality among patients on chronic 
parenteral nutrition. A French study involving 124 adults 
with nonmalignant SBS found that 5 of the 32 deaths (16 %) 
among patients with permanent intestinal failure were 
directly attributable to catheter-related sepsis [ 39 ]. However, 
with proper line care technique, the incidence of line sepsis 
can be as low as 0.26 episodes per patient year [ 73 ]. A local 
infection at the catheter’s exit site will often respond to intra-
venous antibiotic therapy with empiric coverage for  S. 
aureus , though the choice of antimicrobial agents may 
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require subsequent adjustment based on culture and sensitiv-
ity results [ 1 ]. Lack of response to antibiotic therapy, evi-
dence of infection along the subcutaneous tunnel tract, or 
septicemia in an unstable patient will mandate removal of 
the catheter [ 1 ,  57 ]. 

 Thrombosis of the catheter is a relatively rare event, 
occurring at an incidence of 0.07 episodes per catheter year 
in patients receiving home parenteral nutrition [ 74 ]. Venous 
access occlusion accounts for approximately one quarter of 
all catheter removals [ 75 ]. Furthermore, catheter-related 
venous thrombosis may be complicated by SVC syndrome 
and pulmonary embolus [ 74 ,  76 ]. It is not uncommon for 
catheter-related sepsis to precede thrombosis, and the for-
mer’s presence should raise the index of clinical suspicion 
for the latter and prompt consideration of prophylactic anti-
coagulation with either warfarin or heparin [ 57 ,  77 ]. 
Treatment for confi rmed venous thrombosis usually consists 
of at least 6 months of anticoagulation with low-molecular- 
weight heparin [ 57 ]. 

 Other complications that have been described in patients 
requiring chronic parenteral nutrition include renal dysfunc-
tion, metabolic bone disease, and cognitive defi cits [ 67 ,  78 ].   

    Enteral Nutrition and Oral Diet 

  Key Concept: Whenever possible, enteral intake should be 
provided preferentially over parenteral nutrition as the for-
mer has several clear advantages. The composition should 
be individualized based on the residual anatomy.  

 There is no question that the enteral route is preferred in 
this setting, as the advantages are clear. Chief among these is 
the dependence of intestinal adaption upon exposure of the 
bowel to luminal nutrients [ 79 ]. As these nutrients come in 
contact with bowel epithelium, adaptive hyperplasia of the 
intestinal mucosa is induced [ 80 ]. In addition, enteral nutri-
tion increases the secretion of trophic gastrointestinal hor-
mones that stimulate adaptation [ 79 ]. In contrast to the 
plethora of potential complications associated with long- 
term parenteral nutrition, enteral feeding is relatively safe. 
As well, the administration of enteral nutrition is signifi -
cantly less labor intensive. 

 Following massive bowel resection, the introduction of 
enteral nutrition is usually delayed until the patient is hemo-
dynamically stable. Initially, enteral feeding may be continu-
ously infused via nasogastric tube, gastrostomy, or 
jejunostomy; this mode of delivery tends to be better toler-
ated than bolus feeds. As the patient’s overall condition 
improves, gradual transition to oral diet can take place. There 
is evidence to suggest that continuous tube feeding (exclu-
sively or in conjunction with oral feeding) increases absorp-
tion of lipids, proteins, and energy compared with oral 
feeding alone [ 81 ]. Therefore, even patients who are 

 tolerating an oral diet may benefi t from tube feeding supple-
mentation as it can reduce or obviate dependence on paren-
teral nutrition. 

 The composition of enteral and oral feedings should be 
individualized based on the patient’s remnant intestinal anat-
omy, comorbid conditions, and susceptibility to certain com-
plications. In general, patients with an intact colon should be 
given a high-carbohydrate diet to take advantage of SCFA 
production via fermentation, an additional source of energy 
[ 24 ]. If concerns arise regarding  d -lactic acidosis (see 
above), mono- and oligosaccharides should be restricted in 
favor of polysaccharides; in addition, thiamine 
 supplementation and broad-spectrum antibiotics are indi-
cated [ 5 ]. While there were early advocates for restricting 
dietary fat to reduce diarrhea, triglycerides are valuable 
nutrients as they are relatively energy-dense – 9.0 kcal/g 
compared to 4.0 kcal/g for carbohydrates – and, in the case 
of long-chain fatty acids, particularly effective stimulators of 
intestinal adaptation [ 2 ,  82 ]. Therefore, a normal fat content 
is recommended for patients with retained colon. The diet for 
these individuals should be low in oxalate content to prevent 
nephrolithiasis [ 5 ]. 

 Compared to jejunum-colon patients, individuals with a 
jejunostomy face greater challenges with respect to salt and 
water depletion. Large amounts of stomal losses are exacer-
bated by enteral feeding, and careful attention must be given 
to the composition of fl uid intake. Patients should drink 
glucose- saline replacement solutions while limiting their 
oral intake of hypotonic fl uids – such as water, tea, coffee, or 
juices – to less than 500 ml daily [ 5 ]. Non-elemental diets 
tend to be favored over peptide-based diets for macronutrient 
delivery as the former have lower osmolarity while provid-
ing comparable absorption [ 83 ]. The diet of jejunostomy 
patients should also contain a normal amount of fat. Increased 
dietary fat leads to proportionately increased fat absorption 
along the remaining jejunum without signifi cantly higher 
stomal effl uent volumes [ 84 ]. 

 Transition to oral diet should take place gradually for 
patients with short bowel syndrome. Small and frequent 
meals are better tolerated and absorbed. However, in order to 
compensate for the malabsorbed portion of their dietary 
intake, patients should be encouraged to eventually consume 
more food overall than the amount to which they had previ-
ously become accustomed [ 85 ].  

    Pharmacologic Agents 

  Key Concept: Commonly used drug therapies in short bowel 
syndrome constitute several different classes but act by either 
mitigating secretory losses or slowing gut transit.  

 H2 blockers and proton pump inhibitors reduce gastric 
acid secretion, and both medication classes have been shown 
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to decrease stomal effl uent volumes in SBS patients [ 86 – 88 ]. 
They also prevent peptic ulceration and esophagitis that may 
result from transient hypergastrinemia and gastric hyperse-
cretion in SBS [ 31 ,  89 ]. It should be noted, however, that 
these drugs neither alter macronutrient absorption nor reduce 
the need for parenteral support [ 5 ]. Octreotide has similarly 
been shown to reduce intestinal fl uid losses secondary to 
diarrhea or high stomal output [ 90 ,  91 ]. In addition to decreas-
ing gastric and pancreatic secretions, octreotide also delays 
gastric emptying and intestinal transit [ 92 ]. However, experi-
mental models have demonstrated octreotide to exert inhibi-
tory effects on intestinal adaptation, a potentially signifi cant 
downside to its use in short bowel syndrome [ 93 ,  94 ]. 

 Loperamide is an antimotility agent with proven effi cacy 
in reducing water and sodium losses from an ileostomy [ 95 , 
 96 ]. Typical doses are 4–16 mg/day, but much higher doses 
may be required as the drug’s pharmacokinetics depend upon 
the enterohepatic circulation which is often disrupted fol-
lowing massive bowel resection [ 3 ,  5 ]. Codeine has similar 
effects in decreasing diarrhea, but there is evidence to sug-
gest that it impairs fat absorption [ 95 ,  97 ]. With any medica-
tion that is administered orally to patients with short bowel, 
there needs to be vigilance to ensure that it is being ade-
quately absorbed as opposed to emerging undigested in sto-
mal output or stool [ 5 ]. 

 Cholestyramine can improve secretory diarrhea following 
ileal resection by binding unabsorbed bile salts [ 98 ]. It 
should be given at a dose of 4 g prior to meals, up to three 
times daily [ 4 ]. However, this drug should not be used in 
patients who have had more than 100 cm of ileum resected; 
such extensive resection depletes the bile salt pool and ren-
ders cholestyramine ineffective, and the drug may actually 
worsen steatorrhea and cause fat-soluble vitamin defi ciency 
[ 1 ,  2 ,  99 ].  

    Growth Factors 

  Key Concept: The use of growth factors is an emerging class 
of therapy for SBS with still widely variable results. While 
promising, they are most commonly used in specialized cen-
ters or still under investigation.  

 An increasingly active area of research involves the 
potential of several growth factors to enhance intestinal 
adaptation and improve absorption in patients with short 
bowel syndrome. The current depth of evidence varies 
among these novel therapies, and some of these medications 
have been incorporated into intestinal rehabilitation pro-
grams at specialized centers. 

 The application of growth hormone in the treatment of 
SBS was fi rst suggested by early animal model studies that 
demonstrated the substance’s positive effect on mucosal 
hyperplasia after extensive bowel resection [ 100 ,  101 ]. 

Similarly, the amino acid glutamine, the primary fuel of 
enterocytes, was shown to exert trophic effects on bowel and 
stimulate nutrient absorption [ 102 ,  103 ]. By instituting regi-
mens that included growth hormone, glutamine, and dietary 
fi ber, some centers have produced case series data showing 
enhanced absorptive capacity and weaning from parenteral 
nutrition [ 104 ,  105 ]. However, the combination of growth 
hormone plus glutamine failed to improve nutrient absorp-
tion compared to placebo in two randomized controlled stud-
ies [ 106 ,  107 ]. The benefi t of growth hormone alone in SBS 
has also been investigated in two randomized 
 placebo- controlled trials; one of the studies demonstrated 
modestly increased absorptive capacity with growth hor-
mone while the other detected no difference [ 108 ,  109 ]. 
Similarly, glutamine alone has not been found to be benefi -
cial compared to placebo [ 110 ]. Nevertheless, these trials are 
uniformly small in sample size, and the role and effi cacy of 
these substances in treating SBS remain controversial. 

 Glucagon-like peptide-2 (GLP-2) is a naturally occurring 
polypeptide synthesized by enteroendocrine  l -cells located 
primarily in the terminal ileum and colon [ 67 ]. Secreted in 
response to enteral nutrition, GLP-2 promotes bowel muco-
sal growth, enhances absorptive capacity, and stimulates 
mesenteric blood fl ow [ 80 ,  111 ,  112 ]. Accordingly, jejunos-
tomy patients without an intact colon, who are known to have 
relatively little capacity for intestinal adaptation, have been 
shown to exhibit markedly impaired GLP-2 activity follow-
ing meals [ 113 ]. It follows, therefore, that GLP-2 therapy 
may have a clinically signifi cant impact on bowel adaptation 
and absorptive function in patients with SBS. In a small, non-
placebo-controlled study of SBS patients, GLP-2 treatment 
reduced fecal wet weight but did not signifi cantly change 
energy absorption or mucosal morphology [ 114 ]. Teduglutide, 
a long-acting analogue of GLP-2, was similarly shown in an 
open-label phase 2 study to increase wet weight absorption 
[ 115 ]. In this study, the drug’s benefi t was seen even in 
patients with an intact colon and near-normal endogenous 
GLP-2 levels, a fi nding which suggests that supraphysiologi-
cal doses of teduglutide may be advantageous. In a recent 
multicenter, randomized, placebo-controlled trial, 83 paren-
teral nutrition-dependent SBS patients were assigned to 
receive one of placebo, 0.05 mg/kg/day teduglutide, or 
0.10 mg/kg/day teduglutide [ 116 ]. The study’s primary effi -
cacy end point was a graded response score (GRS) that 
accounted for reduction in parenteral requirements and dura-
tion of response. The GRS was signifi cantly better in the 
0.05 mg/kg/day teduglutide compared to placebo, while no 
statistically signifi cant benefi t was seen with the 0.10 mg/kg/
day dose. Ad hoc analysis attributed the latter result to a trend 
toward higher baseline parenteral volume in the 0.10 mg/kg/
day group. Three teduglutide-treated patients were com-
pletely weaned off parenteral support. The study also con-
fi rmed teduglutide’s intestinotrophic effect through serum 
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citrulline measurements, which increased with both low- and 
high-dose treatment, but not with placebo. Interestingly, there 
is also some literature that suggests teduglutide, which has 
anti-infl ammatory properties, may induce remission and 
mucosal healing in patients with Crohn’s disease [ 117 ]. 
Whether this may translate to demonstrable effi cacy of tedu-
glutide in Crohn’s-related SBS is just one of many questions 
surrounding this therapy that require further study. 

 Several other growth factors have received attention for 
their potential role in the treatment of short bowel syndrome. 
Transforming growth factor-α, a polypeptide found in epi-
thelium along the gastrointestinal tract, has been shown to 
improve intestinal adaptation in animal models of SBS [ 118 , 
 119 ]. Hepatocyte growth factor, when administered in rats 
following massive small bowel resection, enhanced intesti-
nal epithelial cell function and mucosal mass beyond the 
normal adaptive response [ 120 ]. Studies of other growth fac-
tors including interleukin-11, insulin-like growth factor, and 
keratinocyte growth factor also demonstrated positive effects 
[ 121 – 123 ]. The intestinotrophic effects of these peptides 
have yet to be demonstrated in humans.   

    Surgical Management 

  Key Concept: Surgery for SBS aims to improve the patient’s 
quality of life by increasing residual absorptive function and 
reducing overall morbidity and complications.  

 Surgical options for SBS include small bowel transplanta-
tion and a variety of non-transplant procedures. The choice 
and timing of these interventions depend on the patient’s 
remnant intestinal anatomy, comorbid conditions, and 
response to medical management. 

    Restoration of Intestinal Continuity 

  Key Concept: Never miss out on an opportunity to restore 
intestinal continuity if enough residual bowel remains.  

 For patients with an end stoma and residual distal bowel, 
intestinal continuity should be reestablished when possible. 
This intervention restores the absorptive functions and hor-
monal “braking” mechanisms of the previously diverted 
bowel and prolongs intestinal transit [ 124 ]. The resulting 
improvement in overall absorption may be suffi cient to allow 
weaning off parenteral nutrition [ 67 ]. When large bowel is 
brought back into continuity, one should be cognizant of the 
corresponding increase in the patient’s susceptibility to 
 complications such as nephrolithiasis and  d -lactic acidosis. 

 With respect to timing, reoperation should be deferred 
until the patient is hemodynamically stable and medically 
optimized. Further waiting may be prudent to avoid diffi cult 
adhesions and minimize surgical morbidity. Any intra- 
abdominal sepsis should be resolved preoperatively, 

if  possible. Many underlying etiologies in SBS predispose to 
stricture formation, and distal obstruction must be ruled out 
prior to restoring intestinal continuity.  

    Procedures to Slow Intestinal Transit 

  Key Concept: For patients who have failed medical therapy 
and have maximized adaptation, surgical procedures aimed 
at slowing intestinal transit can improve absorption as fl uids 
and nutrients remain in contact with bowel mucosa for lon-
ger periods of time.  

 In general, these slowing procedures should be consid-
ered only for patients whose residual bowel is already in 
continuity and maximally adapted [ 125 ]. Of these individu-
als, the subset with relatively ample intestinal length, but 
with lack of response to medical therapy, is most likely to 
benefi t from this surgical strategy [ 67 ]. 

 Among this group of procedures, segmental reversal of 
small bowel has been most extensively evaluated and appears 
to be the most effective [ 125 ]. The technique involves sepa-
rating a segment of small bowel from the adjacent intestine 
while leaving its blood supply intact and subsequently reanas-
tomosing the segment in the opposite direction of normal 
intestinal fl ow. To avoid complete volvulus of the mesentery, 
each of the proximal and distal parts of the bowel can be 
rotated 90° so that the mesentery of the reversed segment only 
needs to be rotated 180° [ 126 ]. The ideal length of reversed 
segment appears to be approximately 10–15 cm; if the anti-
peristaltic segment is too long, bowel obstruction can result 
[ 127 ]. The location of the reversed segment should be chosen 
as distally as possible to decrease the symptoms of obstruc-
tion [ 31 ]. While results vary throughout the literature, adult 
series have generally shown a favorable response to segmen-
tal reversal in approximately 70 % of the patients [ 124 ]. 

 Other techniques to slow intestinal transit include colonic 
interposition, creation of intestinal valves to produce a par-
tial obstruction, and implantation of reversed electrical pac-
ing devices [ 128 – 130 ]. Published experience is very limited 
for these procedures, and they should only be employed by 
highly experienced surgeons in the absence of more proven 
alternatives.  

    Procedures to Lengthen Residual Bowel 

  Key Concept: Intestinal lengthening surgery should be con-
sidered for patients with dilated and severely shortened 
bowel that precludes independence from parenteral nutrition 
despite optimal adaptation and medical treatment.  

 These techniques create additional length by exploiting 
the compensatory dilatation of the residual bowel that nor-
mally occurs following extensive bowel resection [ 124 ]. The 
operations also taper the bowel, which results in improved 
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motility and reduced bacterial overgrowth. It should be noted 
that patients with advanced liver disease are poor candidates 
for lengthening and should be referred for intestinal trans-
plantation instead [ 131 ]. 

 The Bianchi longitudinal intestinal lengthening proce-
dure involves separating the two layers of small bowel mes-
entery, each layer containing blood vessels that enter one 
side of the bowel wall (Fig.  29.1 ) [ 132 ]. The dilated bowel 
is then divided longitudinally between the mesenteric layers 
to form two parallel lumens. End-to-end anastomosis of 
these two newly formed bowel loops creates an intestinal 
segment that is longer but narrower than the original seg-
ment [ 125 ]. Over time, the absorptive surface area may 
increase as the lengthened segment dilates [ 124 ]. The 
reported experience with the Bianchi procedure predomi-
nantly consists of case series data in the pediatric literature 
[ 133 ]. In two larger series, the majority of patients who 

underwent the procedure were successfully weaned off par-
enteral nutrition [ 131 ,  134 ].

   A more recent addition to the intestinal lengthening arma-
mentarium is the serial transverse enteroplasty (STEP) [ 135 ]. 
The technique involves the partial transection of dilated 
bowel using a linear cutting stapler, which is applied sequen-
tially from alternating and opposite directions, in transverse 
fashion (Fig.  29.2 ). The goal is to produce a zigzag pattern of 
lengthened bowel with a diameter of approximately 2 cm. In 
contrast to the Bianchi procedure, STEP can be employed for 
recurrent bowel dilatation after previous lengthening [ 133 ]. 
Published results with this technique have been promising. A 
multicenter registry of 21 SBS patients undergoing STEP 
reported that the percentage of total calories tolerated enter-
ally increased from 31 to 67 % at a median follow-up of 12.6 
months [ 136 ]. A single-institution experience that included 
34 STEP and 43 Bianchi procedures demonstrated a trend 
toward a higher rate of weaning from parenteral nutrition in 
patients who underwent STEP (60 % vs. 55 %) [ 131 ]. Long- 
term outcomes after STEP were reported in a single-center 
series of 12 pediatric patients; while 2 patients subsequently 
received liver-intestinal transplants and 2 others died of liver 
failure, 7 of the remaining 8 patients were weaned off paren-
teral nutrition by 4 years post-STEP [ 137 ].

       Other Non-transplant Procedures 

  Key Concept: Dilation and adaption of the bowel can be 
helpful but also can lead to complications that may need to 
be addressed with other surgical procedures.  

 As alluded to previously, dilatation of the intestinal rem-
nant normally occurs as an adaptive response following 
resection in order to slow intestinal transit and increase 
mucosal absorptive area [ 124 ]. However, this compensatory 
process can lead to pathologic consequences such as dys-
motility, bacterial overgrowth, and impairment of absorptive 
function. For such scenarios in patients with moderately 
shortened bowel, plication of the bowel wall and tapering 
enteroplasty may be benefi cial [ 67 ,  127 ].  

    Small Bowel Transplantation 

  Key Concept: Small bowel transplantation is a viable thera-
peutic option for intestinal failure as improvements have 
occurred in immunosuppressive agents. While select patients 
are typically in the end stage who have failed parenteral 
nutrition, there is controversy regarding the need to expand 
this to more patients earlier in their SBS course.  

 Historically, transplantation of the small intestine was 
believed to be associated with seemingly insurmountable 
challenges related to the organ’s immunogenicity and colo-
nization with microorganisms [ 138 ]. Earlier efforts were 

a

b

  Fig. 29.1    The Bianchi longitudinal intestinal lengthening procedure 
(Reprinted from Bianchi [ 160 ], ( a ) The bowel and its mesentery are 
divided longitudinally to yield two vascularized halves of the bowel 
wall. ( b ) End-to-end anastomosis of the newly formed bowel loops 
results in a longer but narrower segment of bowel compared to the orig-
inal loop. © Elsevier 2006)       
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associated with very high rates of morbidity and mortality 
related to rejection, graft loss, and bacterial translocation 
leading to sepsis. More recently, refi nement of surgical 
technique in addition to enhanced immunosuppressive and 
other perioperative strategies has signifi cantly improved 
outcomes [ 138 ,  139 ]. Therefore, small bowel transplanta-
tion has become fi rmly established as a viable therapeutic 
option for intestinal failure. Depending on the extent of 
liver disease and other abdominal pathology, a combined 
liver-intestine or multivisceral graft may be indicated [ 139 ]. 
Recent data from high-volume intestinal transplant centers 
demonstrate 1-year patient and graft survival rates that 
exceed 80 and 70 %, respectively [ 140 – 142 ]. While long-
term survival has also dramatically improved in recent 
decades, they still fall short of outcomes seen with other 
abdominal organ transplants [ 143 ]. The Pittsburgh group 
reported their series of intestinal and multivisceral trans-
plants divided into time periods; for the 322 transplants per-
formed during the study’s latest era (between 2001 and 
2008), 5-year patient and graft survival rates were 68 and 
53 %, respectively [ 142 ]. There are ongoing efforts to 
develop novel strategies to overcome late graft loss and its 
sequelae [ 142 ,  144 ]. 

 Traditionally, intestinal transplantation has been reserved 
for patients with permanent intestinal failure who can no 
longer be maintained on total parenteral nutrition therapy 

[ 145 ]. Specifi cally, patients should be considered for trans-
plantation if they have impending or overt liver failure, 
repeated loss of central venous access due to thrombosis, 
recurrent episodes of catheter-related sepsis, or frequent 
dehydration despite intravenous supplementation [ 146 ]. For 
these patients, prompt referral to a transplant center for 
evaluation is imperative for optimizing outcome [ 147 ,  148 ]. 
Early transplantation, as defi ned by less than 12 months of 
prior parenteral nutrition therapy, has been shown to be 
associated with better survival [ 142 ]. As clinical outcomes 
of intestinal transplantation continue to improve, some 
experts have advocated for the restrictive indications to be 
broadened [ 149 ]. Indeed, there has been increasing debate 
regarding the role of “preemptive” transplantation in 
patients who are at high risk of developing parenteral nutri-
tion failure; this may apply to patients with ultrashort small 
intestine (<50 cm), primary motility disorders, chronic 
obstruction, and radiation injury [ 144 ,  149 ]. The poor prog-
nosis associated with parenteral nutrition failure supports 
early consideration of transplantation [ 149 ]. Furthermore, 
there are multiple studies that demonstrate improved qual-
ity of life indicators following transplantation [ 143 ,  149 ]. 
As well, intestinal transplantation has been shown to be 
cost-effective for managing intestinal failure as long as 
graft function is maintained for at least 2–3 years after 
 surgery [ 150 ].   

GIA stapler

Antimesenteric border
  Fig. 29.2    The serial transverse 
enteroplasty (STEP) procedure 
(Reprinted from Javid et al. [ 161 ] 
© Elsevier 2005)       
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    Future Directions 

  Key Concept: We remain hampered by a widespread lack of 
effective options for severe SBS, although emerging technol-
ogy is in the investigative phase to give patients additional 
hope.  

 Despite its recent advances, small intestinal transplanta-
tion continues to be limited by issues such as donor avail-
ability, graft rejection, and adverse effects related to 
immunosuppression. As a potential solution to overcome 
these diffi culties, tissue-engineered small intestine has been 
studied in animal models [ 151 ,  152 ]. The technology makes 
use of biomaterials such as small intestinal submucosa to 
generate new tissue and takes advantage of the regenerative 
ability of intestinal epithelium [ 153 ]. While normal struc-
tural components have been successfully generated, peristal-
tic motion of the intestine has yet to be recreated [ 133 ]. As 
well, it may be diffi cult to procure the necessary neonatal 
intestinal organelles in humans and to scale up the size of the 
tissue-engineered intestine to clinically useful dimensions 
[ 153 ]. Nevertheless, if this technology were to become fea-
sible in the future, it has the potential to dramatically alter 
the management of short bowel syndrome.  

    Outcomes 

  Key Concept: The prognosis of patients with short bowel 
syndrome is determined by their remnant intestinal anatomy 
and underlying disease and modulated by their response to 
medical and surgical treatments.  

 Overall, patients who are dependent on home parenteral 
nutrition (HPN) have higher mortality than their age-matched 
counterparts in the general population [ 154 ]. A French group 
recently reported their results over a 25-year period including 
268 consecutive adult SBS patients who required HPN [ 66 ]. 
Survival was 94, 70, and 52 % at 1, 5, and 10 years, respec-
tively. Complications related to SBS and HPN combined 
accounted for only 26 % of the mortality. The study also 
found the probabilities of a patient remaining dependent on 
HPN were 74, 64, and 48 % at 1, 2, and 5 years, respectively. 
Factors signifi cantly associated with HPN dependence at 5 
years included remnant small intestinal length of less than 
75 cm, less than 4/7 of colon remaining, and postoperative 
citrulline concentration of less than 20 μmol/L. Comparable 
results have been reported by other centers regarding the 
prognosis of HPN-dependent patients, including 5-year sur-
vival rates ranging between 60 and 78 % [ 65 ,  155 ,  156 ]. 

 There have been few studies addressing quality of life 
(QOL) of patients on HPN. Jeppesen et al. used two vali-
dated (QOL) questionnaires on 49 HPN-dependent patients 
and 36 patients who did not receive HPN but had anatomical 
or functional short bowel [ 157 ]. Compared to the latter 

group, the former was found to have a poorer quality of life 
that was comparable to that reported for dialysis-dependent 
patients with chronic renal failure. Another research demon-
strated that lowest QOL scores are more common during the 
fi rst year on HPN, particularly if the patient was previously 
well [ 158 ]. Quality of life then gradually improves under its 
plateaus after 4–5 years on HPN. A US study found low 
quality of life in patients requiring long-term HPN to be 
associated with length of time on total parenteral nutrition, 
lack of family supports, and fi nancial diffi culties [ 159 ]. With 
respect to intestinal transplantation, there is increasing evi-
dence that it results in improved quality of life measures 
[ 144 ]. In a comparison of QOL measures between 79 adult 
transplant survivors and 79 HPN patients, Abu-Elmagd et al. 
reported superior results with transplantation across several 
psychological, emotional, and social domains [ 143 ].  

    Summary Pearls 

 You will be confronted with patients with SBS, and they may 
be some of the most challenging that you will encounter. It is 
important to remember that the management of the patient 
with short bowel syndrome is guided by a thorough under-
standing of the remnant intestinal anatomy and physiology 
as well as the underlying disease (Fig.  29.3 ). These factors 
will largely determine the patient’s clinical manifestation, 
which may range from mild malabsorption correctable with 
dietary modifi cations to intestinal failure requiring complex 
bowel rehabilitation and surgical strategies. As outcomes in 
published series consistently correlate with residual length 
of small intestine, it is worthwhile during the initial resection 
operation to preserve as much of it as possible. Similarly, an 
intact colon is valuable as it can compensate for the lost 
absorptive function, and its presence is associated with inde-
pendence from home parenteral nutrition.

   A multidisciplinary approach is essential for the optimal 
care of these complex patients. In particular, individuals who 
are dependent on home parenteral nutrition should be man-
aged by a center with appropriate expertise and resources. 
This is likely to optimize intestinal rehabilitation, reduce 
complications associated with long-term parenteral nutri-
tion, and facilitate access to specialized medical and surgical 
therapies. For nutritional support, you should use the enteral 
route whenever possible; the presence of luminal nutrients is 
necessary for intestinal adaption, a process which may con-
tinue for several years following resection. Antisecretory and 
antimotility medications may be useful adjuncts for reducing 
water and salt losses. Among the growth factors, GLP-2 and 
its analogue, teduglutide, are promising intestinotrophic 
agents that can augment a bowel rehabilitation regimen. 

 In the absence of contraindications to surgery, you should 
attempt to restore intestinal continuity. For patients whose 
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bowel is already in continuity, but cannot wean off parenteral 
nutrition despite seemingly adequate intestinal length, seg-
mental reversal of small bowel should be considered to slow 
transit. On the other hand, for patients who are clearly limited 
by a very short bowel that is dilated, either the Bianchi proce-
dure or STEP may be appropriate. Of these two 
 bowel- lengthening operations, STEP is likely easier to per-
form and can be used as a repeat procedure. Finally, intestinal 
transplantation has evolved over recent years to offer improved 
survival and quality of life outcomes. Most importantly, for 
SBS patients with adverse risk factors for failing parenteral 
nutrition or if you do not feel comfortable or have the resources 
to care for these patients, referral for evaluation regarding 
transplantation should be considered early in their course.     
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            Initial Mindset 

  Key concept: Gather your thoughts and as much information 
about the patient as quickly as possible, then rely on your 
past experiences and sound judgment.  

 The busy schedules of surgeons rarely afford a free moment, 
and, in fact, the call for assistance from a colleague in the oper-
ating room often comes when you are the most involved in the 
care of your own patients. When you receive the phone call for 
an intraoperative consultation, you must make a determination 
as to how to deal with your own schedule. It is important to 
understand the immediacy of the need for your help. At times, 
an injury may have occurred during a gynecological procedure 
that can be addressed in an hour or two at the end of that pro-

cedure. In the case of signifi cant bleeding or an unstable 
patient, a more immediate need is required and you must 
notify (apologize to) your patients accordingly. 

 Between the time of the call from the consulting surgeon 
and your arrival in the operating room, a lot of potential sce-
narios can go quickly through your mind. By calling upon 
similar situations that you have encountered in the past, you 
may develop a plan of management with multiple alterna-
tives. It is important to rapidly obtain as much information as 
possible. These include demographic information, indication 
for the operation, prior surgical history, type of operation, 
and the circumstances surrounding the need for consultation. 
You should try and obtain the patient’s imaging and endo-
scopic history to better understand the current situation. A 
quick review of recent images may give you an idea about 
previous surgeries and additional pathology that may war-
rant consideration. All of these details will allow you to start 
to visualize the expected operative fi ndings, associated com-
plexity, as well as the possibilities of anatomic variations. In 
the case where minimal or no history is available, approach 
the patient with consideration of their age, body habitus, and 
assessment by the requesting physician and anesthesiologist 
of their current state of health. 

 Another very important consideration is your prior rela-
tionship with the consulting surgeon and your thoughts on 
his/her judgment and technical abilities. Your experience as a 
specialist has likely put you in a position where you have seen 
many of these challenges before, so try to replay in your mind 
those experiences and what made the outcomes successful.  

    Initial Evaluation 

 Upon entering the operating suite, the situation must be rap-
idly assessed. This includes obtaining information from the 
anesthesiologist on the stability and ASA status of the patient 
and type of antibiotics given and when. If bowel resection 
was not a planned procedure, it must be confi rmed that the 
patient has received coverage of enteric gram (−) bacilli, 
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 Key Points 

•     Careful assessment and good operative exposure 
are key steps in preparing for any operation.  

•   Do not compromise known surgical principles or 
sound judgment in order to satisfy a requesting 
physician.  

•   Most of the situations that you will encounter will 
be similar to something you have seen in the past; 
use your experience and build upon it.    
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 Enterococcus  and anaerobes. Timing must also be consid-
ered, and another dose of “bowel appropriate” antibiotics 
may be indicated depending on the initial antibiotic choice 
and its timing [ 1 ]. 

    Positioning 

  Key concept: Don’t be afraid to change the patient’s position 
to help accomplish what you need to do.  

 Evaluate the position of the patient. Depending on the rea-
son for the consultation, it may be useful to move the patient 
from supine to low lithotomy position. This can frequently 
be done without contaminating the abdominal incision and is 
relatively easy to accomplish if  you  help the staff with posi-
tioning. You must identify the location of the patient on the 
operating table and make sure that all connections including 
those for self-retaining retractors are free prior to moving the 
patient down on the table. Stirrups or low lithotomy boots 
can be placed on the sides of the table, legs put into position, 
and the sterile drape cut down the middle. Sterile leggings 
can then be placed over the drape and will allow for excellent 
exposure to the anus, rectum, or pelvis if needed (Fig.  30.1 ). 
The low lithotomy position allows for endoscopic evaluation 
of the rectum (and possibly the entire colon), placement of 
ureteral stents, transanal insertion of stapling devices for an 
anastomosis, and anastomotic testing.

       Initial Survey 

 A survey of the available instrumentation, possible endo-
scopic or radiologic needs, and additional available staff 
should be addressed with the operating room personnel. In 
years past, when I traveled to multiple hospitals, I used to 

carry a set of “special” instruments in my car. The basic 
operating instruments are now available in most hospitals. In 
the cases of endometriosis that cannot be differentiated from 
rectal cancer or other situations requiring identifi cation or 
localization of lesions, rigid proctosigmoidoscopy or fl exible 
sigmoidoscopy can be very helpful. To gain a better under-
standing of the anatomy and allow planning your approach, 
you may even consider doing these procedures prior to 
scrubbing. Rarely is radiology necessary beyond confi rming 
instrument and sponge counts. You may fi nd the need for 
ureteral stents to be placed. The lithotomy position facilitates 
stent placement. If you are not in a hospital where you work 
frequently, asking the consulting surgeon for their choice of 
urologist may be wise.  

    Examination 

  Key concept: Don’t just focus on the problem at hand, but the 
entire situation. Establish roles early.  

 Once at the patient’s side, look fi rst at the problem for 
which you are consulted. Next, evaluate the rest of the 
abdominal viscera including the extent of adhesions and the 
magnitude of any injury present. The length of the remaining 
small bowel and its accessibility are important. After apprais-
ing the situation and the interventions required, you must 
determine whether you will assume control of the case or 
“assist” the requesting physician. If the consulting surgeon 
needs assistance with adhesiolysis for improved exposure of 
their operative fi eld, I normally act only as a consultant and 
return the operation to the primary surgeon for completion. 
If, on the other hand, there is a signifi cant bowel injury or a 
need for bowel resection, then I would assume primary con-
trol of the operation and often the postoperative care. Again, 
this has a lot to do with my prior relationships with the pri-
mary surgeon.  

    Exposure/Operative Procedure 

  Key concept: You should be familiar with several methods to 
extend your incision and provide adequate exposure.  

 After deciding what needs to be done, you must determine 
if the exposure is adequate to perform the indicated proce-
dures. The beauty of a midline incision is that it can be 
extended as needed. If you have a Pfannenstiel incision and 
need greater exposure, it can be enlarged by conversion to a 
Cherney incision. This involves extending the fascial incision 
to the pubic tubercles laterally and dividing the tendonous 
attachments of the rectus abdominis muscles to the pubic 
crest [ 2 ]. Additionally, the Maylard incision divides the rec-
tus muscle to facilitate improved exposure, but is limited to 
the lower part of the peritoneal cavity (Fig.  30.2a–d ). If the 

  Fig. 30.1    Draping technique to facilitate exposure to the perineum       
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upper abdomen requires signifi cant attention that cannot be 
reached through the lower incision, it may be necessary to 
convert to a midline incision extending up as high as neces-
sary. This is referred to as an “inverted T” incision and may 
provide good exposure for the entire abdomen [ 3 ]. Another 

approach is the “hockey-stick” incision. This is created by a 
vertical incision at the lateral aspect of the lower transverse 
incision. It is made lateral to the rectus muscle, which is usu-
ally divided. The incision can be extended upward to the cos-
tal margin, if needed, for further exposure [ 4 ].

Peritoneum
opened by
cautery

Incision

Maylard
incision

Rectus
fascia

a b

Rectus muscle
cut by cautery

c d

  Fig. 30.2    ( a–d ) Maylard incision technique       
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        Common Intraoperative Consults 

    Extensive Adhesions 

  Key concept: Meticulous dissection and knowing when to 
divert avoid additional problems.  

 One situation that you may encounter is that of dense adhe-
sions that prevent access to a surgical site. What seems like a 
diffi cult situation to the surgeon who does not deal with bowel 
on a daily basis may be relatively straightforward to the expe-
rienced GI surgeon. In the face of diffi cult and tedious adhe-
sions, careful and patient adhesiolysis will often be rewarded 
by a good result regardless of etiology. In performing a diffi -
cult adhesiolysis, it is usually better to leave a bit of perito-
neum or fascia on the bowel rather than risk an enterotomy. 
Another technique used by those facile with knife dissection 
is to use a blade rather than scissors to divide adhesions. 

 A patient who has had very recent abdominal surgery may 
have fusion of tissue planes between the small bowel and 
surrounding structures. In this circumstance, if it is not pos-
sible to safely separate the loops with careful dissection, it 
may be best to perform some type of intestinal diversion and 
a gastrostomy with plans for intravenous nutrition and return 
in 6–12 weeks for a repeat operation.  

    Injury to Large or Small Bowel 

  Key concept: The extent of injury will help determine the 
degree of repair or resection required.  

 The calls for injury to the bowel that cannot be repaired 
by the primary surgeon typically come from the gynecologist 
or urologist due to their lack of comfort with bowel surgery. 
Most small bowel injuries can be resected or repaired pri-
marily. You must properly examine each injury by fully 
mobilizing the area of involved bowel. It is diffi cult to estab-
lish “rules” as to when to repair serosal or seromuscular inju-
ries. Typically, I do not repair simple serosal injuries. This is 
due to the fact that the major strength of the bowel wall 
comes from the submucosa, with only minimal contributions 
from the serosa and muscular layers [ 5 ]. If the muscularis 
has also been stripped from the submucosa and there is bulg-
ing of the mucosa, I will often repair. Milking the bowel con-
tent past the area of injury will often help identify an area of 
full-thickness injury as well as the adequacy of the repair. To 
avoid narrowing the bowel, I try to close the defects trans-
versely with interrupted Lembert sutures. I then return at the 
end of the procedure and carefully inspect the repair for evi-
dence of ischemia. If it looks questionable or ischemic, I 
would favor segmental resection. With electrosurgical inju-
ries, it can be diffi cult to evaluate the depth or extent of the 
thermal damage and the potential exists for delayed perfora-
tion. The simplest and safest approach is imbrication of the 

site of potential injury with a series of Lembert sutures as 
described above [ 6 ]. In situations where there is concern for 
breakdown of repair, malnutrition, and steroid use, a drain 
left near the repair can potentially establish a controlled fi s-
tula. Once the entirety of the abdominal viscera has been 
evaluated, it becomes important to assess the remaining 
length, particularly of the small bowel. Those who have had 
a signifi cant amount of their small bowel resected may be at 
risk for short bowel syndrome [ 7 ]. 

 For colonic injuries, the same decisions must be made, to 
resect or repair. These situations should be handled similar to 
a trauma setting. There are several studies that support the 
primary repair of injuries that involve <50 % of the bowel 
wall and have no evidence of devascularization. If there are 
perforations or injuries that involve >50 % of the bowel wall, 
result in complete transection, and have signifi cant tissue 
loss or evidence of vascular compromise, resection should 
be undertaken. The experience from the University of 
Tennessee has shown that in these patients a management 
algorithm based on patient comorbidities and transfusion of 
greater than six units of blood can help determine the opera-
tive approach. They suggest that patients with chronic renal 
failure, congestive heart failure, HIV, and cirrhosis and those 
on chronic steroids or who have been transfused more than 
six units of blood should be diverted. Otherwise, resection 
and primary anastomosis is typically safe [ 8 ]. 

 Special circumstances include the presence of multiple 
colonic injuries and injuries that are proximal to an anasto-
mosis. You may perform a resection of one colonic injury, 
but may not be able to include them all, leaving questionable 
bowel to be addressed. The use of omental patches may be 
useful to cover or reinforce these types of injuries. The use of 
serosal patches (suturing another segment of healthy bowel 
over an injury) has been described, but I have used this tech-
nique very rarely. Fibrin glue has also been employed to 
reinforce bowel repairs with variable results [ 6 ]. Another 
acceptable approach is repair and proximal diversion. An 
adjunctive maneuver when dealing with colonic repairs in an 
unprepared colon is the milking of solid stool into a segment 
of colon that is to be resected. This will decrease the amount 
of stool remaining in the bowel, particularly proximal to an 
anastomosis.  

    Injury to Rectum 

  Key concept: While diversion plays a larger role with rectal 
injuries, factors such as the location of the injury, patient’s 
clinical status, tissue health, and degree of contamination 
are extremely important in decision-making.  

 Rectal injuries are among the more common reasons for 
intraoperative consultation. Whether or not the patient has 
had pelvic radiation, dates of administration and the dose 
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given are important details for safe operative decision- 
making. The timing of the radiation is at least as important as 
the dosage. Beyond 8–12 weeks, intimal fi brosis and thick-
ening may lead to a decrease in blood fl ow to and impaired 
healing of the radiated segment of bowel. Performing a prox-
imal diversion or bringing in well-vascularized tissue to but-
tress the repair of radiated bowel should be considered. 
Possibilities for such reinforcement include an omental ped-
icle or muscle fl aps such as gracilis or rectus abdominis. 
These can also be valuable techniques to use in patients who 
have an injury to the rectum during a hysterectomy. 
Interposing tissue such as the omentum between the rectal 
repair and fresh vaginal cuff may reduce the incidence of 
postoperative rectovaginal fi stula formation. 

 As in colon injuries, much of the decision-making in rec-
tal injuries is similar to that in the treatment of trauma. The 
mechanism of injury is of importance whether it be sharp, 
avulsion, or thermal (Fig.  30.3 ). The amount of contamina-
tion, the stability of the patient, and whether the injury is 
intraperitoneal or extraperitoneal are also of consideration. If 
a bowel injury is nondestructive and in the upper one-third of 
the rectum (intraperitoneal), these can safely be managed 
with primary repair and selective diversion depending on the 
circumstances of the consult. In the lower two-thirds of the 
rectum (extraperitoneal), injuries should be debrided to 
healthy tissue and repaired; if possible, a presacral drain 
(brought out through the abdominal wall) and diversion 
should be considered [ 9 ]. If the patient is unstable, has 
received several transfusions, or is medically unfi t, diversion 
should be very strongly considered. Additionally, I may have 
a lower threshold to divert in a consulting situation than I 
would in an operation where I am the primary surgeon. This 
holds true because you may or may not know every clinical 
aspect of the case and you want to do the safest thing possi-

ble. The patient may have issues with incontinence that no 
one has addressed, and creating a low colorectal anastomosis 
may exacerbate this.

       Mass 

  Key concept: In the absence of obstruction, obtaining issue 
and returning at a future time with more information and 
discussion with the patient are often benefi cial.  

 The operating surgeon may encounter a mass either by 
palpation of the colon during routine exploration or in an 
extraluminal location with involvement of the bowel. In the 
initial evaluation of the mass, the degree of obstruction that is 
present must be determined. If obstruction is not an issue or 
malignancy can be ruled out (as in endometriosis), it may be 
best to return at another time after proper bowel evaluation 
and after obtaining informed consent from the patient. If 
obstruction is present in the colon and it has not been prepped, 
the risk of contamination and anastomotic problems should 
be considered. At this time, my preference remains in favor 
of bowel preparation for elective cases. In the consulting situ-
ation, if the patient has not been prepped, I am willing to do 
anastomoses without bowel preparation in light of the data 
that have shown no increased complications. A Cochrane 
Review performed in 2011 showed no statistically signifi cant 
evidence that patients benefi t from mechanical bowel prepa-
ration nor the use of rectal enemas [ 10 ]. In addition, one 
study showed that the liquid stool present in patients that had 
bowel preps caused a signifi cantly higher rate of spillage and 
therefore could lead to a higher rate of infection [ 11 ]. As 
mentioned previously, solid stool can be maneuvered into the 
portion to be removed to decrease the amount of stool burden 
proximal to your anastomosis. It must be remembered that 
the data regarding colonic resection and bowel preparation do 
not apply to situations where the bowel is obstructed. The 
intestine proximal to an obstruction is typically dilated and 
congested, and I feel that anastomosis to such a segment of 
bowel is dangerous. If the bowel is resected back to healthy 
small bowel, an anastomosis can still be considered. A bypass 
may also be considered if the mass is unable to be removed. 

 If the mass is extraluminal and not causing obstruction, 
biopsy should be performed to determine the nature of the 
problem as well as to determine the presence of possible 
malignancy. Removal can be considered if the risks do not 
seem excessive. In addition to adenocarcinoma, other less 
frequent fi ndings on biopsy include endometriosis (which 
will be discussed later), carcinoid, desmoid, lymphoma, and 
necrotic tissue (such as a lymph node). Carcinoid frequently 
involves the appendix or terminal ileum. Resection is fre-
quently safe and advisable for carcinoid tumors. Remember 
that ileal carcinoids are often multiple, so careful examina-
tion of the adjacent bowel is advisable. Desmoid tumors are 

  Fig. 30.3    Rectosigmoid perforation from a prior colonic stent 
(Courtesy of Philip Y. Pearson, MD)       

 

30 The Intraoperative Consult



468

seen most frequently in patients with familial adenomatous 
polyposis and can involve the mesentery or the abdominal 
wall. My general approach to desmoids would be not to 
resect. Smaller lesions on the abdominal wall may be safely 
removed, but with nonobstructing smaller lesions involving 
the mesentery, the fi rst line of therapy is often medical with 
sulindac and anti-estrogens. Larger desmoids may be diffi -
cult to remove safely due to the involvement of mesenteric 
 vessels and often result in signifi cant portions of bowel being 
resected. These are best treated with chemotherapy [ 12 ]. 

 Isolated gastrointestinal lymphomas rarely cause obstruc-
tion or perforation due to their pliable nature and most often 
present with acute abdominal pain. They should be resected 
for potential cure, staging information, and avoidance of com-
plications. A recent review of primary small bowel and colonic 
lymphoma showed that small bowel lymphoma did benefi t 
from postoperative chemotherapy. Colorectal lymphoma on 
the other hand did not show a signifi cant difference with che-
motherapy or surgery alone as most required surgery for com-
plications or diagnosis [ 13 ]. Necrotic lymph node  tissue may 
need to be debrided, but does not need to be resected to clear 
margins. This may be an indication for a drain.  

    Colonic Infl ammation 

  Key concept: Many infl ammatory conditions can be treated 
medically, while perforations should be repaired at the time.  

 These consultations usually arise in the setting of pelvic 
surgery, typically gynecological or urologic procedures. 
They may also arise in the setting of right lower quadrant 
pain and immunosuppression. The sigmoid or descending 
colon may be noted to have infl ammation or be adhered sig-
nifi cantly to structures of interest to the requesting surgeon. 
It is important to note that infl ammation of the colon in the 
face of diverticulosis may be related to a variety of colitides 
that may best be treated medically. Therefore, infl ammation 
of the colon, by itself, is not an indication for resection. 
Purulence is often encountered. Most of these patients have 
been asymptomatic as far as episodes of acute diverticulitis 
are concerned. A detailed history, if available, is helpful in 
these situations. This is often not readily available, and dis-
cussions with family members may or may not yield any 
additional clinical information. 

 In general, simply following sound surgical principles 
applies. A perforation associated with diverticular disease 
can be identifi ed with air insuffl ation by inserting a rigid 
proctoscope and examining the air-fi lled bowel with saline in 
the pelvis. If no air leak is identifi ed and there is minimal to 
no contamination, often times the diverticulitis can be 
observed with appropriate antibiotic coverage. This may be 
combined with intra-abdominal drains depending on the 
comfort level of the operating surgeon. In the face of perfo-
ration without gross contamination, a resection with primary 

anastomosis can be performed [ 14 ]. A proximal diverting 
stoma, colostomy, or loop ileostomy may be added depend-
ing on the condition of the patient and the bowel. 

 Right lower quadrant pain can also mimic other disease 
states of an infl ammatory nature. General surgeons operating 
for appendicitis often encounter these situations. The fi nding 
of diverticulitis of the right colon or appendix is rarely diag-
nosed correctly preoperatively, with most patients being 
diagnosed with appendicitis. Appendectomy with or without 
diverticulectomy followed by antibiotics is appropriate for 
infl ammation of a diverticulum. If there is localized abscess, 
perforation, or concern for cancer, a right hemicolectomy is 
the procedure of choice [ 15 ]. 

 Another diffi cult situation is the patient with right lower 
quadrant pain, neutropenia, and, sometimes, even sepsis. 
Oftentimes in neutropenic enterocolitis, the most diffi cult 
decision is when to take the patient to the operating room, 
and if you are being consulted intraoperatively, this decision 
has already been made. Most literature is based on retrospec-
tive case series, but do show a trend toward improved out-
comes with surgery. Most authors recommend a right 
hemicolectomy as the mucosal injury can be more extensive 
than the serosal surface reveals. An end ileostomy with 
mucous fi stula would be the safest approach in this situation 
involving immunosuppression and potential sepsis [ 16 ].  

    Cancer and Polyps 

  Key concept: Proper lesion location and adherence to onco-
logic principles such as en bloc resection is imperative. 
Other situations may be best handled by closing the patient 
and obtaining appropriate staging information.  

 Several issues can arise in operations for malignant pro-
cesses of the colon and rectum. A common intraoperative 
consult is the call for assistance in locating a mass. In the 
colon, this can occur if the lesion was not tattooed or the 
endoscopist experienced looping of the scope resulting in 
inaccurate localization. The diffi culty in identifying distal 
lesions of the large bowel may be the variation that can occur 
with measurements obtained by fl exible versus rigid instru-
ments. If the operating surgeon did not confi rm the location 
prior to the abdominal operation, the fi rst step is to place the 
patient into low lithotomy and examine thoroughly with a 
fi nger, rigid proctoscope, or even a fl exible sigmoidoscope 
or colonoscope depending on the likely location of the mass. 
If the operation is being done laparoscopically, it may be 
prudent to convert to a hand-assisted or open technique. 
Intraoperative colonoscopy may be diffi cult in a laparo-
scopic procedure due to massive distention of the colon. In a 
hand-assisted operation, it may be possible to pass the scope 
through the colon with minimal insuffl ation. Then, short seg-
ments of the colon can be insuffl ated and decompressed with 
the aid of the intra-abdominal hand. CO 2  insuffl ation has 
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been described, but may be diffi cult to setup unless you have 
worked out the details of the technique in advance. Also, the 
CO 2  absorbs more rapidly than room air, but still may keep 
the bowel distended making resection more diffi cult. 
Methodical palpation of the colon can also aid in locating the 
mass. Once the lesion is identifi ed, you may have fi nished 
your consultation. If, on the other hand, the lesion is not 
identifi ed even after these maneuvers, it may be prudent to 
close the patient and reevaluate at a later date. 

 Another circumstance which may arise is the cancer that 
is located much lower in the rectum than the operating sur-
geon expected, and he/she is not comfortable performing the 
resection at that level. This becomes a situation in which 
(unless you are consulted by your partner or someone in your 
rounding group) you must become the primary surgeon and 
decision-maker. Standard principles for resection of rectal 
cancer should apply, and the need for neoadjuvant therapy 
should be considered. It may be best to close the abdomen 
and refer the patient for neoadjuvant therapy if this has not 
been done. This decision should be made before mobilizing 
the rectum since a second attempt at mobilization is much 
more diffi cult and dangerous. If the staging of the rectal 
tumor is not clear, intraoperative ultrasound can be per-
formed to assist in determining if the patient would be a can-
didate for such therapy. This may be a situation where you 
may wish to discuss the case with the family prior to going 
forward with any intervention and fully discuss the risks and 
benefi ts of the indicated procedure. 

 Another common issue that arises is the presence of can-
cer in other organs that unexpectedly appears to be invading 
the large or small bowel. This can occur with urologists 
when operating on the bladder or prostate as well as with 
gynecologists operating for pelvic tumors (Fig.  30.4 ). Less 
common is for a right colon cancer to invade either the duo-
denum or pancreas (or vice versa). It is key to understand the 
typical behavior of the primary cancer, the type of preopera-
tive therapy that has been given, and the expected outcome 
of therapy. If the surgery is for palliation and resection of the 
bowel would involve major vessels or other substantial mor-
bidity, it may be prudent to opt instead for a bypass proce-
dure or diversion. If the patient is healthy and the resection is 
for cure in a fi eld that has not been radiated, an en bloc resec-
tion of the primary tumor and adjacent organs should be the 
goal. These situations will be widely variable, but using your 
best surgical judgment and following sound surgical princi-
ples will achieve the best results.

       Endometriosis 

  Key concept: Resect all visible disease with a disc excision 
or segmental resection when possible.  

 As colorectal surgeons, we work closely with gynecolo-
gists and especially those with an interest in endometriosis. 

It is not uncommon to be asked to evaluate a lesion that 
cannot be differentiated from bowel malignancy. 
Endometriosis can appear as small, pigmented peritoneal 
nodules or fi rm fi brotic masses of the bowel that mimic can-
cer (Fig.  30.5 ). It rarely invades into the mucosa, but can 
present as a partial obstruction due to mass effect or scar-
ring. It has been shown that aggressive management of gas-
trointestinal endometriosis is safe and produces good 
long-term outcomes for patients in terms of reduction of 
symptoms and ability to conceive [ 17 ]. Our recommended 
approach is to attempt to resect all visible and palpable dis-
ease. This is typically done in conjunction with the gyne-
cologist who will manage the ovarian and peritoneal 
implants. Bowel involvement can be managed with either 
disc excision or segmental resection. Unless the peritoneal 
implants on the bowel are very small and superfi cial, we do 
not favor partial-thickness excision. The technique is fre-
quently bloody and may leave disease behind. For extensive 
cul-de-sac disease, low anterior resection can be performed 
safely [ 17 ]. Smaller rectal lesions may be removed by disc 

  Fig. 30.4    Rectosigmoid cancer invading the bladder (Courtesy of 
Philip Y. Pearson, MD)       

  Fig. 30.5    Endometriosis implants on the small bowel and cecum       
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excision with transverse closure of the rectal wall. 
Depending on the expertise of the consulting gynecologist, 
if the disease is extensive, biopsy of a lesion may be taken 
and a referral made to a gynecologist with greater expertise 
in endometriosis. Treatment may involve medical therapy in 
combination with further elective surgery [ 18 ].

       Meckel’s Diverticulum 

  Key concept: While debatable, resection of a Meckel’s diver-
ticulum is often warranted.  

 Although the prevalence of a Meckel’s diverticulum has 
been shown to be lower than originally thought, at just 
1.23 %, the surgical management of this often incidental 
fi nding has recently been challenged [ 19 ]. The fi ndings asso-
ciated with a diverticulum can range from an asymptomatic, 
incidental discovery to that of bleeding, obstruction, and 
even tumor involving the diverticulum (Fig.  30.6 ). The most 
recent literature supports its removal as it has been shown 
that the incidence of ileal cancer is higher in patients with a 
Meckel’s diverticulum than in those who do not have a diver-
ticulum [ 20 ].

       Presacral Bleeding 

  Key concept: You should be familiar with several methods to 
aid in hemostasis for severe pelvic bleeding.  

 This situation may be one that you also encounter in your 
own patients. Presacral bleeding can be life threatening and 
lead to substantial morbidity if measures are not taken to 
quickly and effectively manage the situation. Several tech-
niques exist to help with hemostasis, but the more commonly 
employed methods of electrocautery and suture ligation have 

the potential of making the bleeding worse. This is a situa-
tion where packing and appropriate preparation of the opera-
tive team is a crucial fi rst step. Once blood products are 
available and the operative and anesthesia teams are pre-
pared and perhaps the incision are enlarged to improve expo-
sure, slow removal of the packs will allow for visualization 
of the area in question. Sterile thumbtacks have been shown 
to be an effective method to control bleeding. These are 
pushed through the usually thin bony table of the sacrum 
directly over the site of bleeding. Muscle “welding” has also 
been shown in small case series to be a safe, readily avail-
able, and highly effective technique. This method involves 
taking a 2 × 2 cm piece of free rectus muscle and compress-
ing it against the area of sacral bleeding with a forceps. 
Electrocautery is then applied to the muscle to create a coag-
ulum that occludes the venous bleeding [ 21 ,  22 ]. Several 
new hemostatic agents are also available. In cases of massive 
ongoing bleeding, packing the pelvis and transferring the 
patient to an ICU for correction of coagulopathy can be an 
invaluable maneuver. Re-exploration 24–48 h later usually 
reveals that the bleeding has ceased.  

    Ischemic Bowel 

  Key concept: Clinical evaluation and adjunctive tests aid in 
assessing the viability of bowel to determine if resection is 
warranted.  

 During the course of diffi cult dissection, a blood vessel 
feeding the bowel may be injured requiring ligation for con-
trol. You may be called to evaluate the viability of a segment 
of bowel and give your opinion on management. Initial eval-
uation should include looking at the color of the serosal sur-
face, the presence of bowel peristalsis, and pulsation or 
bleeding from the marginal arteries. These observations can 
often be misleading, and other methods to determine if resec-
tion is in order and how much to resect may be needed. 
Additional techniques described include the use of fl uores-
cence or Doppler ultrasound. Fluorescence encompasses two 
techniques, that of perfusion fl uorometry and laser fl uores-
cence angiography (LFA). Both involve injecting sodium 
fl uorescein or indocyanine green intravenously and then 
evaluating the bowel with either a Wood’s lamp or laser 
light. A single study reports that the use of intraoperative 
LFA reduced the risk of revision due to anastomotic leakage 
by 60 % in patients undergoing elective colorectal surgery 
regardless of their age (and by 64 % in patients above the age 
of 70) [ 23 ]. The technique is, however, not widely available. 
We have no personal experience with LFA. The use of 
Doppler ultrasound to detect signals on the antimesenteric 
portion of the bowel can be helpful. Doppler ultrasound was 
evaluated in a recent series of 200 patients undergoing 
colorectal resections and showed only 1 % incidence of 

  Fig. 30.6    Meckel’s diverticulum (Courtesy of W. Brian Sweeney, MD)       
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anastomotic insuffi ciency [ 24 ,  25 ]. Often, the equipment 
available will determine the method employed. 

 If, after all of these interventions, you are still unable to 
determine if the bowel is viable, temporary closure and re- 
evaluation in 12–24 h may allow better defi nition of nonvi-
able bowel. For ostomies that appear ischemic, resection 
back to healthy bleeding tissue is required as these rarely 
improve after leaving the operating room.  

    Vaginal Delivery Complications 

  Key concept: Early repair may aid in repair of sphincter 
injuries following childbirth.  

 During vaginal deliveries, third- and fourth-degree inju-
ries involve the anal sphincter complex. Colorectal surgeons 
have the detailed knowledge of the anatomy of the anal canal, 
but rarely see the injuries acutely. This lends itself to a 
 multidisciplinary approach [ 26 ]. You may be called for these 
consultations when the obstetrician has found a deformity 
with which he/she is uncomfortable dealing. It is my personal 
preference to be called early about these injuries involving 
the sphincters and rectal wall because I think that the tissues 
are healthier and that the planes are easier to identify. Contrary 
to my preference for dealing with the injuries acutely, it has 
been shown that if the repairs are done within 72 h or at 14 
days, there are not any differences in the long- term functional 
outcome [ 27 ]. There are typically two types of injuries. There 
are lacerations that involve only the sphincter muscles, and 
there are traumatic disruptions that lead to complete avulsion 
of the rectovaginal septum resulting in a traumatic cloaca. For 
the simpler sphincter injuries, two approaches have been 
identifi ed: end-to-end repair and overlapping repair. These 
are performed with interrupted sutures approximating the 
ends of the muscle in four quadrants or overlapping the 
sphincter mechanism. Studies have not shown any difference 
in long-term outcomes with either repair [ 28 ]. It has been 
shown that the incidence of fecal incontinence is higher in 
women if the internal sphincter is not repaired [ 29 ]. If we are 
called to the delivery suite, I make a point of demonstrating 
the IS to the obstetrician (and residents) as I repair it sepa-
rately. The internal sphincter (IS) is typically identifi ed as 
(white) muscle tissue beneath the mucosa and separate from 
the external sphincter. I repair the IS with interrupted Vicryl 
suture. My management of the anterior external sphincter is 
repair in an end-to-end fashion with interrupted PDS sutures. 
Overlapping is certainly acceptable. In the acute situation, it 
is rarely necessary to do much mobilization. The tissues are 
often quite lax in the puerperal perineum. Other consider-
ations are the importance of bowel-specifi c antibiotics and 
performing the repair under optimal circumstances. The latter 
often requires moving the patient to an operating room with 
proper lighting, stirrups, and instruments. For the traumatic 

cloaca, some believe that it is best to allow these patients to 
heal over a 3- to 6-month period and then come back for 
repair once the infl ammation has resolved and the tissues 
soften [ 30 ]. Again, I believe the tissues are easier to identify 
and work with at an earlier time frame. In addition, women 
with the cloaca-type injury are often miserable during the 
period of waiting. An enema program using a cone-tip irriga-
tor (used for colostomy irrigation) or even fecal diversion 
may make their existence more tolerable.  

    Endoscopic Complications 

  Key concept: Endoscopic complications can often be treated 
endoscopically, though operative intervention may be 
required.  

 Complications of endoscopy include hemorrhage, perfo-
ration, and uncommon problems such as a snare imbedded 
into a polyp that cannot be removed. Bleeding can often be 
controlled with electrocautery, but this needs to be used with 
caution given the potential for ischemia and necrosis with 
delayed perforation. Additional methods include the place-
ment of clips over the vessel and submucosal injection of epi-
nephrine. Tattooing the area of bleeding, to allow rapid 
localization, can be invaluable if operative control becomes 
necessary. Bleeding that does not respond to local endoscopic 
techniques may require angiography with embolization. 
Perforation may be identifi ed during the endoscopy by direct 
visualization of intra-abdominal contents. Tears can be noted 
in the mucosa which allow escape of air into the submucosa, 
creating the appearance of “bubbles.” If the perforation is full 
thickness, placement of a clip for temporary control of con-
tamination may be a useful technique. If the tear is not full 
thickness, you may observe the patient clinically. Localized 
perforations with minimal free air and localized peritoneal 
tenderness may be treated similarly to diverticulitis with anti-
biotics and careful observation. Due to bowel preparation 
prior to the colonoscopy, free perforation is usually associ-
ated with minimal contamination. It frequently requires oper-
ative intervention, but can usually be managed by primary 
closure, with or without resection. If bleeding or perforation 
occurs after polypectomy, it may be prudent to try to deter-
mine the histology of the polyp. If operation is necessary, it 
may be reasonable to perform an oncologic resection. 
Occasionally, an electrosurgical snare may become imbed-
ded in a polyp and not cut completely through and be unable 
to be withdrawn. In my experience, this may occur with large 
submucosal lipomas that have very different conduction 
properties than “normal” polyps (Fig.  30.7 ). If additional 
pressure on the snare or use of short bursts of “cutting” cur-
rent does not succeed in removal, it may be best to cut through 
the snare and leave it in the colon. This can be accomplished 
by using another instrument to push the snare out of the chan-
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nel as the scope is removed. The plastic sheath can then usu-
ally be removed leaving only the wire. The patient can be 
observed in the hospital with a tug on the wire once or twice 
a day. After a few days, the wire will dislodge and be removed. 
The lesson to be learned from this type of experience is not to 
try to remove large lipomas with the snare!

       Patients with Infl ammatory Bowel Disease 

  Key concept: Resection is often required for patients with 
Crohn’s disease. Pay attention to the status of any second-
arily involved organs as they may require intervention.  

 The diagnosis of right lower quadrant pain often leads to 
an appendectomy, but the fi ndings can be unexpected and 
result in a consultation with a colorectal surgeon. If an appen-
dix is noted to be normal, but the terminal ileum is noted to 
be infl amed, the decision about how to proceed centers on 
the appearance of the colon. If the appendico-cecal junction 
is normal, an appendectomy should be performed and the 
patient referred for postoperative medical management of 
presumed Crohn’s disease. If the colon is infl amed as well, 
there are two options. If the disease is limited and the patient 
is not extremely ill, there may be a role for closure and medi-
cal treatment. If the patient has extensive disease and is expe-
riencing signifi cant clinical symptoms, resection of this area 
is indicated (Fig.  30.8 ). In terms of the confi guration of the 

anastomosis, it has been shown in a randomized trial that 
there were no differences in leak or complication rates with a 
side-to-side stapled versus a hand-sewn end-to- end anasto-
mosis [ 31 ]. Most would agree that with abnormally thick-
ened bowel, hand-sewn techniques are safer than staplers. In 
addition, the confi guration of the anastomosis has not been 
shown to infl uence peri-anastomotic recurrence [ 32 ].

   Crohn’s disease can also involve other areas of the colon, 
such as the sigmoid colon, through fi stulous communication. 
Operative conduct depends on the degree of infl ammation in 
the bystander organ. If the amount of infl ammation is mini-
mal, disc excision of the fi stulous communication with pri-
mary closure can be done. Segmental resection of the ileal or 
ileocecal disease then follows. If there is signifi cant infl am-
mation of the sigmoid, a double resection to reach grossly 
normal appearing (and feeling) tissue at the resection mar-
gins may be required.   

    Intraoperative Conditions 

    Laparoscopic Approach Desired 

 Some surgeons focus on the initial approach of their surgery, 
be it laparoscopic or robotic, and may be concerned about 
giving the patient a signifi cant incision. This is an issue that 
has to be discussed early in the consultation. If I feel that I 
cannot do what is necessary without making a larger inci-
sion, I would offer the surgeon the opportunity to get another 
consultant. It may also be important to discuss the issue of 
making a larger incision with the patient’s family. They know 
the patient well, and there may be ramifi cations if they wake 
up with an incision larger than expected. It is best to include 
as many people possible in this discussion.  

  Fig. 30.7    Submucosal mass (i.e., lipoma) seen on endoscopy (Courtesy 
of Philip Y. Pearson, MD)       

  Fig. 30.8    Crohn’s stricture at the terminal ileum (left lower portion of 
picture; Courtesy of Philip Y. Pearson, MD)       
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    Not Marked for a Stoma 

  Key concept: Plan ahead when considering a stoma and do 
whatever maneuvers you can to place it in the best possible 
location.  

 If you have any concern that a stoma may be required, this 
is something that you should mention early on in your con-
sultation. If the requesting surgeon thinks you should be able 
to avoid a stoma altogether and you disagree, a similar dis-
cussion as mentioned previously should be undertaken. 
Discussion with the family is also of extreme importance. If 
the decision is made to proceed and the patient has not been 
marked preoperatively, attention to aspects of creating a 
proper stoma should be followed. Inspection of the abdomen 
should be undertaken to avoid scars, skin creases, and other 
disorders of the skin including psoriasis. Although diffi cult, 
it is possible to sit the patient upright on the operating table 
to observe the abdominal creases. This becomes especially 
important in an obese patient to avoid the stoma being hid-
den below a large pannus or in a valley. Stomas should be 
placed through the rectus sheath to reduce the incidence of 
hernia formation [ 33 ]. Siting a stoma in the umbilicus is 
another alternative described by Raza and colleagues [ 34 ].   

    Damage Control: How Do You Bail? 

 There will be situations where the pathology encountered is 
so complex, the patient is not doing well, or the bowel has 
become too edematous and you will need to make a decision 

to control the situation as best possible. If there are multiple 
areas of injured bowel, these will typically need to be resected 
or closed to prevent further contamination. The “damage con-
trol” approach used in trauma may be applicable. The injured 
intestine can be removed and the ends closed with staples or 
umbilical tape, leaving the bowel in discontinuity for return 
when the patient is stable. The abdomen can be closed quickly 
using a negative pressure device and the “open abdomen” 
technique (Fig.  30.9 ). Additional methods of managing intes-
tinal injury are exteriorization or tube drainage. Injuries can 
be brought up through the incision, or a tube can be placed 
into the bowel and brought out through the abdominal wall.

       Communication with Family 

 The intraoperative consult frequently leads to other issues out-
side the operating room. Due to the fact that the operative con-
sent likely did not encompass the procedure you were called 
to perform, informed consent must be addressed. Unless the 
patient is unstable or my role primarily involves adhesiolysis, 
I attempt to breakout and meet with the patient’s family. I 
explain the situation, what my plans are, and the risks of the 
proposed operation. At this juncture it is important to focus on 
doing the right thing for the patient. Once the case is complete 
and you know the extent of what you needed to do and the 
implications of the unplanned operation, you can address fur-
ther concerns. They may have questions about what happened 
and if this was a mistake. This is also true when talking with 
the patient. It is important to try and give the consulting sur-

  Fig. 30.9    Temporary closure of 
an open abdomen with a negative 
pressure device (Courtesy of 
Matthew J. Martin, MD)       
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geon as much credit as is reasonable and still be honest with 
the patient and family. Be courteous to the consulting surgeon 
as you are now on a team taking care of the patient.  

    Legal Issues and Documentation 

 In terms of documentation and legal issues, the previous dis-
cussion still holds. Clearly explain the circumstances sur-
rounding your consultation. Give the primary surgeon 
recognition for the observation of an issue that was out of 
his/her scope of practice, and state without judgment the 
fi ndings. Sometimes a less than ideal outcome is due to either 
something that you do which does not succeed or your 
inability to fi x the problem. When the outcome is poor, con-
tinue to be honest, and explain the situation clearly accepting 
responsibility for some of the outcome when appropriate. 
   Above all else, do the safe thing for the patient regardless of 
the concerns of the primary surgeon.  

    Summary Pearls 

 The ability to properly manage consultations that occur dur-
ing another surgeon’s case makes you an invaluable resource. 
There are many unusual and unique circumstances that can 
present, but with proper identifi cation of the problem and 
adherence to the surgical principles you have learned, most 
can be appropriately and safely managed. Communication 
with the requesting surgeon and the family is very important 
and will help achieve the best outcome for the patient.     
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           Introduction 

  Key Concept: Whether you are early in your learning curve or 
performing more complex cases laparoscopically, you need to be 
aware of the potential complications and how to manage them.  

 Now that we have multiple large randomized controlled 
clinical trials clearly demonstrating equivalent oncologic and 
superior perioperative outcomes after laparoscopic colecto-
mies, more colectomies are being performed laparoscopically 
[ 1 ,  2 ]. Despite proven benefi ts of laparoscopic colectomy, 
only about 20–30 % of all elective colon resections are being 
performed laparoscopically in the United States [ 3 ]. Although 
multiple factors contribute to this tepid gain, a steep learning 
curve remains as one of the most important factors. 

 As “novice” laparoscopic colon surgeons embark on 
 mastering the skills of laparoscopic colon surgery, it is crucial 
that they are cognizant of common complications associated 
with a laparoscopic approach. It is not only important to imme-
diately recognize complications and appropriately treat them 
when they do occur, but also it is imperative to have a consistent 
and systematic approach to each case in order to avoid them. 

 In this chapter, we will review most commonly encoun-
tered, as well as unique, complications, which are associated 
with laparoscopic colon surgery. In addition, we will outline 
a systematic approach that focuses on steps to avoid common 
pitfalls that can lead to potential complications.  

    Tips to Avoiding Complications 
at the Beginning 

    Positioning 

  Key Concept: Ideal positioning provides an optimal surgical 
access while minimizing a risk of injury to the patients.  

 Our preference is to place all patients in the modifi ed 
lithotomy position with both arms tucked to the sides. This 
provides an excellent access, which allows surgeons to work 
in line with the pathology and avoids any confusion among 
OR staff members about positioning. By resting both arms to 
the sides of the patients, crush injury to digits can occur dur-
ing replacement of the leg section of the table. We use a com-
bination of a Kerlix bandage roll, an arm board, and a 
protective wrap (pediatric diapers) around the hands and 
wrists to protect fi ngers and to avoid hyperextension of the 
wrist (Fig.  31.1 ). According to American Society of 
Anesthesiologist Closed Claim Project database, periopera-
tive nerve-related injuries are one of the most common 
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 Key Points 

•     Understanding anatomy, tissue planes, the steps of the 
operation, and how to prevent potential complications 
associated with laparoscopic colectomy is critical.  

•   Having a consistent, systematic approach is essen-
tial in avoiding complications during laparoscopic 
colectomy.  

•   In re-operative laparoscopic colectomy, early pro-
active conversion is likely to result in favorable out-
come. Reactive conversion in response to 
intraoperative complications should be avoided.    
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 complications related to positioning [ 4 ]. Careful positioning 
and padding can prevent injuries to upper extremities caused 
by stretching or compression.

   The angle between the body and the thighs of the patients 
should be kept at near 180°, in order to avoid clashing of 
instruments with patient’s thighs when working in the upper 
quadrants of the abdomen (Fig.  31.2 ). Care should be taken 
to avoid hyperextension of the legs at the hips, which can 
lead to damage to the sciatic and obturator nerves. This is 
best avoided by lowering both legs to the appropriate level 
without hyperextending them before draping the patients; a 
blind positioning of the legs after draping can potentially 
cause injury.

       Dealing with the Small Bowel 

  Key Concept: Gravity is your friend in keeping the small 
bowel out of the way and often requires steep changes in 
position.  

 Gaining an adequate exposure away from the small intes-
tines can be a challenge. In general, the working quadrant of 
the abdomen should be positioned higher than the other 
quadrants, so that the small intestines fall away from the 
operative fi eld (Fig.  31.3 ). Although extreme positioning 
with routine use of a beanbag and tapes can be helpful, this 
time-consuming and cumbersome practice is not necessary, 
though admittedly up to individual surgeon preference. More 

  Fig. 31.1    Protecting hands with 
Kerlix roll and diaper       

  Fig. 31.2    Patient positioning. 
Notice the padding and the 
degree of fl exion at the hip       
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often, a commonly available gel pad placed on the operating 
room table provides enough support and traction to keep the 
patients from sliding in almost all instances. The use of 
shoulder braces, which can cause brachial nerve injury, 
should be avoided. In cases where gravity and positioning 
are not enough, placing an additional retractor, a moist gauze 
pad placed through a larger trocar, a moist laparotomy pad, 
or a radiologically tagged surgical towel placed through a 
hand-access incision can be helpful in retracting the small 
intestines away from the fi eld [ 5 ].

       Trocar- and Instrument-Related Injuries 

  Key Concept: Not only can poor trocar placement lead to a 
more diffi cult operation, but trocar and instrument-related 
injuries (though rare) can lead to overt or missed injuries to 
almost all intra-abdominal structures with devastating 
consequences.  

 Trocar-related injuries might occur regardless of the 
type of entry method used. Overall, the incidence of bowel 
injury during laparoscopy is relatively small (0.13 %). 
According to a meta-analysis performed by Van der Voort 
and colleagues [ 6 ], the most common site of bowel injury 
caused by trocar insertion is the small intestines (55 %) 
followed by the colon (38 %). Small bowel injury  during 

 laparoscopic  surgery may happen in several ways: (1) 
Veress needle injury, (2) thermal injury, (3) crush injury, or 
(4) laceration by laparoscopic instrument or ports. Thermal 
injury can occur by either lateral thermal spread or stray 
currents generating heat along the path between the active 
and the ground electrodes (Video  31.1 ). Lateral thermal 
spread is less of a concern for bipolar energy device. In a 
study using porcine muscles, only the monopolar energy 
device increased the temperature of the tissue higher than 
the safe level of 42 °C when measured 1 cm away from 
the tip of the instruments on 5–15 s applications [ 7 ]. More 
importantly, for all different types of energy devices (mono-
polar, bipolar, ultrasonic), the tip remained above the safe 
temperature (42 °C) for several seconds. After 5-s applica-
tion at highest settings, it took monopolar diathermy, ultra-
sonic, and bipolar device, 35, 10, and 5 s, respectively, for 
tips to cool down below the safe working temperature. In 
general, it is a safe practice to minimize the use of mono-
polar diathermy in laparoscopic colectomy and to not touch 
any surrounding tissues with energy devices immediately 
after prolonged energy activation. Inadvertent currents can 
spread by either insulation failure or by direct coupling 
[ 8 ]. Direct coupling occurs when an energy device touches 
another metallic instrument. To avoid and detect inadver-
tent energy device-induced thermal injury, it is important 
to keep the entire length of the instrument in laparoscopic 

  Fig. 31.3    Steep positioning will 
allow gravity to move the small 
bowel out of the way when 
working in the pelvis       

 

31 Laparoscopic Complications



480

view during energy application whenever it is  possible. 
Additionally, use of plastic trocars (versus older metal tro-
cars) will minimize the risk of capacitive coupling. 

 A crush injury to the small intestines happens when a 
laparoscopic instrument, such as a bowel grasper, forcibly 
pulls in a loop of the small intestines into a trocar. In order to 
avoid this type of injury, the instrument should only be 
removed after a confi rmation that the jaw of instrument is 
empty and closed. A penetrating injury to the small intestines 
can occur during a blind insertion of a sharp laparoscopic 
instrument. Laparoscopic instruments should be inserted in 
the ventral direction away from the internal organs under 
direct visualization. The instrument should not be advanced 
if any amount of resistance is encountered. Finally, one of 
the most common laparoscopic instrument injuries is an 
inadvertent serosal tear or wall injury from grasping the 
bowel too hard or tearing the bowel while “running” or mov-
ing the bowel. Unfortunately, this is often a missed injury as 
the instrument and affected bowel are off screen. To mini-
mize this, you should always keep both instruments in plain 
view, along with gentle handling of the bowel with atrau-
matic bowel graspers. 

 Although rare, a trocar-related vascular injury can result 
in a fatal complication. In a review of 696,502 laparoscopic 
procedures [ 9 ], Azevedo et al., found the incidence of major 
vessel injury to be 0.006 %. In order to avoid a major vessel 
injury during closed entry, precaution and vigilance need to 
be maintained at all times. The patient should be in a fl at 
supine position rather than the Trendelenburg position, as the 
latter decreases the distance between the sacral promontory 
and the abdominal wall, leading to an increase in the risk of 
major vessel injury. One of the ways to avoid potential com-
plications related to Veress needle insertion is to limit its use 
in re-operative cases. An insertion technique which has 
worked very well for us is a technique in which we create a 
negative intraperitoneal pressure by pulling up on the stalk 
of umbilicus with a Kocher clamp while inserting a Veress 
needle through the base of the umbilicus, the thinnest portion 
of the abdominal wall. It is important to keep the stopcock of 
a Veress needle open to air during insertion, so that a rush of 
air into negatively pressured peritoneal cavity will cause the 
small intestines to fall away from the abdominal wall imme-
diately upon entry (Fig.  31.4 ).

        Unique Complications: Right Colectomy 

  Key Concept: Right colectomy poses the potential for unique 
complications including damage to the duodenum, ileocolic/
middle colic vessels, and right ureter. A systematic approach, 
knowledge of the pertinent anatomy, and achieving the cor-
rect plane of dissection from the start will keep you out of 
trouble.  

    Exposure 

 Obtaining an adequate exposure is a prerequisite to avoid com-
plications in any types of surgery. To achieve this during laparo-
scopic right colectomy, the patient is placed in the Trendelenburg 
position with the right side of the patient tilted up. The trans-
verse colon along with the greater omentum is retracted in the 
cephalad direction. Loops of the terminal ileum are gently swept 
into the pelvis, and the rest of small bowel is allowed to fall to 
the patient’s left side. In diffi cult cases, use of moist gauze 
placed through a trocar can be helpful in retracting.  

    Identifying the Correct Dissection Plane 

 Embryologically, the colon starts as a midline structure. 
As the fetus develops, the colon rotates and fuses later-
ally to the retroperitoneum. The “white line” of Toldt 

  Fig. 31.4    Veress needle enters the thinnest portion of the abdominal 
wall, while negative pressure is being created by pulling up the umbili-
cal stalk with Kocher clamp       
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 represents the most lateral fusion line between the colon 
and the retroperitoneum. The mobilization of the colon 
during the resection essentially reverses the fusion pro-
cess that took place during embryologic development by 
surgically separating the two planes. In one sense, it is 
more natural to perform this dissection using the lateral to 
medial approach. By incising just medial to the Toldt fas-
cia, the potential space between the colon and the retro-
peritoneum is accessed directly (Fig.  31.5a ). During this 
approach, a dissection should not be carried out lateral to 
the Toldt fascia as this will likely lead to entry deep into 
the retroperitoneum and potential injuries to the retroperi-
toneal structures.

   During the medial-to-lateral dissection, the major vessels 
are usually divided fi rst (Fig.  31.5b ). Because the major 
(ileocolic, IMA) vessels are located medial to the embryo-
logic fusion plane, there is a natural tendency to delve into 
the retroperitoneum (Fig.  31.5c ). This can result in unneces-
sary bleeding and/or injury to retroperitoneal structures such 
as the ureter or the duodenum. To avoid getting into the 
wrong plane, the right colon and its mesentery should be 
tented upward with strong retraction while bluntly separat-
ing the retroperitoneum away. This upward tension is best 
achieved by bowel grasper with its jaw open wide (Fig.  31.6 ). 
The correct plane is usually one superfi cial layer above the 
perceived plane. The mantra “the purple goes down” well 
describes the process of separating the colon mesentery 
away from the retroperitoneum (Fig.  31.7 ).

        Identifying/Handling the Duodenum 

 Identifi cation of the duodenum is the key step in performing 
a laparoscopic right colectomy. The relationship between the 
ileocolic vessels and the duodenum is constant in all patients. 
The ileocolic artery is the fi rst branching artery off of the 
superior mesenteric artery below the duodenal sweep. 
A gentle anterolateral retraction of the mesentery near the 
ileocolic junction will tent up the ileocolic vessels. A wide 
mesenteric window is then created below the ileocolic ves-
sels. The duodenum must be identifi ed before ligating the 
ileocolic pedicle in all cases (Fig.  31.8 ). One of the most 
common mistakes that can be made early in the experience is 
to create a window too distally away from the duodenum. If 

a

b

c

  Fig. 31.5    ( a ) Entering correct plane from lateral to medial approach. 
( b ) Entering correct plane from medial-to-lateral approach. ( c ) Entering 
wrong plane from medial-to-lateral approach by dissecting too deep 
into retroperitoneum       

  Fig. 31.6    Strong upward tension of colon mesentery using bowel 
grasper with its jaw open allows surgeon to see the interface better       

  Fig. 31.7    “Purple goes down.” Medial approach to a right colon dem-
onstrates the yellow undersurface of the right colon mesentery and 
“purple” retroperitoneal fascia left down       
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one has a diffi culty identifying the duodenum, more proxi-
mal dissection should be carried out.

   In dissecting the duodenum away from the mesocolon, one 
must be mindful of two potential complications: (1) injury to 
the duodenum and (2) avulsion of the gastrocolic trunk of 
Henle. Thermal injury to the duodenum can happen if the tip 
of energy device is too close to the duodenum while dividing 
ileocolic or middle colic pedicle (Fig.  31.9 ). It is imperative to 
visualize the entire length of the active blade. A blunt injury to 
the duodenum can also result from aggressive dissection of the 
middle colic vessels. Therefore, direct manipulation of the 
duodenum should be minimized. If the injury should occur, it 
needs to be immediately recognized and repaired. Small or 
partial thickness injury can be suture repaired laparoscopi-

cally. More extensive injury needs to be repaired by open 
approach. Careful dissection should be maintained during dis-
section of the right branch of the middle colic vessels. Injury 
to gastrocolic trunk of Henle (vein connecting gastroepiploic 
vein and the right branch of the middle colic vein) located in 
this area can result in severe bleeding that is very diffi cult to 
control, since it drains into SMV. To avoid this, vigilance and 
care should be maintained when dissecting over the pancreas. 
If bleeding occurs, wide exposure and a precise use of a bipo-
lar energy device can control the bleeding in most cases.

       Major Vascular Pedicle Ligation 

 There are many different ways to control and divide the 
major vascular pedicles. Laparoscopic staplers are safe but 
not as precise and versatile as the energy devices. In dividing 
major named vessels, only two types of energy devices 
(ultrasonic and bipolar) have been used. When properly 
applied, both devices can be very effective. A disadvantage 
associated with an ultrasonic device is that it usually does 
not allow the user to control when the vessels are transected 
(Video  31.2 , video by David Longcope, MD). On the other 
hand, a bipolar energy device allows multiple application of 
the sealing using the energy, and the vessels are only tran-
sected when the surgeon decides it. Bipolar energy devices 
are not effective in sealing calcifi ed vessels. A vessel loop 
should be made available in the OR for all laparoscopic 
colon cases (Video  31.3 ).  

    The Right Ureter 

 The right gonadal vessels and the ureter are typically located 
safely away from the dissection plane during laparoscopic 
right colectomy and therefore they do not need to be identi-
fi ed routinely. The potential injury to the right ureter may 
occur while incising the base of the terminal ileal mesentery 
from the retroperitoneum (Video  31.4 ). It is useful to look 
for the ureter coursing over the iliac bifurcation before start-
ing dissection in this area. A thorough dissection from the 
medial side prior to and strong ventral and cephalad retrac-
tion of the terminal ileum during the detachment of the ileal 
mesentery can help avoid this complication.   

    Unique Complication: Sigmoidectomy 

  Key Concept: Similar to a right colectomy, a sigmoid colec-
tomy has certain structures at higher risk of injury. Proper 
identifi cation of the left ureter, avoidance of splenic injury, 
and handling the IMA/IMV and middle colic vessels are key 
aspects to a safe dissection.  

  Fig. 31.8    Defi ning the duodenum on a right colectomy. The ileocolic 
pedicle is elevated with the duodenum under the proximal vessel 
( arrow )       

  Fig. 31.9    Thermal injury to duodenum can occur during ligation of 
ileocolic vessels if the duodenum is not safely dissected away and the 
tip of a bipolar device is not clearly visualized       
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    Exposure/Mobilization of the Left Kidney 

 Patients are placed in the Trendelenburg position with the 
left side of the patient tilted up. The transverse colon along 
with the greater omentum is placed in the cephalad direction 
over the liver. Loops of the terminal ileum are allowed to fall 
to the patient’s right side. As described previously, it is com-
mon to get too deep into the retroperitoneum during medial-
to- lateral approach. It is essential to maintain the correct 
dissection plane in order to minimize the risk of injury to the 
ureter and gonadal vessels. From a lateral approach, it is 
important to follow the correct plane (i.e., stay more medial) 
during the cephalad dissection toward the splenic fl exure, as 
it is often a natural tendency to stray too lateral and fi nd 
yourself behind the left kidney. 

    Identifying the Ureter 
 Several retrospective studies have shown that laparoscopic 
colectomy has higher incidence of ureteral injury compared 
to open colectomy [ 10 ,  11 ]. In a study that reviewed inci-
dence of ureteral injury from laparoscopic vs. open colec-
tomy in a single institution between 2005 and 2010 [ 11 ], the 
incidence of injury from laparoscopic colectomy was 0.66 % 
(7/1,060) compared to open, 0.15 % (7/4,669;  p  = 0.007). As 
shown in open surgery, preoperative ureteral stenting did not 
decrease the rate of injury but facilitated identifi cation of 
injury. It remains to be seen whether the incidence will 
decrease as surgical community becomes more experienced 
with the procedure. Regardless, ureteral injury results in high 
morbidity, and every effort should be made to avoid it. Early 
identifi cation of urinary tract injuries is critical in minimiz-
ing morbidity and preserving renal function. Although rou-
tine use of ureteral stent is not recommended, placement in 
select patients who are at high risk for ureter injury such as 
prior history of pelvic surgery, history of infectious or infl am-
matory colitis, or large tumor is reasonable. 

 Identifi cation of the left ureter is  the key step  in perform-
ing a laparoscopic sigmoidectomy. The inferior mesenteric 
pedicle should not be divided until the left ureter is clearly 
identifi ed and dissected away from the mesentery. When per-
forming medial-to-lateral dissection during laparoscopic sig-
moidectomy, it is important to create a wide enough window 
dorsal to the inferior mesenteric artery into the retroperito-
neum so that the left ureter and the gonadal vessel can be 
identifi ed. At this level, the left ureter is located medial to the 
gonadal vessels. If the left ureter cannot be identifi ed through 
this window, one should consider a possibility that the dis-
section plane is too deep and the ureter and the gonadal ves-
sels are still attached to colon mesentery. This is likely to be 
the case if you see the bare psoas muscle or iliac vessels. An 
alternative to this approach is to create a window proximally, 
between IMA and IMV near their origins. One must be aware 
that the left ureter is located lateral to the gonadal vessels at 

this level (Fig.  31.10 ). In sigmoidectomy for diverticulitis, 
where retroperitoneal infl ammation makes identifi cation of 
the ureter diffi cult, this approach can be useful, since the 
proximal ureter should be free of infl ammatory process. 
Another option is to fi nd the ureter by mobilizing the colon 
from lateral to medially. If all attempts fail, the case should 
be converted to either hand assisted or open. In hand-assisted 
cases, the left ureter can be dissected directly through the 
hand-access incision. If all of these fail, the case needs to be 
converted to open procedure or consideration of an intraop-
erative stent placement to facilitate identifi cation.

       Splenic Flexure 
 We use so called the “omega” maneuver to take down splenic 
fl exure. We start the dissection by detaching the greater 
omentum from the distal transverse colon and getting into 
the lesser sac. It is advisable to start this dissection near the 
mid- transverse colon where the anterior and posterior leaf-
lets of the greater omentum are fused together. In obese 
patients with fatty omentum, sometimes it may be necessary 
to divide the gastrocolic ligament and the omentum just infe-
rior to stomach in order to access lesser sac more reliably. 
Once you are in the lesser sac, it is important to triangulate 
the tissues (Fig.  31.11 ) in order to avoid causing inadver-
tent thermal injury to transverse colon. The greater omentum 
and the colon should be retracted dorsally and laterally away 
from each other, while the camera is directed down from a 
plane above the horizon to obtain a full view of the course 
of the colon distal to the dissection fi eld. Short application 
of bipolar energy is preferred. Blunt dissection in this area, 
especially near the spleen, should be avoided, as bleeding 
from torn omental vessel or capsular tear can signifi cantly 
impede and delay the operation.

  Fig. 31.10    Alternative mesenteric window between IMV and IMA 
near its origin. Note that ureter runs lateral to gonadal vessel in this area       
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   Once the dissection along the transverse colon is carried 
out as far distally as possible, an approach from lateral aspect 
of the left colon is commenced. The Gerota’s fascia is dis-
sected and retroperitoneal attachment between the Gerota’s 
fascia and descending colon is sharply divided using an 
energy device. The Gerota’s fascia over the left kidney is 
intimately associated with the splenic fl exure of the colon. 
During splenic fl exure mobilization, it is therefore possible 
to inadvertently mobilize the left kidney along with proximal 
left colon. The best way to avoid this is to dissect and sepa-
rate the Gerota’s fascia away from the colon mesentery as 
much as possible during medial-to-lateral dissection prior to 
lateral mobilization the fl exure. The Gerota’s fascia should 
be dissected as far laterally as possible toward the Toldt fas-
cia and toward the splenic fl exure from the medial approach. 

 It is also important to stay as close to the colon as possible 
when dividing the lateral attachments of the proximal left colon 
near the splenic fl exure. As you approach the spleen, anterior 
and caudal traction of splenic fl exure exposes splenocolic liga-
ment, which is divided using an energy device (Video  31.5 ).    

    Redo Operation and Conversion 

  Key Concept: A laparoscopic approach to recurrent opera-
tions should be undertaken with caution, focusing on correct 
tissue planes and a willingness to add additional ports or 
conversion as needed. Remember, conversion does not 
equate to failure and often indicates a wise surgeon.  

 Re-operative surgery is common, but can be technically 
challenging. Although history of previous surgery is not a 

contraindication to laparoscopy, it should not be attempted 
until adequate technical profi ciency is achieved. Patients 
who undergo a successful laparoscopy can expect the usual 
short-term benefi ts associated with laparoscopy, although 
conversion rates are signifi cantly higher in re-operative 
laparoscopic surgery. Key components to a successful re- 
operative laparoscopic surgery consist of having a clear 
understanding of pathophysiology and a detailed knowledge 
of prior surgical procedures. It is important to obtain and 
review previous operative and medical records. In patients 
who had previous colon resections, it is essential to know 
which of the named mesenteric vessels were taken during the 
previous operations so that a potential segmental ischemia of 
the colon can be avoided. In select patients, additional imag-
ing may be helpful. 

 Forty percent of bowel injuries during laparoscopy occur 
during initial entry into the abdomen. Although there are no 
prospective randomized trials comparing different techniques 
of access methods, it is prudent to enter the abdomen using 
the open Hasson technique away from the previous incisions. 
Upon entry, a careful inspection for potential damages to the 
small intestines adherent to abdominal wall must be carried 
out. After a quick initial survey of the extent and type of 
adhesions, a decision to convert should be entertained early 
in the operation. The adhesions between the small intestines 
and the abdominal wall are much easier to deal with lapa-
roscopically than either extensive inter-loop intestinal adhe-
sions or adhesions to pelvic structures. Early conversion 
should be considered in patients with either extensive inter-
loop or pelvic adhesions, especially when they are impeding 
progress, though if away from the disease process should be 
left alone. 

 Regardless of surgeon’s level of skill and experience, the 
possibility of conversion to open approach is unavoidable. 
Conversion should be considered as a solution to overcome 
the limitation of laparoscopic surgery rather than complication 
and more often than not refl ects good surgical judgment [ 12 ]. 

 There has been a signifi cant controversy over whether 
conversion to the open approach during laparoscopic colec-
tomy has negative impact on patient outcomes. Multiple 
studies have shown that patient who were converted during 
laparoscopic colectomies, when compared with those who 
had successful laparoscopic colectomies, had longer opera-
tive time, increased blood loss, higher wound infection rate, 
and longer length of stay [ 13 ,  14 ]. What is alarming is that 
some studies suggest that converted patients may do worse 
than the open-surgery patients. Hewett and colleagues 
recently reported results from an Australasian randomized 
study comparing laparoscopic with open surgery for cancer. 
In this study, converted patients had longer operative time, 
longer hospitalization, and higher infection rate than laparo-
scopic  or  open patients [ 15 ]. Other studies point to no worse 
outcome [ 16 ]. One reason for the discrepancy in reported 

  Fig. 31.11    Triangulation of tissues prevents inadvertent thermal 
injury to the transverse colon while taking down splenic fl exure       
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outcomes is a lack of standard defi nition of conversion. 
Another more important and clinically more relevant factor 
is recognition that not all conversions are equal. Belizon and 
colleagues reported that clinical impact of conversion 
depends on whether the case is converted early (<30 min) or 
late [ 12 ]. After initial laparoscopic assessment of risk for 
conversion, early proactive conversion is likely to result in 
favorable outcome. In contrast, reactive conversion under-
taken late in the operation in response to intraoperative com-
plications, such as enterotomy or bleeding, is likely to result 
in poorer outcomes. Unfortunately, most studies do not dif-
ferentiate between the two types of conversions, and selec-
tion bias likely plays a large role in the outcomes of these 
studies. 

 An important learning principle is that early conversion 
based on initial laparoscopic intraoperative fi ndings may be 
critical in avoiding complications in patients who are at an 
already high risk of conversion. For example, studies have 
shown that laparoscopic colectomies for sigmoid diverticuli-
tis are more likely to convert [ 12 ]. Several studies have 
shown that hand-assisted laparoscopic colectomy is associ-
ated with signifi cantly lower conversion rate and, as a result, 
lower postoperative complication rates when compared with 
“straight” laparoscopy [ 17 ,  18 ]. Advantages associated with 
hand-assisted laparoscopy were more dramatic when dealing 
with complicated diverticulitis with either abscess or fi stu-
lae. An argument for routine use of hand-assisted laparo-
scopic surgery for certain indications, such as sigmoid 
diverticulitis, is strong, although this is certainly open for 
debate. 

 Our approach to re-operative laparoscopy is as follows. 
We enter the abdomen using the open technique away from 
the previous incisions and lateral to rectus sheath. After an 
initial inspection, we quickly decide whether to proceed lap-
aroscopically or not. If we do decide to proceed laparoscopi-
cally, the abdominal wall in the area of planned ports is 
cleared and all the ports are inserted. We then separate the 
greater omentum from the intestines. This will allow the 
transverse colon and the greater omentum to be retracted in 
the cephalad direction away from the operative fi eld. Next, 
we separate the small intestines from the colon by taking 
down adhesions sharply. It is prudent to set aside a fi xed 
amount of time after which conversion should be considered. 
If no signifi cant surgical progress has been made during that 
time, there should not be any hesitation in converting to an 
alternate approach. 

 Not all cases have to be converted to open. In straight 
laparoscopic cases, you can consider converting to HALS 
or place additional ports. For example, if you encounter 
locally invasive sigmoid cancer, or dense inter-loop adhe-
sions in lower abdomen, HALS gives you an option of 
interchanging hand-assisted laparoscopy with open 
approach.  

    Summary Pearls 

 Laparoscopic colon surgery is associated with many short- 
term outcome advantages when compared with open surgery. 
In expert hands, it is safe and may offer less potential for com-
plications. Unfortunately complications are unavoidable 
regardless of skill levels. We should be aware of both common 
and unique complications that are associated with laparo-
scopic colorectal surgery. It is crucial to recognize them imme-
diately and deal with them as quickly as possible. In this 
chapter we described some of the strategies to avoid these 
complications. Having a consistent and systematic surgical 
approach is essential in avoiding or minimizing complications 
in any type of surgery. Although controversial, conversion in 
certain situations can lead to increase in complications. 
Reactive conversion late in the procedure in response to an 
unexpected injury is likely to lead to poorer outcomes. In con-
trast, early proactive conversion in patients who are at high 
risk for conversion likely will minimize the risk of complica-
tions. In either situation, it is important that you remember it is 
the patient who takes all the risks and your job as a minimally 
invasive surgeon is to minimize or avoid them altogether.      
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           Laparoscopy: Introducing Technology 
in Colorectal Surgery 

  Key Concept :  Laparoscopy is a safe and effective technique 
that optimizes patient outcomes .  Health - care effi ciencies 
continue to improve with increased incorporation of laparos-
copy .  For inexperienced minimally invasive surgeons or in 
diffi cult cases ,  hand - assisted laparoscopy may offer a bridge 
to laparoscopic surgery with comparable patient benefi ts . 

 Colorectal surgery has embraced technology as a means 
to improve effi ciency and patient outcomes. Over the last 
20 years, there has been a gradual evolution from conven-

tional open to laparoscopic colorectal surgery (LC). The 
expanded use of laparoscopy has been the most success-
ful  technological advance in improving early postoperative 
outcomes and reducing health-care costs in colorectal sur-
gery. Although there were initial concerns about the onco-
logical safety of LC [ 1 ,  2 ], the landmark Clinical Outcomes 
of Surgical Therapy (COST) Trial demonstrated the safety, 
oncologic equivalency, and apparent benefi ts in secondary 
endpoints [i.e., return of bowel function, length of stay (LOS), 
pain] for the laparoscopic group [ 3 ]. Subsequently, multiple 
randomized controlled trials and a Cochrane Review further 
affi rmed the oncologic equivalence, safety, reductions in pain 
and postoperative ileus, preservation of normal pulmonary 
function, improved cosmesis, shorter LOS, and better quality 
of life with LC versus open colorectal surgery (OC) [ 4 – 10 ]. 
When viewed in a broader sense, LC is associated with bet-
ter resource utilization through lower rates of complications, 
readmissions, intensive care unit need, and post-discharge 
nursing facilities when compared to conventional OC [ 11 ]. 

 The transition to laparoscopic rectal resection (LRR) has 
been slower for the colorectal fi eld to integrate. The safety 
of LRR for rectal cancer was less clearly defi ned initially, as 
early controlled trials concentrated on the oncologic safety 
of  colon  cancer [ 3 ,  5 ]. Initial concerns over proper oncologic 
margins, local recurrence, sexual dysfunction, and appropri-
ate training measures hindered widespread acceptance, even 
to this day [ 12 ]. Data such as the UK MRC-CLASICC Trial 
Group has expanded the safety profi le of LRR, fi nding no 
difference in overall survival, disease-free survival, local 
recurrence, wound recurrence, or quality of life between the 
laparoscopic and open approaches [ 13 ,  14 ]. Further trials [ 15 –
 25 ] and meta-analyses [ 26 – 28 ] affi rmed the equivalent onco-
logical outcomes for LRR in the treatment of primary rectal 
cancer. The randomized comparison of open versus laparo-
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 Key Points 

•     Incorporating emerging technologies into practice 
is critical to the advancement of skills but needs to 
be weighed against the true (not perceived) benefi ts 
they offer the patient.  

•   Laparoscopy offers continued benefi ts for colorectal 
surgery, even when compared to newer technologies.  

•   The learning curve for new techniques is individu-
alized, variable, and has a direct impact on 
outcomes.  

•   Cost should be a major consideration when deciding 
on which approach to undertake for colorectal disease.    
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scopic surgery for mid and low rectal cancer after neoadju-
vant chemoradiotherapy (COREAN) trial found laparoscopic 
surgery after preoperative chemoradiotherapy for mid or low 
rectal cancer is not only safe and oncologically equivalent to 
open resection but also associated with improved short-term 
benefi ts, including earlier recovery of bowel function, better 
physical functioning, and fewer micturition, gastrointestinal, 
and defecation problems [ 19 ]. 

 Despite the proven advantages, the integration of laparo-
scopic technology into clinical practice has been slow. The steep 
learning curve is a major factor limiting widespread use [ 29 –
 32 ]. Previous studies suggested LC requires at least 50 cases to 
gain profi ciency [ 33 – 35 ], with a minimum of 20 laparoscopic 
colon cancer operations required for inclusion into clinical trials 
[ 3 ,  36 ]. In rectal cases, the narrow confi nes of the bony pelvis, 
standard practice of autonomic nerve- sparing total mesorectal 
excision (TME), and limited angulation of current stapling tech-
nology make laparoscopic surgery even more challenging [ 37 ]. 

    Hand-Assisted Laparoscopic Surgery (HALS) 

  Key Concept :  Hand - assisted laparoscopic surgery  ( HALS ) 
 has been proposed as a technology that might help bridge or 
speed the laparoscopic learning curve ,  with equivalent 
results to traditional straight laparoscopic colectomy . 

 With HALS, a sleeve appliance is used to maintain pneumo-
peritoneum, while the operator’s hand is inserted through a 
small incision into the abdomen. As with standard laparoscopic 
surgery, the surgeon visualizes the operative fi eld with a video 
monitor but has the advantage of his assisting hand, allowing 
tactile feedback and assistance in retraction, palpation, and dis-
section (Video   32.1a     and  b ) [ 38 ]. HALS may be useful for sur-
geons exclusively trained in open surgery, as the tactile 
feedback and hand-eye coordination may allow this technique 
to be easier to master [ 39 ,  40 ]. A randomized trial comparing 
surgeon performance, technical skills, and operative error in a 
HALS versus straight laparoscopic colectomy simulator model 
found better performances with the HALS approach, suggest-
ing the HALS procedure may be technically easier to perform 
[ 41 ]. HALS can also be effective in reoperative patients with a 
higher likelihood of conversion. In a comprehensive review of 
nearly 1,000 minimal access colectomies performed over a 
3-year period, the authors found that, in their hands, HALS 
substantially reduced operative time and conversion rates com-
pared to conventional LC and increased the number of minimal 
access colectomies performed [ 42 ]. Thus, HALS may bridge 
the technical divide between minimal laparoscopic and open 
procedures, expanding minimally invasive colorectal surgery 
for those less profi cient in straight laparoscopy. 

 Laparoscopy is appropriate for the majority of benign 
colorectal and malignant colon procedures. Reported contrain-
dications include hemodynamic instability, inability to tolerate 

pneumoperitoneum, labile cardiac status, ascites, cirrhosis, 
 portal hypertension, intraperitoneal mesh, peritonitis, and 
mechanical bowel obstruction. With increasing experience, the 
absolute contraindications are diminishing – with past absolutes 
like malignant disease, obesity, pregnancy, and previous abdom-
inal operations now mostly relative to the surgeon’s experience. 
 Laparoscopic resection for rectal cancer  has proven feasible, 
and oncologic outcomes are promising from the initial studies, 
but still not oncologically equivalent. While ongoing trials are 
attempting to clarify the role of LRR for cancer, the continued 
implementation of LRR using meticulous oncologic techniques 
by experienced surgeons for select patients is appropriate [ 43 ]. 
Both SAGES and ASCRS recognize that LRR is an alternative 
to traditional resection of benign disease involving the rectum 
and encourage the development of properly designed studies to 
evaluate the safety, effi cacy, and benefi ts of this approach. 
Nevertheless, initial outcomes have been promising.   

    Future Direction: Robotic Technology 

  Key Concept :  Robotic technology holds promise in improved 
mechanics with reduced conversion rates ,  but further experi-
ence and long - term data are needed to defi ne patient out-
comes and evaluate fi nancial implications . 

  Robotics  is the current emerging technologic trend in sur-
gery. Since achieving market dominance in prostate surgery, 
benefi cial outcomes have been suggested for robotic technol-
ogy in colorectal surgery [ 44 ,  45 ]. The application of robotic 
technology offers new possibilities for performing procedures 
remotely, and some consider it may help overcome the limita-
tions of laparoscopic surgery [ 46 ]. Robotics has the advan-
tage of wristed, powered instruments, and 3-D HD vision that 
delivers highly accurate depth perception (Fig.  32.1 ). Even 
though laparoscopic 3-D camera systems are now available, 
these systems lack the stable view offered by the robotic sys-
tem and may be associated with side effects of headaches, 
dizziness, and nausea [ 47 ]. The robot is presumed to be more 
ergonomic for performing routine segmental colectomies via 
single incision, by crossing the robotic instruments and reas-
signing control of the arms in a more natural fashion [ 48 ]. 
While prospective data are awaited, retrospective case series 
support that robotic technology may offer increased precision 
and accuracy of anatomical dissection over conventional lap-
aroscopic surgery [ 49 ], thereby facilitating more complex 
procedures (see Video   28.1    ). Furthermore, robotic technol-
ogy may have a smaller learning curve compared to laparo-
scopic colorectal surgery, requiring only 20–40 cases to be 
competent in the technique; however, the evidence is incon-
clusive thus far [ 50 ].

   Authors of some early robotic colectomy trials have sug-
gested clinical benefi ts. Robotics may also afford better 
nerve function after TME. A nonrandomized review of 

D.S. Keller and C.P. Delaney

http://dx.doi.org/10.1007/978-1-4614-9022-7_25#303376_1_En_32_MOESM1_ESM.mpg.mov
http://dx.doi.org/10.1007/978-1-4614-9022-7_28#303376_1_En_28_MOESM1_ESM.mpg.mov


489

a

c

b

  Fig. 32.1    Robotic technology. ( a ) The robotic console, ( b ) proper robotic arm positioning, ( c ) Robotic instrumentation placed with aid of bedside 
assistant       
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 urogenital function after robot-assisted total mesorectal exci-
sion for rectal cancer showed faster recovery of normal void-
ing, erectile function, and sexual desire compared to patients 
who underwent laparoscopic TME [ 51 ]. As laparoscopy did 
not show improved sexual and urinary dysfunction outcomes 
over open TME in rectal cancer patients [ 52 ], there is hope 
that robotics might improve these outcomes (Fig.  32.2 ). A 
trend toward less postoperative blood loss [ 49 ,  53 ] and early 
recovery of functional outcomes has been described, 
although one of these papers was compared to open surgery. 
Robotic resections have also shown lower conversion rates to 
open procedures in some series. A recent meta-analysis sup-
ported that the conversion to open rate may be reduced with 
robotics over laparoscopy in both benign and malignant 
colorectal cases [ 49 ,  54 – 57 ].

   Robotics may have the most promise in the management 
of rectal cancer [ 56 ,  58 ]. Results from the MRC-CLASICC 
trial’s evaluation of laparoscopic versus open surgery for 
colorectal cancer raised early concerns of adequate TME, 
risks of higher positive circumferential resection margins, 
overall male sexual and erectile dysfunction, and worse over-
all survival in patients converted to open operation [ 13 ,  14 , 
 18 ,  59 ]. Worse overall survival has not been validated to 
date. One recent prospective study showed a signifi cantly 
higher complete mesorectal grade in the robotic versus the 
laparoscopic group for rectal cancer [ 57 ]. At present there 
are no studies showing a signifi cant benefi t in the oncologic 
outcomes of circumferential resection margin, distal resec-
tion margin, or lymph node yield [ 55 ,  56 ,  60 ], although mul-
tiple prospective randomized controlled trials are ongoing to 
defi nitively evaluate outcomes for rectal cancer. The 
ROLARR trial [ 61 ], a worldwide superiority trial of robot- 
assisted versus standard laparoscopic surgery for the curative 
treatment of rectal cancer, is currently underway. The 

ROLARR trial is investigating differences in rate of conver-
sion to open operation, rate of pathological involvement of 
circumferential resection margin, 3-year local recurrence, 
disease-free and overall survival rates, and also operative 
morbidity and mortality, quality of life, and cost- effectiveness. 
The ACOSOG Z6051 trial is also underway, comparing out-
comes between minimally invasive and open rectal resec-
tion, including pure laparoscopic, laparoscopy- assisted, 
robot-assisted, or hand-assisted methods in the minimally 
invasive group. Results of these trials will help guide the 
future role of robotics in rectal cancer (Table  32.1 ).

   The future use of robotic technology in non-prostatic 
surgery will be determined as time goes on. For colorec-
tal surgery, most studies show similar outcomes to straight 
laparoscopic colectomy [ 69 – 71 ]; however, long-term out-
come data is needed. In several meta-analyses, no advantage 
was reported in days to passing fl atus, LOS, complications, 
oncological outcomes, anastomotic leakage, or postopera-
tive morbidity and mortality, suggesting equivalent safety 
[ 49 ,  54 – 56 ,  60 ]. Operative times and costs are routinely 
increased by robotics. Although robotic colorectal  surgery 

  Fig. 32.2    Pelvic hypogastric nerves ( arrows ) seen on laparoscopy 
(Courtesy Matthew Mutch, MD)       

   Table 32.1    Early outcomes from robot-assisted colorectal surgery   

 Author   N   Conclusion 

  Diverticulitis  
 Zimmern [ 62 ]  16  Safe 

 Low conversion rate 
 Abodeely [ 63 ]  22  Safe 

 No conversion, no leaks 
 Ragupathi [ 64 ]  24  Safe (complicated 

diverticulitis) 
 No conversions 
 Low complication rate 

  Rectal prolapse  
 de Hoog [ 65 ]  20  Safe 

 High recurrence rate 
 Zimmern [ 62 ]  8  Safe 
 Abodeely [ 63 ]  10  Safe 
 Bokhari [ 66 ]  5  Safe 
  Right hemicolectomy  
 de Souza [ 67 ]  40 (vs. lap)  Safe 

 Outcomes comparable to lap 
 Higher cost with robotics 
 Longer procedure time with 
robotics 

 Luca [ 68 ]  33 (vs. open)  Oncologic outcomes similar 
 Increased EBL with open 
 Reduced LOS with robotics 
 Higher cost with robotics 
 Longer op time with robotics 

  From Complications, Considerations, and Consequences of Colorectal 
Surgery: Unique Complications of Robotic Surgery (Courtesy of Sonia 
Ramamoorthy MD and Vincent Obias, MD) 
  Lap  laparoscopic,  LN  lymph node,  EBL  estimated blood loss,  LOS  
length of stay  
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may facilitate a reduction in conversion to open surgery, the 
trials currently in process will help elucidate this fi nding. 
Similarly, prospective data are required to support the ability 
of the robot to improve nerve function and mesorectal grade 
after TME. The cost implications of any improvements will 
require evaluation. Overall, robotic surgery for colon and 
rectal cancer appears feasible and safe; however, the current 
literature only evaluates short-term outcomes, and data on 
local recurrence and survival is awaited. 

 Other issues related to the immature technology deserve 
attention. The costs are immense with no proven benefi t to 
justify the additional expenditure at present. At a price of 
more than $1.7 million per robot, $125,000 in annual mainte-
nance costs, and up to $2,000 per case for the cost of single- 
use instruments, robotic surgery is the most expensive 
approach. Barbash and colleagues reported if robot-assisted 
surgeries completely replace conventional surgeries, as is the 
trend in prostatectomy, an additional $1.5 billion in additional 
health-care costs would be generated annually – more than 
$2.5 billion when including the amortized costs of the robots 
[ 72 ]. A recent  Journal of the American Medical Association  
study evaluated the uptake of robotically assisted hysterec-
tomy, costs, and complications compared to the laparoscopic 
approach [ 73 ]. In reviewing nearly 265,000 women who 
underwent hysterectomy between 2007 and 2010 for benign 
gynecologic disorders, the authors found robotically assisted 
hysterectomy dramatically increased from 0.5 to 9.5 %. The 
robotic cases added an average of $2,189 per procedure, com-
pared to traditional laparoscopic surgery, without any signifi -
cant benefi t in outcomes or complications. Looking at the 
growth trend, the authors found using robotics for all routine 
hysterectomies would add an unnecessary $1 to $1.9 billion 
in unnecessary health-care costs each year [ 73 ]. 

 Aggressive marketing may be a factor for the continued 
growth. Both industry reports and the American College of 
Gynecologists president noted many patients are learning 
about the claimed advantages of robotic surgery from wide-
spread marketing hype and an aggressive salesforce [ 74 ,  75 ]. 
To examine if hospitals are misleading patients about the ben-
efi ts of robotic surgery to increase patient volume, Jin et al. 
performed a systematic analysis of 400 US hospital websites. 
The authors found 41 % described robotic surgery; of those, 
78 % used manufacturer-provided stock images, and 33 % 
linked directly to the manufacturer’s website. Unsupported 
claims of clinical advantages (86 %) and improved cancer 
control (32 %) were also found, while no sites mentioned 
risks of robotic surgery. The authors concluded hospitals 
overestimate benefi ts, underestimate risks, and are strongly 
infl uenced by the robotic system manufacturer [ 76 ]. 

 A learning curve is always present when any new tech-
nology is introduced, during which an increase in com-
plication rates can be expected. With robotics, there is no 
expert consensus on how much training is needed despite 

rapidly expanding use [ 72 ]. Expectantly, major complica-
tion data and legal issues are mounting. A series of liabil-
ity cases against Intuitive Surgical have begun litigation, 
exposing the company’s failure in its commitments to 
properly train surgeons to use the da Vinci robotic sur-
gery suite safely [ 74 ]. With these issues, investor anxi-
ety is growing. An industrial research report on Intuitive 
Surgical questioned the company’s stock price and market 
position given the lack of clinical evidence of superior 
surgical outcomes and gathering storm of legal liability 
from failure to adequately disclose risks leading to surgi-
cal complications [ 77 ]. 

 These factors have culminated in the American College 
of Gynecologists President James T. Breeden’s statement 
against the routine use of robotics. Dr. Breeden highlighted 
an absence of strong evidence that robotic hysterectomy is 
even as good as, and far more costly than, minimally inva-
sive surgical techniques for routine surgical care. Aggressive 
direct-to-consumer marketing may mislead the public into 
believing that they are the best choice. Patients should be 
advised that robotic surgery should be reserved for complex, 
specifi c conditions [ 75 ].  

    Single-Incision Laparoscopy Surgery 

  Key Concept :  Single - incision laparoscopic colectomy pro-
vides the potential for improved cosmesis ,  postoperative 
pain ,  and recovery time at the drawback of higher costs , 
 operating time ,  and technical skill required . 

  Single - incision laparoscopic surgery  ( SILS ) was introduced 
to further the enhanced outcomes of traditional laparoscopy. 
SILS was fi rst reported in 1999 for cholecystectomy [ 78 ] then 
extended to laparoscopic colectomy in 2008 by Remzi et al. 
[ 79 ] and Bucher et al. [ 80 ]. SILS uses a single port within 
the umbilicus with three or more working channels incorpo-
rated in the single port. Straight or articulating instruments 
are used via a fi xed platform or small low-profi le adjacently 
placed trans-fascial trocars, theoretically allowing intracorpo-
real triangulation of parallel instruments (Video  32.2 , video by 
Virgilio George, MD). Studies have proven SILS is feasible 
and safe [ 81 – 86 ]. From early reports, SILS has similar post-
operative outcomes and complications to traditional laparo-
scopic surgery. Operative time, conversions, estimated blood 
loss, surgical site infection, and hospital readmissions were all 
similar [ 87 ]. Although some reports noted longer operative 
times, the results are generally comparable with conventional 
LC. SILS even has demonstrated benefi ts over traditional 
laparoscopic surgery, including better cosmesis, reduced pain, 
and faster recovery [ 88 ]. The cosmetic benefi t of a single 
incision is a major draw. The potential advantages of a small 
skin incision include not only better cosmetic result but also a 
lower rate of port-site-related complications (Fig.  32.3 ) [ 89 ]. 
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Another reported advantage of a single incision is less postop-
erative pain than conventional LC [ 87 ,  90 ]. The reduction in 
pain translated to lower total narcotic use was in the immedi-
ate postoperative period, with lower pain scores reported up 
to postoperative day 2. SILS has also shown a signifi cantly 
shorter length of stay (LOS); studies have demonstrated LOS 
more than 1 day shorter for SILS compared to multi-post-lap-
aroscopy (Table  32.2 ) [ 81 ,  87 ].

    Despite the benefi ts, some issues exist with SILS. The 
proximity of the trocars at a fi xed position, restricted free-
dom of the hands, and  clashing of the instruments  is some-
what contradictory to the traditional teaching of instrument 
triangulation in laparoscopy [ 91 ]. The problems in exposure 
and the risk of “ crowding ”  while maneuvering laparoscopic 
instruments  add to the diffi culty in the SILS technique [ 92 ] 
(Video  32.3 , video by Virgilio George, MD). An additional 
learning curve is involved for the technique, extra incisions 
are sometimes required [ 82 ,  93 ], and there is a minor increase 
in cost over laparoscopic surgery [ 84 ,  94 ]. SILS may also 
make teaching more diffi cult. Previous studies have demon-
strated unique requirements of SILS, with skill sets and ergo-
nomic demands which cannot be directly adapted from 
existing LAP experience [ 95 ]. Thus, the implementation of 
an evidence- and competency-based SILS curriculum is nec-
essary to ensure appropriate training of future SILS sur-
geons. Currently, resident training modes are in development 
for SILS, and the attending may be performing more of the 
case, at the expense of resident education. Many of these 
issues can be improved with operator ascension up the 

 learning curve and refi nement of the SILS technology. 
Robotic- utilizing surgeons feel that robotics may also reduce 
the negativities of SILS such as loss of triangulation and 
poor visualization and further advance the technology.  

    Evolving Endoscopic Techniques 

    Endoscopic Mucosal Resection (EMR) 

  Key Concept :  EMR provides en bloc or piecemeal removal of 
premalignant and early colorectal lesions typically  < 20 mm 
that may have otherwise required resection . 

 Advanced endoscopic technology has been introduced to 
allow for treatment of colorectal tumors without the morbid-
ity of a surgical resection. These endoscopic techniques have 
permitted more aggressive and successful polypectomy, 
including en bloc removal of otherwise unresectable lesions 
[ 96 ].  Endoscopic mucosal resection  (EMR) is an option for 
endoscopic polypectomy of colorectal polyps without stalks. 
EMR differs from standard snare polypectomy by the use of 
submucosal solution injection, which allows for the com-
plete resection of the mucosa through the mid to deep sub-
mucosa [ 97 ]. EMR is useful for the removal of adenomas 
that are too large for standard snare polypectomy and essen-
tially allows removal of colonic lesions in a minimally inva-
sive way that would otherwise require surgical colectomy 
(see Video   25.1    ) [ 98 ]. Although not an absolute contraindi-
cation, it is typically more diffi cult to remove tumors >20 mm 

a b

  Fig. 32.3    Cosmetic comparison for total colectomy through ( a ) SILS and ( b ) traditional laparoscopic approach       
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by en bloc resection using EMR, with reported success rates 
of ~30 %; thus, decisions should be made on an individual 
basis [ 99 – 101 ]. Piecemeal excision (while limiting the full 
extent of fi nal pathological analysis) can also be used to 
facilitate removal of larger lesions to a large extent in expe-
rienced hands [ 102 ]. 

 To perform EMR, the lesion is oriented to maximize the 
infl uence of gravity, then a submucosal injection creates a 
fl uid “cushion” between the mucosa and muscularis propria 
to elevate the lesion into the lumen. Following the injection 
lift, a snare is deployed to fully remove the lesion with a 
2–3 mm margin of normal mucosa [ 102 ]. Because the plane 
of resection during EMR is typically the middle to deep sub-
mucosal layer, compared with standard polypectomy, which 
normally provides resection at a mucosal level, EMR offers 
the advantage of providing en bloc resection specimens. 

 Outcomes for EMR are very good for experienced pro-
viders. A meta-analysis and systematic review of successful 
en bloc resections of large colorectal polyps by EMR found 
complete cure rates improved from 44.19 to 69.17 %, con-
cluding EMR is an effective technique and offers an alterna-
tive to surgery [ 103 ]. An Australian study of EMR in 174 
patients with diffi cult polyps reported a 95 % procedural 
success, 90 % avoided the need for surgery, no perforations, 

and signifi cant cost savings compared to surgical resection 
[ 104 ]. The most frequently reported major complications – 
perforation (0–5 %) and bleeding (0.5–6 %) – may require 
surgical management, and removal of large sessile lesions is 
technically demanding, often requiring a lengthy procedure 
time to retrieve fragments of lesions and may require multi-
ple endoscopic sessions for complete ablation of a large 
adenoma [ 98 ].  

    Endoscopic Submucosal Dissection (ESD) 

  Key Concept :  ESD provides an improved ability for en bloc 
resection over EMR and is a better option for larger superfi -
cial colorectal tumors ;  however ,  it is technically demanding 
and has a higher rate of complications . 

 Endoscopic submucosal dissection (ESD) was developed 
to overcome the limitations of conventional EMR. ESD 
is primarily used in Japan and in select centers in Europe 
and the USA to resect larger polyps and selected invasive 
tumors and aid in achieving higher rates of en bloc resec-
tion of superfi cial tumors than EMR. ESD is a complicated 
 technique for treating large superfi cial colorectal tumors 
because it provides a higher en bloc resection rate and is less 

   Table 32.2    Published 
reports of single-incision 
colectomy   

 Author  Year  Patients  BMI 
 Mean OR time 
(min)  LOS (d) 

 Incision length 
(cm)   R/L 

 Buche r [ 80 ]  2008  1  N/A  158  N/A  3  1/0 
 Remzi [ 79 ]  2008  1  35  115  4  3.5  1/0 
 Rieger  2009  7  24.3  89  5.4  3.1  6/1 
 Geisler  2009  1  24  172  4  2  TPC 
 Merchant [ 91 ]  2009  1  N/A  N/A  3  2.5  1/0 
 Remzi  2009  1  25.8  198  3  3  0/1 
 Bucher  2009  1  26  213 a   N/A  2  0/1 
 Law  2009  1  N/A  180  3  3  0/1 
 Chambers [ 88 ]  2009  6  N/A  82  1.9  2.5   b 2/1 
 Leroy  2009  1  21  90  4  2  0/1 
 Bucher  2010  1  22  125  2  2  0/1 
 Adair [ 83 ]  2010  17  26.2  139  5  3  17/0 
 Gandhi  2010  24  28.5  143  2.7  3.8  19/5 
 Papaconstantinou [ 81 ]  2011  29  30  128.8  3.4  4.9  29/0 
 Chen [ 85 ]  2011  18  23.3  175  5  4  18/0 
 Fichera  2011  10  21.9  139  5.1  –  TPC 
 McNally  2011  27  27  114  3  –  14/8 c  
 Wu  2011  27  –  180  7  4.1  8/18 d  
 Ross  2011  39  25.6  120  4.4  4.2  30/9 
 Ramos-Valadez  2012  20  27.7  159.2  3.2  3.3  0/20 
 Walters  2012  100  26  105  4  100/0 

   N / A n ot available,  TPC  total proctocolectomy,  BMI  body mass index,  R  right-sided surgery,  L  left-sided surgery,  LOS  
length of stay,  min  minutes,  d  days 
  a Concomitant cholecystectomy 
  b In addition: 2 TPC and 1 abdominal colectomy with ileorectal anastomosis 
  c In addition, 5 SILS transverse colectomies 
  d In addition, 1 TPC  
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invasive than surgical resection. Others have proposed that 
this technique is suitable for all large polyps, early colorectal 
cancer, and those lesions that cannot be accessed by transanal 
or TEMS routes and wish to avoid major resection. ESD can 
be considered in lesions that have a higher rate of submuco-
sal infi ltration and require detailed histopathologic diagnosis 
by en bloc resection or when fi brosis has developed on the 
submucosal layer from biopsy and EMR is diffi cult because 
of non-lifting signs [ 105 ]. 

 The technique of ESD involves an endoscope with a sin-
gle channel, along with a high-frequency generator (Video 
 32.4 , video by Peter Marcello, MD). After identifi cation of 
a lesion, a mixture of 1 %  hyaluronic acid solution and 10 % 
glycerin solution is injected around the lesions to elevate the 
submucosa [ 106 ]. The border of the tumor is initially marked 
by indigo carmine dye with 1 cm margins. Following a muco-
sal incision, a partial or circumferential incision is made with 
injection of hyaluronic acid solution into the submucosa, and 
the dissection is carried down to the deep submucosa. This 
process is continued around the tumor until the entire lesion 
is resected en bloc [ 107 ]. The en bloc excision with ESD has 
a number of theoretical advantages, including more accurate 
histologic assessment, reduced recurrence, decreased endo-
scopic surveillance requirements, and potential surveillance 
cost savings [ 102 ]. For laterally spreading rectal tumors, 
ESD is becoming more prevalent, although transanal endo-
scopic microsurgery is still frequently used [ 108 ]. ESD also 
has the additional advantages of minimal invasiveness and 
avoidance of anesthesia [ 109 ]. Successful en bloc resection 
has been reported in up to 85–89 % of cases, with piecemeal 
resection in the remaining 10–15 % [ 100 ,  105 ,  110 – 112 ]. 
However, there are risks with this new technology. ESD 
is still associated with higher perforation rate, longer pro-
cedure times, and increased technical diffi culty [ 113 ]. The 
thinner colorectal wall and winding nature of the colon make 
colorectal ESD an especially diffi cult operative technique 
[ 114 ]. Further, residual disease has been reported in 2–3 % 
with ESD [ 115 ]. The application of colorectal ESD needs 
to be further evaluated, with improvements in technology in 
the technical skill, and surgical devices are required before 
widespread use. 

 Endoscopic techniques have evolved to the point where they 
can be applied to full-thickness resection of polyps, reducing 
risk compared to surgical resection and accelerating patient 
recovery. The  Tissue Apposition System  ( TAS ) was developed 
to facilitate this approach (Video  32.5 ). TAS is a novel endo-
scopic suturing system that enables endoluminal full-thickness 
closure [ 96 ]. The polypectomy site is closed under laparo-
scopic observation to avoid injury to surrounding structures. 
In a feasibility study, TAS was demonstrated to be safe under 
laparoscopic guidance [ 96 ]. Initial studies have shown no long-
term complications and normal healed mucosa with the sutures 
and anchoring devices in place at follow-up colonoscopy 

[ 116 ]. TAS may increase the number of patients whose diffi cult 
polyps can be removed endoscopically, avoiding the need for 
a surgical resection in select patients. Based on early results, 
TAS sets the future direction in minimizing surgery for endo-
scopically unresectable colonic polyps. These endoscopic 
technological advances are improving lesion assessment and 
standardization, and new methods and techniques are being 
developed to enhance procedural safety and effi cacy.  

    Combining Laparoscopy and Endoscopy 

  Key Concept :  Combining colonoscopy with laparoscopy 
allows removal of select previously inaccessible polyps with-
out the morbidity of a surgical resection .  Additionally ,  a 
standard resection can be performed at that time given 
advanced pathology ,  technical problems ,  or an inability to 
perform endoscopic removal . 

 Adding the laparoscopic approach to endoscopically 
unresectable polyps enriches the therapeutic spectrum. Due 
to location or size, some polyps are deemed unsafe or tech-
nically impossible to treat endoscopically and require col-
ectomy. The perceived risk of iatrogenic injury including 
hemorrhage and colonic perforation may prevent an attempt 
at polypectomy [ 117 ]. In such cases, where standard polypec-
tomy via the colonoscope is considered not technically possi-
ble, patients may be referred for colonic resection. However, 
there is signifi cant morbidity associated with a surgical resec-
tion, including wound infection, anastomotic leak, ileus, 
and death [ 3 ,  5 ,  10 ,  18 ,  118 ]. By combining laparoscopic 
mobilization of the bowel with colonoscopic polypectomy 
–  combined laparoscopic and endoscopic resection  ( CLER ) 
– previously inaccessible polyps could be snared, and lapa-
rotomy with enterotomy or bowel resection can be avoided 
(Fig.  32.4 ; Video  32.6 ). Franklin et al. reported on a series 
of 110 patients undergoing colonoscopic polypectomy fol-
lowing laparoscopic mobilization of the colon [ 119 ]. Smaller 
studies have also demonstrated the feasibility of CLER tech-
nique for small series of unresectable polyps [ 120 – 124 ]. A 
10-year review of CLER for noninvasive or benign colorec-
tal polyps found low rates of conversion (5 %), major post-
operative complications, and intraoperative complications 
(1 %). However, follow-up colonoscopy revealed metachro-
nous adenomas in more than one-third of patients [ 125 ]. 
The authors concluded that CLER is an effi cient, safe, and 
minimally invasive alternative to open resection for selected 
patients with diffi cult polyps. Further experience and results 
of large-scale trials are needed before applying CLER more 
broadly. Above all, it is imperative to have the polyp assessed 
by an experienced endoscopist before embarking on a CLER 
as this may save the patient from undergoing general anes-
thesia. The majority of polyps are still possible to remove by 
standard endoscopic techniques.
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        The Cost of New Technology 

 Key Concept:  There is a balance on the cost of acquisition , 
 learning ,  and maintenance of new technology with the poten-
tial benefi ts that each surgeon must consider . 

 It is increasingly necessary to consider the cost of new 
technology with the need for the new innovations, espe-
cially given the ongoing health-care crisis in the USA. It 
is well known that health-care costs are rising at an unsus-
tainable rate, as evidenced by expenditures in the USA 
nearing $2.6 trillion in 2010, over ten times the $256 bil-
lion spent in 1980 [ 126 ]. Projections show that this trend 
is continuing, with National Health Expenditures doubling 
from 2.6 to 5.2 trillion and accounting for 20 % of the 
gross domestic product by 2020 [ 127 ]. In an era of increas-
ing health-care costs, decreasing reimbursements, and low 
operating margins, cost-effi ciency will become an essential 
for fi nancial survival for patients, employers, providers, and 
payers alike. Surgical interventions are a prime target for 
cost- effectiveness, as they are associated with signifi cant 
equipment costs and increased costs and lower reimburse-
ment associated with complications. If there is a measurable 
patient benefi t and the possibility to become more effi cient 
with the technology (either through experience or direct 
equipment costs), the benefi ts will eventually outweigh the 
costs. Laparoscopic colorectal surgery is the ideal model 
when considering balancing costs versus technology. LC has 
evolved into a cost-effective technology. Compared to OC, 
the laparoscopic method is associated with higher operating 
room costs [ 128 – 131 ]; however, the initial higher  operating 

room and equipment cost is generally offset by shorter LOS 
and improvements in patient quality of life [ 6 ,  7 ,  11 ,  128 , 
 130 ,  132 ,  133 ]. Moreover, laparoscopy has facilitated the 
application of enhanced recovery pathways in colorectal 
surgery [ 134 ,  135 ], along with their associated improved 
resource utilization [ 11 ,  136 ]. These potential benefi ts may 
outweigh the increased costs at the time of surgery. As LC 
has increased in use and effi ciency, cost improvements and 
lower overall direct costs have resulted [ 7 ,  136 ]. While cost 
effi ciencies had been less clear for LRR, a recent model 
reported a cost-benefi t of $4,283 for both laparoscopic 
colon and rectal cancer resections [ 137 ]. 

 One of the major concerns about robotic surgery is its 
cost. Those in favor of robotics emphasize that robotics is 
a technology that is still relatively new. Whereas much of 
the reported early experience of laparoscopy demonstrated 
higher costs when compared to open, that has changed over 
time. Furthermore, despite the cost-effi ciency of laparos-
copy in colon resections, a recent 2009 Inpatient Sample 
shows that only 35 % of colectomies performed in the USA 
were done laparoscopically [ 138 ]. In cases where the dif-
fi culty of performing laparoscopic surgery prevents its use, 
robotic technology is another minimally invasive option. 
The reduction in conversion to open rates that may be pro-
vided through robotics may justify its cost, although a 5 % 
reduction in conversion rate, then the additional cost per con-
version saved would equal 20 times the additional cost of 
a single robotic case – generally estimated as about $2,500 
per case in most series. Currently, the increase in cost for 
robotics ranges from acquisition, maintenance, and operative 

  Fig. 32.4    Combined laparo-
scopic and endoscopic resection 
procedure       
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time [ 46 ,  49 ,  60 ,  69 ,  72 ]. These additional costs are borne 
by the health-care facility, without any increase in reim-
bursement or incremental advantage related to reduction in 
length of stay or reduced complications, benefi ts that made 
LC cost-effective when compared with open surgery [ 71 ]. 
The fi nancial feasibility of robotic colorectal surgery may 
require incremental admission volume for other diagnoses 
due to reduced length of stay [ 139 ], a reduction in the cost 
of robot acquisition and reusable equipment, or increased 
competition from manufacturers and wider dissemination 
of the technology [ 50 ]. The best practice for cost- effi ciency 
may be to concentrate robotic colorectal surgery at selected 
high-volume centers while it undergoes further evaluation, 
thereby trying to optimize effi ciency and quality. 

 With laparoscopy now proving to be cost-effective in its 
maturity and the cost analysis of robotics currently being 
evaluated, we must keep in mind these arguments apply also 
for the other emerging technologies such as SILS, CLER, 
ESD, and EMR. On the upside, SILS improves cosmesis and 
has reported other advantages. On the downside, SILS tech-
nology utilizes new single-port access devices and can 
potentially increase operative times, cost, and make learning 
curves more complicated for trainees. In addition, while 
ESD and EMR may avoid a formal resection, patients under-
going ESD and EMR have an increased need for multiple 
follow-up colonoscopies, which can increase health-care 
costs as well. Emerging technologies give modern medicine 
an exciting opportunity to improve patient outcomes but can 
increase cost – especially direct costs. By integrating cost- 
effective technology into practice, we have the opportunity 
to improve both patient and fi nancial outcomes.  

    Summary Pearls, Patient Selection, 
and Personal Preferences 

  Key Concept :  While the concept of new technology is excit-
ing ,  careful consideration of the patient and their pathology 
is necessary to choose the appropriate technology .  Each sur-
geon must develop their own preferences for new technology 
based on their training and personal experience . 

 Careful planning is needed to decide when to use ESD or 
EMR versus CLER or a formal resection. En bloc excision 
using EMR is limited to lesions 20 mm or smaller, with mini-
mal invasion to the submucosa, more than one-third of the 
luminal diameter, and no invasion to lymphatic channels or 
vessels. As it is diffi cult to perform en bloc EMR resection 
for lesions larger than 20 mm, piecemeal EMR becomes the 
least invasive and least costly option for these lesions [ 102 ]. 

 In our hands, ESD is reserved for polyps that fail EMR, or 
are not suitable for EMR because of scarring or location. 
Based on polyp anatomy and location, a decision is then 
made to perform ESD or CLER. This is done in the operating 

room, so that if during intraoperative endoscopy a decision is 
made that the polyp cannot be removed, a laparoscopic col-
ectomy is performed at the same time. We have not used 
ESD for cancers and prefer to perform a laparoscopic seg-
mental colectomy in those cases, as our morbidity rates are 
low [ 136 ]. The inability to raise the base of a polyp after 
submucosal injection can indicate the presence of cancer 
invading deep into the submucosa and that patient should be 
referred for surgical resection [ 140 ]. Having the ability to 
predict depth of invasion helps to decide whether to pursue 
EMR, ESD, or formal resection remains somewhat diffi cult. 
Pre-procedure staging with endoscopic ultrasound (EUS) 
can serve as a useful tool by determining the depth of inva-
sion and by detecting the presence of lymph nodes that may 
indicate malignancy and ability to perform (or not perform) 
an endoscopic resection. 

 Personal and patient factors infl uence the use of SILS. 
Since studies published by Drs. Champagne and Delaney 
showed no signifi cant improvement over standard laparos-
copy [ 84 ], Dr. Delaney uses SILS in a selected fashion and 
primarily to educate residents. In contrast, many surgeons 
are proponents of SILS – they and their patients appreciate 
the improved cosmesis and reduction in postoperative pain. 
Surgeons that endorse SILS tend to use both laparoscopic 
and robotic SILS in their practice, fi nding SILS to be easier 
with the robot. 

 The application and indications for CLER are still under 
development. Dr. Delaney does not often use CLER. If the 
gastroenterologist performing the colonoscopy feels he or 
she can get to a lesion endoscopically with help, Dr. Delaney 
will use a CLER approach. Otherwise, if a lesion is not ame-
nable to endoscopic polypectomy, he offers a formal resec-
tion; the option of CLER is discussed but only performed if 
the patient insists. In his experience, a large percentage of 
these unresectable lesions are invasive cancer, and a formal 
colectomy is needed anyway. Further, the morbidity of a seg-
mental colectomy is favorable versus attempting CLER. Dr. 
Delaney performs EMR preferentially for all cases, includ-
ing rectal polyps, saving patients the anesthesia required for 
ESD, CLER, or resection. In 30–50 % of cases referred by 
outside gastroenterologists for resection, he removes the pol-
yps endoscopically. 

 The use of robotics is a hotly debated topic. Dr. Delaney 
does not use robotics since the initial paper he published in 
2003 [ 70 ], as well as a series of patients he did since that 
time. In his opinion, the cost of this technology is not jus-
tifi ed for abdominal or rectal resections, and there is no 
tangible benefi t realized over traditional laparoscopy. In 
an opposing view, other surgeons are strong supporters of 
robotics. They fi nd it offers improved surgeon ergonomics 
and a superior approach in pelvic dissections, SILS, and high 
BMI patients that would not be possible with traditional lap-
aroscopy. These surgeons consider that robotics is a natural 

D.S. Keller and C.P. Delaney



497

evolution of minimally invasive surgery and that the technol-
ogy will be more widely accepted when there is more robotic 
competition and choices. This increased market competition 
will hopefully drive the cost of robotic technology down, as 
it did in laparoscopy.  

    Conclusion 

 The future of technology in colorectal surgery is exciting. 
New technology innovation in health care is an important 
driver of growth. With the current state of health care, it 
behooves us to strategically incorporate new innovations to 
streamline the delivery of quality health care and optimize 
patient outcomes. Successful integration of technology 
requires patience along the learning curve and careful patient 
selection to match the appropriate technology to the patient 
and disease process. Using the integration of laparoscopy as 
a model, the benefi ts have the potential to outweigh early 
technical diffi culties and ineffi ciencies. Incorporating new 
technology will facilitate meeting meaningful use require-
ments and connecting with physicians, payers, and the com-
munity. Furthermore, wisely investing in new technology 
allows measuring incremental improvement in clinical out-
comes for patients and use of health-care resources.      
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    Introduction 

 The practice of surgery requires a broad, yet fl exible skill set 
that allows a surgeon to adapt to increasingly complex proce-
dures. Every operative case represents an opportunity to be 
challenged mentally and technically. Furthermore, every sur-
geon is faced with the fundamental question at some point in 
their career: what will it take to get this patient off of the table? 

Whether it is a hostile reoperative abdomen (see Video  33.1 , 
video by Amir Bastawrous, MD) or a stapler misfi re on a low 
rectal cancer, there are situations in the operating room that are 
low frequency but high acuity that require an optimal breadth 
and depth of skills and sound decision-making. In this chapter, 
we specifi cally review these infrequent technical challenges 
and offer an approach that has been successful in our practice. 
Although there will not always be randomized controlled tri-
als to show us the way, when there is experience in the litera-
ture, we will attempt to bring it to light. Unfortunately, this is 
frequently the case when confronted with these situations, and 
we must rely on our experience, that of others, and the small 
amount of available evidence to guide our management.  

    Intestinal Anastomosis 

    Stapled Versus Hand Sewn 
and Single Versus Double Layer 

  Key Concept :  The success of a technically perfect anastomo-
sis is not dependent on whether the bowel is stapled or hand 
sewn  ( single or double layer ). 

 Numerous studies have attempted to defi ne the charac-
teristics of the perfect anastomosis, and while the technique 
has largely been standardized, there remains an ever-present 
risk of failure with signifi cant consequences to the patient. 
In modern surgical practice, the choice of suture or staples 
(and how to use them) has been shown to make little dif-
ference in anastomotic success or failure. In reality, few 
studies have ever shown superiority of one over the other. 
The most recent Cochrane review [ 1 ], published in 2012, 
was an update of a previous meta-analysis [ 2 ] and analyzed 
the results of 1,233 patients undergoing colorectal resec-

      Technical Aspects 
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 Key Points 

•     While several anastomotic techniques are utilized, 
adhering to the traditional principles of proper tis-
sue handling, ensuring adequate blood supply, and 
avoiding tension remain essential to optimizing 
outcomes.  

•   Methods for creating adequate length for a techni-
cally sound left-sided bowel anastomosis include 
proper mobilization of the splenic fl exure and mesen-
tery, division of the inferior mesenteric vein near the 
ligament of Treitz, ligation of the inferior mesenteric 
artery, and rectal mobilization (when applicable).  

•   You should have a stepwise and thorough algorithm 
for troubleshooting the diffi cult anastomosis.  

•   With more operations being performed through 
minimally invasive approaches, laparoscopic tech-
niques for mobilizing the colon and maintain-
ing optimal visualization are vital to minimizing 
complications.  

•   Leak testing is a critical component to left-sided 
anastomoses, and you should understand what to do 
with a positive leak test or incomplete donuts.    
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tions and anastomosis. The authors found that suturing and 
 stapling were equivalent for all relevant parameters for anas-
tomotic construction, including anastomotic leak rates, both 
clinically and radiographically. The choice of one hand-sewn 
technique over another has not been shown to be superior, 
and in fact, the state of art for intestinal suturing has really 
remained unchanged since Antoine Lembert fi rst described 
the inverted suture for intestinal anastomosis [ 3 ]. 

 The choice of a single or double layer of suture has also 
been the basis of a randomized trial by Burch et al. who 
concluded that a single continuous layer of bowel apposi-
tion is quicker and has no adverse outcomes when compared 
to a double layer of interrupted suture [ 4 ]. While this study 
excluded anastomoses to the rectum, other investigators have 
demonstrated the reliability of the single-layer technique 
(even in rectal cases) with a low rate of complications [ 5 , 
 6 ]. The choice of suture material has also been extensively 
reviewed, and while monofi lament suture produces less of an 
infl ammatory response, there is no evidence that this or any 
other specifi c property of suture impacts the success of an 
intestinal anastomosis [ 7 – 11 ].  

    Right-Sided and Small Bowel Resections 

  Key Concept :  There is a small amount of data to suggest 
that a side - to - side anastomosis is associated with lower leak 
rates and improved outcomes compared to an end - to - end 
one in right - sided and small bowel locations .  Special con-
sideration should be given to proper orientation and dealing 
with the resultant mesenteric defect . 

 Small bowel and right-sided colon resections and anas-
tomoses share many of the same technical concerns and are 
grouped together for the purposes of this review. The collat-
eral blood supply is robust and tension across an anastomo-
sis should never be a problem. Few studies have specifi cally 
looked at the differences between the confi guration of the 
anastomosis, with the exception of ileocolic resections for 
Crohn’s disease (CD) and loop ileostomy closures. The two 
most common choices are end to end (usually hand sewn) 
or side to side (usually stapled). Didolkar et al. randomized 
cancer patients to either a stapled or hand-sewn anastomosis 
and reported their results stratifi ed by confi guration [ 12 ]. The 
performance of a side-to-side anastomosis was comparable to 
an end-to-end one, although the overall numbers were small. 
A larger study by Kracht et al. randomized patients undergo-
ing a right colon resection to one of fi ve groups based on 
the confi guration and technique of the anastomosis. Group 
1 ( n  = 84) were reconstructed end to end with an interrupted 
suturing technique, group 2 ( n  = 77) with an end-to-end con-
tinuous suturing technique, group 3 ( n  = 82) with a side-to-
side interrupted suturing technique, group 4 ( n  = 91) with a 
side-to-side continuous suturing technique, and, lastly, group 

5 ( n  = 106) with a stapled side-to-side anastomosis [ 13 ]. The 
sutured anastomosis groups were all comparable with respect 
to postoperative complications, and the anatomic confi gura-
tion of the anastomosis did not infl uence leak rates. They did 
observe a lower leak rate for stapled anastomoses compared 
to the hand sewn, but this observation has been refuted in 
larger studies [ 14 – 16 ]. Several authors have suggested that 
a side-to-side anastomosis is associated with lower leak 
rates and fewer recurrences than one fashioned end to end 
in Crohn’s disease, but the mechanics of why this would 
occur are not well understood [ 14 ,  17 – 19 ]. Recurrence rates 
are likely comparable endoscopically, although the larger 
lumen associated with the stapled side-to-side anastomosis 
may prevent symptomatic recurrence due to strictures. Balik 
et al. examined the outcomes of 225 patients having a loop 
ileostomy closure with either an end-to-end or side-to-side 
confi guration and found a statistically signifi cant difference 
in return of gastrointestinal function and hospital stay favor-
ing the side-to-side group [ 20 ]. Leung et al. did not fi nd this 
difference, demonstrating that the two techniques were com-
parable with ileostomy closures [ 21 ]. 

 Surgeons are typically very specifi c in their approach 
with stapled anastomoses and their preferences in dealing 
with crossing staple lines. Some prefer to use different sta-
plers (i.e., a “TA” stapler for the transverse portion), some 
hand sew the transverse portion to avoid crossing staple lines 
altogether, others over-sew the entire staple line, while a 
single crotch stitch is the ideal method for many surgeons. 
Yet, very little data is available to support one method over 
the other. In a canine model of stapled side-to-side anasto-
mosis, offsetting the staple lines resulted in fewer complica-
tions [ 22 ], an observation that may be due to the reduction in 
blood fl ow associated with intersecting staple lines [ 23 ]. The 
bursting pressure of side-to-side stapled anastomosis was 
also improved in a porcine model when a crotch stitch was 
used to reinforce the enteroenterostomy [ 24 ]. Large-scale 
data examining these subtle technical nuisances is in reality 
limited, with most surgeons relying on the method they were 
taught in training or evolved over time based on prior suc-
cesses (or failures). 

 We routinely perform small bowel and right-sided anas-
tomosis using the side-to-side four-stapled technique. The 
enterectomy (vertical) staple line should be oriented mesen-
teric to antimesenteric (Fig.  33.1a ) so that the enteroenter-
ostomy staple line can be oriented along the antimesenteric 
side of the bowel wall. After making a small enterotomy on 
the antimesenteric corner of the staple line, an enteroenter-
ostomy is created using a linear cutting stapler—taking great 
care to avoid incorporating the mesentery (Fig.  33.1b ). The 
staple lines should be assessed for hemostasis, as this can 
be a source of postoperative hematochezia, particularly if a 
mesenteric vessel is incorporated into the staple line. The 
subsequent enterotomy (transverse portion) can be closed 
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a

c

b

  Fig. 33.1    ( a ) Side-to-side four-stapled technique. The linear cutting 
stapler is introduced through an enterotomy made on the antimesenteric 
side of the enterectomy staple line. ( b ) Side-to-side four-stapled tech-
nique. The anastomosis is created by stapling the antimesenteric bowel 

of the small intestine and colon using a linear cutting stapler. ( c ) 
 Side-to-side four-stapled technique. A linear non-cutting stapler is used 
to close the enterotomy created by the surgeon to introduce the linear 
cutting stapler       
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with either sutures or staples in such a way as to offset the 
staple lines (Fig.  33.1c ). The choice of staple length is largely 
one of the surgeon preferences, although a wide lumen anas-
tomosis (75 mm) may result in fewer symptomatic recur-
rences in patients with Crohn’s disease [ 25 ]. The choice of 
staple height should be based on the thickness of tissue, as 
ischemia can result if the fi nal staple height is too short [ 26 ]. 
Conversely, the staples may not be able to deform into their 
fi nal “B” shape if the tissue is too thick (Fig.  33.2 ). This can 
be mitigated by compressing the tissue in the stapler prior 
to deployment, which has been shown in animal models to 
decrease the incidence of staple deformation and staple line 
bleeding [ 27 ,  28 ].

    The decision to close the mesenteric defect following a 
small bowel resection or right colon anastomosis is mostly 
a personal preference (Fig.  33.3 ). The goal is to prevent an 
internal hernia postoperatively, which may be seen more 
often after laparoscopic colon resection [ 29 ]. This is theoret-
ically due to the lack of adhesion formation after  minimally 

invasive surgery and the ease with which the bowel may 
 herniate through the mesenteric defect. Retrospective stud-
ies offer some insight into this infrequent complication. 
Cabot and colleagues reported on 530 consecutive patients 
who had laparoscopic right colon resection and found a 
0.8 % incidence of small bowel obstruction due to herniation 
through an unclosed mesenteric defect [ 30 ]. No randomized 
head-to-head comparison of closure versus no closure of the 
mesenteric defect exists, though a higher complication rate 
with mesenteric closure has been reported in a retrospective 
review of patients undergoing a large bowel resection [ 31 ]. 
In this series by Causey et al., 133 patients had a colectomy 
(right, 36 %; sigmoid colon, 33 %; and left, 11 %); 52 % of 
the mesenteric defects were closed. Postoperative complica-
tions were attributed to the mesenteric defect in 6 % of the 
patients; with closure of the mesentery, the only signifi cant 
factor identifi ed in multivariate analysis (OR = 5.5; 95 % CI 
1.069–28.524,  P  = 0.041). While this study is by no means 
defi nitive, it points out the fl aws of assuming that all com-
plications can be avoided by closing the defect. There are 
no doubt pros and cons of both approaches, and the choice 
is likely a result of an individual surgeon’s training and 
experience. Those of us who choose not to close the defect 
fear compromising the mesenteric blood fl ow or creating a 
smaller mesenteric defect that may be more prone to incar-
cerate should a hernia occur. If the mesentery is closed, care 
should be taken to avoid the intestinal blood supply as this 
can result in a hematoma or worse—anastomotic ischemia. 
If a hematoma develops, it can usually be managed with sim-
ple pressure applied by gently squeezing the leaf of the mes-
entery between the operator’s fi ngers for a few minutes with 
the goal of controlling the bleeding and limiting the size of 
the hematoma. It is probably not necessary to open the peri-
toneum as this will result in further bleeding and control will 
be more diffi cult. Suture ligation of the hematoma should 
also be used with caution, and typically avoided. The risk is 
that sutures used to ligate mesenteric bleeding could com-
promise the blood supply to an anastomosis that has already 
been fashioned and will be diffi cult to assess.

   When performing a right colectomy laparoscopically, it is 
important that the orientation of the mesentery and the anas-
tomosis is confi rmed prior to closing the fascia as it is pos-
sible to twist the ileal side 360° after transection (Fig.  33.4 ). 
This is more likely to occur with laparoscopy when perform-
ing an extracorporeal anastomosis through a small midline 
incision. We avoid this twist by starting at the ligated vas-
cular pedicle and following the cut edge of both the small 
bowel and colonic mesentery completely to the bowel wall. 
We then place atraumatic graspers on both ends only after 
these are confi rmed to be straight and use Babcock clamps 
with extracorporealization maintaining this orientation. If 
there is any concern, the laparoscope can confi rm that no 
twist is present.

  Fig. 33.2    Ideal “B”-shaped staple confi guration       

  Fig. 33.3    Right colon anastomosis with mesentery closed       
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       Left-Sided and Rectal Resection 

  Key Concept :  Left - sided and rectal anastomoses have their 
own unique set of requirements for success and potential 
complications .  Being familiar with single versus double sta-
pled ,  hand sewn ,  and end to end versus modifi ed end to side 
will allow several options in the face of diffi culties . 

 Left colon and rectal resections with anastomosis repre-
sent a higher degree of complexity, as reliance on stapling, 
collateral blood supply and mesenteric length are all critical 
to a safe anastomosis. All staplers have a certain incidence of 
failure, but the consequence of device failure when stapling 
low in the pelvis can be much more signifi cant. Mechanical 
staplers have been in use for decades, but new products 
continue to come to the operating room as well as ongo-
ing modifi cations of old devices. In some instances, these 
new products represent a signifi cant leap forward and offer 
surgeons opportunities to do things that previously were not 
possible, while others attempt to improve upon technology 

that is already effective. Adoption of these devices requires a 
clear understanding of the advantages and performance char-
acteristics of each and mandates a thoughtful approach to 
incorporation into practice. 

 Regardless of the manufacturer, all of these devices have 
a failure rate, and more importantly, when device failure 
occurs, the surgeon must have a plan to salvage the anasto-
mosis. The exact incidence of failure is diffi cult to establish, 
but in 2007, Mardestein et al. reported on 1,188 stapler mis-
fi res reported to the FDA during a 12-month period [ 32 ]. Of 
the misfi res, 588 occurred during colorectal procedures with 
failure to form staples and inability to remove the stapler 
as the most common problem. From these adverse events, 
266 occurred during rectal resections and 80 were consid-
ered major, resulting in 23 unplanned permanent ostomies. 
Stapler misfi re during a laparoscopic procedure was associ-
ated with a 43 % conversion rate. This high rate of conver-
sion to open surgery following stapler misfi re was confi rmed 
by Pandya et al. in their analysis of 200 consecutive laparo-
scopic colectomies [ 33 ]. 

 It is unknown how many of these failures were surgeon 
related, but it is imperative that everyone involved in the case 
has intimate familiarity with the proper use of the device. 
The primary surgeon may not be the person deploying the 
stapler, and errors can occur when there is an assumption 
that a co-surgeon or assistant knows how to properly deploy 
a given stapler. In our operating room, the surgery resident 
is often responsible for deploying the stapler, and it is not 
unusual for him or her to be doing so for the fi rst time. We 
have avoided this situation by focused education on the 
proper use of the various staplers prior to the operating room 
for trainees. This information can also be included into the 
time out or preoperative briefi ng procedure so that proper 
orientation can occur. 

 We routinely employ a double-stapled technique when 
performing a rectal anastomosis by transecting the rectum 
with a linear stapler distally and placing the purse-string 
suture on the proximal side to secure the anvil of the circu-
lar stapler. The handle of the end-to-end anastomotic stapler 
is then advanced through the anus to the top of the rectum 
and the spike deployed usually adjacent or through the trans-
verse staple line. The anvil and spike are then united and 
compressed either manually or to a predetermined height, 
depending on the stapler manufacturer and tissue thickness. 
Once deployed, the anvil is extracted through the lumen of 
the newly created anastomosis along with rings of tissue 
incorporated into the head of the device. While little evi-
dence exists to support one staple diameter over another, 
it is our practice to use the largest stapler that will safely 
fi t into the conduit and negotiate the rectal stump. For most 
adults this is usually 29 mm; and we rarely use the 33-mm or 
25-mm diameter stapler. There is some evidence to suggest 
that when stapling an ileal pouch to the anus,  symptomatic 

  Fig. 33.4    The ileal mesentery is mobile and could be easily twisted 
360°. This is readily apparent in this picture and obvious—however, 
through a small laparoscopic incision, it may not be evident without 
reevaluating with the camera       
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strictures occur more frequently when a 29-mm stapler is 
used compared to a 33 mm [ 34 ]. Others have suggested that 
stenosis is a function of mechanical circular stapling regard-
less of the diameter [ 35 ]. We have not seen this in our prac-
tice and maintain like others that symptomatic stenosis is 
rare following stapled end-to-end anastomoses [ 36 ,  37 ] or 
side-to-end anastomosis, especially when careful attention to 
preservation of blood supply is maintained. 

 The double-stapled technique can be modifi ed by placing 
a purse string on both the proximal and distal side and using 
the circular stapler to create the anastomosis—the single- 
stapled technique. This can prove diffi cult in the setting of a 
low rectal anastomosis, and studies have shown that there is 
no clinical difference between the two techniques [ 38 ].  

    The Mechanical Stapler 

  Key Concept :  Preparing the rectum prior to introducing 
the stapler may avoid diffi culties with reaching the apex of 
the rectal stump .  Additionally ,  having an algorithm for the  
“ stuck ”  stapler will allow rapid identifi cation of the cause 
and determine the optimal next step . 

 One of the most common and frustrating stapler complica-
tions occurs when the handle of the end-to-end stapler won’t 
reach to the top of the rectal stump. There are a number of 
reasons this might occur, and most times can be prevented. 
First, it is important to ask yourself if your distal transection 
line is as low as you think it is (or need it to be). In some 
cases of a rectosigmoid anastomosis, a knuckle of sigmoid 
colon may give the false appearance that you are at the level 
of the extraperitoneal rectum, when in fact distal sigmoid 
remains. Barring this, there are several other instances where 
this can occur. Inspissated mucous in a chronically diverted 
rectal stump may physically prevent the stapler from reach-
ing the top, and a preoperative endoscopic evaluation of the 
Hartmann stump can help clear these remnants and prevent 
this problem. This can also be prevented with preoperative 
or intraoperative rectal irrigation using a rigid proctoscope. 
If the rectum is soft and there is no mucous or other debris 
obstructing the stapler, a well-lubricated sizer can be used 
to gently dilate the lumen of the rectum starting small and 
working up to the larger sizes (29 or 33 mm). If the sizer 
will not reach the top of the rectum, it is unlikely that the 
stapler ever will. Care should be taken to avoid inadvertently 
pushing the sizer through the staple line. Occasionally, insuf-
fl ation of the rectum with air (with a rigid proctoscope or 
fl exible endoscope) or lubricant will distend the top of the 
rectum suffi ciently to allow passage of the stapler. If noth-
ing works and a hand-sewn anastomosis is not possible or 
desirable, then a stapled end-to-side anastomosis can be 
performed (Fig.  33.5  and Video  33.2 ). This can be done 
by bringing the spike of the end-to-end stapler through the 

 anterior wall of the rectum [ 39 ] or a side to end with the anvil 
purse stringed into the rectum with the handle introduced 
through the side of the conduit (usually left colon) [ 40 ]. The 
so-called Baker and modifi ed Baker type of anastomosis are 
effective, although data is limited. Our preference is to use 
the modifi ed approach when the stapler won’t reach, but is 
within a few centimeters of the transverse staple line. We are 
careful to maintain a distance roughly corresponding to the 
diameter of the stapler head from the rectal transection line 
so as not to induce an ischemic segment between the circular 
anastomosis and the transverse staple line.

   There are also times when the handle of the stapler cannot 
be advanced above a relative stricture at the peritoneal refl ec-
tion; this stricture can be caused by conditions such as perfo-
rated diverticulitis, which causes fi brosis of the peritoneum 
in the cul de sac. This fi brosis can prevent the stapler from 
traversing the second rectal valve. Forcing the stapler in this 
situation can cause a laceration, or worse a perforation, of the 
rectal stump. The laceration may not be readily apparent if 
it is located in the posterior aspect of the rectal wall and into 
the mesorectum. If a laceration or perforation occurs, then 
the surgeon should consider resecting the rectum below this 
point and performing the anastomosis at this level. Instead 
of forcing the stapler in this situation, it is our practice to 
abandon the stapled technique in favor of a hand-sewn end-
to-end anastomosis. 

 Another less common scenario occurs when the stapler 
becomes stuck, a situation that occurs more frequently in 
our experience with an end-to-end anastomotic device. After 
deploying the stapler and creating the anastomosis, it is rec-
ommended that the anvil be opened, usually a full turn of 
the handle in an effort to release the newly formed anasto-
mosis from the head of the device. Opening the device too 
much can result in the anvil separating from the head, caus-
ing it to lodge in the proximal side of the anastomosis. If 
this occurs, an endoscope can be used to retrieve the anvil 
[ 41 ] while allowing the surgeon an opportunity to inspect the 

  Fig. 33.5    An end-to-side colorectal anastomosis       
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anastomosis and determine its integrity. If the stapler can’t 
be removed, the surgeon must assess the situation to deter-
mine if the stapler has properly deployed. If the knife blade 
has failed to create the lumen, it won’t be possible to remove 
the stapler and no amount of manipulation will dislodge it. 
The outside of the anastomosis should be inspected (if possi-
ble) to determine if the staples have deployed and deformed 
appropriately as failure to do so will indicate a catastrophic 
stapler failure and a need to redo the anastomosis—a situa-
tion that when low in the pelvis may prove diffi cult or impos-
sible. One approach in this situation is to mobilize further 
to gain additional proximal length and attempt a hand-sewn 
coloanal. If the staples have deployed but the stapler cannot 
be removed, it is possible to slide a red rubber catheter into 
the rectum along the stapler handle and insuffl ate with air, 
which can help determine if a lumen has been created and 
possibly facilitate dislodging the circular staple line from the 
head of the stapler. Kyzer et al. reported diffi culty extracting 
the stapler in 3 out of 215 stapled end-to-end anastomosis 
and described a technique of placing stay sutures around the 
anastomosis in an effort to lift it out of the stapler head [ 36 ]. 
If all else fails, the stapler may need to be removed by divid-
ing the bowel above and below the anastomosis and pulling 
the head and tissue of the failed anastomosis through the rec-
tum. If there is enough length distally, a second attempt at a 
stapled end-to-end anastomosis can be made versus a hand- 
sewn anastomosis or (worse case) diversion.  

    The Anastomotic Donut and Leak Testing 

  Key Concept :  All left - sided anastomosis should undergo leak 
testing ! 

 Complications of the circular stapler can also include 
incomplete anastomotic donuts (i.e., rings), a situation that 
may imply inadequate tissue incorporation (Fig.  33.6 ). An air 
leak test will confi rm the presence or absence of an incom-
plete anastomosis. If the donuts are incomplete but there is 
no air leak, it is our practice to treat the anastomosis as if 
it were intact. However, the fi nding of incomplete donuts is 
part of the decision-making process regarding the potential 
need for proximal diversion.

   We routinely perform an air leak test on all left-sided 
anastomoses regardless of the donut integrity or whether the 
anastomosis was stapled or sewn in an effort to identify and 
prevent anastomotic leaks [ 42 – 44 ]. This practice is supported 
by the work of Ricciardi et al. who reviewed the outcomes 
of 825 left-sided resections and found evidence that 8 % of 
those tested were positive for an air leak [ 44 ]. Postoperative 
leaks occurred in 7.7 % of anastomoses that tested posi-
tive, in 3.8 % of those that tested negative, and in 8.1 % of 
those that were not tested ( P  < 0.03). Furthermore, this sim-
ple maneuver can provide insight as to potential  outcomes 

based on how this situation is handled. The authors found 
the  anastomotic leak rate was 12.1 % when an anastomosis 
that was initially positive for an air leak was suture repaired 
so that they were air tight, compared to 0 % when they were 
completely redone or were diverted proximally ( P  = NS). 
Beard et al. performed a randomized trial of 145 patients 
undergoing left-sided and rectal resections to intraoperative 
air leak testing or nothing. In the test group, 25 % of anasto-
moses leaked air and were repaired. Clinically, relevant anas-
tomotic leaks occurred in 4 % of the test group and in 14 % 
in the no test group ( P  = 0.043) [ 42 ]. While these benefi ts 
have not been uniformly demonstrated [ 45 ], no authors have 
shown that air leak testing is harmful, and likely never will. 
Given the potential benefi t and the ease of performing this 
test, surgeons should consider it a routine part of their prac-
tice for left-sided and rectal resections. While some surgeons 
advocate air leak testing of right-sided anastomosis, we do 
not routinely do this. 

 Offodile et al. reported a 19 % incidence of technical 
errors associated with 349 circular stapler deployments 
which included a positive air leak test ( n  = 19), diffi culties 
inserting or extracting the stapler ( n  = 18), incomplete or thin 
donuts ( n  = 13), tissue damage ( n  = 10), and others ( n  = 7). 
Technical errors associated with the circular stapler were 
associated with a higher incidence of proximal diversion 
(34 % vs. 17 %,  P  < 0.0003) and conversion to open in lapa-
roscopic cases (22 % vs. 13 %,  P  < 0.045), in part due to the 
level of the anastomosis. Overall, there was no difference 
with regard to leaks, reoperation, suture line strictures, and 
hospital stay—likely a refl ection of proper surgical judgment 
following the initial diffi culties [ 46 ]. 

 Complications associated with the linear stapler can also 
occur, and in our experience, the most common complica-
tion is failure of the device to deploy and deform the sta-
ples. This can represent a true device failure or be the result 

  Fig. 33.6    An incomplete anastomotic donut with no serosa or mucosa 
noted on the inferior aspect       
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of surgeon failure to deploy the stapler properly prior to 
 transecting the bowel. The end result is the same—a distal 
rectal stump that is gaping. One obvious indication that this 
has occurred is the amount of bleeding that ensues, often the 
fi rst clue especially when this occurs deep in the pelvis. In 
this instance, the surgeon can either attempt to get a stapler 
across the rectum a second time, assuming enough length, or 
convert the anastomosis to a double purse-string technique 
by attempting to place a purse string on the rectal stump. 
Both are quite diffi cult, especially in a narrow pelvis. This 
can be attempted transabdominally or transanally. To facili-
tate a transanal approach, a Lone Star (Lone Star Medical 
Products®, Stafford, TX, USA) can be used to evert the 
anal canal (Fig.  33.7 ), and an anal retractor can be inserted 
such as a Hill-Ferguson or Sawyer. The purse string in this 
instance can be tied on the anal side leaving a small aperture 
to introduce the anvil, or the sutures can be passed into the 
abdomen and tied down around the spike of the stapler after 
it is brought up through the anus. A linear stapler that won’t 
release after fi ring represents a mechanical failure and usu-
ally cannot be salvaged. In this instance, it will need to be 
released by cutting the bowel distally.

       Gaining Enough Length 

  Key Concept :  You need to be familiar and comfortable with 
each of the several methods used to gain additional length 
for left - sided and rectal anastomoses to avoid tension . 

 Another critical aspect of a successful colorectal anasto-
mosis is ensuring adequate length of the conduit so that there 
is no tension. The choice of proximal transection will depend 
largely on the pathology and the condition of the bowel, as 
it is imperative that the two ends be healthy. Length can be 
achieved by completely mobilizing the attachments of the left 

colon to the retroperitoneum and fl exure. The other  critical 
aspect to obtaining adequate bowel length is mobilizing the 
mesentery, which will tether the left colon into the abdomen 
unless it is freed. There are several decisions the surgeon 
will need to make starting with the most important—where 
to divide the bowel both distally and proximally. For diver-
ticular disease, the entire sigmoid should be removed along 
with any proximal colon that is infl amed or hypertrophied. In 
this regard, it is critical to review the most recent CT fi ndings 
to ensure that any proximal infl ammation is resected to miti-
gate the risk of recurrence. The distal transection line should 
always be to the top of the rectum, identifi ed where the taenia 
coli splay on the anterior surface. If the disease is isolated 
to the sigmoid, it is not always necessary to mobilize the 
splenic fl exure, and studies reviewing the selective approach 
to mobilizing the fl exure have been favorable [ 47 – 50 ]. Key 
points are that the conduit be free of disease and of adequate 
length. When the fl exure must be mobilized, several tech-
niques are available to accomplish what can be a very dif-
fi cult and variable surgical procedure. All techniques can 
be done either laparoscopically or open, although we fi nd 
a medial to lateral approach starting underneath the inferior 
mesenteric artery (IMA) to be diffi cult to do open as it is an 
awkward place to see without the aid of a 30° laparoscope. 

 In general, if we are performing an open procedure, the 
dissection is performed lateral to medial. During the fi rst 
step, the omentum is dissected off of the transverse colon 
by dividing the gastrocolic ligament, entering the lesser sac. 
One error in this situation is to try and mobilize the fl ex-
ure through a small midline incision. This creates a situa-
tion whereby the surgeon and the assistant are not able to 
adequately see the fi eld at the same time, increasing the risk 
of injuries to the colon, spleen, and mesentery. A nice rule 
of thumb is that the midline incision should extend above 
the umbilicus and the retractors should be set so that there 
is maximal pull on the left subcostal retractor. It will be nec-
essary to reset the retractors for adequate pelvic exposure, 
as it is rare that retraction that allows visualization of the 
splenic fl exure will also allow optimal visualization of the 
pelvis. If the fi eld is too small, then the surgeon is often left 
in the dark, literally, and a headlamp can facilitate illumina-
tion of the left upper quadrant. With the surgeon retracting 
medially and inferiorly, the assistant divides the peritoneal 
attachments. If the assistant is not able to visualize the plane, 
consider moving him or her between the patient’s legs so 
that they can get a more natural look at the anatomy. Another 
option in a tough dissection is to get into the lesser sac along 
the greater curve of the stomach leaving the omentum on 
the colon. This may help release the fl exure and open up 
the space particularly if the fl exure is very high or in the 
hilum of the spleen. It is important to avoid excessive trac-
tion on the spleen as this may result in splenic injury (see 
Video   31.5    ). In a review of 975,825 patients who underwent 

  Fig. 33.7    Hand-sewn coloanal anastomosis       
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colorectal resection during a 2-year period, Masoomi et al. 
reported a rate of splenic injury of 0.96 %, of which 85 % 
were treated with complete splenectomy (splenorrhaphy, 
13 %; partial splenectomy, 1.7 %) [ 51 ]. The most common 
procedure associated with splenic injury was transverse 
colectomy (3.4 %). Using multivariate regression analysis, 
the investigators found that transverse colectomy (adjusted 
odds ratio [AOR], 5.30), left colectomy (AOR, 5.08), total 
colectomy (AOR, 2.85), open operation (AOR, 2.68), malig-
nant tumor (AOR, 2.11), diverticulitis (AOR, 1.93), teaching 
hospital (AOR, 1.73), male sex (AOR 1.20), peripheral vas-
cular disease (AOR, 1.14), and emergent admission (AOR, 
1.06) were associated with a higher risk of splenic injury. 
Excessive traction and poor visualization can also result in 
an inadvertent colotomy. If this occurs, spillage should be 
controlled with a temporary mass closure suture and the fl ex-
ure mobilization completed. This will allow better assess-
ment of the injury and a more defi nitive repair. It is usually 
not necessary to resect the injury unless the blood supply 
was also compromised. If the IMA has been ligated along 
with the marginal blood supply, then the entire conduit may 
become ischemic and resection will likely be necessary. This 
is a catastrophic complication, often making it extremely 
diffi cult to have more proximal colon reach the pelvis, and 
should be avoided by appropriate visualization through an 
adequate incision with good lighting. 

 When approaching the fl exure laparoscopically, a medial 
to lateral dissection is preferred; it is possible to mobilize 
the left colon all the way to the fl exure so that only a thin 
layer of peritoneum remains for the lateral dissection [ 52 ]. 
Another option is to start by entering the retroperitoneum 
at the inferior mesenteric vein (IMV) and proceed medially 
from there. This will lead the surgeon to the area under the 
splenic fl exure and can be used alone or in conjunction with 
the more traditional approach. Care should be taken to avoid 
inadvertently dissecting underneath the pancreas when using 
this approach. 

 Once the left colon and splenic fl exure are fully mobi-
lized, additional length for tension-free low colorectal anas-
tomosis will be gained by appropriate mobilization of the 
mesentery. If a cancer resection is being performed, it is 
desirable to ligate the inferior mesenteric artery (IMA) at 
its origin, regardless of reach, to ensure an adequate nodal 
harvest. There is some controversy regarding the necessity 
of ligating the IMA fl ush to the aorta (high tie) when com-
pared to preservation of the left colic branch (low tie). The 
oncological necessity of a high tie is predicated on the fact 
that lymph nodes (LN) at the origin of the IMA can harbor 
malignant cells and recurrences following low tie are more 
frequent [ 53 ]. The impact of the high tie may be more impor-
tant for advanced carcinomas [ 54 ], and the effect of radiation 
may mitigate this benefi t further. The oncologic benefi ts of a 
high tie have not been uniformly seen [ 55 ]. Taking the IMA 

fl ush on the aorta and mobilizing the left colon  mesentery 
just lateral to the ligament of Treitz will offer the most 
length but may cause the conduit to become ischemic in the 
absence of adequate collateral circulation. If the descending 
or transverse colon is to be used as the proximal half of the 
anastomosis, the marginal blood supply should be adequate, 
but must be carefully preserved. The marginal blood supply 
originating from the middle colic artery may not be adequate 
if the sigmoid colon is to be used as the proximal half of 
the anastomosis, as the conduit will likely be too long [ 56 , 
 57 ]. If it is necessary to use the sigmoid colon as part of 
the colorectal or coloanal anastomosis, then the left colic 
artery should be preserved [ 58 ,  59 ]. The surgeon will have to 
decide if length is achieved more adequately by keeping the 
conduit long (preserving the sigmoid colon) or fully mobiliz-
ing the mesentery (dividing the left colic). While the safety 
of using the sigmoid colon as the proximal conduit in rectal 
resections has been demonstrated [ 60 ], there are certain risks 
that come with its use. Hall et al. measured the tissue oxygen 
tension (pt0 2 ) of the left colon before and after ligation of 
the IMA in 62 patients undergoing anterior resection [ 61 ]. 
Baseline data demonstrated that the pt0 2  varied signifi cantly 
between the sigmoid, the descending, and transverse colon. 
After the IMA was ligated, the pt0 2  was signifi cantly reduced 
in the sigmoid colon when compared to the left or transverse 
colon. This difference was observed regardless of a high or 
low tie. This data suggests that it is the site of colon tran-
section and not the site of arterial ligation that impacts the 
integrity of the anastomotic blood supply. 

 To gain additional length, the inferior mesenteric vein 
(IMV) must be ligated adjacent to the IMA, and a second 
time at the inferior border of the pancreas just lateral to the 
ligament of Treitz. Ligating the vein twice while carefully 
preserving the marginal artery at the splenic fl exure will add 
several centimeters to the length of the conduit while pre-
serving arterial blood supply. A common error in an effort to 
gain length is to divide the colonic mesentery up toward the 
splenic fl exure of the colon, with the end result cutting off 
the blood supply to the distal conduit, which is now based 
on the middle colic artery. If the marginal blood supply is 
compromised due to inadvertent injury while mobilizing the 
fl exure or wandering too close the mesenteric border during 
ligation of the mesentery, the conduit will become ischemic 
and very likely unusable. 

 In the fi nal analysis, the importance of a tension-free anas-
tomosis cannot be overemphasized. In reality, you will often 
need to employ a combination of lengthening maneuvers. 
Interestingly, while the importance of avoiding tension to help 
ensure the integrity of an anastomosis is uniformly accepted, 
the degree of “acceptable” tension has been poorly studied, 
as most experimental models of leaks rely on the assessment 
of bursting pressure and not stretch [ 62 ]. An exception is the 
study by Shikata and colleagues who  characterized the blood 
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fl ow of various intestinal segments before and after the appli-
cation of a tensile force following anastomosis. They used 
an experimental canine model and found that the effects of 
tension on the submucosal blood fl ow were much better tol-
erated in the small bowel when compared to the colon [ 63 ]. 
This data helps to corroborate the clinical assertion that an 
anastomosis under tension is more likely to fail as it is less 
likely that a small bowel resection and anastomosis, given the 
laxity of the small bowel mesentery, will leak when compared 
to a left-sided colonic resection that is more likely to be on 
stretch. Common sense would also indicate an anastomosis 
that is taut is in danger of failing for the additional reasons of 
mechanical forces that attempt to pull the newly anastomosed 
bowel away from each other [ 64 ]. 

 Once the anastomosis has been performed, there may be 
a great deal of laxity between the proximal and distal bowel 
(ileocolic) or there may not be any (coloanal). In most cases, 
it comes down to your intraoperative assessment as the pri-
mary surgeon to determine if the anastomosis will fail. As a 
general rule, if the cut edge of the mesentery traversing the 
pelvic brim is too tight to allow a fi nger (or open laparoscopic 
5-mm grasper) to easily slip underneath, the anastomosis is 
at risk since the blood supply is under tension—even if the 
bowel ends appear to approximate easily without tension. 
Every effort should then be made to lengthen the mesentery, 
even if this has already been attempted, as often reassess-
ment will identify a small adhesion to release. In general, 
if the mesentery is lax, there is likely no tension at the 
anastomosis. 

 There are unfortunately times when despite fully mobi-
lizing both the mesentery and the left colon, the conduit 
simply won’t reach the pelvis. This can be due to a number 
of  factors, but is usually associated with a short fatty mes-
entery. You then fi nd yourself in a situation where gaining 
length means dividing more mesentery (often the transverse 
mesocolon), which results in ischemia to the conduit and the 
need for more length. There are limited options when this 
occurs—perform a total colectomy and an ileorectal anas-
tomosis or rotate the right colon 180° around the ileocolic 
pedicle in an effort to preserve the ileocecal valve. The latter 
option referred to as the Deloyers procedure [ 65 ] has proven 
successful, although a comparison to an ileorectal anasto-
mosis have not been reported. Presumably, the simplicity of 
an ileorectal anastomosis in cases where the entire rectum 
is preserved would outweigh the benefi ts of preserving the 
right colon. However, if part of the rectum has been resected, 
then the functional results of an ileorectal are likely to be 
poor, and the Deloyers procedure would obviate the need 
for a permanent ostomy. The blood supply for this proce-
dure is dependent on the ileocolic artery, and all mesenteric 
attachments of the ascending colon should be divided being 
careful to preserve the marginal vessel adjacent to the right 
colon. The colonic segment is then rotated clockwise and 

anastomosed to the rectum. A window in the ileal mesentery 
has also been described, but is not necessary with the colon 
will be situated anterior to the small bowel. Manceau et al. 
described their experience with this procedure in 48 con-
secutive cases [ 66 ] with a median follow-up of 26 months. 
There were no anastomotic leaks in this series, although 
65 % of the patients had a temporary diverting ileostomy. 
One patient required a permanent stoma due to poor func-
tional results, and 23 % of patient routinely used loperamide, 
with a median number of three bowel movements in a day. In 
those cases where only a few centimeters would allow less 
tension on the anastomosis, distal mobilization of the rectum 
to elevate it out of the pelvic hollow can also be a useful 
maneuver. 

 Mesenteric length can also be problematic when creating 
an ileoanal anastomosis; and several maneuvers have been 
described to obtain pouch length. The length of each arm of 
the J pouch is typically 15–20 cm and is measured from the 
cut ileum at the ileocecal valve. However, the apex of the 
ileum when folded at this distance may not easily reach the 
anus, and a more proximal apex may reach more easily, at 
the cost of reservoir size. In these cases, it is important to not 
be too dogmatic about length of pouch and choose a location 
that is most likely to reach the anus as long as the resul-
tant pouch will serve as an adequate reservoir. Over time, 
the pouch will normally dilate and function appropriately. 
To gauge for adequate length, once the tip of the J pouch has 
been located, it should be able to reach just beyond the pubic 
symphysis. For those situations where this does not occur, 
the fi rst and easiest step to obtain mesenteric length is to 
completely mobilize the cut edge of the ileal mesentery up to 
the level of the duodenum in the right upper quadrant. Next, 
the surgeon can score the peritoneum in several locations 
along the superior mesenteric artery (SMA). Importantly, 
both the anterior and posterior leafs should be divided. This 
will result in a modest increase in length. If the ileocolic 
pedicle has been preserved, it may now need to be divided 
if it is tethering the ileum near the duodenum. Conversely, 
it can be used as the main blood supply at the pouch that is 
tethered by the superior mesenteric artery; in this case, the 
SMA can in fact be divided—although this should be done 
so with  extreme  caution after exhausting all other options 
for length. Should you feel this is necessary, we encourage 
initial placement of a “bulldog” atraumatic vascular clamp 
to ensure the entire small bowel does not become ischemic 
with this maneuver. It is better to create an ostomy than pro-
ceed. A less risky maneuver is to create windows in the ileal 
mesentery by dividing the proximal arcades individually 
(Fig.  33.8 ), a maneuver that can be facilitated by transillu-
minating the mesentery with the OR lights or the headlight. 
A single window will give several centimeters of length and 
should be situated at the point of maximal tension. A second 
arcade can be taken if necessary, but the risk of ischemia 

B. Davis and J.F. Rafferty



511

to the tip of the J pouch exists. Regardless of the maneu-
vers used to lengthen the mesentery, it is imperative that they 
be done before making the pouch, as there is very little that 
can be done to gain length to a mesentery that is no longer 
accessible.

       Size Mismatch 

  Key Concept :  A side - to - end anastomosis or Cheatle slit can 
mitigate size mismatches at the anastomosis . 

 The issue of size mismatch as it pertains to colorectal sur-
gery has mostly been mitigated through the use of mechani-
cal staplers. A side-to-side anastomosis can be performed 
on varying diameters of both small and large bowel and is 
a frequent fi nding when resecting ileal strictures that are 
chronic. When the descending colon is found to be too large 
in diameter or too thick walled to technically accommodate 
a purse string, consider placing the anvil with the spike into 
the proximal descending colon, then stapling the end of the 
colon closed. Bring the spike and neck of the anvil out along 
the antimesenteric side of the colon several cm proximal to 
the transverse stapled closure, and perform a side-to-end 
colorectal anastomosis. If an end-to-end sutured anastomo-
sis is preferred and there is a discrepancy in the diameter 
of the bowel, a Cheatle slit can be performed by making a 
longitudinal incision along the antimesenteric border of the 
bowel. This situation may also arise when closing a colos-
tomy and performing a colorectal anastomosis in a patient 
who has been diverted for a prolonged period of time. In 
this instance, the rectum may have a small diameter that will 
not safely accept the handle of a circular stapler. A Cheatle 
slit along the anterior wall of the rectum will functionally 
increase its diameter so that a hand-sewn anastomosis can 
be performed.   

    Miscellaneous Technical Challenges 

    Diffi cult Crohn’s Disease Mesentery 

  Key Concept :  The mesentery in a Crohn ’ s patient is often best 
resected with the use of serial clamps and suture ligation . 

 Safe division of the mesenteric blood supply that lies 
within a markedly thickened, indurated mesentery can be 
quite diffi cult. The rule of thumb for the site of bowel resec-
tion relies on the condition of the mesentery; one should 
resect to grossly normal mesentery in the small bowel in 
an effort to fi nd an un-infl amed margin. Unfortunately, the 
intervening mesentery is often very thick, yet quite fragile 
(Fig.  33.9 ). In our experience, the use of energy devices to 
divide the mesentery in this setting is to be discouraged, as it 
is not effective. Retraction of a mesenteric vessel into a thick-
ened mesentery has led many surgeons into a dire situation, 
where the blood supply to the entire small bowel is at risk. 
Perhaps a more effective way to control this hostile mesen-
tery is to employ Kocher clamps on either side; the tooth at 
the end of the clamp will effectively capture the tissue with-
out slippage. Leave a few millimeters more tissue on the side 
staying in than on the specimen side, and suture ligate the 
tissue in the Kocher. We fi nd a heavy braided suture placed 
in a fi gure-of-eight fashion to be effective. The technique for 
securing the knot requires extreme caution and a light touch 
while fi rmly securing the knot in tissue that often fractures. 
When possible, stay close to the mesenteric border of the 
bowel when ligating the blood supply, keeping in mind that 
the main arcade can be located just a few millimeters away 
in the foreshortened mesentery.

  Fig. 33.8    Mesenteric window       

  Fig. 33.9    Thickened Crohn’s mesentery       
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        Laparoscopy 

  Key Concept :  The importance of maintaining a clean camera 
and optimal view when using a minimally invasive approach 
cannot be overemphasized to minimizing complications . 

 The widespread use of laparoscopy has created a host of 
technical challenges not observed in open surgery for colorec-
tal disease. One of the fundamental challenges surgeons will 
face in performing laparoscopy will be maintaining a clear 
operative fi eld. To minimize the risk of postoperative trocar 
hernias and pain, we routinely use a 5-mm laparoscope that 
unfortunately will not allow as much light to illuminate the 
abdominal cavity. Fogging of the laparoscopic lens, splatter of 
irrigation fl uid, blood, and bodily fl uids are among those fac-
tors that affect a surgeon’s ability to maintain a clear operating 
fi eld. Aerosolization of fat and other debris will quickly dimin-
ish the optics and preclude safe visualization. Condensation 
on the lens due to temperature discrepancies will also degrade 
the optics and is perhaps the most common reason a surgeon 
will remove the laparoscope during surgery. Several commer-
cial products exist to help mitigate the detrimental effects of 
smoke and condensation on the tip of the laparoscope, and a 
thorough evaluation of these technologies is appropriate for 
all surgeons considering laparoscopy as part of their colorectal 
practice. The most commonly used product is the fog reduc-
tion/elimination device (FRED, US Surgical, North Haven, 
CT) which consists of less than 15 % isopropyl alcohol, 
2 % surfactant, and more than 85 % water [ 67 ]. Advantages 
include ease of use, widespread availability, and low cost, 
while the main disadvantage is the need to remove the laparo-
scope and the cooling that occurs upon removal of the laparo-
scope—leading to further condensation and worsening view. 
A newer product, which we have begun to use with great suc-
cess, is the DHELP [ 68 ] (Defogging Heated Endoscopic Light 
Protector, New Wave Surgical, Coral Springs, FL), a compact 
device that both heats the tip of the laparoscope and applies 
defogging solution at the same time. While it is still necessary 
to remove the laparoscope to utilize this device, we have found 
the warming that occurs greatly eliminates the need for repeat 
cleanings. Another effective strategy to maintain the laparo-
scopic image is the use of heated insuffl ation tubing, which 
can also be used to humidify the gas as it enters the abdomen. 
This has also been shown to reduce postoperative hypothermia 
in clinical trials [ 69 ]. The suction- irrigator can be used effec-
tively in short bursts to keep the operative fi eld free of smoke, 
especially when working in the narrow confi nes of the pelvis. 
We routinely use a laparoscopic suction-irrigator as a retractor 
on the rectum applying short bursts of suction during cautery 
or energy use in coordination with the assistant. This requires 
some practice, as too much suction will result in collapse of 
the operative fi eld from loss of pneumoperitoneum. Setting the 
gas fl ow rate to 40 L/min and attaching the insuffl ation tubing 
to the largest trocar available can help mitigate this problem. 

 On rare occasions when pulsatile bleeding strikes the 
camera, the operative fi eld will be totally obscured—cre-
ating a situation that is particularly unnerving. It is impor-
tant to determine the signifi cance of the bleeding (omental 
vessel vs. IMA) and to deal with it as quickly as possible. 
Typically, the camera operator is the least experienced 
surgeon or student involved in the case, and the senior sur-
geon must quickly take control of the situation. There is 
no point in proceeding until the visualization of the fi eld 
can be restored; therefore, the fi rst priority is to clear the 
lens by removing the laparoscope. Blood in the trocar will 
frustrate any attempts at good visualization, and if it can-
not be cleared quickly, then an alternate trocar should be 
chosen for the camera as long as it provides good expo-
sure to the bleeding vessel. Alternatively, a 5-mm trocar 
can be upsized to accommodate a 10-mm laparoscope, 
which will be less temperamental in the face of blood 
and debris. Once the operative view has been restored, 
an assessment of the bleeding can be made and dealt with 
appropriately. Our preferred method of dealing with this 
type of bleeding is a 3-0 PDS ENDOLOOP TM  (Ethicon, 
Cincinnati, OH), and when necessary, an additional 5-mm 
trocar can be inserted to provide a point of entry. Never 
allow the lack of an additional 5-mm or 10-mm trocar to 
result in a conversion, advice that is often lost in the stress 
of the situation. 

    Serosal and Thermal Injuries 

  Key Concept :  Serosal and thermal injuries should be man-
aged in the same way laparoscopically as in an open 
procedure . 

 A relatively common scenario during laparoscopy is an 
inadvertent serosal or thermal injury that certainly occurs 
during open surgery but is often easier to deal with in that 
setting. It is our practice to repair all serosal injuries irre-
spective of laparoscopy using a 3-0 Vicryl Lembert suture. 
In our experience, it is important to repair these as soon 
as they are recognized, as they can be diffi cult to relocate 
after even a few minutes. This is particularly true during a 
laparoscopic case where inspecting the entire bowel can be 
much more labor-intensive than in open surgery. The util-
ity of over- sewing serosal injuries is not well studied, but 
animal models have failed to identify any benefi t [ 70 ]. It 
is likely that very superfi cial injuries occur frequently and 
go unrepaired without detriment to the patient, but in the 
absence of demonstrable harm, we suggest repairing rec-
ognized serosal injuries for fear of delayed intestinal per-
foration and leaks. It is also important to recognize thermal 
injuries, which can occur during use of electrosurgical 
devices, bipolar and ultrasonic energy devices. It is esti-
mated that such injuries occur between 0.6 and 3 times per 
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every 1,000 cases [ 71 ]. More concerning, in a survey of the 
membership of the American College of Surgeons, 18 % 
had personally experienced complications related to elec-
trosurgical injuries [ 72 ]. Electrothermal injury may result 
from direct application, insulation failure, direct coupling, 
and capacitive coupling. Direct application is the probably 
the most common and easiest to recognize (see Video   31.1    ). 
It is important to immediately evaluate the injury and decide 
if it necessitates repair. Finding the injury at a later time will 
prove diffi cult irrespective of laparoscopy. The decision to 
over-sew these injuries will depend on the operator’s judg-
ment as to whether the bowel wall integrity has been com-
promised. Coagulation burns are deeper than those caused 
by a blended or cutting current [ 73 ], and injuries that blanch 
white have usually gotten hot enough to cause protein dena-
turation, but may not result in full-thickness injury. As a 
rule, if the injury is a result of a very short burst of energy 
and there is minimal tissue change, no further intervention 
is required. If, however, the injury is the result of sustained 
burst of energy or occurs out of the direct fi eld of view, as 
can occur during laparoscopy, it should be repaired. The 
best way to avoid these injuries is to use cautery sparingly 
and avoid instruments that don’t have an insulated tip—as 
such, our preferred cautery device is an insulated spatula 
and not the end of the scissor tips or a Maryland clamp. 
When using radiofrequency or bipolar energy, it is critical 
to avoid contact with the bowel right after deployment and 
be very careful when removing these devices as an injury 
can occur from the heated jaws as they pass off the fi eld 
of view. Equipment should be inspected before each case 
to ensure that the insulation is intact and worn instruments 
should be discarded. The risk of a break may be increased 
when using a 5-mm insulated instrument through a 10-mm 
sleeve or by repeated use of disposable equipment. Direct 
coupling comes from unintended contact of a non-insulated 
instrument (e.g., laparoscope, metal grasper forceps) within 
the abdomen. Electric current will fl ow from the active 
electrode into the secondary conductor and energize it. 
Capacitive coupling occurs when electric current is trans-
ferred from one conductor (the active electrode) through 
intact insulation and into adjacent conductive materials 
(e.g., bowel) without direct contact and is perhaps the most 
diffi cult injury to diagnose. You must keep thermal injury 
in mind when managing a postoperative patient who is not 
doing well, as these injuries tend to occur much earlier than 
would be expected of an anastomotic complication.  

    The Misplaced Needle 

  Key Concept :  Avoid this situation by using swedged on nee-
dles ,  following the needle from introduction to exit with the 
camera ,  and use fl uoroscopy should a needle be misplaced . 

 Another potentially diffi cult situation that occurs primar-
ily with laparoscopy is the loss of a needle in the abdomen. 
This can occur for many reasons, but is largely preventable. 
The surgeon must fi rst ensure that any suture being used in a 
laparoscopic case is swedged on and not controlled release, 
which should be confi rmed before any suture is introduced 
into the abdomen. With nursing turnover in the operating 
room and in the fog of a diffi cult case, it is possible that a 
controlled release needle will be inadvertently handed to the 
surgeon, particularly in cases where laparoscopic suturing 
is not routine. It is also good practice to always follow the 
needle and suture with the camera as it is being extracted as 
it may catch on the trocar and release even if swedged on. 
If the camera operator is diligent, this can often be visual-
ized and the needle quickly recovered. If the needle is lost, 
the most effective way to locate it is with fl uoroscopy, and 
the quicker this is called for, the faster the needle will be 
retrieved. Use of plain abdominal fi lms is of little value. It 
is not acceptable to leave a lost needle in the abdomen of a 
patient, and if necessary, the procedure should be converted 
to open.  

    Colon and Rectal Injuries 

  Key Concept :  Management of these injuries will depend on 
the condition of the patient and degree of injury to the bowel . 

 Inadvertent colotomies or rectal injuries can occur during 
any abdominal surgery, and the decision to resect or repair 
will depend on the extent of the injury and the blood supply 
to the bowel. Small defects that are well vascularized can be 
repaired in most cases, absent superimposed radiation injury. 
A single or double layer of suture will often suffi ce. Rectal 
injuries that occur during surgeries for prostatic disease or 
gynecologic procedures should be assessed in a similar fash-
ion. The overall condition of the patient and the bowel will 
determine if a primary repair will suffi ce without proximal 
diversion. Joniau et al. reported an incidence of rectal injury 
during prostatectomy in 0.7 % [ 74 ] of cases, and Yildirim 
and colleagues reported successful repair of seven rectal 
injuries concomitant with prostatectomy without postopera-
tive complications and without fecal diversion [ 75 ]. During a 
diffi cult rectal mobilization, it is often advisable to perform 
an air leak test prior to the anastomosis to exclude a missed 
injury, which may prove diffi cult to visualize afterwards.   

    Summary Pearls 

 Inevitably, things go wrong in surgery, no matter how dili-
gent or talented you are or how “straightforward” the case 
seems to be. The best defense is no doubt a great offense; 
in other words, have a deep understanding of the technol-
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ogy you are using, an assessment of every team member’s 
level of comfort with each device, and couple that with a 
broad experience and ingenuity to attempt to minimize com-
plications from occurring. It is not unusual for an assistant 
or scrub nurse to be assembling or using a device for the 
fi rst time, and often, errors may occur simply due to this 
lack of familiarity. Fortunately, these events are infrequent. 
However, as a result, the operator may have little experi-
ence in dealing with them when they do arise. Discussing 
device failures or unusual complications that occur in the 
operating room with colleagues is one way to disseminate 
the knowledge learned. These attributes and actions encom-
pass the professional backbone of the exceptional surgeon. 
Yet despite excellent intentions, technical challenges will 
confront the busy abdominal surgeon every day. When they 
arise, it is not the time to lose focus or become angry or frus-
trated. Rather, quite the opposite, you must have complete 
awareness that your next move is often your best opportunity 
to salvage the situation. In this chapter, we delved into some 
of the most common, yet most vexing, challenges met dur-
ing the course of a colorectal operation. Our hope is we were 
able to provide you with what we hope are clinical pearls that 
may be a solution to a diffi cult intraoperative situation you 
may soon face.      
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    Historical Aspects of Colon and Rectal Trauma 

    If you do a colostomy there will be someone to tell you why not 
primary anastomosis; if you do a primary anastomosis there will 
be someone to tell you why not colostomy . 

 – Moshe Schein, MD 

    Key Concept: Understanding the historical trends and key 
lessons in how colorectal injuries have been managed will help 
you make better decisions when faced with a challenging injury.  

 The entire fi eld of abdominal surgery, and particularly 
surgery involving repair or reconstruction of the gastrointes-
tinal tract, can trace its origins back to the basic principles 
and experiences gained from the management of traumatic 
injuries. Although once considered uniformly fatal, these 
injuries are now routinely managed with exceedingly low 
overall rates of surgical morbidity and mortality. This can be 
credited not only to advances in surgical capabilities and 
techniques but also to simultaneous advances in the develop-
ment of safe anesthetic agents, effective antibiotics, and 
modern resuscitation principles. 

 There is a commonly used proverb that “the only winner 
in war is medicine,” and arguably no fi eld in medicine has 
benefi ted from the lessons learned during combat more than 
trauma and emergency surgery. In particular, the historical 
progression in the fi eld of colon and rectal trauma represents 
a fascinating example of the exchange of ideas between mili-
tary and civilian surgeons and the willingness to abandon 
widely held dogma based on accumulated evidence and 
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 Key Points 

•     Colorectal injuries are commonly seen with pene-
trating abdominal trauma or high-velocity blunt 
mechanism trauma.  

•   Early diagnosis and intervention are critical, 
 particularly if there is ongoing gastrointestinal 
spillage.  

•   Peritonitis or other hard signs of colon injury belong 
in the OR; otherwise, a CT scan is the evaluation 
study of choice.  

•   Injury management should be tailored to the patient 
and their injuries, and not by arbitrary categoriza-
tion such as “right or left sided.”  

•   Primary repair or anastomosis is the optimal strat-
egy for most patients with colon injuries.  

•   Diverting or protective ostomy will always have a 
role in select high-risk injuries or patients.  

•   Damage control allows for control of bleeding and 
spillage and deferment of the decision for defi nitive 
management to a later time with a more stable 
patient.  

•   Diversion is appropriate for most major rectal inju-
ries, but there is an increasing role for primary 
repair or anastomosis in select patients.  

•   Immediate evaluation is warranted for any suspicion 
of a post-colonoscopy perforation or bleeding.  

•   Most endoscopic injuries can be managed nonop-
eratively or with minimally invasive techniques if 
identifi ed early.    
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experience. While this has greatly benefi tted the fi eld of sur-
gery, arguably the greatest benefi ciary has been the injured 
or wounded patient. A recent large multicenter study of mod-
ern civilian colon trauma found a colon-related mortality rate 
of only 1.3 % [ 1 ], and several modern military series from 
combat operations in Iraq and Afghanistan have demon-
strated similarly low morbidity and mortality rates [ 2 ,  3 ]. 
These stand in stark contrast to historical rates of morbidity 
and mortality with colorectal injuries well in excess of 50 % 
even with timely surgical intervention [ 4 ]. The overall 
declines in battlefi eld morbidity and mortality have mirrored 
the signifi cant improvements in prehospital care and the time 
from injury to arrival at a fi eld hospital with surgical capabil-
ity (Fig.  34.1 ).

   The historical trends and advancements in the manage-
ment of colorectal trauma can largely be grouped around 
major confl icts and wars, when high volumes of penetrating 
abdominal wounds provided a large body of experiential 
data. As described in a historical analysis by V.J. Cirillo, the 
epidemiology of battlefi eld wounds and deaths can be 
roughly divided into two eras with World War I as the divid-
ing line [ 5 ,  6 ]. Prior to and leading into World War I (Disease 
Era: 1775–1918), the most common causes of battlefi eld 
morbidity and mortality were not wounds or injuries, they 
were communicable disease, infection, and hypothermia. 
This epidemiology rapidly changed with World War II 
(Trauma Era: 1941–present), where improvements in medi-
cal care drastically reduced deaths due to disease and the 
development of modern weaponry heralded the rise of 
trauma as the primary cause of battlefi eld deaths. 

 Prior to World War I, the management of abdominal 
wounds was largely nonoperative, and the mortality 
approached 100 % if a bowel injury was present. Laparotomy 
was largely condemned as a treatment option, as summa-
rized by MacCormac’s experience from the Boer War 
 (1899–1902) where he stated that “In this war a man wounded 
in the abdomen dies if he is operated upon and remains alive 

if he is left in peace” [ 7 ]. However, in the presence of evis-
ceration with relatively easy access to the injured bowel, it 
was recognized that primary repair and return of the bowel to 
the abdominal cavity was advantageous [ 4 ]. With the under-
standing that repair of these injuries was clearly superior to 
observation alone, it was mainly a matter of waiting for the 
development of equipment and medications that would allow 
for safe anesthesia and postoperative recovery. 

 During World War I, the sheer volume of penetrating 
abdominal wounds coupled with advancements in casualty 
evacuation and prehospital trauma care led some surgeons to 
abandon nonoperative management in favor of laparotomy 
and primary repair of the injured colon [ 8 ,  9 ]. Although this 
approach was still associated with a considerable risk of 
repair failure, infection or sepsis, and death, there was a 
notable decrease in the overall battlefi eld mortality and par-
ticularly the mortality associated with abdominal wounds 
[ 10 ,  11 ]. During World War II, the next major paradigm shift 
in colorectal trauma management followed the publication 
of Ogilvie’s classic analysis of the management of colon 
wounds from the North African campaign of 1942 [ 12 ]. He 
strongly advocated the use of fecal diversion for all colon 
injuries by either exteriorization of the wounded area of the 
colon or repair/resection with proximal diversion and cred-
ited this approach with the drastically reduced mortality 
rates compared to WWI [ 12 ,  13 ]. This approach became the 
formal doctrinal policy for surgeons of both the British and 
US medical forces, and proximal diversion was mandated 
for treatment of all colon wounds by the US Surgeon General 
in 1943 [ 13 ,  14 ]. For rectal injuries, the high risk of mortality 
from pelvic and retroperitoneal sepsis was signifi cantly 
decreased during WWII by adopting the principles of wide 
local washout/debridement in addition to proximal diversion 
[ 4 ,  15 ]. This was most commonly accomplished by a poste-
rior approach with excision of the coccyx to access the pre-
sacral space for washout and drain placement [ 15 ]. 

 Further advances in the management of colorectal 
trauma over the next several decades arose from advances 
in surgical technique as well as improvements in prehospi-
tal care and evacuation during combat operations. Surgeons 
of the Korean and Vietnam War eras adopted a more 
anatomic- based approach to colon injuries, favoring resec-
tion and primary anastomosis for select right-sided injuries 
and exteriorization and/or colostomy for left-sided or rectal 
injuries [ 4 ]. One series from the Vietnam confl ict reported 
excellent results with the use of a “closed colostomy” for 
isolated colon injuries, with primary repair of the injury fol-
lowed by exteriorization of the repaired segment to observe 
for any postoperative suture line breakdown [ 16 ]. However, 
other series reported signifi cantly worse outcomes with this 
approach, and exteriorization has been largely abandoned 
in favor of alternative techniques. For rectal trauma, the 
addition of distal washout of the rectum was reported to 
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  Fig. 34.1    Average time (in hours) from injury to arrival at a fi eld hos-
pital for major American confl icts ( GWOT  global war on terror) 
(Modifi ed with permission from Perry et al. [ 4 ] © in 2004 Elsevier)       
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decrease infectious complications and completed the well-
known “4 Ds” of rectal trauma: direct repair, divert, drain, 
and distal washout. 

 The prolonged peacetime experiences following the 
Vietnam War resulted in further refi nements of management 
principles and operative techniques for colorectal trauma 
that are discussed in this chapter. This has also been the most 
productive time period in terms of generating controlled data 
on which to make evidence-based management decisions. 
In addition to retrospective case series, a number of higher- 
quality studies including prospective series, case–control 
studies, multicenter studies, and even randomized trials have 
been reported and have helped to drive further improvements 
in outcomes from colorectal injury. The overall trend of the 
past two decades can be summarized by these six principles:
    1.    Primary repair for most nondestructive, low-velocity type 

injuries.   
   2.    Resection with anastomosis for most destructive and/or 

high-velocity injuries.   
   3.    Elimination of routine proximal diversion for most colon 

injuries and select rectal injuries.   
   4.    Decreased emphasis on anatomic location of injury as an 

important factor in management for colon injuries.   
   5.    Adoption of damage control laparotomy principles allows 

for delay of decision making regarding diversion versus 
anastomosis in unstable or high-risk patients.   

   6.    Tailored management of rectal injuries with individual-
ized use of the “4 Ds,” with proximal diversion remaining 
the most common and important.     
 Most recently, there have been several excellent series 

detailing the experience with colorectal trauma in the confl icts 
in Iraq and Afghanistan over the past decade [ 2 ,  3 ,  17 ]. These 
series demonstrate that the trends observed in civilian practice 
of extending primary anastomosis without diversion to colon 
trauma have carried over to the military setting, with the 
majority of colon wounds being managed with primary repair 
or resection and anastomosis [ 2 ]. However, approximately 
one-third of patients were still managed with a diverting colos-
tomy, demonstrating that proximal diversion remains an 
important and frequently used component in the arsenal of the 
combat surgeon. Analysis of these patients’ longer-term out-
comes demonstrated the viability of primary repair or anasto-
mosis, but also highlighted the higher risk of repair failure in 
the presence of associated abdominal injuries such as pan-
creas, stomach, spleen, diaphragm, and kidney [ 17 ]. With the 
realization that better data collection and analysis is critical to 
optimizing combat research, a  dedicated Joint Surgical 
Transcolonic Injury or Ostomy Multi- Theater Assessment 
(J-STOMA) project and database has been established. The 
fi rst published series of 977 patients from the J-STOMA data-
base has provided valuable epidemiologic data and also identi-
fi ed a signifi cant difference in mortality between patients with 
no fecal diversion (11 %) versus 4 % with fecal diversion [ 18 ]. 

 A unique factor that also must be considered is that this is 
the fi rst major combat experience where damage control 
principles have been widely adopted and utilized [ 19 – 21 ]. 
The adoption of damage control laparotomy techniques 
allows for a delay in the decision regarding anastomosis ver-
sus proximal diversion in the unstable or high-risk patient, 
which can then be performed at a later time in a more elec-
tive setting. Preliminary follow-up data from primary repair 
or anastomoses performed in the combat damage control set-
ting have demonstrated acceptable morbidity rates and out-
comes comparable to civilian patients undergoing damage 
control laparotomy [ 17 ,  19 ]. 

 The radical overall change in the management of colorec-
tal trauma is highlighted by the fi ndings of a 1998 survey of 
US trauma surgeons regarding the management of these 
injuries [ 22 ]. The overwhelming majority (98 %) would use 
primary repair or resection with anastomosis for selected 
colon injuries, and almost one-third of respondents stated 
that they would “never” perform a colostomy for colon 
trauma. This stands in stark contrast to the World War II 
dictum of mandatory colostomy or exteriorization for all    
injuries. Although this is generally accepted to represent 
clear progress in the management of colorectal trauma, 
there is continued debate about whether the pendulum has 
swung too far in favor of primary anastomosis, particularly 
for war- related injuries [ 23 ]. Further controlled trials and 
reports of larger experiences with good long-term outcome 
data will undoubtedly help us to further clarify the optimal 
management techniques in both civilian and military 
settings.  

    Colon Trauma 

  Key Concept: Trauma surgery is all about rapid evaluation 
and prioritizing everything you do – starting from your phys-
ical exam and including resuscitation, imaging, and opera-
tive interventions.  

  Key Concept: Controlling life-threatening hemorrhage and 
stopping GI tract contamination are the top two priorities in 
abdominal trauma – and major bowel injuries often present 
with both. Failure to rapidly diagnose and intervene is lethal.  

 Many of the details of the surgical anatomy and techniques 
for various colorectal procedures are discussed in great detail 
by expert surgeons in other chapters of this text. Although 
there may certainly be many complicating factors such as 
anatomic distortion, poor visualization due to bleeding, and 
multiple simultaneous injuries in the trauma patient, the basic 
steps and technical considerations of the operation are no dif-
ferent than in most elective settings. The critical differences 
in successfully managing colorectal injuries are in the thought 
process and decision making – both preoperatively and in the 
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operating room – that often need to be made rapidly with 
imperfect and incomplete information, in suboptimal and 
often chaotic settings, and under the pressure of time con-
straints (i.e., the “golden hour”). Therefore, this chapter will 
focus more on the key decision-making processes, common 
pitfalls, and optimal management strategies and less on the 
procedural details or surgical technique. 

 The fastest way to fail at managing the severely injured 
patient is to approach them with an elective surgical mindset. 
In the elective setting the priority is placed on being thor-
ough and taking a “head to toe” systematic approach to eval-
uation in order to identify all pertinent medical and surgical 
issues. In the trauma setting, the exact opposite is true. 
A rapid, focused, and highly prioritized evaluation should be 
performed with the initial focus only on identifying poten-
tially life- or limb-threatening injuries along with select and 
highly relevant aspects of the patient history. Attention can 
often be distracted by more dramatic but non-life- threatening 
injuries (i.e., open extremity fracture), and although it is dif-
fi cult, these should be initially ignored (other than active 
hemorrhage) until completion of the primary survey and 
truncal exam. With respect to colorectal injury, the key 
aspects of the initial evaluation are shown in Table  34.1 . This 
evaluation should focus on both identifying the presence of a 
colorectal injury as well as providing the key patient-related 
information that may alter your management decisions and 
risk: benefi t analysis for primary repair versus diversion or 
another alternative.

   Injury mechanism and location can be extremely helpful 
for gauging your level of suspicion of a bowel injury and for 
directing further workup. The highest level of suspicion 

should be for gunshot wounds to the trunk, particularly those 
that have clearly passed from anterior to posterior or crossed 
the midline from side to side. The default position for these 
wounds should be to assume that bowel injury is present and 
to perform a laparotomy. Perineal or trans-pelvic gunshot 
wounds and those with an associated pelvic fracture should 
be assumed to have a rectal injury until proven otherwise. 
Stab wounds to the abdomen, fl ank, back, or perineum carry 
a lower but still signifi cant risk of colorectal injury and war-
rant a detailed exam, and often supplemental imaging, unless 
there are obvious signs of a bowel injury at presentation. The 
old approach of exploring the stab wound and performing a 
laparotomy if there is evidence of fascial penetration has 
largely been replaced with decision making based on the 
abdominal exam and use of imaging studies [ 24 ,  25 ]. For 
blunt trauma, the incidence of colorectal injury is  signifi cantly 
lower and much less common; therefore, it can be frequently 
misdiagnosed or overlooked completely. High-risk mecha-
nisms are those that involve high velocity or forces of impact 
and include motorized vehicle crashes, falls from heights, or 
pedestrians struck by vehicles. Patients with lower mecha-
nisms of blunt trauma such as falls from standing, low-speed 
motor vehicle collisions, or non-motorized vehicle crashes 
have exceedingly low risk of colon or rectal injuries and usu-
ally do not require additional studies if the history and exam 
is reassuring. A particular warning should be made for 
patients with a high-risk mechanism and an altered exam, 
typically from brain injury or due to alcohol or drug use. 
Supplemental imaging, usually with a CT scan, should be the 
standard, and a lower threshold for exploratory surgery 
should be maintained. 

   Table 34.1    Key elements of the initial trauma evaluation for colorectal trauma   

 History  Physical examination  Diagnostic and imaging studies 

 Abdominal pain or complaints  Overall impression (“sick” or 
“not sick”) 

 Chest x-ray – free air, elevated or blurred diaphragm 

 Allergies and medications  Vital signs  FAST exam – free fl uid in abdomen or pelvis 
 Prior abdominal surgery: particularly any 
prior bowel surgery, hernia repairs, mesh 
implantation, aortoiliac surgery 

 Focused abdominal exam: tenderness, 
distension, rebound, guarding, 
bruising, “seat-belt sign.” Identify 
all prior incisions, any hernias 

 CT scan abdomen/pelvic: diagnostic study of choice in most 
patients. No oral contrast required for initial study. Consider 
follow-up CT with oral contrast or “triple contrast” for 
equivocal initial study or concerning clinical picture 

 Major comorbidities: vasculopathy, 
congestive heart failure, high-dose 
steroid use, immunosuppressants 

 Location of all open or penetrating 
wounds 

 “Triple-contrast” CT scan: may be useful for penetrating 
fl ank or back wounds with suspicion for retroperitoneal 
colon injury, but usually standard CT is adequate 

 Injury mechanism (from high to low risk)  Logroll and full back/fl ank exam  Abdominal x-rays: not useful as routine study in blunt 
trauma. Can be very useful in gunshot wounds for 
identifying location of fragments, estimating trajectories. 
Place radiolucent markers on all external wounds 

  Penetrating, missile 
  Penetrating, stab 
  Blunt, high velocity 
  Blunt, low velocity 

 Pelvic and perineal exam  Diagnostic peritoneal lavage: mainly of historical interest, 
but can be used with equivocal CT fi ndings (i.e., free fl uid 
with no solid organ injury) in patients with unreliable exam 

 Digital rectal exam (DRE)  Anoscopy, rigid proctoscopy: penetrating perineal trauma, 
open pelvic fracture, positive DRE, any other suspicion for 
rectal injury 
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    “Catatonia” and Early Decision Making 

  Key Concept: “I thought I would get a quick CT scan to rule 
out other injuries” is a commonly heard refrain at M&M 
conferences when explaining why a patient with operative 
abdominal injuries died in the CT scanner.  

 The sharp decline in civilian penetrating trauma volume 
and the increase in nonoperative management of most inju-
ries have inadvertently created a widespread disease pathol-
ogy among surgeons and surgical trainees that we have 
previously described as  catatonia  [ 26 ]. Defi ned as “the 
inability to make defi nitive management decisions without 
the use of detailed computed tomography imaging, coupled 
with a fear of the exploratory operation,” this is a frequent 
cause of unnecessary delay to defi nitive operative interven-
tion and a cause of preventable morbidity or mortality. An 
oft-heard excuse when explaining a major delay in operative 
intervention for a perforated colon is that the surgeon wanted 
“more information” about the injury or that the patient 
“needed resuscitation” before going to the operating room. 
In this chapter we emphasize the “golden rule” of the acute 
abdomen; any patient with an acute abdomen or peritonitis, 
or obvious signs of a bowel injury on initial exam or plain 
fi lms, belongs in the operating room immediately. No pro-
longed imaging workup is required, and resuscitation can be 
done just as well in the operating room as it can anywhere 
else in the hospital. In the stable patient this approaches may 
save you time and resources; in the unstable or deteriorating 
patient with a colorectal injury, these approaches may save 
his or her life.  

    In the Operating Room 

 Once the decision has been made for operative intervention 
for a known or suspected colorectal injury, all of the basic 
principles of emergency surgery and ATLS apply. Although 
attention should be paid to hypothermia prevention and man-
agement with active warming devices (heated forced-air 
blanket), one exception to common practice that we believe 
should be omitted is the warming of the operating room to 
excessive ambient temperatures (>75 °F). This has been 
shown to be wholly ineffective at treating or preventing 
hypothermia and only results in discomfort of the operative 
team and likely additional contamination of the operative 
fi eld due to sweat [ 27 ]. All patients should be expected to 
have a full stomach, so aspiration precautions during rapid 
sequence intubation are critical. Bleeding and ongoing blood 
loss should be anticipated, so emergency-release blood prod-
ucts (type O for packed cells and type AB for plasma) should 
be standing by and a type and cross should be performed as 
soon as possible. A    Foley catheter should be placed barring 
any signs of urethral injury, although if there is a suspicion 

for bladder injury, then we recommend prepping in the geni-
tals and placing a sterile catheter that can be accessed by the 
surgeon. This can be invaluable for manually distending the 
bladder with fl uid and/or dye to identify injuries and to test 
for leaks after a repair. 

 It is important to optimize the operative exposure and 
visualization, and a few minutes to set up a self-retaining 
retractor (Bookwalter, Omni, etc.) will pay dividends in 
decreased overall operative times and frustration levels. This 
is particularly important for diffi cult exposure situations 
such as obesity or for pelvic dissections (sigmoid, rectum). 
This will also free the hands of the surgeon and assistant to 
perform more critical tasks. For the unstable or actively 
bleeding patient, a generous midline incision should be made 
at the start to allow rapid access to all quadrants of the 
abdominal cavity. For the stable patient, a smaller laparot-
omy incision may be made and then extended if necessary 
based on the injuries identifi ed. Most right-sided colon inju-
ries can be managed through a supra-umbilical midline inci-
sion, but left-sided or rectal injuries require inferior extension 
below the umbilicus toward the pubic symphysis. Descending 
or sigmoid colon injuries that require resection with anasto-
mosis typically require the longest incisions to adequately 
mobilize the left colon (including the splenic fl exure) and 
then perform an anastomosis in the lower abdomen or pelvis. 
If a large amount of hemoperitoneum is discovered on enter-
ing the abdominal cavity (even in a “stable” patient), then 
abandon any attempt at “minilaparotomy” and widely extend 
the incision from the xiphoid to several centimeters above 
the pubic symphysis.  

    Prepped Versus Unprepped Bowel 

 One of the most important factors that led to a revolution in 
the performance of colorectal surgery was the ability to 
decrease the risk of postoperative infectious complications. 
The high bacterial content of the colon has long been recog-
nized as an area of concern with any intraoperative spillage, 
and the concept of increasing bacterial concentrations in the 
distal colon was a principal factor in promulgating the belief 
that left-sided injuries should be treated differently than 
right-sided injuries. For elective surgery, the standard of care 
has traditionally been to administer an oral mechanical 
bowel prep (with or without oral antibiotics) before surgery 
to both remove fecal material and to decrease the bacterial 
load in the event of intraoperative spillage [ 28 ]. In cases of 
emergent trauma with colorectal injury, the obvious lack of 
bowel prep before injury has been cited as one reason to treat 
these differently than elective operations and to forego pri-
mary repair or anastomosis in favor of diversion. Over the 
past decade, a large body of high-quality evidence has 
amassed that refutes the standard beliefs about the value of 
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mechanical bowel preparation, with multiple randomized 
 trials and several meta-analyses fi nding no benefi t or even 
evidence of increased morbidity with bowel prep [ 29 ,  30 ]. 

 The currently available data has led many surgeons to 
abandon or to more selectively utilize bowel prep for elec-
tive surgery, but it also provides reassurance for trauma sur-
geons that a preoperative bowel prep is not a requirement for 
a safe bowel repair or anastomosis. The    two primary issues 
that a classic bowel prep was designed to address are (1) 
mechanical removal of fecal matter and (2) administration of 
antibiotic prophylaxis against infections due to fecal fl ora. 
For the vast majority of traumatic colorectal injuries, 
mechanical clearance of the colon is unnecessary and in fact 
would only serve to delay completion of the procedure. The 
second goal of infection prophylaxis is achieved with the 
administration of intravenous antibiotics that cover both aer-
obic and anaerobic organisms typical of fecal fl ora. 
Antibiotics should be administered as soon as there is evi-
dence of the injury or a decision for laparotomy has been 
made. Although the optimal goal would be 30–60 min prior 
to the skin incision, this is often not realistic in trauma sur-
gery. Re-dosing of antibiotics should be performed if the sur-
gery is prolonged to near the normal dosing interval for the 
selected antibiotic or in cases where blood loss and transfu-
sion are approaching one whole blood volume. Antibiotics 
should be continued for 24 h only, and there is no benefi t 
(and potential harm) of continuing them longer even in the 
face of large volume contamination [ 31 ]. Appropriate single- 
agent therapy is as effective as multidrug regimens, and most 
centers use a B-lactam agent such as Unasyn or Zosyn. In 
class 4 cases with a delayed presentation and established 
infection, antibiotics should be continued as dictated by the 
location and nature of the infection. 

 Finally, an additional well-described option that can be 
utilized is the “on-table” bowel preparation or lavage [ 32 ]. 
This concept was initially espoused for all emergent colon 
surgery in order to achieve the same benefi ts as a standard 
preoperative bowel prep. However, it has fallen out of favor 
as the role of mechanical bowel preparation has been ques-
tioned and due to the diffi culty of adequately lavaging the 
colon effectively and without spillage. The pros of an on- 
table lavage include the ability to debulk and clean the colon 
to facilitate easier repair or anastomosis, decompress a 
dilated colon, and remove a large stool burden that could 
cause future constipation or impaction. The cons include the 
lack of a proven benefi t, the possibility of increased spillage 
and infections, and the need for making additional holes in 
the colon or small bowel to place the lavage catheter. We 
recommend consideration of on-table lavage only in situa-
tions of major colonic distension with a large amount of solid 
or liquid matter or signifi cant solid fecal impaction that could 

impair recovery of motility or anastomotic healing. Some 
technical tips/tricks include as follows: (1) lavage the entire 
colon by opening the appendix and inserting a balloon-tipped 
catheter for instilling the fl uid, then perform a standard 
appendectomy after catheter removal, and (2) insert a sterile 
ventilator tubing into the open proximal end of the colon to 
be lavaged and secure it with a large suture or umbilical tape 
(Fig.  34.2 ).

   Also remember to use warmed fl uids for the lavage in order 
to avoid causing or exacerbating systemic hypothermia.  

    Timing of Injury and Operative Decisions 

  Key Concept: Most traumatic colorectal injuries will present 
within the fi rst few hours and a short delay should not impact 
management decisions. Longer delays with uncontrolled 
abdominal contamination should push you toward diversion 
and/or damage control techniques.  

  Key Concept: Delayed diagnosis of a contained injury with 
minimal associated symptoms should prompt consideration 
of nonoperative management – if the patient has already 
passed this “trial of life,” then   CLOSE   observation or percu-
taneous drainage may be all they need.  

 One of the most important factors in determining the opti-
mal approach to a colorectal injury is the duration of time 
that has elapsed between the initial injury, recognition of the 

  Fig. 34.2    On-table lavage of distal colon and rectum is performed 
using sterile ventilator tubing placed in the open end of the distal colon 
and secured with an umbilical tape       
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injury, and intervention for the injury. Fortunately, for the 
vast majority of traumatic injuries to the colon or rectum, 
patients are immediately transported to a trauma hospital and 
the diagnosis is established on the initial evaluation and 
imaging. It also appears that minor delays in diagnosis or 
intervention (2–8 h) do not have much impact on postopera-
tive patient outcomes, and this would typically not change 
any intraoperative decision making. This also applies to 
patients that present in a delayed fashion due to a partial- 
thickness injury that then progresses to full-thickness injury 
with perforation. As long as the change in status is quickly 
identifi ed and intervention performed in a timely manner, 
there does not appear to be major added morbidity or 
mortality. 

 However, occasionally there may be a signifi cant delay to 
either diagnose or intervene in a patient with a major colorec-
tal injury, and this can result in severe morbidity or even 
mortality. Scenarios where this may occur include failure to 
recognize peritoneal signs or imaging fi ndings at initial pre-
sentation, presence of factors that compromise the abdomi-
nal exam (such as severe head injury or intoxication), patient 
delay in seeking medical attention or in transfer to an appro-
priate facility, and masking of peritoneal signs by medica-
tions (i.e., steroids) or other patient factors. Delays of more 
than 8–12 h associated with fecal contamination will typi-
cally signifi cantly alter both the local anatomy and the patient 
physiology, and as a result, the intraoperative decision mak-
ing and choice of procedure will frequently have to be 
adapted based on the fi ndings. 

 As a general principal, there should be a much more lib-
eral use of proximal diversion rather than primary anastomo-
sis or repair when there has been a long delay to operation in 
the setting of fecal contamination and peritonitis. Some of 
the key considerations and technical factors that may alter 
your approach in these cases include:
    1.    Prolonged fecal contamination can result in a SIRS 

response or even septic shock, and the patient may not 
tolerate prolonged surgery or reconstruction.   

   2.    Pelvic sepsis after extraperitoneal rectal injuries can be 
rapidly fatal and may have little to no visible intra- 
abdominal pathology.   

   3.    Bowel wall induration and edema may compromise sta-
ple or suture lines.   

   4.    Massive small and/or large bowel distension may be 
present.   

   5.    The mesentery is often thickened and shortened, limiting 
mobility and making even a simple colostomy diffi cult or 
impossible.     
 In select cases the patient may present with delayed rec-

ognition of a colorectal injury and minimal or localized asso-
ciated signs or symptoms. In this case the patient has already 

demonstrated tolerance or control of the injury, and tempo-
rizing minimally invasive interventions may be all that are 
required. The classic  non-trauma  example of this would be 
perforated diverticulitis or appendicitis with a localized 
abscess that can be managed with antibiotics and a percuta-
neous drain. This is infrequently encountered in the trauma 
setting but may be seen more frequently with iatrogenic 
colorectal injury from endoscopy, biopsy, or other interven-
tions. In these cases the optimal management strategy is usu-
ally to fully characterize the pathology with a high-quality 
CT scan, cover the patient with intravenous antibiotics, initi-
ate bowel rest and NPO status, and ensure drainage of signifi -
cant abscesses or fl uid collections. This most often can be 
accomplished with image-guided percutaneous or transrectal 
drainage but may require laparoscopy or even laparotomy for 
diffi cult locations. Percutaneous drain placement may also be 
considered in the patient with a large amount of free air who 
is otherwise a good candidate for nonoperative management. 
Aspiration of the free air with or without placement of a drain 
can markedly improve the abdominal discomfort and provide 
an improved baseline for serial physical examinations.  

    Operative Management: Repair, Resect, or Divert? 

  Key Concept: Injury location used to drive management 
decisions for colon trauma, but this distinction has largely 
been abandoned and management should be based on the 
exact colon injury, associated injuries, and patient factors.  

  Key Concept: Remember to consider   ALL   of the risks for 
repair versus diversion, including the morbidity associated 
with a second surgery for ostomy takedown. This risk analy-
sis should most often favor primary repair or anastomosis, 
but a diverting or protective ostomy still has a clear role in 
high-risk injuries or patients.  

 Once a full exploration has been completed and all bowel 
injuries identifi ed, the fi rst decision is whether the injury is 
amenable to primary repair or will require segmental or for-
mal anatomic resection. The standard teaching is to catego-
rize injuries as either destructive (>50 % of bowel 
circumference or devascularized) or nondestructive, with 
resection recommended for destructive and primary repair 
for nondestructive wounds. Although this is a good basic 
guideline, there are several other important factors to con-
sider and these are outlined in Table  34.2 . These include not 
only the size of the injury but the number and location of 
injuries as well as the adequacy of primary repair that may be 
achieved. An important technical point for missile wounds, 
particularly fragment or high-velocity gunshot wounds, is 
that the wound edges need to be debrided back to healthy 
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tissue before closure. These missiles will frequently cause 
extensive tissue damage or even direct thermal injury 
(Fig.  34.3 ) and will often break down within several days of 
closure if not adequately debrided. Thus, a small wound that 
initially appears appropriate for primary repair may actually 
require segmental resection once the full extent of tissue 
injury is identifi ed and debrided. On the other hand, exces-
sive debridement of surrounding tissue for high-velocity 
injuries has been advocated based on erroneous assumptions 
about the size and impact of the “temporary cavity” created 
by the missile. In addition to these overestimates of the size 
and force of cavitation, it is important to note that elastic tis-
sues such as bowel tolerate stretch forces much better than 
inelastic tissue such as the liver [ 33 ]. Debridement of all 
clearly devitalized and any questionable tissue should be 
performed, but do not perform additional debridement of 
healthy tissues simply based on the injury mechanism or bal-
listics. The status of the mesentery is also an important factor 
as it relates to the adequacy of the blood supply to the injured 
area. A classically described injury seen in blunt trauma with 

rapid deceleration is a large tear of the mesentery without 
injury to the colon wall. This “bucket-handle” deformity can 
be misleading as the bowel will usually appear uninjured but 
should be resected due to the large area of devascularization 
(Fig.  34.4 ).

     As discussed above in the historical overview of colorec-
tal trauma, a dogma developed over time of categorizing the 
wounds into “right”- or “left”-sided injuries and basing the 
management off of this simple distinction. Right-sided inju-
ries could undergo standard repair or resection with anasto-
mosis, but left-sided injuries required exteriorization or 
proximal diversion. This was based on microbiological data 
showing increasing bacterial loads in the left colon and the 
observation of increased complications with left sided or 
more distal colon injuries. However, subsequent experience 
with both traumatic colon resections as well as emergent 
resection for diverticular disease demonstrated that left- sided 
repair or resection with primary anastomoses could be per-
formed with an acceptably low risk of anastomotic leak or 
other major morbidity. 

  Fig. 34.3    Missile wound to bowel with small perforation but signifi -
cant thermal injury to the surrounding bowel wall. This injury should be 
completely debrided and then repaired or resected       

  Fig. 34.4    Large tear of the mesenteric border of the bowel (“bucket- 
handle” deformity) from blunt deceleration forces. This usually requires 
resection of the now devascularized bowel segment to avoid subse-
quent ischemic complications (Reprinted with permission Martin and 
Beekley [ 26 ] © in 2011 Springer)       

   Table 34.2    Factors to guide 
primary repair versus resection 
for colon injury   

 Primary repair  Resection 

 Small size (nondestructive)  Destructive (>50 % circumference or devascularized) 
 Single injuries or multiple with adequate spacing  Multiple injuries with short spacing 
 Clean margins (after debridement of edges)  Infl amed or necrotic edges 
 Minimal or no mesenteric injury  Large mesenteric hematoma or laceration 
 Tension-free closure  Cannot be closed without tension 
 Healthy surrounding bowel  Major edema, infl ammation, bowel wall hematoma 
 No major pathology present  Major pathology present (cancer, diverticulitis, etc.) 
 Closure leaves widely patent lumen  Closure would narrow lumen (>25 %) 
 Low velocity wound  High-velocity wound 
 At risk for short-gut syndrome with resection  Adequate bowel length after resection 
 No adjacent pancreatic injury or leak  Pancreatic injury/leak adjacent to injury 
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 A major potential confounder of studies examining the 
question of right- versus left-sided colon injuries is the 
unequal distribution and severity of associated injuries. 
The right colon generally lies outside of the pelvis and is not 
intimately associated with any major vessels or organs except 
for the right kidney. Alternatively, the transverse colon lies 
over the body of the pancreas and the aorta/vena cava, while 
the sigmoid colon lies in the pelvis adjacent to the iliac ves-
sels, bladder, ureter, sacral veins, and pelvic bones. Thus, 
left-sided colon injuries are much more likely to have associ-
ated vascular, pancreatic, and genitourinary injuries or a 
major pelvic fracture. The presence of these associated inju-
ries will naturally increase the risk of blood loss, need for 
transfusion, duration of surgery, and systemic infl ammatory 
response. As a result, morbidity and mortality is higher 
among this patient cohort, but most of this increase is likely 

independent of the colon injury. Some other key technical 
factors also play a likely role, including the diffi culty of 
working in the narrower pelvis (left sided) versus the mid to 
upper abdomen (right sided) and the higher likelihood of 
anastomotic tension or ischemia with a colorectal anastomo-
sis versus an ileocolic anastomosis. 

 Although still occasionally taught, the trauma community 
has largely abandoned the management of colon injuries 
according to the simplifi ed right-left dichotomy. However, 
there is now a commonly held misunderstanding that the 
injury location is not important and that all colon injuries can 
be treated in a similar fashion regardless of location. 
Although the left-right distinction is no longer of primary 
importance, it is critical for the surgeon to appreciate the key 
issues and technical factors that will be encountered in dif-
ferent injury locations. Table  34.3  shows some of these 

    Table 34.3    Key considerations and patterns of associated injuries based on the location of the colon injury   

 Injury location  Key considerations and associated injuries 

 Cecum/ascending colon  Easiest area to mobilize and can be done rapidly with blunt hand dissection 
 Assess for associated injury to right kidney and proximal ureter 
 Large perinephric or retroperitoneal hematoma can displace ureter much more medially or anteriorly than normal 

 Hepatic fl exure  Frequently associated injury to liver that is usually obvious 
 Also carefully assess gallbladder and porta hepatis 
 Diaphragm injuries frequently missed – remember to look and palpate over the dome 
  Always inspect the duodenum and head of pancreas!  

 Transverse colon  If associated zone 1 retroperitoneal hematoma, worry about the aorta and vena cava fi rst 
 Always open the gastrocolic ligament widely as this aides mobilization but also exposes: 
  (a) The posterior surface of the stomach – frequent site of missed gastric injuries 
  (b)  The body and tail of the pancreas – critical to drain or resect any injury, particularly if you are doing an 

adjacent colon anastomosis or primary repair 
  (c) Posterior surface of the transverse colon mesentery 
 Injuries at the root of the mesentery may involve the SMA/SMV, middle colics, or D4 

 Splenic fl exure  May have a true lienocolic ligament or may be closely adherent to inferior pole of spleen 
 Associated splenic injury common and usually obvious with hematoma or active bleeding 
 If the hilar area of the spleen is involved, then carefully look for an injury to the pancreatic tail 
 Diaphragm injuries frequently missed – look and palpate with spleen retracted inferomedially 

 Descending colon  Relatively easy to mobilize – sharply incise white line and the rest can be done bluntly 
 Look for an associated zone 2 retroperitoneal hematoma = kidney or renovascular injury 
 Assess for injury to proximal left ureter; hematomas can displace ureter as stated above 

 Sigmoid colon  Transition from abdominal cavity to the true pelvis – multiple critical structures in a small space 
 Always identify ureter and assess for injury; drain all identifi ed or suspected injuries 
 Zone 3 hematoma = (1) pelvic fracture if blunt trauma or (2) iliac vessel injury if penetrating 
 If you have any suspicion for pelvic vascular injury, get proximal control at distal aorta/cava fi rst 

 Rectum  Can be injured by blunt shear forces or penetrating missiles, but also bone fragments from pelvic fractures – have 
a low threshold for proctoscopy with major pelvic fractures 
 Intraperitoneal rectum should be treated like sigmoid colon injury 
 Associated injuries to all pelvic structures should be considered, including distal ureters, iliac arteries and veins, 
bladder, uterus/vagina, prostate, spermatic cord 
 Intravenous methylene blue can be helpful if injury to ureter is unclear 
 Any gross hematuria is a bladder injury; placing a sterile Foley catheter can be helpful for infl ating the bladder to 
identify an injury or after a bladder repair to test for leaks 
 Of the “4 Ds” for rectal injuries, diversion is the most important in the majority of cases 

   SMA  superior mesenteric artery,  SMV  superior mesenteric vein,  D4  fourth portion of duodenum  
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important considerations according to the exact area of 
injury from the cecum to the rectum. Each of these individ-
ual colon and rectal injury types and locations has an associ-
ated “textbook” answer for what operation should be 
performed, but these do not take into account the wide varia-
tions in disease presentation, presence of multiple bowel 
injuries, presence of associated injuries, and the patient 
physiology at the time of operation. There are multiple stan-
dard and nonstandard surgical options that can be used alone 
or in combination, and it is critical to tailor your approach 
primarily to the patient and not only to the disease. We rec-
ommend a surgical approach based on the following general 
categorizations of the patient and the injuries present:
     1.    Low Risk: Surgical intervention on a stable patient, ade-

quately resuscitated and physiology either normal or 
steadily improving, minimal to moderate contamination, 
no major associated injuries, and medically fi t for surgery 
with no high-risk factors or major systemic disease   

   2.    Moderate Risk: Immediate surgical intervention required 
due to patient instability, bleeding, or peritonitis. 
Moderate to large contamination, associated injuries but 
not immediately life threatening, hemorrhage controlled, 
non-coagulopathic, responding appropriately to resusci-
tation, and base defi cit elevated (>5) but decreasing with 
resuscitation. Presence of comorbid disease, but medi-
cally controlled   

   3.    High Risk: Emergent surgical intervention required and 
has >1 risk factor including ongoing large volume hemor-
rhage, receiving massive transfusion, coagulopathic 
(INR > 1.5), metabolic acidosis (base defi cit > 5), large 
contamination, delayed diagnosis with fecal peritonitis, 
severe bowel edema, massive dilation, associated major 
vascular injury, or pancreatic injury. Presence of severe 
medical comorbid disease, high-dose steroid or other 
immunosuppressant therapy, elderly, active congestive 
heart failure, debilitated, malnutrition, and hostile 
abdomen    
  For low-risk patients, a standard primary repair or seg-

mental resection should be performed, and continuity 
restored without the need for a colostomy or ileostomy. For 
moderate-risk patients, the majority can also safely undergo 
primary repair or resection with anastomosis and will not 
benefi t from fecal diversion. In addition, placement of an 
ostomy will also subject them to the risks of a second surgery 
for ostomy takedown or the well-described possibility that 
they will never have their ostomy reversed [ 34 ]. A recent 
randomized trial in perforated diverticulitis demonstrated 
that only 58 % of end colostomies were eventually reversed 
[ 35 ]. For patients in the high-risk group, the decision for 
ostomy versus anastomosis can usually be deferred in favor 
of a damage control approach (see following section 
“ Damage control laparotomy ”). However, whether the deci-
sion is made initially or at a subsequent laparotomy, this is 

the patient population where a diverting ostomy should still 
be strongly considered. Although there is no level 1 evidence 
to support these decisions, a temporary diverting ostomy to 
allow both healing of the colon repair and recovery of the 
patient can be lifesaving. In addition, with more distal pelvic 
anastomoses (colorectal, ileorectal), the margin of error and 
tolerance to a leak is signifi cantly decreased and could result 
in the need for a permanent ostomy. There are multiple intra-
operative decisions and considerations that need to be made 
quickly and decisively, and that can have signifi cant impact 
on both short- and long-term outcomes. Table  34.4  provides 
a partial list of these key decisions with associated factors 
and technical advice that should be considered.

   If fecal diversion is felt to be indicated, then two addi-
tional (and in our opinion underutilized) options are available 
to the surgeon as a “compromise” solution between no diver-
sion and standard ostomy placement. The fi rst is to proceed 
with placement of a diverting ostomy with a plan for early 
reversal within 1–2 weeks of the initial surgery. This method 
allows for initial healing of the colon repair or anastomosis, 
and then a contrast study should be performed to demonstrate 
adequate healing without leak or stricture. This also allows 
time for the natural sorting-out process whereby patients will 
either progress appropriately following their trauma or 
develop additional complications or physiologic decline and 
thus eliminate them from consideration of an early ostomy 
reversal. A prospective randomized trial of this approach in 
patients with colon injuries demonstrated that early colos-
tomy closure was safe and resulted in shorter operative times 
and less blood loss than delayed closure [ 36 ]. The second 
compromise option is to perform the defi nitive repair or anas-
tomosis and then create a separate more proximal protective 
diverting colostomy or ileostomy. This concept has long been 
recognized in colorectal surgery for protection of low pelvic 
anastomoses or ileal pouch procedures and is also applicable 
to protecting the high-risk anastomosis in the trauma setting. 
The choice of the type and location of the ostomy should be 
mainly based on (1) completeness of fecal diversion, (2) ease 
of placement, and (3) ease of reversal. Other factors that 
should be considered include the body habitus and location 
of abdominal wall wounds and incisions that could alter the 
viable options available for siting the ostomy. Multiple stud-
ies have demonstrated that loop ostomies are clearly superior 
to end stomas in ease of placement and reversal and also pro-
vide adequate fecal diversion [ 36 – 38 ]. A recent prospective 
randomized trial in patients with feculent or purulent perfo-
rated diverticulitis demonstrated the superiority of this 
approach (primary colorectal anastomosis with protective 
loop ileostomy) versus a standard Hartmann’s procedure 
[ 35 ]. The protective loop ileostomy approach was proven 
safe and was associated with signifi cantly reduced major 
complications, hospital stay, and costs. In addition, the choice 
of ileostomy versus colostomy appears to be equivalent in 

M.J. Martin and C.V.R. Brown



527

terms of the adequacy of diversion [ 38 ]. As the ileum is typi-
cally more mobile and of smaller caliber than the colon, a 
loop ileostomy is the technically easier option and provides 
more options for external siting. However, the surgeon must 
be cognizant that the risk of fl uid and electrolyte problems 
due to high stoma output will be higher with ileostomy ver-
sus colostomy, and this can be particularly diffi cult to man-
age in elderly or debilitated patients. Our recommendation is 
that if a temporary protective ostomy is indicated, then a loop 
ileostomy (or end-loop ileostomy as shown in Fig.  34.5 ) is 
the best option and can easily be reversed without the need 
for laparotomy in most patients. An excellent alternative 
option, particularly in the patient who may need longer-term 
or even permanent diversion, is a loop transverse or sigmoid 
colostomy. Prior to ostomy reversal, all patients should 
undergo contrast imaging to document anastomotic healing 
and should have documentation of adequate anal sphincter 
function for fecal continence.

       Level 1 and Prospective Evidence 
in Colorectal Trauma 

 There are few prospective randomized trials to guide any 
aspect of therapy in trauma, and this is particularly true in 
colorectal trauma. In addition, the level 1 studies that are 
available are severely limited by the variety of injuries 
included and the small sample sizes, making it diffi cult 
both to generalize these concepts and to apply them to any 
specifi c patient or injury. However, these classic studies 
have provided important evidence and driven widespread 
practice changes that once would have been considered 
heretical. Stone et al. [ 39 ] performed the fi rst reported trial 
of 268 patients randomized to exteriorization or colostomy 
versus primary repair for small colon injuries. They dem-
onstrated a tenfold reduced incidence of complications 
with primary repair and signifi cantly increased hospital 
stay and costs associated with colostomy. In 1991 and 1995 

   Table 34.4    Key intraoperative management issues and decisions in colorectal trauma   

 Key decision  Factors to consider  Technical issues/pearls 

 Primary repair 
or resection? 

 Size of injury 
 Shape of injury (linear, round/stellate) 
 Single or multiple 
 Tissue quality 
 Mesentery status (rents, hematomas, devascularized segment) 

 Debride injured or burned tissue 
 Connect close injuries rather than leaving “bridges” 
 Evacuate large mesenteric hematomas 
 Close mesenteric tears 
 Resect segment with “bucket-handle” mesenteric defect 

 Damage 
control? 

 Patient stability 
 Transfusion requirement 
 Acid/base getting better or worse? 
 Multiple injuries? 
 Another reason for a “second-look” (i.e., borderline bowel 
viability) 

 Make decision early in case 
 Proceed if patient improving, terminate if getting worse 
 Vacuum-assisted temporary closure works best 
 Usually no need for other drains 

 Anastomosis or 
ostomy? 

 Patient baseline status (age, comorbidities, meds) 
 Physiologic status 
 Quality of the tissues 
 Other injuries and proximity to anastomosis 
 Body habitus, ability to properly site an ostomy 

 Consider diffi culty and risk of ostomy takedown 
 Be wary of anastomosis with an associated pancreatic 
injury! 
 Obesity increases diffi culty and complications with 
ostomy 

 Anastomosis: 
hand-sewn or 
stapled? 

 Operative time 
 Other injuries to address 
 Personal experience and comfort 
 Tissue quality, edema 
 Anatomic area and bowel alignment 
 Available equipment 

 No difference in leak or complication rates in most 
series 
 Hand-sewn potentially more secure with suboptimal 
tissue quality, bowel wall edema 
 Laparoscopic staplers great for pelvis, hard-to-reach 
areas or sharp angles 

 Ostomy: loop, 
end, other? 

 High-risk anastomosis that needs protection? 
 Need access to distal bowel segment? 
 Body habitus 
 Mesentery – shortened, edematous 

 Loop may reach skin easier with obesity or shortened 
mesentery 
 May not get complete fecal diversion with a loop 
 Remember the “end-loop” option (see text) 
 Use an ostomy bar if any tension or obese patient 
 Wrap ostomy in seprafi lm for easier takedown 

 Leave a drain?  No indication for routine drainage of bowel anastomoses 
 Widely drain any other adjacent injuries (pancreas, bladder, etc.) 
 Other reasons: associated abscess cavity, control ascites in 
cirrhotic patient 

 Avoid direct contact of drain with anastomosis 
 larger sump drains usually not benefi cial 
 Make exit site remote from incision and any ostomy 

 Place a feeding 
tube? 

 Degree of bowel injuries and surgery 
 Estimated need for prolonged NPO status 
 Estimated inability to take oral nutrition 
 Need for feeding access as well as gastric decompression? 
 Pancreatic or duodenal injury? 

 Generally avoid making additional holes in bowel in 
the trauma setting 
 Stamm gastrostomy relatively safe and secure 
 Higher complications with jejunostomy tubes with little 
benefi t 
 Consider intraoperative placement of nasojejunal tube 
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two randomized trials were reported that compared primary 
repair or anastomosis to proximal diversion (total 127 
patients) [ 40 ,  41 ]. Both studies confi rmed that primary 
repair or anastomosis was safe and effective and in fact was 
associated with lower complications than proximal diver-
sion. In 2002 Kamwendo et al. [ 42 ] randomized patients to 
primary repair/anastomosis or colostomy and importantly 
included patients with delayed presentation, contamina-
tion, associated injuries, and shock. In addition to again 
confi rming that primary repair was a safe option, they 
found that it remained superior to colostomy even among 
higher-risk patients with contamination. 

 No additional prospective randomized trials of the surgi-
cal management of colorectal injuries have been reported, 
but multiple prospective observational trials have provided 
valuable experiential evidence and recommendations 
[ 1 ,  43 – 48 ]. The majority of these have reported similar fi nd-
ings and conclusions that support the use of primary repair or 
anastomosis without diversion for all types of colonic injury. 
The largest and most widely cited of these is the multicenter 
observational study by the American Association for the 
Surgery of Trauma [ 1 ]. This trial reported on 297 patients 
that required colon resection for trauma, with 2/3 undergoing 
primary anastomosis and 1/3 managed with fecal diversion. 
Not surprisingly, this study found no difference between 
anastomosis and fecal diversion groups in morbidity or mor-
tality. This study did examine many risk factors that are com-
monly proposed as indications for performing fecal diversion, 
such as hypotension, transfusion requirement, and severe 
contamination. Of note, although these were all associated 
with increased morbidity, this effect was independent of 
whether an ostomy or an anastomosis was performed, lend-
ing further support to performing primary repair or anasto-
mosis in most scenarios. However, the low incidence of 
severe (destructive, high velocity, etc.) colon injuries in these 
trials limits any conclusions that can be drawn about this 
subgroup and the potential benefi t of fecal diversion in select 
high-risk cases [ 44 ].   

    Rectal Trauma 

  Key Concept: Almost no patient actually requires all of the 
classic “4 Ds” of rectal injury (diversion, direct repair, 
drainage, distal washout). Diversion is often enough, with 
the other 3 Ds used selectively based on the rectal wound 
and associated injuries to soft tissue, bone, and pelvic 
structures.  

  Key Concept: Similar to the evolution of colon trauma, the 
utility of routine colostomy for rectal injuries is being chal-
lenged. This approach is safe for the right injury in the right 
patient, and with strict observation for complications or 
failure.  

 Rectal injury from trauma remains one of the most chal-
lenging entities that a surgeon will face, and proper manage-
ment will dictate not only short-term morbidity and mortality 
but can affect longer-term issues such as fecal incontinence 
and pelvic fl oor dysfunction that can be severely disabling. 
Operating on the perineum or deep in the pelvis is uncom-
mon for most general or trauma surgeons, and thus it is 
important to have a solid grasp of the fundamentals of 
 management for rectal injuries. Arguably the best operative 
maneuver that you can do when faced with a challenging 
rectal injury is to call for help or advice from an experienced 
colleague or a colorectal specialist if available. 

a

b

c

  Fig. 34.5    Technique for end-loop ostomy (colon or ileum). ( a ) loop of 
bowel is delivered, ( b ) bowel is divided at the site of the planned 
ostomy, ( c ) proximal end is matured and the distal stapled end is secured 
in the subcutaneous position for easy future access and restoration of 
continuity (Reprinted with permission Martin and Beekley [ 26 ] © in 
2011 Springer)       
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    Anatomy Is Destiny 

 There is an oft-quoted aphorism that medical illustrators are 
eternal optimists, and this is particularly true for the rectum 
and other pelvic structures. Similar to the neck, the pelvis 
contains a large number of critical structures of the vascular, 
nervous, and aerodigestive tract in a relatively small and con-
fi ned space. In addition, the pelvis contains important geni-
tourinary system structures in close proximity to the rectum. 
Isolated injury of the rectum is relatively uncommon, and 
thus the surgeon is frequently faced with managing the rectal 
injury in the setting of concomitant vascular, genitourinary, 
or bony injuries. Operating in the deep pelvis is diffi cult in 
the average patient but can be extremely challenging in the 
setting of active bleeding or fecal spillage, large pelvic 
hematoma, obesity, and a narrow pelvic inlet (usually males). 
In addition to considerations of control and repair of the 
actual injuries, the anatomic relationships, perfusion, and 
innervation of the key pelvic structures are critical in deter-
mining such important outcomes as fecal continence, urinary 
continence, and sexual function. For these reasons and with 
the known natural history of rectal injuries, it is often best to 
minimize or entirely avoid violating anatomic planes and 
exploring the pelvis and instead ensure adequate control of 
spillage (proximal fecal diversion) and wide drainage (if 
needed).  

    Diagnosis 

 Most rectal injury is due to penetrating trauma, but approxi-
mately 10 % are due to blunt mechanism. In addition, there 
is a small, measurable injury rate due to transanal trauma 
(self-induced, sexual assault, or iatrogenic from medical 
devices such as enemas, rectal probes, or fecal drains) that 
will be discussed in a separate section of this chapter. Blunt 
mechanism injury to the liver bladder will almost always be 
seen in association with a major pelvic fracture or signifi cant 
soft tissue damage to the perineum. Straddle and 
impalements- type injuries can also be seen. For penetrating 
trauma, any missile that crosses or enters the pelvis should 
be assumed to have hit the rectum until proved otherwise. 
This is one injury complex where a delay in diagnosis can be 
rapidly fatal due to pelvic sepsis and can result in permanent 
incontinence and need for a colostomy. 

 For the vast majority of blunt trauma patients with no 
obvious perineal or pelvic complaints and no other injuries 
in the pelvis, no additional workup beyond the physical 
exam is required. A digital rectal exam (DRE) looking for 
gross blood or a palpable injury should be performed. For 
patients with a known or suspected pelvic or perineal injury, 
a formal evaluation of the rectum and anus to rule out 
involvement should be performed. A patient that presents 
with a suspicious pattern of wounding (penetrating gluteal, 

trans-pelvic wound, multiple perineal fragments) or hemato-
chezia should undergo rigid proctoscopy to identify an 
injury. A patient with blood in the rectum on proctoscopic 
exam without an identifi able proximal source has a rectal 
injury until proven otherwise and should be treated as such. 
In most of these instances with pelvic trauma, the patient will 
undergo a CT scan of the abdomen/pelvis, and this can pro-
vide additional valuable information about the presence and 
type of rectal injury. Particularly for penetrating trauma, a 
CT scan of the pelvis assists not only in looking for soft tis-
sue injury or air around the rectum but also in trajectory of a 
penetrating wound. For those patients undergoing preopera-
tive CT scans, look for perirectal edema or stranding, pelvic 
fragments, and air or fl uid in the perirectal space, all of which 
may indicate rectal injury. Obtaining fi ne cuts between the 
entrance and exit wounds, or in the area of concern, can be 
very helpful for recreating the missile tract and deciding 
which structures are involved or nearby and could be injured. 
If the DRE is normal and the CT shows a trajectory away 
from the rectum, then no further evaluation is required. 
These initial CT scans are typically ordered with IV, but not 
oral or rectal contrast. If trajectory identifi ed on the CT scan 
suggests possible injury, a more complete examination is 
warranted. Major blunt trauma patients will have at least an 
initial pelvic x-ray or more commonly (for major traumas) a 
CT scan performed. Any patient with a major pelvic fracture 
or an associated urological injury should also receive a more 
thorough exam to evaluate for a rectal injury. 

 For any of these patients at high risk (penetrating trauma 
with suspicious trajectory, major pelvic fractures, bladder 
injury, or history of transanal penetration), we typically per-
form a more thorough exam (digital rectal exam and rigid 
proctoscopy) in the operating room with proper sedation or 
general anesthesia to maximize patient comfort and ade-
quacy of the exam. Of course, if intraperitoneal injury is sus-
pected (peritoneal signs or indicated by CT scan) or 
diagnosed, then an exploratory laparoscopy or laparotomy is 
performed. The most critical distinction to make is whether 
the injury is in the intraperitoneal portion of the rectum or the 
extraperitoneal portion. This will alter the rest of your 
workup, management, surgical approach, and outcomes.  

    Management Options: Intraperitoneal Rectum 

 Once an intraperitoneal rectal injury has been identifi ed by 
CT scan or abdominal exploration, the mainstay of therapy is 
primary repair or resection with anastomosis similar to colon 
injuries. Keeping in mind that most injuries are a result of 
penetrating trauma and in civilian practice will typically 
consist of stab wounds or low-velocity gunshot wounds, 
most intraperitoneal rectal injuries will be small and amena-
ble to primary repair. Diverting loop colostomy is not 
required after primary repair of an intraperitoneal rectal 
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injury in most cases. A larger, more destructive injury to the 
intraperitoneal rectum may require a segmental resection of 
the injured portion of rectum if it cannot be repaired primar-
ily. Following segmental resection of the injured rectum a 
decision for anastomosis versus ostomy must be made. We 
recommend using the same risk scaling approach described 
above for colon injuries. Patients in the high-risk group and 
select patients with moderate risk should have an ostomy 
performed without anastomosis or an anastomosis with a 
protective proximal ostomy. Patients in the low-risk group 
and select moderate-risk patients can safely undergo anasto-
mosis. An additional factor that should be considered is how 
low onto the rectum the resection had to be carried. If the 
injury required resection down to the mid or lower third of 
the rectum, then we would recommend an anastomosis with 
a protective loop ileostomy that can be reversed once the 
patient is fully recovered.  

    Management Options: Extraperitoneal Rectum 

 There has already been a “revolution” in the management of 
colon injuries marked by large-scale abandonment of routine 
fecal diversion for these injuries. However, for rectal injuries 
fecal diversion remains the mainstay of treatment, although 
there are small series now published that advocate for pri-
mary repair and eliminating the routine ostomy. The classic 
teaching for managing extraperitoneal rectal injuries involves 
the “4 Ds”: diversion, direct repair, distal washout, and drain 
placement. These are aimed at treating the injury, the local 
contamination, and the anticipated development of perirectal 
abscess or repair leak. In our experience there are very few 
patients who require all 4 (or even 3) of these interventions, 
and the mainstay of care for most rectal injuries should be 
primary repair (if accessible) and proximal diversion. 

 Primary repair of an extraperitoneal rectal injury can be 
challenging due to the location and the presence of bleeding, 
hematoma, and other anatomic structures that may limit your 
ability to safely dissect down to the level of injury. It is also 
wise to avoid extensive mobilizations of the rectum unless 
absolutely necessary. A very distal injury that is inaccessible 
from the abdominal approach may be easily closed from 
inside the rectum with anoscopy or proctoscopy to assist 
with exposure. However, if the injury is not readily accessi-
ble from either end or if all you can visualize is a signifi cant 
hematoma on proctoscopy, then do not aggressively attempt 
to violate those planes and dig out the site of injury. Simply 
pull up a diverting loop sigmoid colostomy or loop ileos-
tomy for temporary fecal diversion and then observe the 
patient. The majority will heal spontaneously and can have 
bowel continuity restored within 1–3 months. If the patient 
does not have any other indication for a laparotomy, then the 
ileostomy or colostomy can easily be performed with laparo-

scopic techniques [ 49 ,  50 ]. There is no need to expose and 
resect ALL extraperitoneal injuries. They will typically heal 
after a period of diversion, and those that do not can be 
approached in the elective situation. Whatever you do, do 
not spend any amount of additional time trying to identify 
and repair an extraperitoneal rectal injury that will do just as 
well with diversion alone. This will only lead to prolonged 
operative times, increased blood loss, and onset of the lethal 
triad of acidosis, hypothermia, and coagulopathy, if it is not 
already present [ 26 ]. 

 Another proposed option is to resect the damaged seg-
ment, perform a primary anastomosis, and then create a 
proximal diverting loop ileostomy [ 26 ]. This does leave an 
intervening column of stool in the segment distal to the ileos-
tomy but usually this is of no consequence. If there is a con-
cern or a very large stool burden, then an on-table lavage of 
the distal segment can be performed as described above. 
Although there is some debate about whether a loop ileos-
tomy provides adequate diversion or protection of a distal 
anastomosis, we think that this is an excellent option for a 
patient with a medium risk for anastomotic complications. 
This concern can easily be addressed by modifi cation of the 
standard loop ileostomy to create a stapled end-loop ileos-
tomy (or colostomy) with the distal stapled end buried in the 
subcutaneous space for easy future identifi cation and rever-
sal [ 51 ,  52 ]. Subsequent reversal of the loop ileostomy can 
usually be done without the need for a laparotomy or even an 
additional incision [ 38 ,  50 ]. This is a signifi cantly easier and 
lower-risk procedure (for both the patient and surgeon) com-
pared with a repeat laparotomy with colostomy takedown 
and colorectal anastomosis [ 36 ]. 

 The other 2 Ds – distal washout and drain placement – 
should be used infrequently. Distal washout can be per-
formed if there is a large stool burden in the rectal canal or if 
there is a concern for fecal impaction that could affect bowel 
motility. A loop of sigmoid colon is chosen for colostomy 
formation and is delivered onto the anterior abdominal wall 
through a properly sited stoma aperture. Flow into the effer-
ent limb of the stoma is prevented by stapling across the dis-
tal portion with a transverse fi ring of a TA-60 stapler. Prior to 
the fi ring of this stapler, a large-bore catheter is placed into 
the afferent limb of the stoma and saline is fl ushed through 
while an assistant keeps the anal sphincter open to prevent 
any resistance to fl ow (often with the use of a rigid procto-
scope). This cleans out the distal rectum and makes presacral 
drainage unnecessary. Alternatively, ventilator tubing bor-
rowed from anesthesia can be placed into the open bowel 
and secured with an umbilical tape to perform an on-table 
lavage (Fig.  34.2 ). The TA-60 stapler is then fi red and the 
colostomy is matured. 

 Presacral drainage has been debated for years and its use 
has declined over the past decade. We feel that it is not nec-
essary in the majority of cases and is commonly placed 
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incorrectly when it is used. Perhaps the only case is for a 
large sacral injury with a lot of spillage, and then for only a 
short time initially to evacuate the fl uid [ 26 ]. A prospective 
controlled trial in 1998 randomized patients with extraperi-
toneal rectal injury to presacral drain placement versus no 
drain, and they found no benefi t of presacral drains in reduc-
ing any infectious complication [ 53 ]. The problem with pre-
sacral drainage is that you have to enter the presacral space 
from a perineal approach and you have to dissect into the 
area of injury. The drain must be placed in this area to be 
effective. Because of the diffi culty with this approach, the 
drain is often malpositioned and ineffective.  

    Combined Anorectal Injuries 

 Most patients with major sphincter injuries or complex peri-
neal wounds should be diverted, particularly if the wounds 
are associated with a pelvic fracture (open fracture). With 
anal sphincter injury, it may be tempting to delay their 
sphincter repair “for another time.” However, early repair 
leads to the best chance for long-term outcome, and some 
reapproximation should be attempted as soon as the patient 
is stable (i.e., within several days of presentation). Life- 
threatening issues obviously take precedence, but do not for-
get about addressing the sphincter injury early as it could 
lead to major long-term morbidity and patient dissatisfaction 
if it is neglected or forgotten.  

    The Massive Perineal Wound 

 These will be some of the most diffi cult patients you will ever 
manage and can bleed to death from these wounds in a matter 
of minutes. We have seen these types of wounds not only in 
combat settings but also in industrial accidents and in motor-
cycle crashes with inadequate protective clothing. Although 
the soft tissue injury and destruction of the back and perineum 
is visually impressive (Fig.  34.6 ), it is important to remember 
that hemorrhage needs to be addressed fi rst. These patients 
belong in the operating room as soon as possible and should 
almost never be delayed to obtain more imaging. The wound 
should be packed immediately on arrival and then wrapped 
with a binder or an elastic bandage to hold compression until 
you can get to the operating room. The abdominal exam, 
FAST exam, and pelvis x-ray should provide all the informa-
tion you need to proceed to the OR for wound management 
with or without laparotomy. Most of these are going to 
require a laparotomy (or laparoscopy) for colonic diversion 
anyway, so the abdominal CT is redundant and unnecessary. 
If CT is absolutely necessary, you must be able to watch for 
hemorrhage from the perineum while the imaging is being 
done. The initial operation should focus on the damage 

 control priorities of stopping hemorrhage and washing/
debriding contamination and dead tissue. Identify key ano-
rectal structures and tag them with visible sutures for future 
identifi cation. A diverting colostomy should be performed 
with the expectation that it will likely be permanent if the 
anorectal complex has been destroyed. In select cases where 
it is clear that continuity and function will not be restored, a 
completion proctectomy may be indicated to remove this as a 
persistent source of wound infection and sepsis.

       Complications 

 The overall complication rate after rectal injury is 50 %. The 
most common complications directly attributable to a rectal 
injury are infectious – wound infection, abdominal or pelvic 
abscess, anastomotic leak, or even a devastating necrotizing 
infection. Unless the patient has a grossly contaminated pel-
vic fracture, prophylactic antibiotics are continued only for 
24 h perioperatively. However, any signs of postoperative 
infection necessitate broad-spectrum antibiotics until the 
source can be localized and controlled. Assuming that there 
has been a repair/resection of the injury, many intraperito-
neal or even extraperitoneal infections can be controlled with 
drainage (usually percutaneous using image guidance or 
even transrectal if low enough). However, early consider-
ation of diversion must be given to failed primary repairs. As 
in any large intestinal operation, clinical signs and symptoms 
should guide early management. If there are ongoing signs 
of infection (fevers, increased white cell count, decreased 
urine output, etc.) not attributable to other injuries, then early 
reoperation is key. Diagnostic studies in the early preopera-
tive period are often misleading or even falsely reassuring.  

  Fig. 34.6    Massive perineal blast wound with destruction of the 
sphincter complex and exposed distal rectum ( arrow ). These patients 
should be brought immediately to the operating room to prevent rapid 
exsanguination       
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    Outcomes 

 Overall mortality for all patients with rectal injuries can 
approach 25 %. Poor outcomes after rectal injury are usually 
related to associated injuries. As rectal injuries are most com-
monly a result of penetrating trauma, usually gunshot wounds, 
there is a high rate of associated vascular injuries of the abdo-
men and pelvis. Furthermore, after blunt trauma there is a high 
association of severe pelvic fracture. The presence of associ-
ated pelvic fracture or vascular injury will obviously worsen 
outcomes for patients with rectal injury. Unless the diagnosis 
of rectal injury is delayed or missed, mortality directly attrib-
utable to the rectal injury is less than 5 %. This once again 
emphasizes the need for a high index of suspicion and aggres-
sive evaluation for patients with suspected rectal injury.   

      Damage Control Laparotomy 

  Key Concept: Damage control techniques are effective when 
applied EARLY and APPROPRIATELY – if you wait for 
severe acidosis, hypothermia, and coagulopathy, then you 
have missed your chance.  

  Key Concept: Damage control surgery does not mean sloppy 
or hurried surgery – frequently your best shot to do it right is 
at the fi rst operation, and this will set the stage for a good or 
bad outcome.  

 A detailed description of the evolution, techniques, and 
details of damage control surgery is beyond the scope of this 
chapter. The key concept of DCL is to perform an abbreviated 
laparotomy that addresses only active bleeding and control of 
GI contamination and ruling out any other immediately life-
threatening abdominal injuries. Detailed exploration, identifi -
cation of all injuries, and reconstructions are deferred to a later 
time (usually 24–48 h later) in order to bring the patient to the 
ICU for resuscitation and optimization prior to a more pro-
longed surgery. Fortunately, DCL can be readily applied to any 
patient and does not require any complicated equipment, tech-
niques, or supplies. The only thing that is required for success 
is good surgical judgment and understanding of when and how 
to initiate DCL. The classic indications described in the litera-
ture for DCL are altered patient physiology marked by acido-
sis, hypothermia, and coagulopathy. The key to successful 
DCL is to initiate it before these have developed or to immedi-
ately initiate DCL if these factors are already present at the 
initiation of surgery. This requires factoring in the patient’s 
baseline condition, comorbidities, injury types and severity, 
and physiologic response to surgery and resuscitation. One of 
the most advantageous aspects of DCL is that it obviates the 
need for an immediate decision on primary anastomosis versus 
ostomy placement, and this decision can then be made at a 
later time with better information and a more stable patient. 

 Figure  34.7  shows a list of the key factors that should be 
factored in to the decision to initiate (or terminate) damage 
control techniques. Arguably the most important of these is 
how the patient is responding to surgery and resuscitation. It 
is helpful to pause after 30–45 min and ask yourself “am I 
gaining or losing ground?” If the patient is unchanged or get-
ting worse despite resuscitation, then DCL should be initi-
ated. However, if the patient is clearly improving and you are 
satisfi ed that you have controlled all hemorrhage or other 
life-threatening issues, then continuing on and potentially 
completing the procedure as a single state laparotomy is war-
ranted. This is best done by open and clear communication 
with the anesthesia provider, and we recommend making it a 
point to let them know when key points of the procedure are 
reached (i.e., bleeding is controlled, major injuries identifi ed, 
starting the reconstruction or closure). Although many mark-
ers or “end points” of resuscitation have been proposed, we 
fi nd that the most helpful and easily obtained global marker 
of the progress of the resuscitation is the arterial base defi cit 
(BD). If an arterial line is not available, then a central venous 
base defi cit is adequate. The absolute level will provide a 
measure of the severity of metabolic acidosis, but even more 
important will be to follow the trend of the BD with 
resuscitation.

   The important technical aspects of the damage control 
procedure are stopping hemorrhage and controlling GI spill-
age. Although four-quadrant packing is commonly advo-
cated, we fi nd that haphazard throwing of sponges into the 
abdominal cavity is not effective and only delays identifi ca-
tion and control of bleeding. If large volume hemoperitoneum 

  Fig. 34.7    Categorical    listing of major factors to consider for damage 
control surgery       
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is encountered on opening the abdomen, the fi rst maneuver is 
to evacuate the blood and clot by scooping it out, suctioning, 
and placing sponges into and then immediately out of the 
abdomen to remove pools of blood. The general area of the 
ongoing bleeding is then usually obvious, and focused pack-
ing and assessment can then be performed of this quadrant. If 
it is not clear and/or the patient is in extremis, then pack all 
four quadrants and take a pause to allow for resuscitation 
before removing the packs. 

 The primary issue with colon injuries will obviously be 
GI contamination, but injuries to the mesentery can also 
result in signifi cant bleeding. Active mesenteric bleeding can 
fi rst be controlled with manual compression, and then 2-0 
silk sutures or clamps can be applied. If the segment of bowel 
and mesentery is clearly going to require resection, then it 
may be faster to just control the bleeding by fi ring a stapler 
with a vascular load across it to both stop the hemorrhage 
and facilitate the segmental resection. Energy devices (such 
as harmonic scalpel or Enseal) are also very helpful to expe-
dite division of longer areas of mesentery, particularly when 
working with a less experienced OR tech or resident. Control 
of GI contamination is the next priority, and we fi nd that 
there is often time wasted in trying to control spillage from 
each injury as they are encountered by placing Babcock 
clamps or sutures for temporary closure. If there has already 
been gross spillage from the injuries, then there is little 
advantage to achieving temporary control unless there is 
active large volume spillage ongoing. We fi nd that placing 
multiple clamps often gets in the way of full exploration and 
can result in further tearing of the bowel. Rapid temporary 
control (if needed) can be obtained by isolating the injured 
segment with occluding umbilical tapes or 0-silk    ties 
(Fig.  34.8 ), and then more defi nitive repair or resection can 

be performed immediately or at the second-look laparotomy. 
We favor a quick but thorough complete inspection of the 
small bowel and colon to identify and quantify all injuries 
present and then proceeding with either temporary or defi ni-
tive closure and/or resection.

   Some other key technical points or pearls that we recom-
mend in the emergent or damage control setting for colon 
injuries:
    1.    Staplers can be used for primary repair of lacerations or 

perforations as well as segmental resections. Grasp the 
edges of the defect at the corners of the long axis of the 
wound with Allis clamps, lift and separate the clamps to 
elevate the injury and oppose the edges longitudinally, 
and fi re a linear or TA stapler immediately under the 
clamps.   

   2.    Laparoscopic linear staplers allow for greater reach and 
articulation than standard staplers, particularly for obese 
patients or working in the pelvis. Adding a buttressing 
material (i.e., Seamguard) is helpful for decreasing staple- 
line bleeding.   

   3.    Energy devices are underused in the trauma setting and 
can provide more rapid and secure mesenteric and omen-
tal division. They are particularly useful for mesenteric 
division and mobilization along the distal sigmoid and 
proximal rectum.   

   4.    Mesenteric pedicles should be clamped and ligated (or 
stapled) in large en-masse segments rather than the time- 
consuming elective approach of clamping each individual 
vessel.   

   5.    Multiple injuries in relative proximity are often managed 
better by segmental resection than multiple primary 
repairs. Similarly, an anatomic colectomy (i.e., right 
hemicolectomy) with one anastomosis should be per-
formed rather than multiple segmental resections and 
anastomoses.   

   6.    Fascial closure should be performed at the earliest time 
possible in order to minimize the exposure of the patient 
to the risks associated with an open abdomen. All efforts 
should be focused on avoiding the highly morbid compli-
cation of an enteroatmospheric fi stula (see Chap.   8    ).     
 Once your primary goals of the damage control laparot-

omy have been achieved, then a temporary abdominal clo-
sure (TAC) with vacuum assistance should be performed. 
The widespread availability of the Wound Vac System 
(Kinetic Concepts Inc., San Antonio, TX) has greatly facili-
tated and simplifi ed TAC. The prepackaged TAC kit includes 
a thin plastic sheet with perforations that is placed over the 
exposed viscera followed by a sponge secured to the skin 
edges and then covered with an impermeable clear dressing, 
followed by application of suction. The same effect can be 
achieved with simple and commonly available supplies in 
the OR to create a “modifi ed vac-pack”: we use a sterile 
x-ray cassette cover with multiple perforations to cover the 

  Fig. 34.8    Rapid control of bowel spillage during damage control sur-
gery is obtained with umbilical tapes proximal and distal to injury 
(Reprinted with permission Martin and Beekley [ 26 ] © in 2011 
Springer)       

 

34 Colon and Rectal Trauma

http://dx.doi.org/10.1007/978-1-4614-9022-7_8


534

viscera, followed by Kerlix gauze or lap sponges to fi ll the 
wound and a chest tube or NG tube overlying the gauze. The 
dressing is covered with a sheet of Ioban and then suction is 
applied to the chest tube or NG tube. The advantages of TAC 
include speed and ease of application, protection of underly-
ing viscera, control of wound fl uid, avoidance of abdominal 
compartment syndrome, maintaining medial forces on the 
abdominal wall, and facilitation of repeat abdominal 
exploration(s). Although the terms DCL and TAC are fre-
quently used interchangeably, it is important to note that 
TAC is a technique that facilitates damage control surgery 
but can also be applied outside of a damage control setting. 
TAC can also be useful in situations where a second-look 
laparotomy is desirable, such as borderline ischemic bowel 
and large contamination, or additional prolonged and com-
plex reconstructions are required. TAC can also be used as a 
helpful temporizing measure in situations where the operat-
ing surgeon is faced with severe or complex injuries and 
lacks the expertise, equipment, or support to safely complete 
the defi nitive reconstructive. Leaving the abdomen open can 
provide the surgeon with time to consider all options, discuss 
with colleagues or seek out an expert opinion, or transfer the 
patient to a higher level of care. 

 The optimal timing for when to return the patient to the 
OR and perform subsequent explorations and defi nitive fas-
cial closure remains an area of debate. Although the com-
monly voiced opinion is to let physiology dictate the timing 
of return, in practice most patients undergo scheduled return 
24–48 h later unless they have not responded appropriately 
to resuscitation. Select patients may be returned earlier, and 
we have performed reexploration and defi nitive repairs + clo-
sure at 6–8 h later. At the second-look laparotomy, the deci-
sion for primary repair or anastomosis versus diverting 
ostomy is the same as previously described. A recent large, 
multicenter study from the Western Trauma Association 
demonstrated an overall leak rate of 7 % among patients with 
enteric injuries managed with an open abdomen [ 54 ]. Most 
of the patients underwent either immediate primary repair of 
small injuries or resection with delayed anastomosis for 
larger injuries. Although leak rates were signifi cantly higher 
for left colon injuries, the authors recommend consideration 
of repair or anastomosis in all patients. This study also high-
lights the principle of aggressive attempts at fascial closure 
as early as possible, as the leak rate increased signifi cantly 
(400 %) when the fascia was not closed by day 5. Similar 
fi ndings have been reported from modern battlefi eld injuries 
and highlight that anastomoses can be selectively performed 
after DCL but that factors such as injury location and associ-
ated injuries must be factored in to the decision [ 17 ,  19 ]. 

 Finally, although DCL and TAC are both useful tech-
niques and likely save lives, there are associated risks and 
complications that must be considered in the risk-benefi t 
analysis regarding their use. Leaving the abdomen open can 

increase fl uid shifts and volume requirements, expose the 
bowel to injury and the risk of enteroatmospheric fi stulae, 
require prolonging ventilator support, and necessitates mul-
tiple surgeries and general anesthetics   . Leaving stapled-off 
ends of bowel for variable periods of time can result in fur-
ther bowel distension and edema or necessitate resection of 
additional length to achieve the fi nal anastomosis or ostomy. 
There is now some accumulating evidence that TAC is not a 
“free shot” and that this technique may result in increased 
morbidity when used too liberally or on lower-risk patients 
[ 55 ,  56 ].  

    The Postoperative Checklist 

 The preoperative “time-out” has become a widely utilized 
tool to improve operating room communication and opti-
mize patient safety. Emergent surgery on a patient with 
major traumatic injuries is a perfect storm of factors that 
can lead to errors, oversights, and missed opportunities. We 
believe that an equally (or more) important concept for 
emergent abdominal surgery is the “postoperative time-
out.” At the conclusion of any major trauma laparotomy, 
particularly after repair or resection of injuries to the colon, 
we fi nd it is helpful to run through a brief checklist of 
important but frequently overlooked items. This should be 
done before abdominal closure and transport out of the 
operating room and also gives the operating surgeon a 
chance to pause, take a deep breath, and survey the global 
situation after having been exclusively focused on individ-
ual abdominal injuries. 

 Table  34.5  lists the items that should at least be consid-
ered at this time.  Key points  for each of these items include:
     1.    Sponge and instrument counts are frequently not done or 

are inaccurate in emergent trauma surgery. Do not rely on 
them and always do a fi nal full inspection and palpation 
for foreign bodies.   

   2.    Key areas that are often overlooked include the pan-
creas (open the lesser sac), duodenum (explore any 

   Table 34.5    The postoperative checklist questions   

 1. Did I do a fi nal inspection for sponges, needles, and instruments? 
 2. Did I explore areas of frequently missed injuries (see Table  34.3 )? 
 3. Is there an indication to leave a drain? 
 4.  Did I palpate and adequately position the nasogastric or orogastric 

tube? 
 5. Should I place feeding access at this time? If so, where? 
 6.  Should I close the fascia or perform temporary abdominal 

closure? 
 7. Should I place retention sutures? 
 8. Should I close the skin or leave it open? 
 9.  Does the patient have adequate intravenous access for 

resuscitation and monitoring? 
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 para- duodenal hematoma), ureters, and diaphragm (look 
and palpate in both upper quadrants).   

   3.    Drains are generally not indicated for bowel injury, but 
any associated injuries such as pancreas, duodenum, or 
genitourinary tract should be widely drained. We also fi nd 
drain placement useful in patients with ascites (i.e., cir-
rhosis) to help control it during the early post-op period 
and wound healing phase.   

   4.    Reach up and palpate for the NG/OG tube, and guide it 
into optimal position in the body of the stomach.   

   5.    Most patients should not require feeding access, but if 
prolonged inability to take oral feeds is anticipated, then 
having enteral access can be critical. First choice should 
usually be to have anesthesia place a nasoduodenal or 
nasojejunal tube and guide it into position. A Stamm gas-
trostomy provides both feeding access and the ability to 
decompress the stomach and can obviate the need for pro-
longed NG tube placement. We avoid jejunostomy tubes 
unless there is some specifi c reason that the above options 
are not suitable.   

   6.    See the discussion of damage control techniques.   
   7.    Prophylactic external retention sutures are usually not 

indicated, but consider in patients with multiple risk fac-
tors for dehiscence: elderly, malnutrition, steroid use, 
smoker, large fecal soilage, ascites/cirrhosis, poor quality 
fascia, and closure under tension. Internal retention 
sutures (using #1 Vicryl or PDS suture) can provide rein-
forcement and avoid the skin breakdown problems seen 
with external sutures or plastic skin bridges.   

   8.    We favor leaving the skin open and performing a delayed 
primary closure in cases with colorectal injuries and mod-
erate to large fecal contamination, see trial by Velmahos 
et al. [ 57 ].   

   9.    With emergent surgery the anesthesia provider may not 
have had time to obtain adequate venous access, place an 
arterial line, etc. This is usually easier to do (and more 
sterile) in the OR than later in the ICU or recovery room.    

      Colonoscopic Trauma 

  Key Concept: Bleeding and perforation are rare complica-
tions of colonoscopy that will be seen by most surgeons 
 during their career. A high level of suspicion and use of diag-
nostic imaging is key to ensuring early diagnosis (<24 h).  

  Key Concept: Many of these injuries can be safely managed 
nonoperatively, and the remainder can usually be repaired 
or resected laparoscopically if recognized early. Damage 
control techniques may be required in cases with a delay to 
presentation or diagnosis (>48 h).  

 Colonoscopy has become a routine procedure for screen-
ing, surveillance, diagnosis, and intervention in a number of 

gastrointestinal diseases. It is most commonly performed to 
screen or survey for adenomatous polyps or adenocarcinoma 
and involves a thorough survey of the entire length of the 
colon and rectum. Although minor mucosal mechanical 
trauma from the scope is relatively common, more signifi -
cant injuries including lacerations, full-thickness tears, or 
perforations are extremely uncommon. Although the overall 
incidence of signifi cant colonoscopic injuries is low (less 
than 1 %), it is a high-volume procedure, and most surgeons 
will be faced with managing these injuries during their 
career. A reported series of over 230,000 colonoscopies dem-
onstrated an overall incidence of 0.31 % for complications, 
with 0.03 % for perforations and 0.22 % for bleeding [ 58 ]. 
The incidence of bleeding and perforation are greatly 
increased (up to 3 %) when any type of endoscopic interven-
tion is performed, typically polypectomy or biopsy [ 59 ]. In 
addition to direct colon trauma from the scope tip or instru-
ments, other mechanisms of injury can include barotrauma 
from colon insuffl ation, thermal injury from cautery or coag-
ulation devices, or stretch/tear injuries on the colon wall due 
to overaggressive advancing pressure or colonoscope loop-
ing. Retrofl exion of the scope is an additional cause of injury 
and has been mainly reported in the perforations of the rec-
tum [ 60 ]. In addition, signifi cant injury to organs outside of 
the colon is possible, including major splenic lacerations and 
hemorrhage due to tension on the lienocolic attachments 
[ 61 ]. As the vast majority of bleeding complications can be 
managed either endoscopically or with angiography, the 
remainder of this section will focus on the management of 
perforation after colonoscopy. 

 Colonoscopic injury can occur anywhere along the length 
of the colon and can range from a partial-thickness injury 
with no symptoms to a large full-thickness laceration with 
peritonitis and hemodynamic instability. Particular areas of 
vulnerability include the cecum due to its relatively thin 
wall, the transverse and sigmoid colon due to their greater 
mobility and susceptibility to “looping” of the scope, and the 
sigmoid colon due to the higher incidence of pathology such 
as polyps or diverticula. The cecum and rectum are also sus-
ceptible to perforation from scope retrofl exion [ 60 ]. The 
location of the perforation and the risk of peritonitis will also 
vary depending on whether the perforation is through a free 
intraperitoneal wall of the colon or into the mesentery or ret-
roperitoneum of a fi xed segment (ascending or descending 
colon, rectum). There is a well-defi ned entity of “post- 
polypectomy syndrome” that presents with abdominal pain, 
fever, and elevated white blood cell count and appears to be 
due to local peritoneal irritation from thermal burn during 
hot polypectomy. This typically resolves with observation 
only and the remainder of this section will focus on true full- 
thickness colonoscopic injuries and their management. 

 Reliable risk factors for identifying patients or procedures 
that present a higher risk of bleeding or perforation are 
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 diffi cult to identify due to the relative infrequency of these 
events. Several large, population-based analyses have identi-
fi ed older age, female gender, signifi cant patient comorbid-
ity, diverticulosis, presence of obstruction, performance of 
polypectomy or other interventions, and colonoscopy per-
formed by a low-volume endoscopist as risk factors for 
bleeding or perforation [ 62 ,  63 ]. However, none of these 
variables have signifi cant predictive value, and a high index 
of suspicion should be maintained for all colonoscopies, 
with immediate evaluation of patients presenting with sig-
nifi cant pain or other abnormal complaints after the proce-
dure. Although the overall risk of death within 30 days 
following colonoscopy is approximately 1 in 14,000, mortal-
ity rates as high as 15–20 % have been reported among 
patients with a perforation following colonoscopy [ 64 – 66 ]. 

One of the most important factors associated with morbidity 
and mortality after colonoscopic injury is the time to diagno-
sis. Immediate recognition and intervention for the perfora-
tion is optimal, but most perforations are not recognized 
during the procedure and rely on the later development of 
symptoms. Perforations that are diagnosed within 24 h of the 
procedure are associated with improved morbidity, decreased 
infectious complications, decreased need for emergent sur-
gery and fecal diversion, and lower mortality [ 65 ,  67 ]. Early 
diagnosis (<24 h) has been found to be the strongest inde-
pendent predictor of both morbidity and mortality on multi-
variate analysis [ 66 ]. 

 A proposed algorithm for evaluation and management of 
these patients is presented in Fig.  34.9 . In patients with clear 
peritonitis on exam or systemic manifestations of sepsis, the 

  Fig. 34.9    Algorithm for 
evaluation and management of 
suspected post-colonoscopy 
perforation. *Observation should 
include hospital admission, 
bowel rest, serial examinations, 
and repeat imaging or surgery if 
condition worsens       
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safest option is to proceed immediately to the operating 
room for exploration and repair of the colon perforation. 
Other less common situations such as the presence of an 
obstructing mass or malignancy will usually be best handled 
by immediate operation. Resuscitation and broad-spectrum 
antibiotics should be started immediately and continued 
through the surgery. A frequent error that we have observed 
in the management of patients manifesting signs of sepsis 
from a colon perforation is to delay operation in favor of 
prolonged resuscitation in an attempt to restore normal phys-
iology prior to operative intervention. This approach at best 
results in a delay to control of gastrointestinal spillage and at 
worst results in progression of sepsis to septic shock, multi-
organ failure, and death. The fi rst principle of abdominal 
sepsis is source control, and frequently patients will not 
begin responding to resuscitation until the colonic perfora-
tion is controlled and the fecal contamination is removed 
[ 68 ,  69 ].

   Fortunately in most cases patients present with localized 
abdominal pain, distension, and general symptoms of fever 
or chills and malaise. Vital signs are often relatively normal 
or there may be a low-grade tachycardia. In this setting you 
have the luxury of time to proceed with an evaluation of the 
patient’s physiologic and metabolic status, identifi cation of 
the site and type of injury, and planning for either operative 
intervention or a nonoperative approach. Routine labs should 
be obtained including a white blood cell count, hematocrit, 
BUN/creatinine, and prothrombin time. It is also of vital 
importance to obtain a complete history regarding the colo-
noscopy procedure, and this is best obtained by a discussion 
with the responsible endoscopist in addition to review of the 
written report. There may have been particular areas of dif-
fi culty or concern during the procedure that are not revealed 
or emphasized on the fi nal written report. If a polypectomy 
or biopsy was performed, then this would be the most likely 
area for a perforation, and important information would 
include the number and sites of polypectomy or biopsy, the 
method (snare, forceps, etc.), use of cautery or other energy 
devices, and the results of the pathology report if available. 
Another key piece of information is the presence of any 
underlying colon pathology such as malignancy, colitis, 
infl ammatory bowel disease, or altered anatomy. This infor-
mation could signifi cantly alter the decision for operation 
versus observation, and the type and extent of surgery if 
operative intervention is required. 

 Abdominal x-rays are generally not helpful, but an upright 
chest x-ray can be useful to evaluate for the presence of free 
air and any intrathoracic reactive process such as pleural 
effusion or lobar consolidation/infi ltrate. The gold standard 
study in these cases is a CT scan of the abdomen and pelvis 
with intravenous contrast. There is some debate about the 
need for enteral contrast, but we fi nd that it can be very help-
ful in distinguishing a free intraperitoneal perforation from a 

contained or retroperitoneal process. As the primary site of 
interest is limited to the colon, rectal administration of water- 
soluble contrast at low pressures can be done in lieu of a 
more time-consuming (and often poorly tolerated) oral con-
trast prep. CT imaging of a colonic perforation will fre-
quently not directly identify the injury, with diagnosis instead 
relying on understanding the local fi ndings associated with 
bowel perforation. Free air and/or fl uid is the most common 
fi nding and may be localized or diffuse. Contrast extravasa-
tion may be seen, but the absence of a leak at the time of the 
study does not rule out a perforation. Other signs include 
colonic wall thickening, mesenteric stranding and edema, 
complex mass or phlegmon, and an abscess [ 70 ]. Air or fl uid 
in the extraperitoneal spaces can be seen with retroperitoneal 
colon or extraperitoneal rectal perforations and may even 
track superiorly around the kidneys. 

 After the initial patient evaluation and review of the 
imaging, it is important to classify the injury as a localized 
and contained process or a free perforation that is inade-
quately controlled in order to develop a plan of management 
(Fig.  34.9 ). If there is free contrast extravasation or other 
signs of an uncontrolled and active colon leak, then imme-
diate operation is indicated. If there is a contained leak as 
evidenced by a localized abscess or fl uid collection, then 
percutaneous drain placement and close observation can 
be initiated. Similarly, if the CT scan is normal or shows 
only mild infl ammatory changes suggestive of a small or 
micro- perforation that has already sealed, then nonopera-
tive management is also appropriate. It should be noted that 
nonoperative management or observation includes bowel 
rest, intravenous antibiotics, and serial patient assessments. 
If there is a decline in the examination or clinical status, 
then a reevaluation should be done with either repeat imag-
ing or proceeding with operative exploration. Occasionally 
a patient may present with a large volume of free air and 
signifi cant abdominal pain but no signs of an active leak or 
abscess on CT scan. We have found it helpful to percutane-
ously aspirate the free air (with or without drain placement) 
that can signifi cantly improve the abdominal discomfort 
and allow more reliable serial examinations for nonopera-
tive management. Although the duration from injury to pre-
sentation is an important factor in predicting outcomes, it 
should not be used as a primary factor when deciding on 
operative versus nonoperative management. If the patient 
presents in a delayed fashion and has minimal symptoms 
and reassuring imaging, then they can likely undergo non-
operative management as they have already passed a “trial 
of life.” Similarly, those with obvious fecal contamination 
that has been ongoing for a prolonged period of time will 
require operative intervention. The main difference between 
the early and the late presenting patient is not in the indica-
tions for surgery, but in the type of surgery required and the 
available options. 
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 Colonoscopic perforations that are recognized early have 
the benefi t of little fecal contamination, minimal surrounding 
infl ammation, and a prepped colon. These can usually be 
managed with a simple primary repair as described above for 
nondestructive colon injuries. This can be either sutured or 
stapled, with attention to not signifi cantly narrowing the 
lumen. The repair should be covered with vascularized tissue 
whenever possible, such as omentum, peritoneum, or bowel 
serosa. Exceptions to this would be for larger injuries that are 
not amenable to primary repair, or if there is colonic pathol-
ogy present (such as malignancy) that requires resection. In 
these cases, segmental or anatomic colectomy with a pri-
mary anastomosis should be performed. The abdominal cav-
ity should be copiously irrigated and all contamination 
removed. Drain placement is not usually required, but if 
there is a defi ned cavity or abscess present, then it should be 
evacuated and a closed-suction drain placed. In cases of 
delayed presentation (>24–48 h) and signifi cant fecal con-
tamination and infl ammation, even a small perforation can 
be incredibly diffi cult to manage defi nitively. The margins of 
the perforation and the surrounding colon will undoubtedly 
be thickened, infl amed, ischemic, or even necrotic. Often the 
bowel wall will not hold sutures or staples, resulting in tear-
ing that enlarges the defect or creates additional defects. Do 
not count on a simple suture or staple line to hold up in this 
environment. The standard options for management include 
segmental resection and anastomosis, resection and diverting 
colostomy, or resection with anastomosis and a proximal 
protective ostomy. Sometimes you may need to use nonstan-
dard or damage control options (see section “ Damage con-
trol laparotomy ”) in the setting of a hostile abdomen, patient 
instability, or marked infl ammation that precludes safe mobi-
lization. One of the easiest options is to place a drainage tube 
(Foley or Mallenkot) into the perforation and bring it out 
through the nearest point of the abdominal wall. Tacking the 
involved area of the colon up to the abdominal wall may help 
to seal the area and create a controlled fi stula. Another option 
if time is critical is to do a primary stapled or suture repair 
and then widely drain it, with the understanding that it will 
likely break down but the drains will convert it to a controlled 
colo-cutaneous fi stula. 

 With the widespread acceptance of laparoscopic tech-
niques for all areas of abdominal surgery, laparoscopy has a 
defi ned and increasing role in the management of colono-
scopic injuries and perforations [ 71 ,  72 ]. First, laparoscopy 
provides a less invasive option than laparotomy for border-
line cases where it is unclear if there is a free perforation or 
for placing drains in areas not amenable to percutaneous 
image-guided placement. For diagnosed perforations, lapa-
roscopic repair is ideal if the diagnosis is made early (within 
24 h), and there is no other contraindications to laparoscopy. 
For small perforations it may be more diffi cult to locate the 
site of injury laparoscopically; on-table colonoscopy with air 

insuffl ation can be helpful to identify the site of leak in these 
cases. Once identifi ed, the area of perforation should be ade-
quately mobilized and then repaired primarily. A hand-sewn 
repair is effective in the hands of a skilled advanced laparos-
copist, but a repair using laparoscopic linear staplers can be 
signifi cantly easier and faster. Even a standard segmental or 
full oncologic resection can be performed laparoscopically, 
but conversion to standard laparotomy should be done if 
there is any signifi cant diffi culty in locating or managing the 
injury. Finally, there also appears to be a role for laparoscopy 
in temporizing select patients that traditionally would have 
required emergent resection and colostomy. Large volume 
laparoscopic lavage and drain placement has been reported 
as a viable option for purulent and even feculent diverticuli-
tis (Hinchey 3 and 4) and similarly could be used to tempo-
rize the patient with delayed presentation following a 
colonoscopic perforation [ 73 – 75 ]. We recommend that this 
option be only considered in hemodynamically stable 
patients without major cardiopulmonary dysfunction. The 
key technical points of this procedure are clearing all perito-
neal contamination and widely lavaging the abdomen, but 
not disturbing adhesions or omentum around the area of 
 perforation if it is sealed at the time of exploration. If the 
lavage is successful and the perforation appears controlled or 
sealed, then we recommend placement of two closed-suction 
drains, one adjacent to the area of injury and one in the pelvis 
to collect dependent fl uid. 

 One of the less frequently discussed areas of endoscopy 
and surgery is how to deal with the patient and referring 
endoscopist when there has been a major complication. The 
fi rst principle is to recognize that perforation is a risk of any 
endoscopic procedure whether it is performed by a novice or 
expert endoscopist and whether the colon is entirely normal 
or has major pathology. Adequate discussion of this risk dur-
ing the consent process can go a long way toward preparing 
the patient in the event that this rare but potentially morbid 
complication does occur. The second principle is having a 
high index of suspicion and immediately evaluating any 
patient with abnormal pain or other symptoms after colonos-
copy. Explaining your suspicions and this possibility during 
the workup may help gain the trust of the patient and family 
and prepare them for the ultimate diagnosis. If a perforation 
is diagnosed, then the two priorities should be having an 
open and honest discussion with the patient and family and 
obtaining a surgical consultation (for non-surgeons) or a sec-
ond opinion if there are any doubts about the best manage-
ment plan. Multiple studies have confi rmed that a physician’s 
demeanor and communication skills may have a much 
greater impact on the likelihood of patient dissatisfaction and 
malpractice claims than their medical skills or ability [ 76 –
 78 ]. Malpractice risk has been related to patient dissatisfac-
tion with the physicians’ ability to establish rapport, provide 
access, meet patient expectations for care, and communicate 
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effectively [ 78 ]. Empathy and active listening are critical, 
while denial or obfuscation can signifi cantly harm or destroy 
a good patient-physician relationship. Clearly explaining the 
plan of management and the potential deviations from that 
plan will greatly help in managing expectations. 

 No matter how well the situation is handled, there is usu-
ally a signifi cant component of guilt or regret on the part of 
the referring endoscopist and some element of blame from 
the patient and/or family. As a surgical consultant, you may 
come into this situation with the luxury of having no emo-
tional investment or feelings of guilt related to the complica-
tion. In addition, the patient or family may view you as the 
savior or “hero” who is going to fi x the problem created by 
the endoscopist. Although it is easy (and human nature) to 
enjoy this unwarranted adulation, it is important to not feed 
into this process at the further expense of the referring physi-
cian. Highlighting the epidemiology and risk factors for 
these complications as well as any positive aspects of the 
management to this point (rapid evaluation, early diagnosis) 
will benefi t all involved. Alternatively, they may transfer 
some of their generalized anger or dissatisfaction with the 
referring physician or the complication to you. It is impor-
tant to recognize that these are completely normal responses 
to a major adverse event and to allow them to express their 
feelings and try to constructively address their concerns. 
Allowing some time for processing and acceptance of the 
situation will usually calm down even the most infl amed and 
emotional situations. Finally, do not allow the extraneous 
situational or emotional factors to alter or compromise your 
treatments or recommendations. 

 Communication can also be diffi cult when there are mul-
tiple providers or care teams involved in managing the patient. 
A frequent source of patient dissatisfaction and suboptimal 
care is failure of the involved providers to present a clear and 
unifi ed plan for managing the complication. Face-to- face dis-
cussion and agreement between the involved physicians is 
critical in order to provide clear and consistent guidance to 
the patient. Nothing is more frustrating to the patient, family, 
and nursing staff than to be given confl icting information or 
orders or to have frequent abrupt changes in the plan of care 
due to miscommunications. Any major disagreements or con-
fl icts about the optimal plan of care should not be aired in 
front of the patient and family or in the medical record. 

 One of the best pieces of advice we have received for han-
dling diffi cult situations such as these is: “Don’t screw up a 
screw-up with a screw-up.” In other words, there is a ten-
dency to make poor or compromised decisions that are 
affected by guilt or emotions when handling patients who 
have had a major complication. Additionally, anger or mis-
trust from the patient or family members can impact decision 
making. This commonly manifests as a delay in proceeding 
with a needed intervention or in attempting a temporizing 
and often ineffectual treatment rather than the more defi ni-

tive option. As a consultant, one of the most important con-
tributions that you can bring to the case is a fresh and 
objective unbiased opinion. Although having to undergo 
emergency surgery after a supposedly “routine” colonos-
copy may seem like the worst possible outcome, the results 
of inadequate treatment or further delay for a colon perfora-
tion can be much more morbid or even mortal. Highlight the 
positive aspects such as early diagnosis, control of the pro-
cess, steps toward recovery of bowel function, and discharge 
plans. Keep the referring gastroenterologist (or other endos-
copist) in the loop with the plan and copy them on operative 
reports and discharge summaries. Being supportive and non-
judgmental of the responsible endoscopist will go a long way 
toward maintaining a good working relationship and having 
an ally in the future if the roles are reversed.  

    Rectal Foreign Bodies 

  Key Concept: Rectal foreign bodies can be generally classi-
fi ed as voluntary or involuntary and sexual or nonsexual.  

  Key Concept: Prolonged attempts at bedside extraction 
should be avoided, and all diffi cult extractions should be 
performed in the operating room with a laparotomy set 
standing by if needed.  

  Key Concept: Counsel the patient and consent them for the 
possibility of laparotomy, bowel resection, and placement of 
an ostomy.  

    Overview 

 Rectal foreign bodies are not an uncommon problem encoun-
tered by the practicing general surgeon. A standard approach 
to clinical evaluation, diagnosis, and management will assist 
in successful foreign body removal with limited associated 
morbidity. Though patients of any age, ethnicity, and gender 
may present with a rectal foreign body, the majority are men 
in their 30s and 40s [ 79 ,  80 ]. The    type of rectal foreign bod-
ies varies considerably and may include blunt objects, sharp 
objects, or drug-containing packets. Rectal foreign bodies 
can be classifi ed as voluntary or involuntary and placed for 
sexual or nonsexual purposes [ 79 ,  80 ]. Most often rectal for-
eign bodies are placed voluntarily during sexual activity but 
may be involuntary during rape or assault. Nonsexual place-
ment of rectal foreign bodies includes voluntary placement 
during the practice of body-packing in order to hide or trans-
port illegal drugs [ 81 ] or involuntary placement or ingestion 
by children or mentally ill adults. Regardless    of the classifi -
cation of rectal foreign body, the approach to diagnosis and 
management should be standardized and consistent.  
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    Clinical Presentation and Diagnosis 

 The clinical presentation of rectal foreign bodies varies sig-
nifi cantly and may be obscure due to patient embarrassment. 
Though some patients may report placement of the rectal 
foreign body, others will not be comfortable discussing the 
situation and may report only abdominal pain, rectal pain 
and/or bleeding, or obstipation [ 80 ,  82 ,  83 ]. Furthermore, 
presentation may be delayed (hours to days) after failed 
attempts to evacuate or remove the rectal foreign body prior 
to presenting to the emergency department. If possible, it is 
important to obtain an accurate history regarding type of for-
eign body, timing of placement, attempts at removal, and any 
symptoms concerning for rectal perforation (severe pain, 
fever, etc.). 

 Physical exam of a patient with a suspected or known rec-
tal foreign body should focus on the abdominal and anorectal 
exams. The abdominal exam should be performed early in 
the evaluation, as the presence of diffuse peritonitis second-
ary to intraperitoneal rectal perforation requires prompt 
operative intervention. Even without peritonitis the abdomi-
nal exam may allow palpation of the rectal foreign body in 
the lower abdominal quadrants. After abdominal examina-
tion attention can be turned to the anorectal exam. External 
exam of the anus should be performed looking for bleeding 
or lacerations followed by a digital rectal exam. Though for-
eign objects lower in the rectal region may be palpable, those 
higher in the rectum will not. Digital rectal exam will also 
allow initial evaluation of the integrity of the external anal 
sphincter complex. 

 Laboratory tests are generally not helpful in the evalua-
tion of a patient with a rectal foreign body. However, radio-
graphic studies may add useful information while formulating 
a management plan. An acute abdominal series can reveal 
free intraperitoneal air on the upright chest x-ray and may 
add additional information as to the type of rectal foreign 
body. If a suspected foreign body cannot be palpated by digi-
tal rectal exam and cannot be seen of plain radiograph, a 
computed tomographic (CT) scan of the abdomen and pelvis 
should be performed. The CT scan will help evaluate for 
retained rectal foreign body and may provide clues for intra-
peritoneal or extraperitoneal rectal perforation. Findings 
suggestive of rectal perforation include bowel wall thicken-
ing, extraluminal air, mesenteric stranding, and fl uid 
collections.  

    Treatment 

 Once a rectal foreign body has been diagnosed, the treat-
ment plan is based on several factors including presence of 
diffuse peritonitis, type of rectal foreign body, and location 
of foreign object. In patients without diffuse peritonitis, 

the rectal foreign body can generally be removed using a 
transanal approach. This can most often be performed in 
the emergency department, in the high lithotomy position, 
with conscious sedation and a perianal nerve block using 
local anesthetic. If the foreign object cannot be removed 
with a local block and conscious sedation, the patient 
should be taken to the operating room for removal under 
general anesthetic [ 82 ]. Once adequate anesthetic and/or 
sedation have been achieved, both the patient and the anal 
sphincter should be relaxed. Following relaxation the anal 
canal should be gently dilated using two or three fi ngers; 
this will allow a thorough digital rectal examination, the 
essential fi rst step in removing a retained rectal foreign 
body [ 80 ]. The digital rectal exam allows the surgeon to 
determine the precise location of the foreign object within 
the rectum and determine if it will be amenable to transanal 
removal. 

 If the foreign object is easily palpable on digital exam, it 
should be grasped by hand and removed. If it is more proxi-
mal within the rectum but still palpable, the foreign object 
can be grasped with a surgical instrument and brought dis-
tally toward the anal verge to grasp and remove. If the object 
cannot be brought distally within the rectum, gentle abdom-
inal pressure can be applied in the left lower quadrant to aid 
in removal. Additionally, fl exible endoscopy and a variety 
of snares may be used to extract foreign objects located 
more proximally in the rectum or sigmoid colon [ 83 – 85 ]. 
Foreign bodies that are diffi cult to grasp (round edges) or 
that have created a vacuum-type seal against the rectal 
mucosa may be challenging to remove with standard grasp-
ers. A Foley or other balloon-tipped catheter can be advanced 
alongside the object and then infl ated to break the vacuum 
seal and aid in removal by gentle and gradual traction on the 
catheter. After removal of the foreign body, a rigid or fl exi-
ble endoscopy should be performed to evaluate the integrity 
of the rectal mucosa. In addition, if there is any question of 
rectosigmoid perforation, a postoperative upright chest 
x-ray should be performed to evaluate for free intraperito-
neal air. 

 If the rectal foreign body cannot be removed via the trans-
anal route, a laparotomy is required. Upon exploration, if 
there is no evidence of rectal perforation, the foreign object 
can be milked distally from the sigmoid colon into the rec-
tum to once again allow transanal removal. If the foreign 
body cannot be manipulated distally, a colotomy will be 
required to remove the object. The colotomy can be closed 
primarily and a diverting colostomy is not required. 
Laparotomy is also required for any patient with diffuse peri-
tonitis or evidence of rectal perforation on plain radiography 
or CT scan. Managing a rectal perforation will depend on the 
severity and location (intraperitoneal versus extraperitoneal) 
of the perforation as described above for standard rectal 
trauma. 
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 In the setting of intraperitoneal rectal perforation, the sig-
moid colon and rectum are mobilized by taking down retro-
peritoneal attachments. Upon mobilization the rectum is 
inspected throughout its circumference to identify any and 
all injuries. Small perforations can be repaired primarily 
after debriding back to healthy tissue. The perforation should 
be closed transversely with a one- or two-layered closure 
based on surgeon preference. The peritoneal cavity is irri-
gated until free of gross spillage or contamination. Diverting 
colostomy, presacral drains, and rectal washout are not 
required. If an intraperitoneal injury is too severe or destruc-
tive to close, primarily the injured portion of rectum should 
be resected, the rectal stump stapled or oversewn, and a 
descending sigmoid colostomy matured through the left 
lower quadrant. 

 A proximal extraperitoneal rectal injury that is discovered 
or approached via the abdomen is repaired or resected in the 
same fashion as described above for intraperitoneal injuries. 
If an injury is not easily visualized during laparotomy, you 
should not perform extensive pelvic dissection or mobiliza-
tion of the rectum just to fi x an injury. Distal extraperitoneal 
injuries can be repaired via the transanal approach using 3-0 
chromic suture. An attempt should be made to include all 
layers of the rectum in the closure, but if not possible, a 
water-tight closure of the rectal mucosa should be performed. 
An extraperitoneal injury that is not easily accessed via the 
transabdominal or transanal route can be managed by divert-
ing colostomy alone.  

    Special Considerations 

    Sharp Versus Blunt Objects 
 Sharp objects (or blunt objects that have shattered) present a 
particular challenge as rectal foreign bodies. Not only do 
sharp foreign bodies pose a risk for additional damage to the 
rectal mucosa, but they also put the surgeon at risk for injury 
during removal. If there is a history or suspicion of a sharp 
object, the digital rectal exam should be deferred. Sharp 
objects should always be removed under direct visualization 
using a handheld anal retractor, rigid proctoscopy, or fl exible 
endoscopy. Blunt rectal foreign bodies present a different 
sort of challenge. Though most can be removed as described 
previously, some blunt objects (particularly smooth objects) 
can be very diffi cult to grasp or to maneuver within the rectal 
canal. Use of a balloon catheter (as described above) or a 
suction device may assist in freeing the object and providing 
a point of fi xation for removal [ 86 ].  

    Body Packing 
 Another type of rectal foreign body occurs during attempted 
internal concealment (body-packing) of illicit drugs (heroin, 
cocaine). The drugs are usually placed within condoms or 

other plastic materials and may be orally ingested or inserted 
transanally. Body-packing presents a unique challenge in 
the setting of rectal foreign body as rupture of the plastic 
material may lead to rapid mucosal absorption of the illicit 
drug and systemic toxicity. This possibility should be dis-
cussed with the anesthesia provider and preparations made 
to treat a systemic overdose. We also recommend that gen-
eral anesthesia and muscle paralysis be utilized for these 
cases in order to minimize the diffi culty of extraction and 
the potential for rupture of the container. This will also 
ensure that the airway is secured in the event of systemic 
absorption and overdose. Transanal extraction of drug-con-
taining packets should be performed manually and surgical 
instruments should not be used as they may easily tear the 
plastic packets of drugs. If the packets of drugs cannot be 
removed or there are signs of obstruction, perforation, or 
systemic toxicity, laparotomy will be required for extraction 
of packets [ 80 ,  81 ].    

    Summary Pearls 

 Trauma to the colon and rectum may occur in isolation, as is 
most commonly the case in foreign body or colonoscopic 
injuries. On the other hand, it is often seen with associated 
injuries that may be more pressing. Regarding the bowel, 
you need to keep in mind the basic principles that govern the 
operative management for traumatic bowel injury – control 
hemorrhage and contamination, assess bowel viability, 
determine the need to resect versus repair, and decide on the 
method of reconstruction versus diversion. Rely on the con-
dition of the patient, the environment you are in (i.e., combat 
versus civilian), and other cues to determine your course of 
action. While you should not be afraid to perform a primary 
anastomosis in properly selected patients, a stoma may also 
be the right decision. Use damage control principles, when 
appropriate, and more than anything else, recognize that 
sound surgical judgment is the key in the successful manage-
ment of these patients.     
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    Background 

 The twenty-fi rst century has seen dramatic changes in both 
the delivery of health care and the traditional training path-
ways for healthcare professionals. These changes have been 
evident in the fi eld of vascular surgery perhaps more than 
any other surgical specialty. The endovascular revolution 
began in 1991 when Juan Carlos Parodi implanted the very 
fi rst aortic stent graft in man for the repair of an abdominal 
aortic aneurysm [ 1 ]. Since that time, more and more patients 
who were previously deemed unfi t for traditional open vas-
cular surgery undergo minimally invasive approaches for 
correction of their underlying vascular pathology. This fact, 
coupled with an increase in the size of the population of peo-
ple over age 80, has resulted in an explosion of vascular pro-
cedures in the United States and around the world. 

 Vascular surgeons traditionally completed a general sur-
gery residency prior to specialty fellowship training. This 

gave vascular surgeons exposure to a wide variety of general 
surgery cases to include colon and rectal surgery. In the past 
5 years, alternative training pathways or “Integrated” vascu-
lar 5-year residencies have diluted the experience of vascu-
lar trainees with a focus on only vascular surgery. Likewise, 
general surgery residencies have seen a decline in the  vascu-
lar  case volumes over the past decade. Thus, it has become 
increasingly important for the various surgical subspecialties 
to become codependent upon one another for the management 
of complex patients. The day will soon come when a vascu-
lar surgeon will no longer perform colectomy on a patient 
with ischemic colitis after elective aortic aneurysm repair. 
Similarly, surgeons routinely performing colon and rectal 
surgery may have little experience with vascular repairs or 
bypasses, such as dealing with profound ischemia or manag-
ing iliac vein injuries. The purpose of this chapter is to answer 
the question of what to do “When Vascular Surgery Calls.” It 
is divided into several short sections covering unique topics 
common to the specialties of colorectal surgery and vascular 
surgery and will provide both general recommendations and 
useful tips and tricks for these not so uncommon scenarios.  

    The Physiology of Aortic Reconstruction 

 Increasingly, more and more aortic vascular procedures are 
performed using endovascular methods instead of traditional 
open surgical approaches. The physiologic changes that 
occur with each approach are starkly different. For example, 
managing a patient with ischemic colitis after open repair of 
a ruptured aortic aneurysm is much more challenging than 
the management of a patient with ischemic colitis after elec-
tive endovascular repair of an aortic aneurysm (EVAR). 

    Open Aortic Surgery 

  Key Concept :  When consulted on a patient who recently 
underwent open aortic reconstruction ,  familiarize yourself 
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 Key Points 

•     Always seek out any information available on existing 
blood supply to the foregut, midgut, and hindgut.  

•   There are a myriad of minimally invasive proce-
dures today that can be used to treat most vascular 
pathologies.  

•   For any thrombotic issues, pick an anticoagulation 
strategy and stick with it.  

•   Exposure and proximal/distal control remain integral 
fi rst steps to approaching iliac vein injuries. If there 
are any problems, ligation of the vein is acceptable.    
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with the blood fl ow to the superior mesenteric artery  ( SMA ) 
 and ,  more importantly ,  the internal iliac arteries both pre - 
and   post - procedure . 

 Open aortic surgery typically involves either a transperi-
toneal or retroperitoneal approach. The retroperitoneum is 
routinely violated to expose the aorta and both common iliac 
arteries. The indication for the procedure will help guide 
subsequent management. For example, if the indication for 
the procedure was ischemia, such as aortoiliac occlusive dis-
ease or a completely thrombosed aorta, there has already 
been compromise to the inferior mesenteric artery (IMA) 
fl ow and pelvic circulation will become critical. The goal for 
the management of any patient with this type of presentation 
is for maintenance of circulation to the pelvis and, by default, 
the sigmoid colon via collaterals from the superior hemor-
rhoidal arteries. An aortobifemoral bypass should be care-
fully planned such that maximum perfusion to the pelvis is 
maintained. 

 The goals of therapy with open repair of an aortic aneu-
rysm are different, to prevent death from subsequent rupture 
of the aneurysm. After clamping and opening of the aneu-
rysm sac, several back-bleeding lumbar arteries are ligated 
from within the aneurysm sac, and, in most cases, the IMA is 
ligated from within. Bleeding from these vessels can be brisk 
and associated with a large amount of blood loss. Indications 
for reimplantation of an IMA are either sluggish back- 
bleeding noted at the time of surgery or the absence of back- 
bleeding from an obviously large and indispensible IMA 
(>3 mm in diameter). Brisk back-bleeding leads to simple 
suture ligation in a majority of cases. Colon ischemia is a 
feared complication of open aortic-based surgery and will be 
discussed later in a separate section within this chapter.  

    Endovascular Aortic Surgery 

  Key Concept :  Just because a patient had a minimally inva-
sive endovascular procedure to repair an aortic aneurysm ,  it 
doesn ’ t mean they can ’ t have ischemic colitis .  Again ,  famil-
iarize yourself with the blood fl ow to the superior mesenteric 
artery and the internal iliac arteries both pre - and post - 
procedure    .  The quality of blood fl ow to the inferior mesen-
teric artery pre - procedure becomes vitally important in 
decision - making . 

 Endovascular repair of either aortoiliac occlusive disease 
or an aortic aneurysm involves placement of sheaths and 
catheters through the common femoral arteries (Fig.  35.1 ). A 
variety of uncovered and covered stents can be used to either 
restore circulation or exclude pressurization of an aneurysm 
sac. Any type of catheter manipulation within an artery can 
cause distal embolization although fortunately, due to the 
robust collateral circulation of the bowel, this rarely leads to 
bowel infarction.

   For endovascular repair of an aortic aneurysm (EVAR), 
an upside-down Y-shaped prosthetic stent graft is placed 
within the aneurysm to exclude the aneurysm from circula-
tion. The IMA will therefore be effectively “ligated,” and 
this could lead to compromised blood fl ow to the sigmoid 
colon. Fortunately, ischemic colitis after EVAR is a rare 
event. In the rare situation that ischemic colitis is suspected 
after EVAR, attention should be focused on several potential 
vascular etiologies listed in Table  35.1 .

   If a vascular etiology is discovered during workup of 
ischemic colitis after EVAR, attempts should be made to cor-
rect that problem as quickly as possible. For example, in a 

  Fig. 35.1    Reconstructed CTA image showing successful implantation 
of an aortic stent graft to exclude an aortic aneurysm from the systemic 
circulation       

   Table 35.1    Suspected etiology for ischemic colitis after endovascular 
aneurysm repair (EVAR)   

 Suspected etiology for ischemic colitis after EVAR 
 1. An “indispensible” IMA (>3 mm on pre-op CTA) was covered 
 2. There is simultaneous SMA or celiac artery stenosis 
 3. A sheath injury to one or both internal iliac arteries has occurred 
 4.  Embolization to the branches of the IMA occurred during 

manipulation within the sac 

   IMA  inferior mesenteric artery,  SMA  superior mesenteric artery,  EVAR  
endovascular aneurysm repair  

 

B.W. Starnes



547

patient with a known indispensible IMA (>3 mm in diameter 
and widely patent on preoperative CTA) who undergoes 
EVAR and develops ischemic colitis and a high-grade SMA 
stenosis is identifi ed, the SMA should be stented using an 
endovascular approach (Fig.  35.2 ).

       Colon Ischemia After Aortic-Based Surgery 

  Key Concept :  Patients with ischemia limited to the mucosa 
can be safely monitored with serial endoscopic exams , 
 whereas those with full - thickness necrosis should be treated 
urgently with colonic resection after confi rmation of the fi nd-
ings on endoscopy .  Remember ,  there is prosthetic material in 
the retroperitoneum ! 

 Although uncommon after elective aortic-based surgery, 
the mortality associated with colon ischemia after open 
aortic aneurysm repair remains high (40–60 %) [ 2 ]. Early 
recognition of this situation is therefore essential. Colon 
ischemia is much more common after open repair of a rup-
tured aortic aneurysm (7–27 %) [ 3 ,  4 ] than either elective 
open (0.6–3 %) [ 5 – 9 ] or elective endovascular repair 
(1.3 %) [ 10 ]. 

 Potential fi ndings suggestive of ischemic colitis include 
shock and persistent acidosis, elevated lactate levels, fl uid 
sequestration, or bloody diarrhea. Bloody bowel movements 
in the early postoperative period only occur in about 30 % of 
cases [ 7 ]. Early identifi cation is crucial as progression to 
full-thickness necrosis can be associated with mortality rates 

as high as 80–100 % [ 11 ]. As stated previously, multiple 
robust collateral pathways exist for colonic perfusion, and 
the job of the vascular surgeon is to preserve as many of 
these collateral pathways as possible during the index 
operation. 

 Flexible sigmoidoscopy has been shown to be a reliable 
tool for diagnosing ischemic colitis after aortic-based sur-
gery and is important for guiding subsequent therapy. 
Patients with ischemia limited to the mucosa can be safely 
monitored with serial endoscopic exams, bowel rest, avoid-
ance of hypotension, and intravenous antibiotics. On the 
other hand, those with full-thickness necrosis should be 
treated urgently with colonic resection after confi rmation of 
the fi ndings on endoscopy. Fecal diversion and washout of 
the abdomen are required, ideally before soilage has occurred 
to prevent subsequent prosthetic graft infection.  

    Simultaneous Colon Mass and AAA 

  Key Concept :  Multiple new options exist to treat patients pre-
senting with this scenario .  Don ’ t ever feel obliged to perform 
two defi nitive operations simultaneously . 

 A classic board question in the 1990s revolved around 
what to do when a colon mass is found during elective AAA 
repair or, vice versa, what to do with a large aortic aneurysm 
during urgent colectomy for an obstructing colon cancer. 
The answers in the twenty-fi rst century are a little bit easier, 
as minimally invasive techniques in vascular surgery have 

a b c

  Fig. 35.2    A patient with left-sided colon cancer was noted to have critical SMA stenosis on preoperative CTA (Panel  a ). This lesion was preopera-
tively assessed with angiography (Panel  b ) and successfully stented (Panel  c ) prior to elective left hemicolectomy       
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essentially eliminated the most feared risk of any combined 
strategy—graft infection. The fi rst situation is now a rare 
event due to two facts: (1) the majority of patients being 
worked up for either situation have had an axial imaging 
study in the form of a CT scan, and with refi nements in imag-
ing techniques, either pathology can be easily diagnosed 
prior to any operation. (2) The majority of AAA repair are 
performed using endovascular techniques. 

 In the second scenario, a large aortic aneurysm found dur-
ing urgent operation for obstructing colon cancer, the answer 
is even easier. Complete the colon operation and perform 
EVAR in the postoperative period in a staged fashion. This 
can often be performed during the same admission, as long 
as the patient is not bacteremic, even if there was intra- 
abdominal soilage during the fi rst operation [ 12 ].  

    SMV or Portal Vein Thrombosis After Total 
Abdominal Colectomy (Laparoscopic or Open) 

  Key Concept :  Patients with thrombosis of the superior mesen-
teric vein or portal vein following total abdominal colectomy 
have an underlying hypercoagulable condition until proven 
otherwise .  The mainstay of therapy is anticoagulation . 

 The inferior mesenteric vein (IMV) is often routinely 
ligated during colonic resection, and subsequent thrombosis 
of this vein is associated with minimal morbidity. 
Portomesenteric venous thrombosis, however, is an uncom-
mon but potentially lethal condition associated with either 
laparoscopic or open colon surgery. It is thought to occur 
more commonly in patients with specifi c thrombophilias or 
other predispositions to clotting. Portomesenteric venous 
thrombosis typically presents an average of 14 days after sur-
gery, and the most common presenting symptom is abdomi-
nal pain [ 13 ]. Diagnosis can be made by either CT imaging 
(Fig.  35.3 ) with a classic “halo” sign in or around the portal 

vein or by duplex examination. The latter exam can be con-
fusing due to bowel wall edema or gas.

   Treatment should be individualized based on extent of 
thrombosis and the presence of bowel ischemia. The main-
stay of treatment for this disease process is systemic 
 anticoagulation with heparin followed by warfarin therapy. 
Prior to anticoagulation, workup for a hypercoagulable con-
dition should be done and include the following blood tests: 
prothrombin time (PT), partial thromboplastin time (PTT), 
international normalized ratio (INR), factor 5 Leiden, pro-
tein C, protein S, prothrombin G20210A mutation, anti-
thrombin III, antiphospholipid antibodies, and homocysteine 
levels. Aggressive attempts at either open surgical thrombec-
tomy or transhepatic thrombolysis should be approached 
with caution. The duration of warfarin therapy in these 
patients is controversial but in general, those patients who 
present with no provocation for the thrombotic episode and a 
documented hypercoagulable condition, therapy should be 
lifelong. If the thrombotic episode was provoked (i.e., surgi-
cal procedure), therapy should be for 6 months.  

    The Patient with Colorectal Cancer and 
Peripheral Vascular Disease 

  Key Concept :  Follow the red blood cell from the aorta to the 
intestinal anastomosis .  Successful bowel resections in 
patients with severe vascular disease require an understand-
ing of macroperfusion . 

 Patients presenting with simultaneous colorectal malig-
nancy and severe peripheral vascular disease are not 
uncommon. Unique combinations of disease should be 
sought out prior to any elective bowel resection in any 
patient with suspected vascular disease. Specifi cally, the 
status of the blood vessel feeding the anastomosis should 
be assessed. If a patient with vascular disease has a critical 
superior mesenteric artery stenosis or occlusion and the 
entire mesenteric circulation is dependent on the inferior 
mesenteric artery, an extended right hemicolectomy may 
lead to ischemic necrosis of the entire  small  bowel. A sim-
ple 15-min endovascular procedure to revascularize the 
superior mesenteric artery with angioplasty and stenting 
may be all that is needed to make the difference between an 
optimal and a poor outcome. Intraoperative retrograde 
SMA angioplasty and stenting has also been reported and 
may represent a salvage strategy for those patients with 
severe disease [ 14 ].  

    Prevention of Venous Thromboembolism 

  Key Concept :  In any patient undergoing colectomy for can-
cer ,  strong consideration should be given for a full 30 days 
of postoperative VTE prophylaxis with low molecular weight 

  Fig. 35.3    SMV thrombosis ( arrow ) after elective laparoscopic 
colectomy       
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heparins ,  in particular patients on chemotherapy ,  with obe-
sity ,  or with residual cancer . 

 The overwhelming body of evidence from prospective, 
randomized clinical trials examining venous thromboembo-
lism (VTE) prophylaxis has involved a treatment phase of 
between 5 and 7 days. Many of these studies were conducted 
when the hospital lengths of stay were much longer for any 
given surgical procedure. Current lengths of stay are much 
shorter, and this makes prophylaxis just as important and 
probably more diffi cult. Despite the current widespread use 
of laparoscopic surgical procedures, few data are available to 
provide specifi c recommendations for VTE prophylaxis in 
these patients. The more important indication for prophy-
laxis should depend on the underlying diagnosis. 
Approximately 20 % of fi rst time VTE events are associated 
with malignancy [ 15 ]. Cancer patients have a fourfold 
increased risk for VTE compared to patients without this 
diagnosis, and the risk is even higher if the patient is cur-
rently receiving chemotherapy [ 16 ]. Furthermore, mortality 
secondary to VTE is more frequent in cancer patients. 
Considering all-cause in-hospital mortality for cancer 
patients, one in seven will die of VTE [ 17 ]. 

 Regarding the duration of prophylaxis, a minimum of 7 
days is recommended. Extended prophylaxis for 4–5 weeks 
with low molecular weight heparins (LMWHs) should be 
considered after abdominal or pelvic cancer surgery, par-
ticularly in patients with residual cancer, obesity, and a his-
tory of VTE [ 18 ,  19 ]. Two large randomized trials in 
patients undergoing abdominal operations for cancer dem-
onstrated a signifi cantly reduced incidence of deep vein 
thrombosis (DVT) with 30 days of LMWH prophylaxis 
versus 7 days of prophylaxis [ 20 ,  21 ]. In general surgery 
patients receiving low- dose prophylaxis, the risk of postop-
erative bleeding complications is around 6 %. The recom-
mended doses of LMWHs for cancer patients are 40 mg of 
enoxaparin and 5,000 units of dalteparin. For other 
LMWHs, a general recommendation is to use doses higher 
than 3,400 units daily [ 18 ].  

    Intraoperative Iliac Vein Injuries 

  Key Concept :  Don ’ t panic !  Grab a couple of sponge sticks 
and apply manual compression to the injury .  Also remember 
the direction of blood fl ow .  Apply pressure proximally fi rst ! 

 Intraoperative iliac vein injuries are fortunately infrequent 
but, when they occur to even the most seasoned of surgeons, 
can be an unforgettable event. Venous injuries frighten vas-
cular surgeons more than arterial injuries. The reason for this 
is that the walls of veins are thin and can tear very easily, 
making them diffi cult to repair. The better course of valor in 
most circumstances is to ligate the injury, typically with 3-0 
or 4-0 Prolene. Frequent mistakes I have seen involve clamp-
ing of the inferior vena cava prematurely because it is easy to 

dissect out, and the surgeons feel as if they are making prog-
ress in getting control. This should be the  last  maneuver. If 
you think there has been a lot of bleeding up until this point, 
just wait until you clamp the outfl ow. Your blood loss will 
double in 1 min. Remember in venous injuries that the direc-
tion of blood fl ow is  toward  the heart so that the term “proxi-
mal” is toward the feet in an iliac venous injury. 

 Common and internal iliac venous injuries can be diffi cult 
to expose. Sometimes, clamping and division of the common 
iliac artery, particularly on the right side, can be done to better 
expose a venous injury. This obviously requires arterial repair 
at the end of the case but can be lifesaving. Remember that 
this is a low-pressure system. Adequate exposure allows for 
proximal and distal control and attempt at repair for those fac-
ile and experienced with this procedure (Fig.  35.4 ). However, 
for those experienced, as long as the outfl ow is not com-
pressed, simple packing and application of hemostatic agents 
is all that is needed until more experienced help arrives.

a

b

  Fig. 35.4    ( a ,  b ) Two intraoperative images demonstrating proximal 
and distal control of an iliac vein injury. (Head is to right, feet to left, 
bulldog clamp on common iliac arteries, and veins and hypogastric 
with vessel loops. In ( b ), ischemic appearing rectosigmoid to the left of 
the white glove)       
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        Summary Pearls 

 Vascular surgeons and colorectal surgeons mutually care for 
highly complex patients with a multitude of comorbidities. A 
general understanding of key concepts within each specialty 
may lead to better outcomes for patients either presenting 
with simultaneous colorectal pathology and vascular disease 
or colorectal or vascular complications resulting from 
respective surgical procedures. There are a myriad of mini-
mally invasive procedures today that can be used to treat 
most vascular pathologies.     
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          “Every surgeon carries about him a little cemetery, in which 
from time to time he goes to pray, a cemetery of bitterness 
and regret, of which he seeks the reason of his failures.”  [ 1 ] 

    Facing Our Failures 

  Key Concept: Many things you will encounter are not taught, 
but must be prepared for to help both you and your patient.  

 The unexpected ringing of the bedside phone jars you 
awake at 1:35 am. The tense voice of a nurse reports that 
your patient is not doing well and is being transferred to the 
intensive care unit. Never mind that when you last saw him 
8 h ago, he had seemed to be making an uneventful recovery 
4 days after a low anterior resection of a rectal cancer. Now, 
fully alert, you recognize this is a life-threatening complica-
tion. As you are driving the 15 min to the hospital, you speak 
to the ICU team and learn the patient’s status is deteriorating 
rapidly. Options are weighed, orders are given, and you push 
the accelerator pedal harder as you mentally review the 
patient’s other medical conditions, the operative details, the 
intraoperative decision-making, and the initial hospital 
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 Key Points 

•     Professionalism has evolved over the course of his-
tory, but only in the past century has the medical 
profession accepted the principles that a physician 
is accountable for patient outcomes, including fail-
ures, and that the public has the right to know those 
outcomes.  

•   More recently, it has been recognized that medical 
failures may also arise from system errors, inad-
equate communication, and poor organizational 
culture. Consequently, healthcare organizations 
are now also held accountable for their systems, 
processes, facilities, infrastructure, and teams of 
 providers and staff who must be properly trained 
and deployed.  

•   More accurate methods to assess and track quality 
and safety are available, but honest self-reporting 
by providers and healthcare organizations is essen-
tial to assure all failures and vulnerabilities are 
 evident. Only then can we optimally use lessons 
learned from our shortcomings to improve quality 
and safety outcomes.  

•   By following the principles of “Just Culture,” 
healthcare organizations can effectively and equita-
bly manage the many issues arising from medical 
failures, mitigate the emotional and physical toll on 
physicians and healthcare workers, and use their 
infl uence to modify the education and residency 
training programs to better prepare physicians to 
meet the public’s demands for safety, transparency, 
and accountability.  

•   Specifi c immediate measures for physicians to take 
following a signifi cant medical failure are outlined. 
Long- term recommendations to optimize full men-
tal and physical recovery of physicians and other 
caregivers are detailed.    
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course looking for a hint of what has happened…of what has 
gone wrong. At this point, fear and self-doubt creep into 
your consciousness…. 

 Change the details and virtually all physicians can relate 
to such a scenario. We are, after all, human. Perfection is not 
possible and failures will occur. It goes without saying that 
the patient who is harmed by our shortcomings is the pri-
mary victim of medical failures, but that is not our focus 
here. Instead, our purpose is to help physicians and medical 
organizations understand how to mitigate the emotional tur-
moil associated with medical errors and how to learn from 
our failures and improve our outcomes. Regrettably, these 
subjects are lacking or minimized during medical school and 
residency training, and practicing physicians rarely discuss 
them in a supportive and useful way. Our intent is to at least 
partially fi ll this void. While this chapter applies to all care 
providers, it is written from the perspective of the physician 
and specifi cally for the surgeon.  

    Historical Context: Professionalism 
and Accountability 

  Key Concept: A historical review provides the context to 
understand how most physicians of today have come to 
accept the belief that professionalism and accountability are 
inextricably linked.  

 Until recently, medical practitioners were the antithesis of 
what we now call professionals, and accountability for out-
comes was not a part of their ethos. More rigorous, scientifi c 
training and changing societal expectations compelled phy-
sicians to accept ever-increasing accountability for patient 
outcomes as part of their professional responsibility. As 
noted below, this fundamental change did not occur quickly 
or easily. In the early 1900s, a few visionary and tenacious 
physicians insisted that patient outcomes be reviewed openly 
and objectively so they could learn from each other’s mis-
takes in a nonpunitive and educational forum. These princi-
ples were embodied in what became known as Morbidity 
and Mortality (M&M) conferences. At the time, this was a 
radical idea viewed by many physicians as a direct threat to 
their autonomy. Nonetheless, the idea was gradually 
embraced and in 1983, the Accreditation Council for 
Graduate Medical Education (ACGME) made M&M confer-
ences a required component of all training programs. 

    Antiquity Through the Middle Ages 

 The notion that physicians are accountable for medical out-
comes may have originated from the Hammurabi Law Code 
of the Babylonians, circa 1780 BC. The Code included 17 
laws detailing a physician’s responsibilities and establish-
ing the concept of civil and criminal liability for improper 

and negligent medical care. It is the fi rst known written 
attempt to regulate medical practice and to call for account-
ability: “…if a physician performed a major operation on a 
lord…and has caused the lord’s death…they shall cut off his 
hand” [ 2 ]. 

 The ancient Babylonians’ effort to require accountability 
of medical practitioners was unique. Several millennia 
passed before subsequent societies and governments devel-
oped comparable codes. In medieval Europe, barber- 
surgeons, an illiterate group of men whose only training 
consisted of a short apprenticeship, provided bloodletting, 
crude wound care, teeth extraction, abscess drainage, and 
enema administration in addition to cutting hair and trim-
ming beards. They had little or no formal surgical training 
and performed their very limited procedures without special-
ized knowledge or formal oversight.  

    Middle Nineteenth Century 

 As late as the mid-nineteenth century, elective surgery was 
extremely rare. The germ theory was still unknown, and 
anesthesia to control the associated pain was in its infancy 
and generally not available. Half the patients who underwent 
“serious procedures” such as an amputation died, usually 
from surgical infections. Most Civil War military surgeons 
learned the essentials of trauma surgery in battlefi eld loca-
tions working in isolation without help or supervision. 
Conducting a speedy operation was critical to survival of the 
operation, but there was little to be done to prevent a subse-
quent lethal infection. The dismal outcomes improved as the 
military developed more effi cient evacuation and transporta-
tion of wounded soldiers to crude fi eld hospitals where help 
was available and where ether and chloroform or a mixture 
of the two was used for a drip anesthetic. Military surgeons 
formed societies to track outcomes and share information 
that improved survival over the course of the prolonged and 
brutal Civil War [ 3 ]. Unfortunately, this concept of assessing 
outcomes to make changes to improve care of patients did 
not transfer to most civilian practices.  

    Late Nineteenth Century 

 The beginnings of what we might now call “modern surgery” 
date to the latter quarter of the nineteenth century when anes-
thesia and antisepsis were accepted in major medical centers 
in Europe. The most famous master surgeon of the time was 
Theodor Billroth, an Austrian, who had adopted Lister’s 
antiseptic procedures and developed new operative tech-
niques for major abdominal surgery that he performed safely 
and with excellent outcomes. His apprentices underwent 
 several years of rigorous, scientifi c training. By contrast, for-
mal medical training simply did not exist in America, and 
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elective surgery was so rare that there were fewer than ten 
physicians in the entire country whose practice was restricted 
to surgery in 1889 ([ 4 ], p. 98). The future of surgery in 
America seemed bleak, and it is understandable that account-
ability for outcomes of elective surgery was a moot point in 
the chaotic, unregulated, low-volume surgical “system” of 
the late 1800s. 

 William Osler and William Stewart Halsted were charged 
to open the new Johns Hopkins Hospital in 1889 and its asso-
ciated medical school in 1893 in Baltimore, Maryland. They 
insisted upon radical changes to bring “modern medical and 
surgical training” to the United States. Admission to medical 
school required that the student had fi rst excelled while earn-
ing an undergraduate degree, and the medical school curricu-
lum included laboratory experiments, anatomic dissections, 
reading original medical journal articles, and discussing the 
issues raised by the articles with the faculty. Osler and 
Halsted instituted the graduated responsibility residency sys-
tem to train young physicians and surgeons at the newly 
opened hospital. The “pyramid system” used in surgery 
assured intense competition among trainees, as only a select 
few were allowed to complete the entire program ([ 4 ], p. 
107). Their model was soon followed by a few other institu-
tions, but most medical schools were still proprietary and of 
poor quality. Accountability for outcomes was not a concern 
for most.  

    Early Twentieth Century 

 Abraham Flexner, a research staff member of the Carnegie 
Foundation for the Advancement of Teaching, was directed 
to assess medical education in North America. To do so, he 
visited all 155 medical schools in the United States and 
Canada, most of which were proprietary, “for-profi t” organi-
zations. His comprehensive, scientifi c review, delivered in 
1910, was highly critical of the nonscientifi c approach used 
in the American system of medical education. Flexner advo-
cated formal analytic reasoning coupled with a strong clini-
cal phase of training in academically oriented hospitals as 
the two essential elements needed to train physicians. He 
considered research an important but subsidiary element that 
could lead to improved patient outcomes. The changes he 
recommended to improve the standards, organization, and 
curriculum of North American medical schools had a pro-
found impact causing many medical schools to close down 
and most of those remaining to enact fundamental reforms 
[ 5 ]. As a result, quality improved and medicine was, for the 
fi rst time, growing into a respected profession in the United 
States. Accountability for outcomes was still a vague con-
cept, but the future of surgery was no longer in doubt. 

 By the time of the Flexner Report, major hospitals were 
performing increasing numbers of complex operations. For 
example, at the Massachusetts General Hospital (MGH) in 

Boston, annual surgical volumes averaged 39 procedures 
between 1836 and 1846, but in 1914 more than 4,000 surgi-
cal procedures were done at MGH [ 3 ]. The strict require-
ments for a university undergraduate degree followed by 
rigorous medical school education and prolonged, focused 
residency training established surgeons as medical profes-
sionals who were dedicated to their patient’s well-being and 
deserving of the patient’s absolute trust. The public generally 
agreed that physician autonomy was an undisputed right and 
physicians defended such authority as essential to do their 
jobs including overseeing outcomes. 

 Accountability was generally left to autocratic chairs of 
departments and strong-willed hospital administrators who 
made unilateral decisions behind closed doors to both assign 
blame for events that went wrong and determine the conse-
quences to the trainee or surgeon including dismissal. The 
patient, their family, or other representatives of the public 
rarely asked questions and were rarely, if ever, made aware 
of failures or allowed to be part of deliberations where poor 
results were discussed. This approach to accountability was 
not only arbitrary and inequitable but also convinced sur-
geons to remain silent and hide errors both from their superi-
ors and from their patients rather than risk punishment or 
loss of authority. 

 In the early 1900s, Dr. Ernest Codman at Boston’s MGH 
developed a case report system to track outcomes. He pro-
posed a simple but profound idea, “The common sense notion 
that  every  hospital should follow  every  patient it treats, long 
enough to determine whether or not the treatment has been 
successful, and then to inquire, ‘If not, why not?’ with a 
view to preventing similar failures in the future” (italics from 
Codman) [ 6 ]. He was convinced that reviewing details of 
bad outcomes would improve patient care, prevent repetition 
of errors that lead to complications, and modify physician 
behavior and judgment. This approach required a fundamen-
tal shift in thinking about medical error and failures, a chal-
lenging adjustment for the autocratic medical establishment 
to accept. In fact, Codman resigned his position at MGH in 
1914 because they refused to accept the “End Result” system 
or his suggestion that the system be used to evaluate sur-
geon competence and determine promotions. Nonetheless, 
Codman’s ideas contributed to the increased standardiza-
tion of hospital practices, and by 1917, at least some hospi-
tals and physicians were willing to review autopsy fi ndings 
together and to discuss their errors at so- called “morbidity 
and mortality” (M&M) conferences ([ 7 ], p. 269).  

    Middle Twentieth Century 

 The time from the 1920s to the 1980s is considered the 
golden age of surgery by some. There seemed to be no limit 
to what scientifi cally based and technically adept surgeons 
working with biomedical engineers could do to improve the 

36 Facing Our Failures



556

lives of every person. No human condition seemed too 
daunting for innovative, surgical teams to tackle. Cancers 
could be cured, open-heart surgery evolved from rare and 
high risk to routine and relatively safe procedures, complex 
neurosurgery was done with low morbidity, joint replace-
ments became commonplace, and organ transplantation was 
highly successful. Military surgeons and other investigators 
found ways to successfully manage major trauma, massive 
blood loss, shock, malnutrition, and infection. 

 As these new developments revolutionized patient care, 
they also increased the complexity and dangers of delivering 
that care. Physicians, prompted in part by their own recogni-
tion of the increased potential for error, by patient advocates, 
and by increasingly common and expensive malpractice 
lawsuits, slowly accepted more accountability for poor 
patient outcomes. M&M conferences, begun in 1917, 
evolved to become an accepted method for hospitals and 
training programs to meet their responsibility to be account-
able for adverse outcomes. As a result, the ACGME made 
M&M conferences a required component of all training pro-
grams by 1983. The underlying objective was the same as 
that recommended by Codman, i.e., to enable confi dential, 
peer review of adverse outcomes in an open, objective, non-
punitive, and educational forum with the goal of improving 
patient outcomes [ 8 ,  9 ].   

    Assessing Safety and Quality: Highlights 

  Key Concept: In the past three decades, patient advocates 
increasingly raised concerns that our profession was failing 
to consistently provide high-quality, safe outcomes.  

 Critical analysis of national data confi rmed their concerns 
and put pressure on physicians and researchers to fi nd more 
reliable methods to meet the public’s expectations of error- 
free care. Soon, new methods were developed to more accu-
rately track outcomes in a risk-adjusted manner and compare 
one organization’s results to others across the country. This 
effort led to countless new organizations devoted to improv-
ing safety and quality of medical care. Inevitably, new rules 
and regulations were written and new terminology emerged. 

    Public Perception and Infl uence 

 Until recently, Americans rarely questioned the authority, 
treatment decisions, or outcomes achieved by their physi-
cians. They trusted their doctors and believed no other coun-
try could match the capabilities of the American healthcare 
system. While people generally understood that the practice 
of medicine is imperfect and that failures and complications 
are inevitable consequences of caring for sick patients, they 

also assumed that the medical world supervised a standard-
ized, highly effective system to monitor results and prevent 
errors. The medical profession generally reinforced these 
societal assumptions, proudly pointing to M&M conferences, 
certifying examinations by various specialty boards, and 
numerous hospital rules and processes as examples of how 
the profession monitors its members to assure the public of 
safe, high-quality outcomes. Unfortunately, the safety net we 
had traditionally relied upon did not always keep pace with 
the evolution of modern medicine and its increased complex-
ity and risk. Sporadic reports of tragic cases of errors result-
ing in major harm or death prompted some to question how 
this could occur in the American health system. For example, 
after the in-hospital death of an 18 year old in 1984, a lawsuit 
now referred to as the “Libby Zion case” was directed against 
a teaching hospital in New York. Contentious issues arising 
from the case included alleged lack of appropriate supervi-
sion of trainees and excessively long resident work hours 
resulting in poor decision-making because of fatigue [ 10 ]. 
Ultimately, a New York state regulation was passed to limit 
resident physicians’ work to 80 h per week. In July 2003, the 
ACGME adopted similar regulations for all accredited medi-
cal training institutions in the United States [ 11 ].  

    VA-NSQIP 

 A major public challenge to the optimistic belief that 
American medicine was “best in the world” attracted the 
attention of Congress in the mid to late 1980s. There was a 
growing public perception that the surgical care provided in 
the 133 hospitals overseen by the Department of Veterans 
Affairs (VA) was characterized by excessive surgical mortal-
ity and morbidity. Public pressure forced Congress to review 
the matter. After confi rming the safety concerns were 
 legitimate, Congress passed Public Law 99–166 mandating 
the VA annually report its surgical outcomes on a risk-
adjusted basis to account for patient comorbidities and com-
pare them to national averages [ 12 ]. This was no small task 
since there was no risk adjustment model for surgical spe-
cialties nor were there national averages to use for compari-
son! To the great credit of the surgeons, statisticians, and 
other researchers at the VA, the National VA Surgical Risk 
Study (NVASRS) was launched in 44 VA medical centers to 
correct these two defi cits and simultaneously improve surgi-
cal quality across their system. The success of their efforts 
led to establishment of an ongoing program, the National 
Surgical Quality Improvement Program (NSQIP) in 1994 
[ 13 ]. The VA centers reported a 27 % decrease in operative 
mortality and a 45 % drop in morbidity rates from 1991 to 
2000 as a result of their efforts, a resounding success by any 
standard [ 14 ].  
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    Institute of Medicine Report 

 Somewhat surprisingly, the concerns about surgical quality in 
the VA had little impact on the private sector. Both the medi-
cal profession and the public apparently assumed the poor 
quality was confi ned to the VA system. Thus it is understand-
able that the 2000 Institute of Medicine (IOM) report,  To Err 
is Human  ([ 7 ], p. 31), shocked the lay public when it bluntly 
concluded that health care in the United States is not as safe 
as it should be – and can be. Using estimates from two major 
studies, they concluded that at least 44,000 people, and per-
haps as many as 98,000 people, died in United States’ hos-
pitals each year as a result of medical errors that could have 
been prevented ([ 7 ], p. 31). Many failures were noted to be 
system errors and not the fault of a single healthcare worker 
or physician. Intensive care units, operating rooms, and emer-
gency departments were the sites with the highest rates of 
preventable errors associated with major consequences. The 
2000 IOM report drew attention not only to the loss of lives 
but also to the many other burdens incurred because of these 
preventable errors. This included tangible costs estimated at 
$17 billion to $37.6 billion per year and intangible items like 
the loss of trust and disability incurred by patients as well as 
the guilt, frustration, and loss of morale among well-inten-
tioned physicians and other health professionals ([ 7 ], p. 41). 

 While many doctors and medical organizations initially 
responded to the 2000 IOM report with disbelief, our increas-
ingly educated and technology-savvy citizenry trusted the 
IOM as a highly credible source. It is an independent, non-
profi t, nongovernmental organization that uses unbiased, 
evidence-based, authoritative information to advise health 
and science professionals, policy-makers, leaders in society, 
and the public at large. Citizen and patient advocates 
endorsed the IOM report and demanded changes from the 
healthcare industry. Their advocacy coupled with additional 
studies confi rming the conclusions of the 2000 IOM report 
forced our profession to acknowledge the fact that our 
healthcare system and our individual practices are not as 
error-free as we believed or as safe as our patients assumed. 
The safeguards, policies, and approaches we had relied on to 
provide our patients with optimal outcomes are insuffi cient. 
Simply put, we fail too often. It was clear that societal norms 
were changing and our profession and medical industry 
would be held fully accountable for our outcomes including 
failures. An increasingly skeptical public no longer trusted 
our profession to monitor itself in relative isolation behind 
closed doors. They expected individual physicians and 
healthcare organizations to fi nd more reliable ways to 
achieve error-free care, to know their own outcomes, and to 
be transparent about their outcomes, both good and bad. This 
reality galvanized more researchers and clinicians to work 
together to achieve these goals.  

    ACS-NSQIP 

 Health services researchers recognized the need for hospitals 
and surgeons to have a reliable method to track surgical out-
comes on a risk-adjusted basis to account for patient comor-
bidities and compare them to national averages. This 
information is essential if we are to assume responsibility to 
be accountable for both good and bad outcomes. Given the 
success of the VA-NSQIP experience, a pilot study was initi-
ated at Emory University, the University of Michigan and the 
University of Kentucky [ 12 ]. It confi rmed the methodology 
used by the VA for NSQIP was applicable to non-VA hospi-
tals. As a result, the American College of Surgeons (ACS) 
with funding from the Agency for Healthcare Research and 
Quality began a pilot program in 2001 in 18 private and uni-
versity hospitals to determine if morbidity and mortality 
would be decreased. The favorable outcomes led the ACS to 
enroll more academic medical centers and private hospitals 
into the program and to work with the Centers for Medicare 
and Medicaid Services (CMS) to improve surgical quality. 
Newer versions tailored to more surgical specialties are now 
available through ACS-NSQIP [ 15 ].  

    Role of M&M Conferences 

 Some hospital administrators and physicians suggest the 
costs of participating in NSQIP cannot be justifi ed, espe-
cially since the time-honored, less expensive M&M confer-
ences are already used to track outcomes. Orlander et al. [ 16 ] 
warned there is surprisingly little objective evidence that the 
M&M conferences are a reliable way to monitor outcomes 
and that too often, they evolve into a blame-seeking, puni-
tive, and humiliating session. “Learning from one's errors is 
important, but confronting them is diffi cult and is particu-
larly delicate when done in conference. If the effort is suc-
cessful, it can serve as a model. If unsuccessful, it can instead 
convey the lesson that attempting to learn from error is at 
best unproductive and at worst unpleasant. Thus, the M&M 
conference is a double-edged sword, and particular attention 
should be given to the way that it is conducted.” 

 Another potential problem with the M&M conference is 
underreporting of in-hospital and post-discharge complica-
tions and mortality. A retrospective comparison of these 
events as reported in M&M conferences for a general sur-
gery division versus the rate determined by a Web-based 
reporting system used by a nurse reviewer based on the ACS-
NSQIP platform showed that one of two deaths and three of 
four complications were not reported in the traditional surgi-
cal M&M. If accurate, this suggests other methods than 
M&M should be used to identify potential surgical morbidity 
and mortality [ 17 ].  
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    Terminology 

  Key Concept: The increased focus on outcomes spawned the 
growth of innumerable organizations devoted to safety and 
quality.  

 Not surprisingly, the terminology related to safety, qual-
ity, and medical failures evolved and expanded as research-
ers and regulators from different organizations sought 
better ways to classify, analyze, report, and ultimately 
improve outcomes. Hospital administrators and clinical 
leaders now must deal with a plethora of quality organiza-
tions and regulatory agencies, each with their own pro-
cesses and terminology, to maintain certifi cation and meet 
various standards of safety and quality now open to public 
scrutiny. A comprehensive listing of such organizations and 
the terms and defi nitions each uses are beyond the scope of 
this chapter. The following are some of the more commonly 
used terms. 

 “Failure” is a general term defi ned as a lack of success 
or a falling short, while “complication” is more specifi c and 
refers to an undesired, unplanned secondary disease or con-
dition that arises in the course of a primary disease or as 
a consequence of its treatment including a surgical opera-
tion. In 1993, Leape et al. [ 18 ] classifi ed “medical errors” 
as being related to diagnostics, treatments, preventive ser-
vices, or “other” issues. In 2000, the IOM defi ned “medical 
error” as the “failure of a planned action to be completed 
as intended (i.e., error of execution) or the use of a wrong 
plan to achieve an aim (i.e., error of planning)”    ([ 7 ], p. 28). 
Today, the lexicon has expanded considerably to include 
“near misses,” defi ned as an unplanned event that did not 
result in injury, illness, or damage – but had the poten-
tial to do so – and “events,” some of which are labeled as 
“reportable,” “serious reportable,” “preventable,” “never,” 
and “sentinel.” The Joint Commission in its Comprehensive 
Accreditation Manual for Hospitals (CAMH) [ 19 ], avail-
able for purchase online, defi nes a “sentinel event” as an 
“unexpected occurrence involving death or serious physical 
or psychological injury, or the risk thereof.” Such an event 
requires immediate investigation and response including 
an action plan. Importantly, the CAMH makes it clear that 
the “terms ‘sentinel event’ and ‘error’ are not synonymous; 
not all sentinel events occur because of an error, and not 
all errors result in sentinel events.” The CAMH outlines 
specifi c policies and standards related to sentinel events 
including the minimum scope of root cause analysis, and 
it defi nes which sentinel events are reviewable by the Joint 
Commission and which are not. None of these terms assigns 
accountability to a specifi c individual or a system failure. 
To do so requires an additional process such as a root cause 
analysis or peer review.   

    Understanding the Impact of Failure 

  Key Concept: None of the terms used to categorize failures 
captures the emotional or physical toll infl icted on the patient 
and their loved ones or the impact and remorse endured, 
usually silently, by the involved doctors, nurses, and other 
healthcare personnel.  

 The 2000 IOM report drew attention to such intangible 
costs often borne by all members of the healthcare team ([ 7 ], 
p. 41). Unfortunately, research to quantitate these costs and 
to learn how to mitigate the healthcare team’s negative emo-
tional response to error is limited. 

    Psychological Impact 

 Although it is diffi cult or impossible to quantitate the psy-
chological toll of medical errors in dollars, no one doubts it 
is a very real burden that can be prolonged and overwhelm-
ing. There is nothing more psychologically painful, draining, 
and exasperating to the physician than a complication that 
has caused harm to a patient. When asked, senior surgeons 
often recall the hardest part and most painful memories of 
the fi rst years in practice resulted from dealing with their 
personal reaction to a medical error. All surgeons know too 
well the dark thoughts and feelings of isolation and inade-
quacy that haunt the quiet of the wee hours after a serious 
complication. Recurring thoughts of what caused the prob-
lem and what could or should have been done differently are 
common. Often, there is no apparent cause for the event, but 
guilt and self-doubt may develop nonetheless. In cases where 
a preventable error occurred, shame, anger, and depression 
can result. Each of us faces these issues differently. The 
 resilience needed for a physician to persevere and rebound 
after a medical failure that causes death or serious harm to a 
patient is poorly understood. Baseline mental and physical 
health and ability to access appropriate personal support are 
important predictors of full recovery. 

 Shanafelt et al. [ 20 ] queried members of the American 
College of Surgeons via an anonymous, cross-sectional sur-
vey in October, 2010. The survey included self-assessment 
of health habits, routine medical care practices, and personal 
wellness strategies as well as standardized assessments of 
burnout and quality of life. Their analysis of 7,197 respon-
dents showed high overall and physical quality of life scores 
correlated with compliance to the Center for Disease Control 
aerobic exercise guidelines and with several personal well-
ness promotion strategies including talking with family, a 
signifi cant other, or friends about feelings; protecting time 
away from work to spend with spouse, family, or friends; and 
participating in recreation/hobbies/exercise. Surgeons who 

D.A. Rothenberger and H.M. Ross



559

had seen their primary care provider in the last 12 months 
( n  = 3,311, 46.2 %) were more likely to be up to date with 
all age-appropriate healthcare screening and had superior 
overall and physical quality of life scores. On multivari-
ate analysis, surgeons placing greater emphasis on fi nding 
meaning in work, focusing on what is important in life, 
maintaining a positive outlook, and embracing a philosophy 
that emphasizes work/life balance were less likely to experi-
ence burnout.  

    Stress and Health 

 Physicians are often oblivious to the baseline stresses in our 
lives that make it diffi cult to maintain a healthy, balanced 
life. Driven and perfectionistic, we often act as though we 
are superhumans by taking on busier schedules than we can 
manage effectively while simultaneously expecting to 
achieve near perfection in everything we do – both profes-
sionally and personally. We ignore the literature document-
ing alcohol and substance abuse, depression, loss of job 
satisfaction, and suicide in our profession and assume these 
problems will not affect us. 

 Harms et al. [ 21 ] obtained useful baseline data from their 
analysis of nearly three decades of surgical residents from a 
single established general surgery training program to care-
fully defi ne individual outcomes on personal and profes-
sional health and practice satisfaction. One hundred ten of 
114 (97 %) former residents were contacted. Despite a high 
job satisfaction rate, surgeon health was compromised in up 
to 50 % by age 50, with a 20 % voluntary or involuntary 
retirement rate. Alcohol dependency occurred in 7.3 % of 
surgeons, which also contributed to the practice attrition rate. 
The success and length of a career in surgery were defi ned by 
postresidency factors rarely examined during training and 
included major and minor health issues, preventive health 
patterns/exercise, alcohol use dependency, and divorce. The 
authors did not specifi cally address the impact of surgical 
failures on these statistics, but Shanafelt et al. [ 22 ] found that 
for surgeons who reported an error during the preceding 
3 months, there was a statistically signifi cant adverse effect 
on mental quality of life, all three domains of burnout (emo-
tional exhaustion, depersonalization, and personal accom-
plishment), and symptoms of depression. 

 Waterman et al. [ 23 ] reported a survey completed by 
3,171 of 4,990 physicians in internal medicine, pediatrics, 
family medicine, and surgery and examined how errors 
affected fi ve work and life domains. Physicians reported 
increased anxiety about future errors (61 %), loss of confi -
dence (44 %), sleeping diffi culties (42 %), reduced job satis-
faction (42 %), and harm to their reputation (13 %) following 

errors. Physicians’ job-related stress increased when they 
had been involved with a serious error. However, one-third 
of physicians involved only with near misses also reported 
increased stress. Physicians were more likely to be distressed 
after serious errors when they were dissatisfi ed with error 
disclosure to patients, perceived a greater risk of being sued, 
spent greater than 75 % time in clinical practice, or were 
female. Only 10 % agreed that healthcare organizations ade-
quately supported them in coping with error-related stress. 
Despite such data, our profession and our healthcare organi-
zations still do very little to accommodate schedules and 
encourage our trainees and colleagues to develop and main-
tain sound physical and mental health. Even more disturbing 
is that we do not have good mechanisms or training to iden-
tify when a colleague needs emotional support. Often there 
is little willingness to discuss one’s feelings or to help 
develop coping strategies following a medical error. Those 
with responsibilities to trainees should be comfortable talk-
ing about the diffi cult aspects and stresses inherent in differ-
ent medical specialties. For some trainees, high levels of life 
and death stress may not be tolerable even if given support 
and opportunity to develop coping skills. Such individuals 
may be best served if a faculty mentor advises them in a sup-
portive way to choose less stressful ways to have a medical 
career or even to switch to a nonmedical fi eld. This will help 
some make more appropriate career choices.  

    Fallibility, Vulnerability, and Transparency 

 We each know that today’s medical world is complex, dan-
gerous, and associated with risk. Notwithstanding our best 
intentions and the years of intensive training and expertise as 
well as the safeguards embedded in our systems, we or mem-
bers of our team will make mistakes, some of which are pre-
ventable and some of which will harm or even kill the patient 
entrusted to our care. Although we can intellectually accept 
our fallibility, it does make us feel somewhat vulnerable, 
especially since we understand we will be held accountable 
for bad outcomes. The very words “failure,” “complica-
tions,” “errors,” and “events” carry a highly negative con-
notation and elicit an emotional reaction in physicians that 
they are admitting error and negligence. These terms often 
evoke the specter that a regulatory body, the public, or even 
our own healthcare organization will use “accountability” as 
a pretext to fi nd “someone to blame” when things “do not go 
perfectly.” This makes it diffi cult both for an individual phy-
sician and for our profession collectively to objectively con-
front and process the issues associated with our failures. 
How can we realistically expect anyone in health care to be 
fully transparent in reporting mistakes and near misses to our 
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patients and organizational representatives while under-
standing they both will hold us accountable and may disci-
pline or prosecute us for a bad outcome? It is especially 
upsetting to physicians to be held accountable when systems 
issues and organizational culture not in our direct control are 
the root causes of a harm-producing error.   

    Failures, Organizational Culture, 
and Accountability 

  Key Concept: To prevent errors we must look beyond the 
individual provider to include the healthcare organization 
itself as the primary source of medical failures.  

 The organized study of medical failures in the past was 
typically confi ned to mortality and morbidity. Complications 
were usually attributed to an individual physician’s error in 
judgment or technique. Our profession gradually accepted 
that we could learn from such mistakes by discussing them at 
a formal conference. As a result, the M&M conferences 
became a required component of all training programs by 
1983. As outcomes researchers soon showed, medical fail-
ures were more common than previously acknowledged and 
most are preventable. 

 This harsh reality forced healthcare organizations to 
accept accountability for poor outcomes. They responded 
with a variety of technical solutions to “fi x” the problems, 
but most learned it was necessary to make fundamental 
changes in their organizational culture to achieve their safety 
and quality goals. 

    Response to Systems Errors 

 The IOM report of 2000 [ 7 ] showed that poor outcomes are 
more often related to healthcare system and organizational 
shortcomings than to individual provider mistakes. These 
facts forced healthcare organizations to accept accountabil-
ity for a majority of medical failures. In response to this new 
mandate, healthcare organizations began to emulate 
approaches that had worked in other high-risk, complex, 
high-performance industries. Technology had helped other 
industries achieve enviable reliability and safety records by 
minimizing human error. Hospitals and clinics invested 
heavily to deploy new technologies adapted to their environ-
ment. Examples include the electronic medical record, com-
puterized order entry, smart infusion pumps, bar code and 
radiofrequency identifi cation of instruments and sponges, 
verifying and reverifying patient identity, and innumerable 
checklists. They worked to correct or replace faulty systems, 
improve processes, and upgrade their facilities and equip-
ment defi ciencies. Additionally, hospitals and clinics invested 
major resources to develop and deploy robust informatics 

systems linked to their electronic medical records. Institutions 
employed a cadre of highly skilled data analysts and process 
improvement experts to assess their own outcomes. 

 Despite resource constraints, many healthcare organiza-
tions prioritized safety and quality as part of their responsi-
bility to the public and the professionals who work in their 
environment. Simulation labs were built, but their use was 
more often limited to student and resident skill acquisition 
training than to training healthcare workers including physi-
cians to function as a team. Teaching institutions recognized 
a special obligation to train the next generation of healthcare 
professionals to appropriately use data to drive quality. Many 
hired faculty with outcomes expertise and they joined ACS- 
NSQIP or other quality consortiums. To reap the full benefi t 
of such programs, they invested in training and deploying 
nurse data abstractors as well as appropriate staff to help 
physicians interpret the data and intervene when defi ciencies 
are identifi ed. 

 While all these measures helped, they were not the pana-
cea many had predicted. Failures continued to occur. The 
healthcare world had for the most part failed to take into 
account the impact of failure on physicians and others, and 
we failed to provide a safe environment in which to discuss 
and learn from our mistakes. It follows that when it is unac-
ceptable or very diffi cult to honestly discuss errors amongst 
peers, physicians are likely to fi nd it diffi cult or impossible to 
honestly discuss an error with a patient or their family. New 
approaches were needed to make real progress to assure the 
public we deserve their trust. 

 Medicine is not the fi rst high-risk industry to face the par-
adox of balancing our human fallibility with the expectations 
of personal accountability and self-reporting, even though 
doing so makes us vulnerable to discipline. We know this 
is essential to improve outcomes by learning from our mis-
takes. Others including the airline industry and nuclear power 
industry have confronted the same issues. They found that 
shaming and punishing or even terminating people without 
changing the system does not solve the underlying problem. 
Instead, they learned to incorporate both system and human 
reliability into the design of their work knowing that neither 
can be perfect, but that together, the risk of error is decreased.  

    Just Culture 

 A consistent lesson learned from successful medical cen-
ters as well as other high-risk, high reliability industries is 
that developing the “right” organizational culture is essen-
tial to effect the changes needed to decrease the risk of fail-
ures. The “right” culture meets the expectation of full and 
transparent accountability for its outcomes and establishes 
norms of professional behavior, honest communication, and 
interdisciplinary teamwork. Doing this requires adopting 
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principles and infrastructure to deal equitably and effectively 
with issues arising from both organizational and individual 
failure. Leaders must understand the potential devastat-
ing impact of medical failure on physicians and the entire 
provider team. Engagement of physicians, nurses, and staff 
is critical to drive these desired changes in culture, and it 
behooves the institution to identify, train, empower, and sup-
port physician champions. While external consultants may 
be helpful, they are unlikely to have the lasting impact that 
comes with using internal, trained and engaged physicians, 
nurses, and staff. 

 The needs of most healthcare organizations today can be 
met by adopting the framework of a “Just Culture” organiza-
tion used by many other industries [ 24 ]. This term has 
evolved to mean a culture that holds the organization 
accountable for the systems and processes they design and/
or use and for responding to inappropriate staff behaviors 
promptly and equitably. Human behaviors that can lead to 
poor outcomes are characterized in one of three categories: 
(1) human error, a mistake; (2) at-risk behavior, a choice 
where risk was not recognized or thought to be justifi ed; and 
(3) reckless behavior, conscious disregard of unreasonable 
risk. Just Culture healthcare organizations hold their staff, 
including physicians, accountable for the quality of their 
behavior choices and for reporting both errors and system 
vulnerabilities. In the rare cases of possible reckless behav-
ior, physicians may be subject to peer review or disciplinary 
procedures. Our profession’s heritage of autonomy may 
partly explain why we too often continue to tolerate inap-
propriate, autocratic behavior that we know puts patients at 
risk. Abusive and domineering physicians undermine team-
work, inhibit a culture of safety, blame others for mistakes, 
and model behavior that trainees too often mimic since it 
falsely conveys power and confi dence. A Just Culture orga-
nization puts an end to this tolerance [ 24 ].  

    Core Competencies 

 The ACGME recognized that training of young physicians 
had not kept pace with the complexity of modern medicine 
and surgery. As a result, in 1999, they approved six general 
competency domains, i.e., patient care, medical knowledge, 
practice-based learning and improvement, interpersonal and 
communication skills, professionalism, and systems-based 
practice. Each represents an area of skill and knowledge that 
must be mastered during training. Teamwork, quality, and 
accountability are integral features of these competencies, and 
each has the potential to improve patient outcomes and safety. 

 Kravet et al. [ 25 ] combined two ACGME mandates of the 
M&M conference and teaching the core competencies to 
address a major defi ciency of the traditional M&M confer-
ence, i.e., its focus on identifying individual mistakes despite 

the recent clarity that most errors arise from system issues. 
They purposefully mixed traditional case-based M&M con-
ferences with rounds focused on cases where root cause 
analysis identifi ed specifi c system issues that caused a fail-
ure. They concluded, “The faculty members participating in 
our M&M grand rounds have truly been exemplary role 
models of humility, empathy, humanism, and professional-
ism. Their public sharing of medical errors, mishaps, and 
unexpected outcomes along with their commentaries of how 
the cases have affected them professionally and personally 
serve as wonderful opportunities for learning and refl ection. 
Further, welcoming all clinicians and health team members 
has generated broad attendance and helped to foster a culture 
of teamwork, collaboration, and safety.” They noted the need 
to have processes in place to follow up on issues and defi -
ciencies identifi ed during the conference. Without such fol-
low- up, to correct defi ciencies and improve patient outcomes, 
the organization risks losing credibility.  

    Safety and Teamwork 

 In health care, the “right” culture generally requires that the 
institution’s top leaders devote time and resources to create a 
culture of safety and teamwork. Leape [ 26 ] identifi ed six 
major changes needed in most hospitals to achieve that goal. 
These are the following: (1) move from looking at errors as 
individual failures to realizing they are caused by system 
failures; (2) move from a punitive environment to a Just 
Culture; (3) move from secrecy to transparency; (4) change 
from being doctor centered to being patient centered; (5) 
move our models of care from reliance on independent, indi-
vidual performance excellence to interdependent, collabora-
tive, interprofessional teamwork; and (6) make accountability 
universal and reciprocal, not top-down.” Experts in human 
factors research, team building, and effective  communication 
are in demand as consultants to help healthcare organizations 
develop both a culture of safety and systems of care delivery 
that support teamwork. 

 Cima and Deschamps [ 27 ] note that the majority of medi-
cal errors are the result of multiple linked but inadequate 
processes including “poorly designed systems of care deliv-
ery, poor information and knowledge transfer, ambiguous 
communication between providers and poor coordination of 
care.” To overcome these defi ciencies, they emphasize the 
need for surgeons to be specifi cally trained to be effective 
leaders in the operating room environment. They further 
advocate for surgical training to achieve competency in the 
four domains of behaviors found by Catchpole et al. [ 28 ] in 
order to contribute to high-performance operating teams and 
fewer surgical errors: leadership and management, team-
work and cooperation, problem solving and decision- 
making, and situational awareness.  
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    Individual Accountability 

 All the emphasis on teamwork, communication, human fac-
tors, and system errors has led some to express concern that 
individual accountability is being lost. Whittemore [ 29 ], in 
his 2009 presidential address to the American Surgical 
Association, provided multiple examples of individual fail-
ure with catastrophic results both in medical and nonmedical 
industries. He then focused on the negative impact on safety 
and culture caused by our profession’s failure to recognize 
and remediate nonprofessional, disruptive behaviors, and 
physical or psychiatric impairment in our colleagues. 

 The Joint Commission endorsed professionalism as one 
of the six ACGME core competencies and also introduced 
a new “Leadership Standard” effective January 1, 2009, that 
has two elements dealing with disruptive behavior [ 30 ]. One 
requires hospitals to have a code of conduct that defi nes 
acceptable and disruptive and inappropriate behaviors. 
The other requires leaders to create and implement a pro-
cess for managing disruptive and inappropriate behaviors. 
Whittemore’s lecture concluded by urging our profession 
to “go further by developing a more comprehensive process 
that should probably include some form of a 360° evalua-
tion, both cognitive and functional performance testing and 
some form of real time observation, as is the case in virtually 
every other industry in which lives are potentially placed in 
harm’s way” ([ 29 ], p. 361). Accepting this sort of oversight 
is our profession’s next challenge, but the need to do so is 
inevitable given the increased complexity and risk inherent 
in delivery of modern medical care.   

    Recommendations When Failure Occurs 

  Key Concept: To successfully face your failures, look to 
actions in both the short term and long term.  

 As noted, medical failures vary widely and each is unique 
in terms of its root cause, its impact on the patient and fam-
ily, and its effect on the physician(s), other healthcare team 
members and organizations involved. Preoperative informed 
consent including a discussion of what might go wrong and 
specifi c risks and complications has become more robust in 
recent years and can minimize surprise for the patient or 
family. Establishing a trusting relationship and open com-
munication with the patient and family prior to surgery may 
limit involvement of the legal system if an event occurs. 
Today, it behooves any physician to confi rm that the 
hospital(s) or medical center(s) in which they work has 
appropriate patient safety and quality mechanisms in place 
and a commitment to transparency and a Just Culture. Should 
an event occur, prepared organizations will have an orga-
nized team of clinical and administrative leaders, quality and 
risk management professionals, and other support personnel 
available to assist the physician better care for the involved 
patient, their family, and the team of caregivers. Parallel 

 processes are implemented in a confi dential manner that 
respects peer review protection. While clinical care is para-
mount, the emotional needs of all involved must be met as 
well. Physicians involved in training students, residents, and 
fellows have a special obligation and opportunity to demon-
strate how to professionally manage the multiple issues 
arising from an unexpected, bad outcome. Trainees involved 
in such an event will observe your approach to the patient 
and family, the other healthcare team members, and your 
own personal response. If done correctly, you can provide an 
invaluable demonstration of the best our profession has to 
offer. Conversely, if a faculty member ducks the responsibil-
ity, cowers in self-pity and fear, or blames others, the trainee 
will be left with an indelible negative image of the profes-
sion he is hoping to join. 

    Immediate Steps 

 The following initial steps are suggested to guide the surgeon 
or other medical provider “facing a failure”:
    1.    Optimize the medical and surgical care of the patient, and 

manage the event by ensuring the best resources and best 
know-how are made available to the patient. Though sur-
geons can manage most of their own complications, there 
are situations where you should seek consultations from 
local colleagues and/or transfer to a medical center of 
excellence and a physician whose unique expertise may 
mitigate the consequences of the event and improve the 
chance for full recovery for the patient. Three scenarios 
come to mind. One is an intraoperative complication out-
side your operative “comfort zone.” For instance, repair-
ing a bile duct injury, major vascular injury, ureteral 
transection, or distal rectal tear may not be part of your 
expertise. In such cases, the best response is to call for 
intraoperative emergency consultation from an experi-
enced and skilled hepatobiliary surgeon, vascular sur-
geon, urologist, or colorectal surgeon, respectively. If no 
specialist is available in your community, it is usually bet-
ter to stabilize and transfer the patient to a center where 
such expertise is available than to do a repair that is likely 
to fail and further complicate the situation. The second 
scenario is when the patient is not doing well postopera-
tively but you are uncertain what to do…order more tests, 
observe longer, or reoperate. Consultation with a col-
league to review the course and examine the patient with 
“fresh eyes” can be life saving. A third scenario is when a 
postoperative complication occurs that requires nonoper-
ative expertise or other surgical disciplines to manage the 
problem such as respiratory failure or acute myocardial 
infarction requiring surgery.   

   2.    Communicate the event circumstances and disclose any 
injury honestly and clearly with the patient (if able to 
engage in communication) and with the patient’s family 
and loved ones. If a reviewable event, let them know the 
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event will be evaluated. It is important to keep them fully 
informed on a regular basis as the consequences of the 
event unfold. The more serious the event and potential 
consequences, the more often one should personally talk 
to the patient and family.   

   3.    Report the event internally to the appropriate representa-
tives of the hospital/medical staff, your practice plan and 
to appropriate regulatory bodies, i.e., risk management, 
department head(s), or others who need to know.   

   4.    Document in the patient’s medical record (including the 
operative note if relevant) what occurred as objectively as 
possible; do not conjecture what might have happened. 
Never alter notes or obfuscate the truth.   

   5.    Support and guide the team involved in the event by hon-
estly discussing what happened, supporting their emo-
tional needs and answering their questions. Explain your 
treatment and communication plans per items 1 and 2 
above. Let them know if the event will be evaluated and 
what will be expected of them.   

   6.    All involved in the event should be instructed to protect 
the patient’s right to privacy and refrain from discussion 
outside of peer-review protected settings. This means 
they are not to discuss the event with noninvolved people 
or to discuss the event or speculate on its cause in “open” 
conversations where others may hear. Instruct all involved 
to report rumors if they hear of them to organizational 
support representative(s).   

   7.    If you are concerned a member of the healthcare team is 
hiding details of an event or blaming you or someone 
else, speak to them professionally to encourage them to 
reveal the entire truth about the event. If the concern per-
sists, speak to the appropriate physician or staff member(s) 
in charge of reviewing the event.   

   8.    Work with the appropriate representatives of your organi-
zation to gather relevant data and a recollection of what 
happened in what sequence from all involved in the event 
as quickly and objectively as possible. Emphasize docu-
menting “just the facts.”   

   9.    If appropriate, work with the representatives of your 
organization to hold a root cause analysis (RCA) as 
quickly as possible following the event before people’s 
memory fades. Use the principles of Just Culture as the 
RCA is conducted and an action plan is developed.      

    Long-Term Recommendations 

 Following the immediate turmoil that accompanies a serious 
adverse event, the surgeon and other members of the team 
often continue to struggle with guilt, self-doubt, anger, and 
frustration. The physician may worry about their reputation 
and practice. Members of the team may not know the ulti-
mate outcome or the fi ndings of the root cause analysis, 
and they too may worry about their reputation and job secu-
rity. The following steps taken over the long term will often 

mitigate the psychological burden that accompanies such an 
event:
    1.    Work to recognize and accept that complications may 

occur despite “complete” knowledge of the disease pro-
cess, a sound treatment plan, and “perfect” technical exe-
cution. At the same time, it is important to be self-critical 
and, if mistakes were made, to acknowledge them and 
learn from them. Discussion with your trusted colleagues 
is often helpful to sort through the decision-making and 
technical aspects of a case where the outcome was not 
what you wanted. If needed, obtain additional skills train-
ing or scrub in with a colleague for complex cases until 
you regain the confi dence needed to return to your surgi-
cal career.   

   2.    Strive to maintain or develop personal coping strategies 
to deal with the residual stress and guilt following a surgi-
cal complication. Every day, physicians show courage as 
they make life and death decisions for their patients, but 
our willingness to admit we need emotional support is 
more daunting. If you recognize you are depressed or sui-
cidal, seek professional help immediately.   

   3.    Similarly, if you are concerned any member of your team 
is struggling emotionally, talk to them and encourage 
them to seek professional intervention.   

   4.    Quality of life in a surgical career has been shown to be 
associated with health maintenance, so continue to exer-
cise and eat well. If you need to “push the reset button,” 
take some time away from the intensity of your work. 
Discuss your feelings with a spouse, signifi cant other, or 
colleague while maintaining patient confi dentiality.   

   5.    It can be therapeutic to get involved to help your organi-
zation correct system errors that led to an event in your 
patient. At a minimum, it is important to advocate for 
appropriate changes to processes that put patients at risk 
and to be a physician champion for safety and for assur-
ing your organization lives the principles embedded in the 
term Just Culture.   

   6.    Encourage research to better identify stressors for the 
physician and other healthcare workers and better ways to 
manage them.   

   7.    Encourage your organization and professional societies to 
develop better training so physicians can better recognize 
and fi ll unmet needs of our colleagues and coworkers to 
effectively deal with the emotional impact infl icted by 
medical errors.       

    Summary Pearls 

 Our understandings and methods of addressing the com-
plex issues inherent in medical failures have changed radi-
cally in the past century in parallel with the evolution of the 
practice of medicine and surgery. The medical world now 
fully accepts accountability for outcomes as part of its 
 professional responsibility, but we recognize the need to 
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follow the principles of Just Culture to avoid the tendency 
to translate accountability as meaning identifying “some-
one to blame.” No longer does the physician work in isola-
tion and without oversight to provide the majority of care 
for a patient. Instead, we work to provide patient care 
within a highly regulated, complex, potentially dangerous 
system of interrelated and interdependent components 
where teamwork and communication are often as critical to 
successful outcomes as the surgeon’s knowledge, judg-
ment, and technical skill. Put another way, poor teamwork 
and miscommunication can sometimes negate the best the 
surgeon alone can offer the patient. It thus behooves each 
of us to do all we can to prevent failure. That said, we are 
fallible and must be prepared to manage failure when it 
occurs.     
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            Introduction 

 Prospective randomized trials have demonstrated that lapa-
roscopic colectomy (LC) for benign and malignant disease 
can be performed with acceptable morbidity and mortality, 
as well as reductions in the duration of hospital stay [ 1 – 5 ]. 
Furthermore, patients undergoing elective segmental colec-
tomy by laparotomy have suffered signifi cantly higher com-
plication rates when compared to laparoscopy [ 6 ]. Outcomes 
and technical pearls for LC have been assessed in nearly 
3,000 publications. However, an astonishing low percentage 

of articles in peer-reviewed journals address education for 
safe adoption of this technology. More specifi cally, studies 
evaluating training methods for LC consist of a mere 0.01 % 
(31/2998) of the current literature. There have been several 
hurdles to the progression of LC, but the lack of well- 
designed scientifi c evaluations of training and assessment 
with validated metrics has clearly contributed to problems 
with dissemination of this technology. 

 Industry has made substantial efforts to reduce the learn-
ing curve. One company has informally reported spending 
approximately ten million dollars over the last 9 years on 
education for LC. Despite this investment, and that of sev-
eral surgical societies and training institutions, the majority 
(65 %) of elective colon resections in the United States are 
still performed by laparotomy [ 7 ]. In this chapter we will 
address the current barriers to more widespread adoption of 
laparoscopic colectomy and methods available for the train-
ing and assessment of both residents and attending surgeons 
in performance of these procedures.  

    Barriers 

  Key Concept :  Different techniques ,  competing technology , 
 changes in the surgical training environment ,  and a lack of 
consistent use of validated assessment tools all contribute to 
low rates of laparoscopic colectomy adoption . 

 One signifi cant impediment to the widespread adoption of 
LC is a disagreement amongst opinion leaders teaching this 
technique as to the best method of performing LC. After 
three pivotal randomized trials showed equivalence for lapa-
roscopic colectomy for colon cancer-related outcomes, there 
was an immediate international interest to establish this 
method as the standard of care for colon cancer resections. 
Over the ensuing years, experts espoused one of two funda-
mentally different techniques. Therefore, conventional lapa-
roscopy (CL) and hand-assisted laparoscopic approaches 
(HAL) evolved separately, rather than together. This division 
was readily apparent at both national forums and traditionally 
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•     Several barriers exist to improving the education and 
widespread adoption of laparoscopic colectomy.  
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extent of colorectal-based practice is likely required 
to ensure adequate training, and assessment of pro-
fi ciency is achieved.  

•   More uniform completion of technical skills assess-
ment along with appropriate and timely feedback 
during training is required to improve overall surgi-
cal education.    



566

one-sided industry-sponsored mini-fellowships. This polar-
ization amongst “experts” may have hindered training as sur-
geons and residents attempted to progress along the learning 
curve. As the HAL vs. CL debates waned, with advantages of 
each approach being accepted, surgeons performed and 
taught what they were comfortable with, and training the next 
generation became less ambiguous. 

 As surgeons continued to improve their ability at per-
forming and teaching CL or HAL, robotics and single inci-
sion approaches for colorectal resection gained popularity. 
These technological “advancements” immediately became 
the new kids on the block, and we were immediately inun-
dated with publications and presentations at regional and 
national meetings. Furthermore, some surgeons pushed their 
personal agendas forward, trying to claim their niche in the 
“latest and greatest” of laparoscopic colorectal resection. 
Industry has readily championed gaining any indication for 
these new devices, and as the debate amongst opinion lead-
ers regarding the best approach forward takes precedence, 
education is again left on the sidelines. The theoretical and 
practical advantages of new technology in the appropriate 
spectrum should never be discouraged; however, constant 
re-evaluations of technique have impacted on training the 
next generation. National and institutional LC courses have 
become less focused on the most effective methods to learn 
and more concerned with satisfying industry’s interest to 
gain exposure for their new equipment. This lack of consen-
sus and commitment to an organized training strategy must 
be addressed. Diversity, in and of itself, is important to 
advance our surgical specialty; however, we must collabo-
rate and make a conscious effort to ensure that advancements 
are not impediments to surgical education. 

 Another barrier in our efforts to offer elective laparoscopic 
colectomy to the majority of patients is our reluctance to cat-
egorize trainees. There are essentially four groups attempting 
to learn this technique: general surgery residents, colorectal 
residents, general surgeons, and colorectal surgeons, all of 
whom differ in their skill sets and long-term goals. The ever-
changing landscape of general surgery residency, fl uctuating 
requirements established by the American Boards of Surgery 
and Colorectal Surgery, and recent changes in health care 
uniquely impact each of these groups. Hospital administra-
tors are now, more than ever, focused primarily on survival 
and reimbursement, impacting on teaching initiatives at most 
academic medical centers. Unfortunately, this new world of 
“do more with less” is unlikely to enhance minimally inva-
sive colectomy training, unless specifi c initiatives are intro-
duced to ensure training needs are appropriately addressed. 

 Lastly, and perhaps most importantly, methods for assess-
ment of LC skills are practically nonexistent at most training 
programs. Numerous validated assessment tools have been 
evaluated and are available for LC, but are rarely imple-
mented. Furthermore, the appropriate environment and sub-
jects for their application remain unclear.  

    Who to Teach, and Why? 

  Key Concept :  Surgeons and trainees must both be realistic 
about the volume of colorectal surgery that they are or will 
be performing in practice ,  and we need to maximize our 
efforts training these individuals appropriately . 

 Effective methods to teach laparoscopic colectomy (LC) 
are dependent on both the experience and expectations of the 
trainee. Two critical elements are required to be successful at 
mastering LC. These include a two-handed advanced laparo-
scopic skill set and being very familiar with colorectal anat-
omy through a high volume of cases. As we continue to teach 
residents at all levels and attending surgeons without discre-
tion, it is essential to ask “Why?” 

    Colorectal Residents (Fellows) 

 An important group on whom to concentrate LC training are 
colorectal surgery trainees. Performing LC independently 
will be an essential component of their practice and an 
expectation required for fellowship certifi cation. In 2008, the 
American Board of Colon and Rectal Surgery (ABCRS) 
introduced new minimum case requirements with a 3-year 
grace period. The 2012 graduating class was expected to 
complete their 1-year residency with at least 50 laparoscopic 
colon and rectal resections. This minimum requirement is an 
advancement and an acknowledgement of the importance of 
acquiring these skills. However, this falls somewhat short, as 
it currently does not distinguish between site and indication 
for resection. For open procedures, requirements are clearly 
defi ned for right, left, sigmoid, and rectal resection. 
Intuitively, this should hold true for a minimally invasive 
approach as well, but doesn’t at the present time. The lack of 
specifi c parameters for laparoscopic cases may permit sig-
nifi cant imbalance amongst fi nishing trainees. 

 Quantifying the number of LC cases needed in training to 
become profi cient is challenging and likely is both resident 
and case dependent. Individual variation in skills exists 
across all professions and within colorectal surgery often 
fl uctuates depending on the procedure (i.e., stoma vs. colon 
vs. pelvic operations). Several papers have reported a broad 
learning curve of 30–75 cases for experienced surgeons, yet 
the appropriate number and case mix for colorectal residents 
is essentially unstudied [ 8 – 10 ]. A recent survey of graduates 
of colon and rectal surgery residencies was performed to 
investigate this question. The survey sought to both quantify 
the number of cases performed during colorectal residency 
and qualify resident experience by evaluating comfort per-
forming the procedure independently upon graduation. The 
authors found that 80 % of residents are very comfortable 
performing laparoscopic colectomies after performing 10 
laparoscopic right and 30 laparoscopic left colectomies 
 during their residency [ 11 ]. However a large proportion of 
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residents in the survey did not perform enough cases to reach 
this benchmark. Fifty percent of residents performed less 
than ten cases during their year of colon and rectal surgery 
training, while only 1 in 6 residents perform greater than 30 
of each type of surgery [ 11 ]. These trends demonstrate a 
wide discrepancy in laparoscopic experience of colon and 
rectal surgery residents and emphasize the need for more 
detailed operative standards. Furthermore, there is some 
debate on the importance of having a minimum number at 
all. Although some surgeons may demonstrate “mastery” of 
a particular operation after fi ve procedures while others dem-
onstrate mastery at 50, it is most important that the appropri-
ate level of skill is eventually achieved. Conversely, another 
trainee who has performed 100 operations, but continues to 
lack the ability to successfully and safely perform the proce-
dure, likely should not be accredited either. This highlights 
the need for a more detailed and validated operative assess-
ment and demonstration of profi ciency. 

 The variation amongst colorectal residencies in exposure 
to LC will likely decrease as more attending colorectal sur-
geons at training programs attempt to develop minimally 
invasive skills. Therefore, the primary objective going for-
ward should be geared towards improving objective assess-
ment. Validated assessment tools will be discussed in detail 
below. Program directors should strive to improve collabora-
tion and develop consensus on a structured, mandatory 
assessment tool for the performance of LC. The recent intro-
duction of a technical skills assessment (COSATS) that may 
1 day become part of the ABCRS certifying exam will likely 
introduce an element of accountability in all areas of techni-
cal competence. Laparoscopic colectomy will almost assur-
edly be an integral part of this examination; yet ultimately, 
individual programs have the primary responsibility to 
ensure their trainees have adequate technical skill by incor-
porating a validated objective tool within their program.  

    General Surgery Residents 

 Structured curricula have been introduced during general 
surgery residency for learning basic laparoscopic proce-
dures (i.e., FLS), yet there are few reports on dedicated pro-
grams for advanced techniques. Laparoscopic colorectal 
resection is an index case for advanced skills training; how-
ever, recent data from the ACGME resident case log system 
has demonstrated that graduates lack the appropriate vol-
ume to reach profi ciency [ 12 ,  13 ]. More specifi cally, surgi-
cal chief residents averaged less than 9 LC cases during their 
fi nal training year and 13 during their entire residency. The 
ongoing impact of this limitation is somewhat concerning 
when considering the recent data that 98 % of the colecto-
mies for diverticulitis in the United States are performed by 
general surgeons who complete less than ten colectomies 
per year [ 14 ]. 

 This environment has created concern regarding the like-
lihood of successful development of competence in essential 
colorectal surgery cases by trainees during their residency 
[ 15 – 17 ]. General surgery program directors are attempting 
to adjust to a new climate of education and an expanding cur-
riculum, but reduced resources and economic pressures have 
made the transition challenging. Some now view fellowships 
as the time where graduates have their opportunity to “learn” 
specialized skill sets. Furthermore, we are starting to witness 
the introduction of “fellowships” in general surgery (i.e., 
“super-chief” years) in attempt to ease this transition. 

 Academic surgeons must also ask “Why” should we teach 
general surgery residents advanced laparoscopic colorectal 
procedures? It is very unlikely that these trainees will be pro-
fi cient at a laparoscopic sigmoid colectomy or low anterior 
resection at the completion of training. Furthermore, the 
majority of residents are pursuing additional fellowship 
training. Should we only teach those residents that plan on 
performing advanced laparoscopy as part of their practice? 
The answer to this question is probably “yes,” but signifi cant 
changes in residency curriculum would have to change on a 
widespread scale before this philosophy is embraced. Most 
notably, residency programs should consider both introduc-
ing elective rotations for senior level trainees in their area of 
interest and/or offering mini-mentorships with specifi c fac-
ulty. Or perhaps offer a structured curriculum with different 
areas of expertise being built into the program’s core curricu-
lum based on an individual trainee’s interests? This system 
seems more appropriate in our current era of duty hour 
restrictions, but would require endorsement from the 
American Board of Surgery and the ACGME. Until then, all 
academic surgeons, as surgical educators by defi nition, 
should strive to maximize specifi c goals with each resident.  

    Attending Surgeons 

 Teaching LC to existing faculty members and community 
surgeons encompasses a different set of challenges. Senior 
colorectal surgeons may have excessive knowledge of the 
appropriate anatomy and steps of the operation, but may 
often lack in the two-handed laparoscopic skill set required 
to successfully perform the procedure. On the other hand, 
practicing general surgeons typically have two-handed lapa-
roscopic experience, but typically are less familiar with the 
details of colorectal disease and tissue planes. Most practic-
ing surgeons have considerable existing time constraints, 
necessitating prioritizing learning needs and willingness to 
invest time in meeting them. Therefore, prior to tackling the 
massive hurdle of learning LC, a surgeon must be honest 
with himself or herself. It is critical for general surgeons to 
have a reasonable volume of open colorectal procedures 
before attempting to develop LC skills. If other members or 
partners in their group are performing the majority of 
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colorectal procedures, it may be more effi cient to promote 
the advancement of that individual’s practice, rather than 
multiple surgeons having insuffi cient volumes. Without the 
opportunity for repetition and deliberate practice, LC cannot 
be learned appropriately. This situation must also be recog-
nized and not exploited by our partners in industry by enroll-
ing all willing surgeons in “hands-on” courses. 

 Colorectal attending surgeons that trained prior to the era 
of minimally invasive techniques must also be realistic. They 
likely have the volume of colorectal cases but must commit 
the time to developing two-handed laparoscopic skills and 
profi ciency in LC techniques. They must also recognize 
whether the laparoscopic or open technique is most suitable 
for their practice and minimize the impact of their attempt to 
learn new skills on the operative experience of their trainees.   

    Effective Training Methods 

  Key Concept :  Effective surgical training requires time spent 
prior to the operation learning the skills and discussing the 
case ,  in the operation with real - time feedback and open dis-
cussion and nonthreatening and honest feedback 
postoperatively . 

    Introduction 

 The three essential elements to achieve successful out-
comes in surgery are preoperative, operative, and postopera-
tive detailed patient care. If one of these steps is neglected, 
patients are at increased risk for complications. This model 
should be embraced and applied to surgical education. The 
technical demands and protracted learning curve specifi cally 
for LC can be reduced when this three-phase approach is 
considered. Preoperative preparation, improved intraopera-
tive communication, and immediate objective postoperative 
assessment with a validated tool will enhance training. Gary 
Dunnington and his colleagues at SIU (Southern Illinois 
University) describe this approach as “capturing the teach-
able moment” and outline their system as B.I.D. (“briefi ng, 
intraoperative teaching, and debriefi ng”) [ 18 ]. The immedi-
ate discussion below will pertain to residents and fellows, as 
attending surgeons are trained separately through advanced 
laparoscopic courses. That will be addressed at the end of 
the chapter.  

    Preoperative Preparation 

 Successful preparation for LC requires the trainee to embrace 
both traditional and nonclinical methods. The necessary 
approach to reduce the aforementioned barriers and to 

increase the volume of quality cases performed by residents 
is often debated. However, surgical educators uniformly 
agree that nonclinical technical skills exercises, designed to 
optimize a resident’s experience with each operation, will 
play a critical role. The American College of Surgeons 
Review Committee for Surgical Education has made it man-
datory that all surgical training programs have a means of 
training outside the operating room [ 19 ]. Therefore, simula-
tion and surgical skills laboratories will continue to play a 
role in training for general and procedure-specifi c laparo-
scopic cases (Fig.  37.1 ). In its broadest terms, simulation is 
defi ned as the act of imitating the behavior of some situation 
or some process by means of something suitably analogous. 
Therefore, the majority of nonclinical technical skill exer-
cises, regardless of the model, qualify as “simulation.” 
Current platforms vary considerably in level of fi delity, from 
box trainers to technologically advanced virtual reality (VR) 
programs.

   Simple box trainers for laparoscopic skills such as the 
validated MISTELS (McGill Inanimate System for Training 
and Evaluation of Laparoscopic Skills) are effective at the 
junior trainee level and should be readily incorporated into 
any laboratory curricula. VR platforms have also been shown 
to improve performance in the operating room. More specifi -
cally, dedicated practice with VR simulators has correlated 
with improved operative times and effi ciency of movement 
for clinical laparoscopic cholecystectomy [ 20 ]. Seymour 
et al. evaluated 16 residents of varying levels and compared 
clinical laparoscopic cholecystectomy outcomes between 
residents who received training on a VR system and those 
who did not. They found no difference in baseline assess-
ments between the two groups, but found that residents who 
trained on the simulator were faster, made fewer errors, and 
were less likely to injure the gallbladder in the operating 
room [ 20 ]. Grantcharov et al. also evaluated 16 residents and 
compared training on a VR simulator to a control group. 
They found improved economy of movements and fewer 
errors in residents who were trained on a VR simulator [ 21 ]. 
Beyer and colleagues evaluated transfer of skills from simu-
lators to the operating room using the Global Operative 
Assessment of Laparoscopic Skills (GOALS), a validated 
laparoscopic skills assessment model [ 22 ]. Their prospective 
trial involving 19 residents found improved GOAL scores in 
residents who were trained on a simulator when compared to 
those who were not. 

 Simbionix (Cleveland, OH) offers a VR (LAP Mentor) 
model for laparoscopic sigmoid colectomy that more accu-
rately portrays resection in the operating room than previous 
hybrid systems [ 23 ]. Of the fi ve types of validity, face, con-
tent, and construct have been established for general proce-
dures with the LAP Mentor VRS [ 24 ,  25 ]. More recently, 
construct validity, i.e., the ability of the simulator to distin-
guish between different levels of skills, was established for 
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certain metrics specifi cally with the laparoscopic sigmoid 
model [ 26 ]. In this study, the metrics assessing the instru-
ment path length, the accuracy of the medial peritoneal 
mobilization, and the quality of the IMA dissection demon-
strated the strongest ability to differentiate between general 
surgeons and laparoscopic colorectal surgeons. However, 
construct validity was not established for technical errors, as 
the model could not distinguish between experts and novice 
surgeons. 

 The successful application for procedure-specifi c training 
with VR systems has recently been demonstrated in two ran-
domized trials. Grantcharov et al. developed a comprehen-
sive ex vivo preoperative training curriculum that improved 
performance for LC [ 27 ]. Calatayud et al. tested “warm-up” 
with a VR system prior to laparoscopic cholecystectomy and 
found that OSATS global rating scales were better after prac-
tice [ 28 ]. The colectomy study involved preparation with 
simulation, cognitive training, and participation in a cadaver 
lab. In this study, residents were PGY-2 through 4, having 
previously completed FLS and possessing some advanced 
laparoscopic experience. Using an entire curriculum that 
addressed multiple aspects of performance, which included 
procedure-specifi c simulation, overall LC skills were 
enhanced. This impressive approach was successful; how-
ever, having all trainees perform this labor intense program 
prior to the procedure may not be practical. The cost and 
time requirements of the model are likely not likely sustain-
able in most training programs outside of a trial. However, 

this well-designed trial most importantly demonstrates that 
preparation can improve performance for LC. Each aca-
demic institution may choose to incorporate one of these 
preparation models or a variation on this theme. The VR 
studies for basic laparoscopic skills training have routinely 
incorporated a profi ciency-based model, whereby trainees 
have profi ciency targets to meet, rather than time on task as 
a training goal [ 20 ,  27 ]. For the cognitive component of pro-
cedures, different modalities have been used. For example, 
in an effort to simplify this “rehearsal” and hasten the learn-
ing curve for laparoscopic right colectomy, we designed an 
ongoing multicenter trial with an edited 15-min “voice-over” 
instructional video for residents to review before performing 
laparoscopic right colectomy. The results are unknown, but 
the early feedback has been encouraging. 

 In addition to simulation and nontraditional preparation, 
several very basic but underutilized modalities should be 
considered to improve the educational quality of each LC 
case for the trainee. Residents must fulfi ll their responsibility 
by coming to the operating room with a detailed knowledge 
of the relevant anatomy, the indications for surgery, steps of 
the procedure, and the potential complications. Additionally, 
they should possess, to a certain degree, the skills required to 
do a portion of the case. As faculty, we often know how to 
access the best video or atlas that most accurately depicts the 
appropriate steps of the procedure. Ideally, a curriculum- 
based approach will include resources for residents to access 
to enable them to effi ciently acquire this knowledge [ 27 ]. 

  Fig. 37.1    Laparoscopic 
colectomy in a porcine model       
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The trainer should become familiar with the skill level of the 
resident and be sure they understand the degree of complex-
ity for each case. It is also important to verify that the train-
ees are being informed about case coverage in advance. It is 
critical to be an advocate for your trainee by helping them 
identify the appropriate resources that may help them pre-
pare. Lastly, and most importantly, preoperative communica-
tion must improve. In the SIU B.I.D. model, the briefi ng is a 
short interaction at the scrub sink [ 19 ]. The purpose of this 
interaction is to both assess the needs of the learner and to 
establish learning objectives for both learner and teacher for 
that particular case. This conversation forces a review of past 
experiences and helps formulate needs and defi cits. 
Furthermore, learners automatically integrate the experience 
making it more retrievable at a later date. Unfortunately it 
seems that this interaction seldom occurs. In a recent survey 
of nearly 5,000 residents, only 18 % felt that the educational 
goals of the case or details of the procedure are discussed 
preoperatively [ 29 ]. Adoption of this simple yet effective 
communication strategy, outlined above, may have a dra-
matic impact on your current trainees.  

    Intraoperative Training 

 Preoperative preparation and postoperative assessment for 
laparoscopic colectomy may be underutilized, but they are 
both defi nable and have been evaluated. General intraopera-
tive teaching methods and procedure specifi c approaches are 
nebulous. More specifi cally, each LC entails numerous vari-
ables that can hinder consistent and effective training. Three 
of these variables routinely inhibit a trainee’s ability to mas-
ter laparoscopic colorectal resection, and two are specifi c to 
laparoscopy. First, several attending surgeons are not com-
fortable with their own ability to perform LC. Second, the 
window between the correct and inaccurate dissection plane 
is similar to open surgery, but the trainer’s ability to control 
precision and prevent potential problems is slightly compro-
mised with laparoscopy. These two variables are prevalent in 
academic surgery, but will likely wane in time as the genera-
tion of minimally invasive surgeons continues to progress. 
Lastly, several faculty surgeons frankly have no interest 
in teaching residents the basics or details of  laparoscopic 
colorectal resection. Unfortunately, the reasons or excuses 

for this are plentiful and were outlined above (individual, sys-
temic, time constraints, error avoidance, report cards, etc.). 

 Several conventional and previously studied methods of 
training residents in the operating room have been described 
but are less effective for LC.  Scaffolding  involves conscious 
or unconscious individualized support during surgery rela-
tive to a trainee’s abilities [ 30 – 32 ]. This style was histori-
cally effective, yet the reduction of case volume amongst 
trainees and lack of consistent faculty-trainee interaction 
have diminished its role. The Halstedian apprenticeship 
model also relies signifi cantly on experience acquired in the 
operating room with graduated responsibility for trainees as 
they progress. The majority of trainers accomplished in LC 
learned with these methods, but have failed to recognize that 
the new landscape of residency likely requires more focused 
educational opportunities to achieve the same result. 

 A signifi cant amount of the communication during LC is 
ineffective. As fi rst assistants, trainers have lost the ability to 
direct with an instrument or their fi nger and therefore depend 
on verbal and nonverbal cues. Roberts et al. provided in an 
in-depth theoretical analysis of communication in the operat-
ing room in an effort to highlight teachable moments [ 33 ]. 
They thoughtfully categorize four types of interaction in the 
operating room (Table  37.1 ) [ 33 ].  Instrumental  interactions 
are the most common form of interaction in the operating 
room. The goal of the faculty surgeon with these interactions 
is simply to perform the case as effi ciently and safely as pos-
sible, with little attention to teaching. All surgeons desire 
safe and effi cient outcomes for their patients; however, to 
also incorporate teaching surgeons must replace  instrumen-
tal only  interactions with  instrumental / teaching  communica-
tion, when appropriate. This goal is achievable when an 
appropriate understanding of mutual expectations and famil-
iarity is established before the procedure. This discussion 
should also include an explanation by the attending regard-
ing their method of instruction on the two-dimensional mon-
itor that both are viewing. This will decrease  banter  and 
noneffective interactions.

   In addition to improving communication both preoper-
atively and during the case, surgical educators agree that 
deliberate practice is critical to master a technical skill. 
Ericcson explains deliberate practice as identifying an area 
of performance that is to be improved and then providing 
immediate detailed feedback during performance [ 34 ]. This 

   Table 37.1    Concepts of intraoperative surgeon-resident interaction outlined by Roberts and colleagues   

 Intraoperative communication category  Description 

 Instrumental  Goal of interaction is to move the case forward Termed instrumental because the surgeon often 
uses the learner like an instrument, as a means to an end 

 Pure teaching  Intended primarily to benefi t the learner through providing educational value 
 Instrumental and teaching  Intended to achieve the pragmatic goal of moving the case forward while also conferring teaching 
 Banter  Conversation unrelated to the procedure 

  From Roberts and Williams [ 18 ]  
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approach is most useful for LC cases when the procedure is 
deconstructed into steps. Having the trainee master the dis-
section of the inferior mesenteric artery prior to attempting 
the pelvic dissection is an example of this. However, the 
operating room with the inherent variability in disease and 
patient anatomy, as well as other constraints, may dimin-
ish the ability of residents to engage in deliberate practice. 
Thus, mastery of skills that have ex vivo models avail-
able for practice should be transferred to a skills labora-
tory, reserving operating room learning for fi ne-tuning of 
performance. 

 Guidance and/or supervision in the operating room is 
critical to learning LC skills; however, it may be subopti-
mal. A national survey of 125 surgical residency programs 
addressed resident satisfaction with teaching and showed 
that 40 % of residents  sometimes  felt “over-supervised” in 
the operating room and 21 %  always  felt “over-supervised,” 
both contributing to decreased satisfaction [ 35 ]. Optimally, 
the supervising faculty reduces the amount of guidance as 
trainees ascend along the learning curve and demonstrate 
improved skills, safety, and confi dence. The amount of 
supervision in the operating room is largely infl uenced by 
the complexity of the case, resident experience, attending 
skill, and desire to teach. This variability will always exist, 
but the group at Southern Illinois University (SIU) 
attempted to analyze and investigate operative supervision 
[ 36 ]. To accomplish their goal they used an operative per-
formance rating system and blinded external experts to rate 
the amount of guidance for videotaped procedures [ 36 ]. As 
expected, the researchers found variability amongst the 
supervising surgeons and witnessed a reduction in guidance 
with upper level residents. Furthermore, they discovered 
that the faculty surgeon typically underestimates the amount 
of supervision that they provide [ 36 ]. This fi nding requires 
further exploration and dramatically infl uences to the abil-
ity of faculty to objectively assess a resident’s operative 
performance and ability to ultimately perform the operation 
independently. This problem is likely enhanced during per-
formance of LC. An experienced faculty member can prac-
tically operate with a trainee’s hands and tactfully expose 
the correct plane of dissection. These nonverbal clues are 
further assisted when the trainer holds the camera and sub-
consciously orients the line of dissection in the center of the 
monitor. Ideally, as the trainee becomes more accom-
plished, a second learning curve develops. This second tier 
of diffi culty is readily exposed when the trainer is replaced 
with a junior resident. The junior resident is capable of 
holding the camera and another instrument, but all of the 
nonverbal guidance and direction are absent. Therefore, as 
we prepare our trainees to operate independently, we must 
fi nd a balance between maintaining patient safety and fos-
tering independence. This in essence is the art of surgical 
education.  

    Assessment 

 The structured stepwise approach to LC and ability to video 
record cases make this an ideal procedure for objective 
assessment. Prior to the development of validated scoring 
tools, studies evaluating the performance of trainees in the 
operating room for LC lacked detail about the complexity of 
the case, the role of the trainee, and appropriate end points. 
Conversion rates and operative times were used to assess 
performance, yet they are likely more refl ective of the attend-
ing surgeon, not the resident. 

 After the OSATS (objective structured assessment of 
technical skill) was developed and validated [ 37 ], numerous 
applications and variations of this tool were introduced for 
almost every subspecialty (Fig.  37.2 ). We have now been 
inundated with validated scoring systems containing both 
generic and procedure specifi c metrics, with several mea-
sures developed specifi cally for LC. Unfortunately, it has 
been demonstrated that substantial time often elapses 
between performance in the operating room and the comple-
tion of an evaluation tool [ 38 ]. Ideally, the faculty should 
complete a technical evaluation at the end of every case, or 
at least within 24 h. As faculty, we must become familiar 
with the validated specialty-specifi c tools for LC that are 
available for the assessment of trainees. Utilization of a vali-
dated assessment tool not only stimulates a post-procedure 
conversation but also ultimately involves procedure-specifi c 
feedback as well areas for improvement and practice.

   The GAS (general assessment scale) developed specifi -
cally for LC is a great example of this concept (Fig.  37.3 ) 
[ 39 ]. This validated tool creatively incorporates the amount 
of verbal/nonverbal support needed for the trainee to com-
plete the steps of the procedure [ 39 ]. GAS is ideal for the 

  Fig. 37.2    Simulation model for bowel anastomosis       
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assessment of trainees and can be effectively modifi ed for 
any laparoscopic colorectal resection or resident level. It pro-
duces an objective score but also can be used to foster com-
munication about each step of the case between the faculty 
and trainee. The degree of nonverbal communication and 
guidance is often underestimated during a laparoscopic pro-
cedure. The GAS model helps remind the trainee that super-
vision and completing the case can be all perception!

   Several other validated tools exist for the assessment 
LC, including OCHRA [ 40 ] (Observational clinical human 
reliability analysis). This software program can be used by 
surgeons or non-surgeons to evaluate operative videos in 
colorectal surgery. This may be an attractive approach when 
surgeons are unable to devote signifi cant time to assessment 
of their trainee’s video performance. The Toronto group 
also developed an objective tool using Delphi methodol-
ogy. In this study, Grantcharov et al. determined consensus 
for the essential steps to be included on a tool designed to 

measure technical competence for LC [ 41 ]. The reliability 
and validity of this model will require further validation, but 
it has potential for the evaluation of training and practicing 
surgeons. 

 To effectively incorporate meaningful assessment tools 
into residency, department chairs, general surgery program 
directors, and colorectal program directors must mandate 
their usage and study their effectiveness. The lack of consen-
sus on a national scale and even within colorectal surgery is 
a major impediment. Agreement on a validated comprehen-
sive assessment tool for LC will require considerable invest-
ment. However, without formative assessment, technical 
defi ciencies will persist, and both general and colorectal resi-
dents will continue to struggle with LC. Procedure-based 
assessments are mandated in training programs in the United 
Kingdom. These operation-specifi c tools cover all compo-
nents of a procedure from the preoperative assessment and 
consent to the operative steps. This strategy is excellent for 
formative feedback, yet multiple evaluations of the resident 
on each procedure are required for reliable assessment 
(Fig.  37.4 ).

       Laparoscopic Courses, Training Attending 
Surgeons 

  Key Concept :  Unique barriers exist when expanding training 
to attending surgeons ,  especially with regard to determining 
competence with short  “ hands - on ”  courses . 

 Over the last decade innumerable laparoscopic colectomy 
“hands-on” courses have been offered at academic institu-
tions and society meetings. The average annual budget for 
the two largest companies sponsoring these programs has 
been reported at approximately $500,000/year. Early success 
was measured by determining if the attendees returned to 
their home institution and attempted LC [ 42 ]. However, data 
tracking either long-term adoption of LC into practice or 
patient outcomes for these cases has never been reported. 
Over the years, SAGES and ASCRS provided “guidelines” 
for these postgraduate courses, but the enforcement or adher-
ence to these recommendations has not been evaluated. The 
guidelines highlight the importance of performing greater 
than 25 resections per year and the need for follow-up men-
torship. Ho et al. recently reported that approximately 46 % 
of surgeons attending courses at their institution over the 
years have no access to mentors [ 43 ]. The authors recom-
mended tele-mentoring as a potential avenue to improve 
training for those attending LC courses; however, currently 
the medicolegal implications and reimbursement for this 
type of approach have not been addressed. 

 Optimizing the training experience for an attending 
 surgeon attempting to learn LC at a 2-day course also 
requires signifi cant preparation. Surgeons with a variety of 

  Fig. 37.3    National Training Programme in Laparoscopic Colorectal 
Surgery (Modifi ed from Miskovic et al. [ 39 ])       
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backgrounds and skill often participate in the same ses-
sions. Course directors and their industry partners rarely 
scrutinize the participants prior to the day of the course, 
and the needs of each attending surgeon vary tremendously. 
It is not uncommon, within the same course, to have one 
surgeon learning how to use both hands with another inquir-
ing about low rectal transection and single incision tech-
niques. This can be improved by performing a more careful 
survey of potential attendees and categorizing applicants 
based on experience and goals. 

 Both cadaveric and porcine models have been used suc-
cessfully during these workshops. Cadaver labs offer a more 
realistic anatomical approach, but they are expensive and at 
times inconsistent. The porcine model is excellent for lapa-
roscopic sigmoid colectomy, but they lack a right colon, lim-
iting the overall experience. Participants continue to rate the 
“live OR” experience as the most meaningful section of the 
course. Furthermore, attendees frequently request the actual 
videos and power point lectures that are given during their 
visit. If the course director’s goal is to optimize uptake of 
LC, these resources should be made readily available for 
participants. 

 In addition to pre-course surveys, participants should 
agree to send their follow-up operative videos for blinded 
assessment. Previous studies have shown that surgeons con-
sistently overestimate their own performance during or after 
their participation in a course [ 44 ]. Industry should budget 
longitudinal mentoring with both video assessment and 
potentially a second visit from either the trainee or trainer. 

The validated CAT (Competency Assessment Tool) and 
OCHRA, both described by Miskovic et al., could be used 
for the objective assessment of videos with this method [ 45 ].   

    Summary Pearls 

 Maintaining a standard of excellence for LC requires a com-
prehensive and consistent approach to surgical education. 
Faculty in academic institutions must continue to fi ght for the 
appropriate resources and incentives needed to train the next 
generation of surgeons. The impact of health care on education 
with the inevitable push to provide less expensive but equiva-
lent and more effi cient care must be carefully considered. 

 Recent studies with simulation have shown promise for 
training as a pre-procedure “warm-up” and also for potential 
assessment. However, we must continue to ask, “At what 
cost?” If less expensive, but as effective methods exist, they 
should be utilized. Faculty surgeons must also strive to vastly 
improve day-to-day communication with trainees before the 
procedure, intraoperatively, and with assessment postopera-
tively. Several validated metrics and tools of assessment 
exist for LC, but as a surgical specialty we must collaborate 
and reach consensus to improve their widespread utilization. 
Lastly, the technological advancements particular to mini-
mally invasive surgery must also be scrutinized more effec-
tively. As leaders in the world of surgical education, we must 
ensure that our trainees are not overlooked in place of per-
sonal or professional gains.     

  Fig. 37.4    Attending surgeon 
evaluation and constructive 
feedback at a skill station       
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            Introduction 

 Surgeons bring a unique perspective to research; clinical    input 
can be particularly relevant in framing appropriate questions 
with the potential for impact. Involvement of clinicians in the 
research process increases the potential that research fi ndings 
are translated into practice. Research is for many a particularly 
rewarding part of a career; however, attempting to balance a 
career as a surgeon and an investigator is challenging. 
Although research is often considered a requirement of aca-
demic appointments, many surgeon investigators are not well 
supported. There are of course many paths to success; how-
ever, many of the barriers to success are common and if not 
always avoidable can at least be anticipated.  

    Getting Started 

  Key Concept :  You need to set yourself up for success from the 
very beginning .  In light of this ,  research is similar to many 
other endeavors — you need to have proper training , 

  adequate time allocation ,  and support and have clear  ( and 
documented )  communication with your supervisors regard-
ing what is expected of both your clinical and research 
production . 

 As with most operations, advanced planning increases the 
likelihood of a good outcome. Prior to starting your aca-
demic position, three key elements will strongly affect your 
likelihood of success. 

    Training 

 In today’s very competitive grant environment, research 
training is a virtual requirement for success as a surgeon 
investigator. Although highly motivated surgeons without 
research training become productive researchers, becoming 
a principal investigator with peer-reviewed funding without 
research training is diffi cult. Some surgeons have obtained 
advanced degrees while in surgical residency or fellowship 
and while this is clearly advantageous; for those who have 
not, obtaining adequate research training is a necessary fi rst 
step and may need to be completed during the fi rst years of 
an academic appointment. This can be an advantage. If you 
are at a new institution, enrolling in an advanced degree will 
help integrate you in the research community, enabling a 
new researcher to make important connections outside their 
direct specialty. Additionally, thesis work can be designed to 
develop seamlessly into a program of research. However, 
requirements for an advanced degree will add yet more 
demands on time, and maintaining a balance in an early 
career will be even more challenging.   

    Negotiation 

 Although your success is important to those who have hired 
you, heads of departments and divisions have many compet-
ing objectives—you are only one small piece in a very large 
puzzle. It is therefore essential to optimally use opportunities 
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to negotiate for resources. Protected time and research sup-
port are key components of success and should be part of job 
negotiations for surgeon investigators at any level. This may 
be a challenge for new surgeons searching for their fi rst job; 
however, mistakes made at the negotiating table can haunt 
for years. Junior level faculty are often overwhelmed by 
clinical volume, and unless there is a meaningful and sup-
ported plan to put time aside for research, managing a suc-
cessful balance between clinical duties and research is 
unlikely. Although surgeon investigators can expect to work 
on research at night and on weekends, having night and 
weekends as one’s only “protected” research time is not ten-
able. Equally, being given protected time for research with-
out salary support for these nonclinical duties results in an 
unfunded mandate that often becomes a low priority in a 
busy practice. Ideally, the proportion of time set aside for 
research should be specifi ed and a realistic mechanism to 
achieve this protected time should be made explicit. It is key 
that this plan is supported not only by your division head but 
also by clinical colleagues and is refl ected in work schedules 
and duty hours. Expectations with respect to clinical reve-
nues should be commensurate with the portion of time given 
to clinical work. Although there is an expectation that most 
investigators will eventually obtain support for their research 
time through external funding, salary support for research 
time must be part of any recruitment package. Given the cur-
rent funding environment, the standard 3 years of salary sup-
port is no longer appropriate; 5 years of support is more 
realistic. 

 In general, surgical researchers at the beginning of their 
careers do not come to a fi rst job with an established funding 
source for research projects (if you do, negotiate for more as 
you should be highly attractive to many academic institu-
tions!). Your initial research must therefore be supported 
until independent funding can be obtained. Although, in gen-
eral, such support is given in the form of “start-up money” 
for an investigator to use based on their own best judgement, 
support may also be given in kind, particularly from senior 
researchers. Ask for what you need; some research is inher-
ently more expensive than others particularly if purchasing 
equipment is required. If your researcher has such needs, go 
into negotiations prepared to argue your case with a clear 
outline of the costs of your research. Otherwise, if possible, 
fi nd some information about typical start-up packages at 
your institution and other institutions. This will give you a 
benchmark of what is considered acceptable and certainly 
don’t ask for less. Some administrators may consider clinical 
research less costly; however, this has not been my experi-
ence. Clinical research often requires involvement of 
research assistants, analysts, clinical trials nurses, etc., and 
hiring personnel for research can be quite expensive. 

 Protected time, salary support, and research funding 
(amount and duration) should be specifi ed in your contract. 

Although having a lawyer review your contract may cause 
some discomfort, in many circumstances, it is advisable.  

    Managing Expectations 

 Universities differ greatly in how success is defi ned—have a 
clear understanding from the outset how your productivity 
will be assessed by the chief of your department and univer-
sity. For example, some institutions may consider obtaining 
early investigator funding at the national level (i.e., a K 
award) as the main marker of success for the early career 
researcher, while others may accept a certain number of 
research publications per year. Be absolutely sure that the 
level of research productivity expected is consistent with the 
amount of protected time and research support that you have 
been given. If you are offered 20 % protected time, expecta-
tions should be  considerably  lower than if you have 50 % or 
70 % of your time supported. With anything less than 40 % 
protected research time, expectations of K awards and/or 
peer-reviewed grant funding are completely unrealistic. 

 Universities have appointment reviews and tenure time-
lines; it is essential to understand the process and begin plan-
ning early. At a minimum, have a crystal clear understanding 
of the expectations for your fi rst review, when this will be 
conducted, who will attend, and what the ramifi cations of the 
review might be. If you need to pursue additional training, 
ensure that your tenure timeline will be extended, as you are 
unlikely to be extremely productive when taking courses or 
obtaining an advanced degree. 

 Ongoing communication is also critical. In particular if 
university or departmental commitments for protected time 
and/or start-up monies are not met, this must be communi-
cated and rectifi ed early. If issues develop that affect your 
ability to achieve the amount of protected time promised, for 
example, the departure of a clinical partner, it is important 
that this is noted and documented and expectations of 
research productivity changed.  

    How to Establish a Research Career While 
Starting Your Practice 

  Key Concept :  You will spend more time ,  and ultimately be 
much more successful ,  doing what you really feel passionate 
about .  Understanding not only your goals but also the 
resources of your institution will help maximize your effi -
ciency ,  while developing a clinical practice and research 
agenda . 

 Starting your research career is daunting. Most of us have 
a very clear vision of the clinical aspects of our career, what 
operations we will be doing, what types of patients we will 
be seeing, etc. The plans for our research careers, however, 
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are often considerably less concrete and may need to change 
markedly depending on the resources and opportunities 
available. While this is an exciting time, when researchers 
are full of energy, enthusiasm, and willingness to try new 
things, an inability to fi nd focus may result in a failure to 
launch. 

    Transitioning to Independence 

 Surgical training is long and arduous; the structure is highly 
hierarchical and creative thinking is not generally encour-
aged. In contrast, research success often depends on devel-
oping novel and creative ideas in collegial groups with a 
considerably less vertical power structure. It can be very 
challenging to transition from training to independence in 
both the clinical and research world. Developing a research 
agenda can be diffi cult and the source of much angst. Starting 
in a new environment can be particularly hard as research 
partnerships and collaborations need to be started from 
scratch. In contrast, staying at the institution where you 
trained, while comfortable, may pose problems in establish-
ing independence from previous supervisors. This can be a 
very challenging period—in the best of circumstances, when 
many doors are open, at least some must be closed. In less 
fortunate circumstances, all doors may seem closed and an 
individual may need to do a lot of knocking to get 
anywhere. 

 It is critical to begin to develop a research agenda; how-
ever, this can only be achieved by taking time for self- 
refl ection: honestly ask yourself what your research goals 
and passions are. Some researchers see a career with a spe-
cifi c disease focus, for example, evaluating a molecular path-
way for a specifi c malignancy; some researchers are 
issue-focused, for example, evaluating quality of surgical 
care in populations; while fi nally, others may be focused on 
specifi c methodology, for example, evaluating the conduct 
of systematic reviews. There are a number of key factors to 
developing a successful program of research. First, it is 
essential to take advantage of the opportunities and resources 
at your academic institution. Be fl exible—can your research 
interests match those of established well-respected research-
ers in your institution, even if this means some changes in 
your research focus? Working closely with established 
researchers will increase your chance of success. Be open to 
new ideas and be opportunistic. Continue to follow paths 
that result in success and consider not persevering on those 
that seem to result in failure. It is however important to 
maintain passion for the research you are doing—you must 
be confi dent in the potential for your work or you will soon 
fi nd more rewarding things to do. 

 For surgeons, it is important to remember that some 
research may resonate with the scientifi c community but not 

the clinical community. Advancing in your surgical societies 
is important for career satisfaction and academic promotion; 
therefore, consider planning your research strategically; if 
your main body of research is likely to be of most interest to 
the basic science community, consider developing some dis-
crete research projects of interest to clinicians in your fi eld. 
Actively think about maintaining a balanced research 
portfolio.   

    Mentorship 

  Key Concept :  Few scientists are successful without good 
mentorship ;  for those that do succeed without a mentor ,  the 
path is diffi cult .  Yet ,  choosing the   right   mentor for you versus  
 any   mentor is likely more important . 

 Effective mentoring has been demonstrated to infl uence 
research productivity [ 1 ] and most academic institutions try, 
with variable success, to foster the development of mentor-
ships for junior faculty. Although it is important to establish 
good mentoring relationships early in an academic career, 
there is little advice about how to accomplish this. 

 An effective mentor can be thought of as a coach, with the 
ability to listen actively and insightfully as key attributes. In 
general, effective mentors have power—they are senior and 
successful in their fi elds with the ability to provide opportu-
nities to their mentees [ 2 ]. Importantly, a mentor should gen-
erally not have a direct supervisory role over the mentee; 
supervisors have inherent confl ict between the needs of the 
individual and the needs of the division or department, 
whereas an ideal mentor remains objective and honest and 
has only the best interest of the mentee at heart. Of course, 
mentor-mentee relationships as in all relationships have 
chemistry; when choosing a mentor, it is important to con-
sider not just the status of an individual but also your com-
patibility with that person in terms of common interests and 
personality. Once a relationship is established, being a good 
mentee is essential to maintaining your mentor’s investment. 
Demonstrate that you actively listen and take advice even 
when this may be diffi cult. Just as selecting a mentor with 
adequate time to invest in the relationship is important, dem-
onstrating respect for your mentor’s time is critical; be reli-
able and prepared. To get the most out of a mentoring 
relationship, plan regular meetings no less than quarterly, 
and particularly at the beginning of your career, monthly 
meetings are better. Set goals, objectives, and timelines with 
your mentor and work towards your objectives at each 
meeting. 

 Because most institutions do not recognize the contribu-
tions of mentors in any signifi cant way, in general mentors 
are motived by less concrete factors. Recognizing the contri-
bution of your mentor and understanding what motivates 
him/her are keys to enhancing the relationship. The best 
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mentors are altruistic and recognize the need to contribute to 
the next generation of leaders. For many, enthusiasm is 
infectious and the dynamism and energy of early researchers 
can be inspiring to those who have been doing research for 
some time. Manage up—if you have developed an effective 
mentor-mentee relationship, maintain it by ensuring your 
mentor is satisfi ed with your progress and participation. 
However, it is important to ensure that the main goal of the 
relationship is to be of assistance to you, the mentee; sharing 
ideas does not mean sharing intellectual property; you own 
your ideas—not your mentor. Additionally, providing guid-
ance should not be interpreted being in control; the goal is 
not for you to do your mentor’s work. Managing boundaries 
is important, and while most mentors understand their role, 
be aware that not every mentoring relationship ends 
positively. 

 Finding an effective mentor can be a real challenge, par-
ticularly for academic surgeons. Expecting a single individ-
ual to be capable of mentoring a surgeon at the beginning of 
their career, often in a subspecialized area of surgery with 
specifi c research interests, is frankly unrealistic. Start with 
self-assessment; determine the key aspects of your career 
that would be enhanced by effective mentoring. If there is a 
surgeon at your institution capable of mentoring you in all 
the areas of need, consider yourself lucky. Otherwise, con-
sider a number of mentors with the appropriate skills and 
expertise in each of these key areas. For example, having a 
clinical mentor who is a skilled surgeon in your specialty, a 
research mentor who is a well-regarded academic expert in 
your fi eld of research, and an academic mentor who can give 
you feedback and guidance about departmental and univer-
sity politics and policy would potentially be an effective 
mentoring team. Formal mentorship programs, where a new 
recruit is assigned a mentor, may not work as well as rela-
tionships that develop through the initiative of the mentee 
[ 2 ]. If there is a formal mentorship program at your institu-
tion, take advantage of it. However, ask for a number of 
mentor options and speak with suitable potential mentors to 
determine if there is a good fi t. This approach has a greater 
likelihood for success. Be active in your pursuit of mentor-
ship; evaluate who in your academic community would have 
the skills and ability to be a mentor to you. Ask others who 
they would recommend as mentors in your research area at 
your institution. Consider approaching potential mentors 
with a direct request or consider a courtship—perhaps 
engage a potential mentor in short-term collaboration to see 
if the appropriate chemistry develops. 

 In the current era of connectivity, distance mentoring may 
meet specifi c mentoring needs. While an “e-mentor” should 
not replace a mentor at your institution, developing a sup-
portive and advisory relationship outside your institution 
may be essential, particularly if you have a novel program of 
research for your institution or are relatively isolated in your 

surgical fi eld. “e-mentorship” can also be an effective way to 
maintain existing mentoring relationships when you transi-
tion to a staff position, or change academic positions. Many 
societies offer the mentoring programs, matching mentors 
and mentees at different institutions. These can be very use-
ful, particularly for high-level career advice and 
networking. 

 Remember there are other forms of mentorship that can 
be highly effective and have a lasting career impact. Peer 
mentoring, where a relationship develops between individu-
als at a similar career stage, is often highly effective. The 
peer mentoring relationship is bidirectional, i.e., at times, an 
individual is the mentor in the relationship, while at other 
times, the same individual is the mentee. Peers are able to 
share learning, coach each other through specifi c tasks, and 
provide support. Peer-peer relationships may be character-
ized by a less constrained interchange of ideas and concerns, 
as they are less hierarchical than traditional mentoring rela-
tionships. However, peers often compete for resources, 
opportunities, and success, and therefore, the peer mentoring 
relationship needs to be managed carefully. 

 With continuous progress in surgical technique and tech-
nology, reverse mentoring is real and an important way for a 
new academic surgeon to establish their expertise, demon-
strate value to their department, and develop good will 
among surgical colleagues. If you have been brought to your 
department with the goal of bring a new technique (surgical 
or research), consider sharing your expertise with other 
departmental members. In many cases, it will be important to 
be sensitive and wait for the right moment to express a will-
ingness to help a more senior colleague learn something new. 
If you will be playing the role of a reverse mentor, be explicit 
about this—develop a plan and set goals, objectives, and 
limitations. In this way, you can avoid potential abuse of 
your time and talents while ensuring you are given adequate 
credit for your efforts. Before undertaking this, develop sup-
port at the departmental or divisional level and be acknowl-
edged appropriately. Most importantly, be generous and 
kind; remember that 1 day you may be in need of reverse 
mentoring yourself. Finally, if the mentor-mentee relation-
ship is not working for either of you, it is best to simply part 
ways early rather than struggle through in a nonproductive 
and often discordant relationship. 

    Setting Priorities and Managing Your Time 

  Key Concept :  You cannot accomplish everything all at once . 
 Instead of spinning your wheels ,  develop a wish / task list ,  pri-
oritize it ,  and be fl exible to adjust along the way or say  “ no .” 

 David Sackett wrote that setting priorities is a critical ele-
ment to a research career that determines success as a clini-
cian scientist [ 3 ]. He suggests conducting a priority setting 
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exercise that consists of generating and documenting four 
lists:
•     List 1 :  Things I ’ m doing that I want to quit .  
•    List 2 :  Things I ’ m not doing that I want to start .  
•    List 3 :  Things I want to keep doing .  
•    List 4 :  How I plan to shorten List 1 and lengthen List 2 

over the next 6 months .    
 These lists should be revisited at least once every 6 

months with the expectation that list 1 is SHORTER and list 
2 is LONGER. From experience, this can be extraordinarily 
diffi cult to do in practice, but is important to achieve long- 
term goals. When starting a career, there may be many 
demands made on your time outside of your clinical work: 
committee work, teaching, etc. This is not to even mention 
your personal and family responsibilities. Acceptance of 
some divisional, departmental, or university duties is almost 
certainly expected as part of good citizenship. Be strategic; 
try to align committee participation with your research or 
clinical goals, for example, participation on the endoscopy 
committee may allow you to lead a quality improvement ini-
tiative. Ask mentors about what opportunities to seek and 
what time sinks to avoid. Importantly, enthusiastic and com-
petent clinicians are always in demand and thus learning to 
say no is important, or you will fi nd yourself overextended 
and failing to live up to commitments. Making commitments 
when distracted or rushed is almost always regretted—give 
yourself time for decisions and only accept when you will be 
able to meet the obligations; establish a reputation for follow- 
through. Once your schedule is full, when asked to take on a 
new commitment, there are several things you should con-
sider. First, is this an absolute “must do”? There are many 
different reasons why something is a “must do”—this may 
be a once in a lifetime opportunity, a role with highly strate-
gic potential, or something required by your department 
head. If the activity is not a “must do” but is something you 
would like to do, do not commit until you understand the 
time commitment, evaluated your schedule, and determined 
what activity you will stop doing to make the time. 
Importantly, the activities you plan to stop should not be 
spending time with your family, taking vacation, or 
exercising! 

 Managing your time is very challenging as there will be 
many competing demands; busy clinician scientists often fall 
into the trap of using designated research time as “fl exible” 
time (i.e., time that can be used for clinical activities if nec-
essary). This can become a slippery slope that results in clin-
ical duties routinely being scheduled into research time. 
Block out research time in your schedule. A half day should 
be the minimum time blocked; it is almost impossible to 
think or write in a creative and meaningful way in an hour set 
aside here or there. Within your research time, designate 
time for specifi c activities—this helps to move projects for-
ward and enables advanced planning. If you plan to apply for 

a grant, you should be scheduling time to work on the grant 
MANY months in advance. When possible, plan your clini-
cal schedule around important research activities; for exam-
ple, try to avoid having your OR day on the day of the week 
important research rounds are given at your institution. There 
may be days that have you scheduled for research time, but 
lack the focus to make progress, for example, on a day you 
are particularly worried about a sick patient or you were on 
call the night before. I like to have “busy work” ready for 
times like these—tasks that need to be done, but do not 
require a great deal of focus or mental energy, for example, 
updating your CV and completing administrative tasks for 
grants.  

    Publishing 

  Key Concept :  Publishing is expected of a surgical investiga-
tor .  Remember to have projects at various stages along the 
pipeline ,  and choose your journals wisely when submitting 
manuscripts for publication . 

 One of the main benchmarks to academic success is of 
course publishing in peer-reviewed journals. Because publi-
cations are so important, it is essential to plan your program 
of research to ensure that you publish early in your research 
career. Because major projects started at the beginning of an 
academic appointment may take years to come to fruition, 
developing smaller projects that would lead to a research 
product sooner is strategically very important. The creation 
of a well-balanced research portfolio will help with appoint-
ment reviews and with grant applications. A good policy is to 
at all times have at least one manuscript submitted to a jour-
nal or in press, one manuscript in preparation for submission, 
one “short” research project in progress, and one multiyear 
research project ongoing. 

 Academic progress is measured by both the quantity and 
quality of research product. It is easy to count the number of 
articles published, as this is defi nitely considered a metric of 
success anywhere. However, universities and programs are 
aware that not all peer-reviewed publications are equal; the 
journal of publication is therefore considered a prime indica-
tor of the quality of the academic product. Although the high-
est profi le publications in your area of research or clinical 
activity are likely well known to you, they may not be well 
known to university promotion committees. Many universi-
ties now require that the Impact Factor of each journal be 
indicated in the publication record of your CV. It is therefore 
critical for early investigators to understand what the Impact 
Factor is and how potential target journals for your research 
product may differ substantially based on this metric. 

 The Impact Factor is published annually by Thomson 
Reuters as part of the Science Citation Index [ 4 ] and is avail-
able through library services at most academic institutions. 
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Although not the sole method of determining the relative 
rank of journals, it is the overwhelmingly dominant metric. 
The Impact Factor is a measure of the average number of 
citations for articles in a given journal; the Impact Factor for 
journals in the year 2013 will be calculated in the following 
manner:
    A.    Total number of articles published in journal in 2011   
   B.    Total number of articles published in the journal in 2012   
   C.    Total number of citations in the medical literature in 

2013 to articles published in the journal in 2011 or 2012 

   
2013 ImpactFactor = C / A + B( )    

      Figure  38.1  presents the Impact Factor for some of the jour-
nals I have published in over the past 5 years. Several things 
are notable; fi rst, the highest ranked surgical journal,  Annals 
of Surgery  (Impact Factor 7.492), does not have a particu-
larly high Impact Factor when compared to other journals. 
The journals with the highest Impact Factor tend to be gen-
eral medical journals such as the  New England Journal of 
Medicine  (53.298) and  JAMA  (30.026). These are journals 
with a wide readership and are highly infl uential. However, 
even among medical specialties, the Impact Factor for  Annals 
of Surgery  is not particularly high. For example, if I have sur-
gical research of broad interest to the surgical and oncology 
community, I would at least consider sending my manuscript 
for consideration to the  Journal of Clinical Oncology  (Impact 
Factor 18.372) before sending it to  Annals of Surgery .

   When selecting a journal, I have three considerations:
    1.    Who will want to publish my work? Is the work novel or 

likely to have general interest and impact? If the answer 
to these questions is yes, then I will submit my work to a 
journal with a broad readership and a high Impact Factor. 

If my research is of importance to a narrow group of read-
ers or is more confi rmatory or exploratory in nature, I will 
select a journal accordingly. I generally decide where my 
work will be a long shot, where my work will have a rea-
sonable chance of being accepted, and where my work 
will be likely to be accepted. If there is no urgency to 
publish, in particular there is no chance another research 
will publish something very similar, I will begin by sub-
mitting to the highest impact journal that might possibly 
be interested. In general, the editors of high impact jour-
nals reject a large number of publications without sending 
for review—often, a rejection comes within a week or 
two and does not delay time to publication substantively. 
Once rejected, I will send my manuscript to the journal 
that where I think the work has a reasonable chance of 
being accepted, and so on. If my manuscript is accepted 
with minor or no revisions, I consider this a signal that 
perhaps I underestimated the potential impact and impor-
tance of my work.   

   2.    Who needs to read and be aware of my work? If it is par-
ticularly important that surgeons in my subspecialty are 
aware of my fi ndings, I may consider publishing in a 
lower impact journal to reach a specifi c audience. 
Subspecialty journals may have a tremendous impact 
within the scope of practice of readers of the journal. For 
example, important research on the surgical management 
of complex perianal fi stula due to Crohn’s disease is 
likely to have more impact on practice if published in a 
subspecialty journal that is highly read by the target audi-
ence (such as  Diseases of the Colon and Rectum , Impact 
Factor 3.132) than in a higher impact journal such as 
 Gastroenterology  (Impact Factor 11.675), which is not 
routinely read by the target audience.   

  Fig. 38.1    2011 Impact Factor 
for select journals publishing my 
work within the past 5 years       
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   3.    Have I been happy with service at the journal in the past? 
The important factors I consider include the ease of the 
submission process and the timeliness of rejection notices, 
reviews, and notifi cation of acceptance. Also, it is very 
important that accepted manuscripts do not wait for many 
months prior to publication. There are thousands of 
indexed journals to choose from and I will think twice 
about sending to a journal that has provided poor service 
in the past.     
 There are of course other measures of research signifi -

cance, and I do not propose to value the Impact Factor of a 
journal as the only or best metric. While the Impact Factor is 
an important measure, it is fl awed. Journals with a large 
number of review articles tend to have a comparatively high 
Impact Factor as this type of article is frequently cited. For 
example, the journal  CA :  A Cancer Journal for Clinicians , a 
publication of the American Cancer Society, publishes 
annual cancer statistics for the United States and solicited 
review articles. Because these annual cancer statistics are 
frequently cited, the Impact Factor of this journal is 101.78, 
nearly twice that of  New England Journal of Medicine . 
Clearly, the impact of publication articles published in this 
journal is not twice that of articles published in the  New 
England Journal of Medicine . Additionally, subspecialty 
journals will never achieve the Impact Factor of journals of 
broad interest to the medical community despite the fact that 
articles published in subspecialty journals may change the 
care of a large number of patients. 

 Finally, it is much more common to publish in a journal 
with a high Impact Factor than to publish an article that has 
high impact. The Impact Factor for a given journal is often 
driven by a relatively small number of articles published in that 
year; many articles will have a low number of citations, while a 
few articles will have a very high number. Because institutions 
are aware of the limitations of the Impact Factor, academic 
promotion committees may ask for other measures of research 
success. Currently, one of the more common measures is the 
h-index [ 5 ]. The h-measure is an evaluation of research impact 
and productivity for an individual researcher as a measure of 
research impact. To calculate the h-index, all articles written 
by an individual author are ordered according to the number 
of citations to that article. The h-index is based on the distribu-
tion of these ordered articles. A scientist with an h-index of  x  
has  x  articles published that have been cited at least  x  times. 
For example, according to Google Scholar, my h-index is 33, 
meaning that I am an author on 33 articles that have been cited 
at least 33 times. Note that this measure attempts to balance 
both quantity and quality. While Hirsh suggested some h-index 
benchmarks for promotion, for promotion to associate profes-
sor, it is likely more important to have a good understanding of 
the benchmarks at your institution. Calculate the h-factor for 
faculty that have recently been promoted—this will give some 
indication of where you stand in comparison to your peers. 

 Of note, there are limitations to the h-index. The measure 
does not consider the number of authors on a paper or the 
order of authorship. Additionally, as it takes time for cita-
tions to occur, the h-index will naturally increase as the time 
actively publishing increases. Finally, some noble laureates 
actually have a relatively poor h-index as they have produced 
a small number of publications, although they were of semi-
nal importance. Despite the limitations, it is important to be 
aware of your h-factor particularly when you are considering 
promotion as many schools at least consider this metric with 
the goal of applying more objective criteria to decision- 
making. While it is quite possible that the specifi c metric of 
academic success will change over time, it is almost certain 
that academic institutions will continue to use measures that 
enable benchmarking; being aware of what metrics are in use 
at your institutions is key.   

    Obtaining Funding 

  Key Concept :  Funding not only is a metric of success ,  it 
allows you to continue your role long term as a surgical 
investigator .  Plan ahead ,  as obtaining funding is often a 
long process ,  and set realistic and achievable goals . 

 Obtaining peer-reviewed funding is essential to maintain 
your research team and to continue your salary support for 
research once your 3–5 years of institutional salary support is 
over. Additionally, obtaining funding for your research is an 
important measure of academic success, and at many institu-
tions, it is the most important measure. Obtaining funding 
has always been highly competitive; however, in the current 
era of fi scal restraint, there are even more challenges. 

 The fi rst step to success in obtaining funding for your 
research is to develop your strategic plan for funding. As part 
of your plan, consider the two major types of funding: salary 
support awards and research funding awards. Set feasible 
goals; if you have been given 20 % protected time, it is not 
possible for you to obtain a major mentored career award 
and unlikely that you will be successful as a principal inves-
tigator on an R01. Obtaining institutional funds or specialty 
society grants for projects and becoming active in coopera-
tive groups conducting research in your area would be very 
feasible. In contrast, if you have been given 50 % or more 
protected time for research, you will be expected to obtain 
funding for salary and research support, and obtaining NIH 
support may be an important benchmark for consideration of 
promotion at your institution—expect to spend considerable 
time applying for funding! 

 When you start applying for funds, start small; institu-
tions and societies often have money for small grants for 
new investigators. In fact, some societies even have grants to 
support researchers transitioning from training to their fi rst 
appointment—these may need to be applied for while still in 
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training, so these opportunities are easy to miss without 
advance planning. Speak to the grant and award offi cers at 
your institution to determine what funds are available for 
new faculty. Scan the websites of societies relevant to your 
specialty and research interests—think broadly as societies 
such as the American Society of Clinical Oncology will pro-
vide career development support to surgeons. Determine the 
application dates and requirements for each funding oppor-
tunity and understand the grant application process at your 
institution—some require submission days to weeks before 
the deadline. Create a calendar with this information and for 
awards you want to apply for in the next 12 months, and 
block time specifi cally for grant development in your sched-
ule. Remember that the number of years of eligibility for 
early career awards varies greatly between granting agen-
cies; the expectations for awards with a longer period of eli-
gibility will of course be much greater, so it may be useful to 
have a stepwise approach. For example, start with an appli-
cation to a specialty society for a career development award 
instead of applying for a mentored career award (K awards) 
from the NIH in your fi rst year in practice. While mentored 
career development award applications to the NIH have a 
higher funding rate than grant application for research 
(Table  38.1 ) [ 6 ], still less than one-third of grants are funded. 
It is better to wait until you have a successful track record of 
obtaining smaller grants and career awards, have a number 
of publications, and have pilot data to support an application 
for the larger grants. Determine if your school has a grant for 
institutional K awards—these are mentored career develop-
ment awards supported by the NIH but administered through 
individual institutions. If your institution has such an award 
and your research fi ts the goals of the program, then speak 
with those administering the program. If you are eligible to 
apply, then apply, even if no surgeons have been funded 
through the program before. For these awards, you are com-
peting with an internal pool of candidates and the likelihood 
of success is higher than for a K08 or K23.

   You should be applying for grants for research funding in 
concert with applications for career development awards. 
Although mentored career development awards are valuable, 
a K award is not an absolute criterion for research success; 
salary support is critical and you can obtain this through 
peer-reviewed funding for research. Of course, an R01 

should not be your fi rst grant application—start with institu-
tional and specialty societies to build credibility and generate 
pilot data. 

 Because it is so important to receive research funding, it 
is worth developing grant writing skills. Many great ideas 
have not been funded because applications were poorly writ-
ten. Ask mentors for successful grant applications and read 
them carefully. Take a course in grant writing—even if you 
have written successful applications in the past, you can 
always learn more from the experts. Additionally, use the 
resources at your institution—many have editing services 
that are highly useful and will make an application look 
extremely professional. Additionally, many institutions have 
an internal review system; researchers in your institution 
review your grant and provide feedback prior to submission 
of your application. Of course, both editing and internal 
reviews require time and advance planning is key to having 
materials available for review prior to the day before the sub-
mission deadline. Here are some general tips for grant writ-
ing that I have learned in both writing and reviewing a large 
number of grants:
    1.     Talk to the program offi cers . These individuals are 

often researchers and are interested in fostering new 
investigators. Call them, particularly if you are not sure if 
your grant idea would be a good fi t for their institute or 
program.   

   2.     Understand the grant requirements precisely . If your 
grant goes over the page limit, it may not be reviewed at 
all or the extra pages not distributed to reviewers. If you 
do not use an approved font, your grant may be rejected 
altogether. Pay attention to detail—a reviewer will not 
have confi dence that you can complete a research project 
if you cannot write a grant properly. Get help—your grant 
administration offi ce or department should be able to help 
with budgets, formatting advice, etc.   

   3.     Understand the review criteria . The criteria the review-
ers are to use to rate grants are in general specifi ed in the 
application details. If one of the review criteria is innova-
tion, be sure to include a statement or section describing 
why your grant is innovative. Specifi cally use the words 
described in the review criteria. Don’t make the reviewer 
guess why your grant might be innovative (or novel, or 
have impact, etc.); tell them why in an explicit fashion.   

    Table 38.1    National Institutes of Health submission and funding information for R01 equivalent grants and K awards over time [ 6 ]   

 Year  Type of application  Number submitted  Number awarded  % successful 

 2003  R01 new  13,539  2,303  17.0 % 
 R01 1st resubmission  4,128  1,630  39.5 % 
 K awards  2,147  938  43.7 % 

 2012  R01 new  19,259  1,662  8.6 % 
 R01 1st resubmission  5,373  2,001  37.2 % 
 K awards  2,940  930  31.6 % 
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   4.     When writing a grant do not start by writing the 
introduction . Start by writing the specifi c aims for the 
grant and have these reviewed by the entire study team. 
This may actually require a number of drafts. Once the 
specifi c aims are decided upon, draft the methods section. 
Only when this is complete, then write the introduction. 
This way you can ensure that the introduction addresses 
all relevant information specifi c to your aims and 
methods.   

   5.     Don ’ t   overestimate   your reviewer . You will likely be 
reviewed by a nonexpert in your specifi c area of research. 
Do not assume extreme familiarity with your material. 
Bring a reviewer through your grant in a stepwise fashion 
and avoid jargon. Send your grant to an experienced 
researcher outside of your fi eld who is not on your study 
team to review and give feedback.   

   6.     Don ’ t   underestimate   your reviewer . It is also possible 
your reviewer may be an expert in your fi eld, or you may 
have a motivated reviewer with expert “Google” capabil-
ity. Do not overstate fi ndings, and do not omit major con-
troversies. If you do and are discovered, you will lose all 
credibility.   

   7.     Build an appropriate team with all skills necessary . 
For a junior investigator, it is reasonable and preferable to 
have a more senior investigator as a coinvestigator (or 
even as a coprincipal investigator); describe how you will 
receive mentorship from the senior investigator through 
regular study meetings, etc. Determine all the skills that 
will be necessary to complete the project and be sure 
there is a team member with established skills in that 
area. Don’t include unnecessary coinvestigators—each 
coinvestigator should have a specifi c and critical role in 
the conduct of the researcher.   

   8.     Don ’ t bite off more than you can chew . New investiga-
tors often submit research proposals with excellent ideas 
that are just too ambitious to achieve. When considering 
funding for an investigator with a limited track record, 
research panels will strongly consider the likelihood of 
successful completion. As such, a focused, specifi c 
research question is more likely to receive funding than a 
grand plan. Build credibility over time.     
 Unfortunately, most grants do not receive funding. 

Importantly, most successful grants are resubmissions 

(Table  38.1 ), so do not give up on an application simply 
because you did not obtain funding the fi rst time around. 
When considering resubmission, pay very close attention to 
the reviewers’ comments. A review that includes terms like 
innovative, important, and novel indicates that there is real 
potential for success on resubmission. Are the problems the 
reviewers identifi ed fi xable? Do they ask for more pilot data, 
an expansion of the research team, and do they think the 
grant is overly ambitious? These are issues that can be 
addressed. On the other hand, if they indicate the methodol-
ogy is fatally fl awed or the work is not feasible, unless there 
has been a fundamental misunderstanding on the part of the 
reviewers, it is time to go back to the drawing board. When 
rewriting your grant, be responsive to the reviewers when-
ever possible and be polite when drafting the response to 
reviewers’ section—you may have the same reviewer 
assigned to you and it is best to avoid making your reviewer 
angry. Ultimately, you hopefully will be able to receive sup-
port. It may come all at once or take more time, but have 
several different avenues available for funding, especially as 
options become increasingly scarce (Table  38.2 ).

    Key Concept :  Similar to other aspects in life ,  maintaining 
balance in your surgical career for both clinical practice 
and research ,  as well as personal life ,  is a diffi cult but neces-
sary endeavor to ultimately achieve success and happiness . 

 Financial issues continue to plague the surgeon 
 investigator. In this era of diminishing resources and reim-
bursement for both university and community medical cen-
ters, oftentimes the funding originally dedicated to research 
is the fi rst to be cut. Additionally, not only are there shortfalls 
with research budgets, but there are also diminishing funds 
available for researchers’ salaries as well. More and more, 
you as the surgeon investigator will be faced with a decision 
to pursue your research with no consideration, plan, or even 
opportunity for fi nancial reimbursement for your efforts. 
Your hospital administration may have primary metrics in 
place based on your projected numbers of cases or RVUs 
they want you to meet. There will be constant competition 
with volume-based incentives that will make up the bulk of 
your salary. Even your allocated research time will seem to 
diminish as administrative and adjunct (i.e., hospital com-
mittees, educational) requirements mount. On the other 

   Table 38.2    My research award timeline      

 2002  2003  2004  2005  2006 

 Salary support  CIHR New Investigator 
(K-equivalent) 

 Research support  ASCO CDA  R01  Ministry of Health Early 
Researcher Award 

 R21 equivalent 

  Legend:  ASCO  American Society of Clinical Oncology,  CDA  Career Development Award,  CIHR  Canadian Institutes of Health Research  
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hand, you may not want to dedicate so much time to your 
research that your surgical skills diminish and you are unable 
to stay sharp clinically. While you must navigate these waters 
carefully, it is important to keep in mind what truly brings 
you professional and personal happiness and do your best to 
prioritize your time and efforts accordingly.  

    Summary Pearls 

 For many of us, there is nothing more rewarding than hav-
ing the opportunity to pursue a lifetime surgical career both 
clinically and in research. While balancing your research and 
clinical demands is becoming increasingly more diffi cult, it 
is possible to achieve success and happiness in both arenas. 
Keys to doing this, however, are proper planning well in 
advance, as well as managing your expectations and those 
of your partners and institution. Having the knowledge and 
understanding of how you can best obtain funding, how your 

efforts will be measured, and, most importantly, what ful-
fi lls you personally will go a long way towards a successful 
career as a surgical investigator.     
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            Introduction 

 The issue of medical professional liability is perhaps the most 
prominent medicolegal problems facing today’s colorectal 
surgeon. The matter tends to wax and wane as an issue of 
importance, often rising to prominence in political debate 
at times when healthcare reform is debated. The predomi-
nant reasons why colorectal surgeons are interested in the 
medicolegal realm are that malpractice insurance  premiums 

often form a substantial portion of a practice’s budget and 
knowing what to do when a malpractice lawsuit arises. Other 
medicolegal problems facing colorectal surgeons include 
the matter of expert witness testimony. There is currently no 
standard on who can become an expert witness, but some 
are calling for the implementation of such standards. Finally, 
the issue of informed consent straddles the medicolegal and 
ethical worlds. While obtaining informed consent is fi rmly 
ensconced in what is considered to be an ethical practice 
of surgery, the way that informed consent plays out in the 
courts is ever changing.  

    Malpractice 

  Key Concept :  Malpractice issues translate tremendous costs . 
 While potential reforms are possible ,  several issues still 
loom large ,  namely ,  regulating expert witness guidelines and 
providing alternatives to the present system ,  while still pro-
tecting the patient . 

 The American Medical Association has long advocated 
for reforms that protect physicians from malpractice law-
suits. The Congressional Budget Offi ce has estimated that 
the poorly functioning medical professional liability system 
(MPL) is costing the US taxpayer $62.4 billion and several 
groups within Congress have called for its reform [ 1 ]. This 
amount represents only the cost to federal programs, and the 
cost to the private healthcare industry, which is not known, is 
likely just as great. As with any divisive political issue, there 
are two sides to the debate, with the AMA and the typically 
Republican members of Congress arguing that the cost is too 
great for the federal budget to bear and that lawsuits are 
overly burdensome on physicians, who should spend their 
time caring for patients and not constantly defending them-
selves in court. The argument from those that oppose reform 
of the MPL is that such federal limitations on the court sys-
tem would be unconstitutional. Of note, the Supreme Court 
ruling on the Affordable Care Act of 2011 (ACA) upheld all 
the portions having to do with malpractice reform. 
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 Key Points 

•     While medicolegal reform is likely necessary, the 
way forward is still unknown.  

•   Basic patterns of malpractice claims exist and you 
should practice ways to minimize them.  

•   Informed consent goes beyond just telling your 
patient the procedures and risks.  

•   Ensure your patients have some form of advanced 
directives—they are good for everyone.  

•   Ethical principles in surgery are complex and 
unique to our specialty.  

•   Understand the potential role that confl ict of inter-
ests may have in you and your fellow medical 
professionals.    
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 Alternatives to the court system have been proposed. The 
ACA included a provision that reserves $50 million of grant 
funding for development, implementation, and evaluation of 
such alternatives. A certifi cate of merit program would 
require a pre-court hearing to determine whether a case has 
merit before proceeding to trial. Another alternative is a 
health court that would have a panel of health experts decide 
cases rather than the lay juries that currently do [ 2 ]. Under 
the ACA, states will make proposals to the Department of 
Health and Human Services with demonstration projects that 
will be required to resolve disputes and promote efforts to 
improve patient safety. For the colorectal surgeon, one con-
cern regarding the MPL is the medical malpractice insurance 
premium. Recent data indicate that insurance premiums for 
malpractice insurance have stayed even for the past several 
years, even improving in some circumstances [ 3 ]. 

 Very closely associated with the MPL system is the need 
for expert witness testimony within the fi eld of colorectal 
surgery. The surgeon who acts as expert witness is one of the 
most important fi gures in a medical malpractice trial. Indeed, 
justice depends highly on the quality of the expert opinion 
given. A recent study looking at the expenses incurred for 
processing and resolving medical malpractice claims identi-
fi ed fees to expert witnesses as the greatest expense second 
only to payment of trial lawyers. The study also showed that 
payments to expert witnesses had grown since 2005, as a 
percentage of total claim resolution cost. Though the study 
did not distinguish colorectal surgeons as a subgroup, it did 
show that expert witnesses in general surgery were involved 
in 25,012 claims closed from 1985 to 2008, representing 
32 % on average of the total costs incurred in these closed 
claims [ 3 ]. 

 The American College of Surgeons regularly renews its 
statement regarding surgeons acting as expert witnesses. The 
most recent statement, updated in April 2011, is given in 
Tables  39.1  and  39.2  [ 4 ]. Yet, these are only recommenda-
tions, left to the discretion of the individual to act  accordingly. 

How and if this is carried out in reality may be a completely 
different story.

       Common Malpractice Claims 

  Key Concept :  You should be aware of the more common mal-
practice claims as well as how  ( potentially )  best to avoid 
them . 

 In 1993, Kenneth Kern reviewed the most common claims 
fi led in the fi eld of colorectal surgery over the prior two 
decades. He found that the majority of claims were fi led within 
the categories of failure to timely diagnose disease (43 %), iat-
rogenic colon injury (24 %), iatrogenic medical complications 
during diagnosis or treatment (15 %), sphincter injury with 
fecal incontinence resulting from anorectal surgery or midline 
episiotomy (10 %), and lack of informed consent (8 %) [ 5 ]. 
Since this study, there has been no update of this data, though 
the distribution of colorectal disease as well as the types of 
complications that are at risk of litigation are similar. 

 Other studies have looked at the risk of lawsuit after colon 
cancer is discovered 1–4 years after colonoscopies that ostensi-
bly cleared the colon of cancer risk [ 6 ] and the risk of missing 
cancers on barium or Hypaque colon examinations [ 7 ]. In 
1993, Gerstenberger and Plumeri examined 610 endoscopy-
associated and 486 gastroenterology-associated malpractice 
claim fi les of the Physicians Insurers Association of America 
data-sharing project. “Improper performance” was alleged in 
54 % of claims and “diagnosis error” in 24 % of claims. Of the 
claims focusing on diagnostic error, 61 % pertained to missed 
malignancies, of which 69 % were colorectal. In contrast, 95 % 
of the claims focusing on improper performance claimed 
 perforation or direct injury to the gastrointestinal tract [ 8 ]. 

 Several authors have put forth recommendations on 
avoiding lawsuits. Amongst the most common recommenda-
tions are represented by David Beck [ 9 ]: (1) good communi-
cation and interpersonal skills, (2) proper documentation, 

   Table 39.1    Recommended qualifi cations for the physician who acts as an expert witness   

 The physician expert witness must have had a current, valid, and unrestricted state license to practice medicine at the time of the alleged 
occurrence 
 The physician expert witness should have been a diplomate of a specialty board recognized by the American Board of Medical Specialties at 
the time of the alleged occurrence and should be qualifi ed by experience or demonstrated competence in the subject of the case 
 The specialty of the physician expert witness should be appropriate to the subject matter in the case 
 The physician expert witness who provides testimony for a plaintiff or a defendant in a case involving a specifi c surgical procedure (or 
procedures) should have held, at the time of the alleged occurrence, privileges to perform those same or similar procedures in a hospital 
accredited by the Joint Commission or the American Osteopathic Association 
 The physician expert witness should be familiar with the standard of care provided at the time of the alleged occurrence and should have been 
actively involved in the clinical practice of the specialty or the subject matter of the case at the time of the alleged occurrence 
 The physician expert witness should be able to demonstrate evidence of continuing medical education relevant to the specialty or the subject 
matter of the case 
 The physician expert witness should be prepared to document the percentage of time that is involved in serving as an expert witness. In 
addition, the physician expert witness should be willing to disclose the amount of fees or compensation obtained for such activities and the 
total number of times he or she has testifi ed for the plaintiff or defendant 

  From Ref. [ 5 ]  
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and (3) ensuring accurate informed consent. Good communi-
cation with patients has become more diffi cult in the present 
era, with time pressures to see more patients over a set period 
of time, with many procedures being performed in the outpa-
tient setting, and with inpatient stays becoming shorter. Beck 
emphasizes the need for physicians to listen to patients, to 
remember and use the patient’s name, to use lay terminology, 
to take the time to answer all of the patient’s questions, and 
to make sure that his    contact information is available. 

 Complete and accurate documentation is crucial in defend-
ing claims and may even serve as a deterrent to a potential 
claim, when a plaintiff’s attorney reviews a potential case and 
fi nds that the documentation is so complete that it would be 
diffi cult to convince a jury that what happened is anything 
other than what is documented. Charles F. Gay, Jr., JD has pub-
lished a list of suggestions that can be helpful with regard to 
documentation—the list is shown in Table  39.3  [ 10 ].

       Informed Consent 

  Key Concept :  Informed consent is a process that allows 
respect for a patient ’ s autonomy to be preserved and can be 
broken down into seven elements .  Except in certain emer-
gency settings ,  informed consent should be obtained from a 
patient every time a procedure is performed . 

 Most of you recognized that informed consent should be 
comprised of a detailed description of the procedure and 
accompanied by the procedure’s inherent risks, benefi ts, and 
alternatives. Yet, it should really go beyond that. Beauchamps 
and Childress have broken informed consent down into 
seven elements as shown in Table  39.4  [ 11 ].

   The threshold elements describe the preconditions 
 necessary for appropriate informed consent. The notion of 

competence, at its core, means the “ability to perform a task 
[ 12 ].” In one sense, in order to exercise autonomy at all, a 
person must be competent. The determination of whether a 

   Table 39.2    Recommended guidelines for behavior of the physician acting as an expert witness   

 Physicians have an obligation to testify in court as expert witnesses when appropriate. Physician expert witnesses are expected to be impartial 
and should not adopt a position as an advocate or partisan in the legal proceedings 
 The physician expert witness should review all the relevant medical information in the case and testify to its content fairly, honestly, and in a 
balanced manner. In addition, the physician expert witness may be called upon to draw an inference or an opinion based on the facts of the 
case. In doing so, the physician expert witness should apply the same standards of fairness and honesty 
 The physician expert witness should be prepared to distinguish between actual negligence (substandard medical care that results in harm) and 
an unfortunate medical outcome (recognized complications occurring as a result of medical uncertainty) 
 The physician expert witness should review the standards of practice prevailing at the time and under the circumstances of the alleged 
occurrence 
 The physician expert witness should be prepared to state the basis of his or her testimony or opinion and whether it is based on personal 
experience, specifi c clinical references, evidence-based guidelines, or a generally accepted opinion in the specialty. The physician expert 
witness should be prepared to discuss important alternate methods and views 
 Compensation of the physician expert witness should be reasonable and commensurate with the time and effort given to preparing for 
deposition and court appearance. It is unethical for a physician expert witness to link compensation to the outcome of a case 
 The physician expert witness is ethically and legally obligated to tell the truth. Transcripts of depositions and courtroom testimony are public 
records and subject to independent peer reviews. Moreover, the physician expert witness should willingly provide transcripts and other 
documents pertaining to the expert testimony to independent peer review if requested by his or her professional organization. The physician 
expert witness should be aware that failure to provide truthful testimony exposes the physician expert witness to criminal prosecution for 
perjury, civil suits for negligence, and revocation or suspension of his or her professional license 

  From Ref. [ 5 ]  

   Table 39.3    Helpful hints at documenting properly and accurately   

  1.  If you are the treating or primary physician, make a daily entry 
on the chart 

  2. Always sign, date, and time each entry 
  3. Chart at the earliest time 
  4.  If a situation prevents you from charting until later, state why 

and that the record times are best estimates 
  5. Chart all consultations 
  6.  Write legibly and spell correctly. Use accepted medical 

abbreviations 
  7. Never alter the medical records 
  8.  Never black out or white out any entry on a chart. Should you 

make a mistake in charting, place a single line through the 
erroneous entry and label the entry “error in charting.” Follow 
the hospital policy on charting. An addendum is acceptable if 
placed in sequence with the date and time made 

  9.  Chart professionally. Do not impugn or insult the patient. Do not 
impugn, insult, or criticize colleagues, co-workers, or support staff 

 10.  Always designate the dose, site, route, and time of medication 
administration 

 11. Do not chart incident reports in your notes 
 12.  Chart objectively rather than subjectively and avoid ambiguous 

terms 
 13.  Document use of all restraints, safeguards, and patient 

positioning 
 14. Document all patient noncompliance 
 15.  Document all patient education, discharge instructions, and 

patient responses 
 16. Document the patient’s status on transfer or discharge 
 17. Ensure the patient’s name is on each page of the medical chart 
 18. Do not chart in advance 

  With permission from Terry Hicks  
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patient is competent rests on his cognitive abilities both to 
comprehend information and to consider the consequences 
of actions. The judging of competence in marginal cases is a 
complex task that is beyond the scope of this chapter. The 
other threshold element is voluntariness, that is, the condi-
tion in which decision-making can be considered free from 
outside coercive infl uence. 

 The transformation elements are a second preliminary 
requirement for informed consent. Disclosure of material 
information is a central component of the informed consent 
process and is often thought of as the major condition on 
which a good informed consent is based. Beauchamps and 
Childress have outlined the core information that should be 
disclosed in an informed consent, including the fi fth ele-
ment, recommendation [ 13 ]:
•    Those facts or descriptions that patients or subjects usu-

ally consider material in deciding whether to refute or 
consent to the proposed intervention or research  

•   Information the professional believes to be material  
•   The professional’s recommendation  
•   The purpose of seeking consent  
•   The nature and limits of consent as act of authorization    

 The last transformation element is a demonstrated under-
standing of the disclosure and the recommendation. 

Next, the consent elements comprise the action portion of 
the informed consent process. A decision must be made by 
the patient, with a caveat that the decision is voluntary, as 
specifi ed in the preconditions. Finally, for the informed con-
sent process to be complete, the patient must signify, usually 
in the form of a document, his or her authorization that the 
procedure may be carried out.   

    Ethics 

  Key Concept :  The practice of surgery involves unique ethical 
challenges .  In part ,  this is secondary to the fact that surgeons 
take on a different level of responsibility than most physi-
cians when they encounter patients . 

 The fi eld of ethics in surgery encompasses a wide range 
of topics and ideals—too large to concisely state in this chap-
ter. Yet, it is important to recognize not only the role that 
ethics play daily in surgery but how surgery can be particu-
larly challenging. Often, the surgeon may meet the patient 
only once prior to heading off to the operating room for a 
large and very invasive procedure. The doctor-patient rela-
tionship has to be established in this short fi rst meeting, as it 
often is the start to a longer-term relationship. After the oper-
ative procedure, the surgeon and team take full responsibility 
for the procedure itself, the postoperative care, and, most 
often, the long-term follow-up of the patient—including 
management of any complications that might arise. The 
established relationship that results from this interaction is 
intense since it comes about very quickly and often under 
adverse circumstances. 

 Another challenge is the fact that surgeons cannot easily 
“redo” their work, as many in other professions can. This 
luxury of time is afforded to attorneys who can appeal their 
cases, movie directors who can reshoot a scene, and accoun-
tants who can amend a return that has already been fi led. 
Indeed, most non-surgeon physicians function on a different 
timescale than surgeons and can more easily change a course 
of action if the treatment selected is not working. For sur-
geons who work under the pressure of time, it is imperative 
that you do what you think is best, using your judgment, 
medical knowledge and expertise, and previous experience. 
You ought to be as scrupulous as possible in assuring that 
bioethical and legal guidelines are followed since this is 
what good patient care consists in. 

    Treating Yourself, a Family Member, or Friend 

  Key Concept :  Understand the complex factors at play when 
embarking on this situation and ask yourself honestly , “ Am I 
the right person for the job ?” ( more than just technically or 
knowledgeably ). 

 We have previously considered the ethical problems that 
arise when a surgical problem arises in a surgeon’s beloved 
friend or family member [ 14 ]. The problem with such situa-
tions is knowing whether or not it is possible to assume the 
same level of objectivity as when you operate on a stranger. 
The postoperative management of such a patient may become 
diffi cult to pull off if tough choices must be made. The fi rst 
consideration that can be made is one of  benefi cence . It is 
possible that the surgeon in question is the best possible per-
son to perform the operation—such a situation may arise for 
a trauma surgeon who sees his brother in the trauma bay after 
a stabbing to the chest. Since all of the other trauma surgeons 
are at home, benefi cence dictates that the surgeon should 
operate, given that he is the only one who can perform a 
lifesaving operation. A second consideration is one of 

   Table 39.4    Seven elements of informed consent   

 I. Threshold elements (preconditions) 
  1. Competence (to understand and decide) 
  2. Voluntariness (in deciding) 
 II. Transformation elements 
  3. Disclosure (of material information) 
  4. Recommendation (of a plan) 
  5. Understanding (of 3 and 4) 
 III. Consent elements 
  6. Decision (in favor of a plan) 
  7. Authorization (of the chosen plan) 

  From Beauchamp and Childress [ 13 ]. With permission of Oxford 
University Press, USA  
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  nonmalefi cence . The confl ict of interest that arises in situa-
tions such as this may cause one interest (such as the prolon-
gation of a life) to outweigh another more clinically important 
interest (such as the best course of action for the patient). 
Furthermore, respect for  autonomy  may come into play as 
patients may be hesitant to question their physician- relative 
that may lead them to consent to more risky  procedures than 
they would otherwise undertake. It is diffi cult to guarantee 
autonomous consent, free from coercion in such an instance. 

 LaPuma and Priest have addressed this topic in the litera-
ture with seven questions a physician who is considering 
treating a relative ought to consider prior to making a deci-
sion [ 15 ]. First, the physician should consider whether he is 
trained to meet his relative’s needs. Second, he should won-
der whether his closeness to the relative would prevent him 
from probing his relative’s intimate history and coping with 
bad news, if need be. Third, the physician should wonder 
whether he is objective enough to prevent his giving, “too 
much, too little, or inappropriate care.” Fourth, he should 
consider whether his involvement might exacerbate intra- 
familial confl icts. Fifth, the physician ought to wonder 
whether his relative might better comply with treatment pre-
scribed by an unrelated physician. Sixth, he should examine 
whether he would allow a physician to whom he may refer 
his relative to actually care for him or her. Finally, the physi-
cian should be readily accountable to both his peers and the 
public for the care he gives his relative. 

 The treating of family members is a problem that was 
known historically. In 1794, Thomas Percival wrote, in ref-
erence to the topic, “The natural anxiety and solicitude which 
he experiences at the sickness of a wife, child, or anyone 
who by the ties of consanguinity is rendered particularly dear 
to him, tend to obscure his judgment and produce timidity 
and irresolution in his practice [ 16 ].” Little has changed with 
reference to this view, with the current American Medical 
Association position being, “physicians generally should not 
treat themselves or members of their immediate families … 
[except] in emergency settings or isolated settings where 
there is no qualifi ed physician available [ 17 ].”  

    Refusing Treatment 

  Key Concept :  Refusal of care is a patient ’ s right  ( with sound 
mind and proper understanding ).  With any confusion ,  you 
should likely opt in favor of lifesaving treatment . 

 Another ethical dilemma commonly besetting the colorec-
tal surgeon arises when a patient or a patient’s family refuses 
a treatment that has been recommended. This situation 
becomes particular when the patient has sound decision- 
making capacity and refuses potentially life-sustaining treat-
ment. In the Nancy Cruzan case, the US Supreme Court 
upheld the right of person of sound mind to refuse lifesaving 

medical treatment including resuscitation, blood transfusion, 
ventilators, and artifi cial hydration and nutrition. The court 
defended its decision with the statement, “the right of every 
individual to the possession and control of his own person, 
free from all restraint or interference of others, unless by 
clear and unquestionable authority of law under the liberty 
interest, protected by the Due Process clause of the Fourteenth 
Amendment of the Constitution.” Every refusal of lifesaving 
treatment by a patient should be accompanied by an evalua-
tion of decision-making capacity and a consequent assurance 
that the patient fully understands the consequences should he 
refuse treatment. If uncertainty exists, physicians are right to 
opt in favor of the lifesaving treatment. 

 A more common and familiar scenario in which a patient 
might refuse life-sustaining treatment is when the patient is 
acting from religious belief. Jehovah’s Witnesses, for exam-
ple, will often refuse to accept blood transfusions. In the set-
ting of major surgery, this refusal is often associated with a 
major risk of death, making the decision to operate on such 
patients a diffi cult one. In all cases, though, the patient’s 
autonomy must prevail over almost every other consider-
ation when the patient is competent and is not a minor. In 
cases where the physician considers the patient to not be 
competent to make such a major decision, she may seek a 
court order permitting the blood transfusion. If a reasonable 
argument that the negative effects, whatever aspect that 
might be, of transfusion are outweighed by the positive, 
courts may permit the transfusion of blood. In the setting of 
minors, parents may attempt to block the transfusion of 
blood products. This is probably the most common situation 
in which a court order is sought, and the one that court orders 
to transfuse is most commonly granted. 

 The matter of decisional capacity deserves further exami-
nation. Impaired decisional capacity may be found in minors, 
mentally handicapped persons, those with organic brain dis-
ease or in toxic states, and those with psychiatric conditions. 
The treatment of minors with respect to decisional capacity 
varies from state to state. Several different situations can 
arise in which minors can be declared to have suffi cient deci-
sional capacity to provide informed consent, notably, when 
they are emancipated, when they present with conditions that 
are previously categorized as minor treatment statutes, and 
when they are designated as “mature” minors [ 18 ]. Another 
complexity in decisional capacity arises when a patient has a 
progressively deteriorating mental condition such as 
Alzheimer’s disease. A simple diagnosis of mild Alzheimer’s 
does not mean that a patient has lost decisional capacity. In 
fact, such patients have capacity to make most of their medi-
cal decisions. The problem exists when the patient deterio-
rates to the point at which the decisional capacity comes into 
question. The status of disease, paired with the complexity of 
the decision at hand, can make the matter of adequate deci-
sional capacity diffi cult to discern in such patients.   
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    Advanced Directives 

  Key Concept :  Having knowledge of a patient ’ s advanced 
directives will not only help you out with diffi cult decisions 
but most often will also help family members understand 
what your patient wants for themselves and allow the desired 
treatment . 

 When a patient does not have decisional capacity, a prob-
lem arises about who should make decisions for the patient 
regarding care. Advanced directives are instructions that are 
provided by patients that provide direction to caretakers 
about how decisions should be made should they become 
impaired [ 19 ]. Surgeons quite frequently fi nd themselves at 
the bedside of a dying patient who has lost such decisional 
capacity, so facility with such issues is paramount. For sur-
geons, several other factors also make knowledge about 
advanced directives and decisional capacity important. First, 
we respect the notion that medical decisions should be rooted 
in autonomy; patients should be able to decide what medical 
therapies they undergo. If incapacitated, then surgeons can 
continue to respect patient autonomy through the use of 
advanced directives. Surgeons do not often have the type of 
established physician-patient relationship that a primary care 
doctor might have. Finally, surgeons often provide invasive 
therapy and treat morbid problem with a high risk of mortal-
ity. These features all promote the idea that surgeons should 
be familiar with advanced directives. 

 There are several standard ways that patients can express 
their preferences through an advanced directive. The fi rst is 
through a living will. A living will is a document created by 
a patient that details what the patient’s preferences are at if 
death should become imminent and the patient should 
become incapacitated. For some, a living will is simply a 
statement that the patient would like to die a natural death 
and indicate unwillingness to be kept alive by heroic mea-
sures or, by contrast, that the patient would like to be kept 
alive as long as possible, despite whatever may happen. 
Others, however, give specifi c directions as to which medi-
cal therapies should and should not be used, from pain medi-
cation to enteral feeding to hydration. In many states, the 
activation of a living will requires the patient to be in immi-
nent danger of death before the terms are activated. 

 A second method by which a patient’s preferences can be 
expressed is by appointment of a durable power of attorney 
for health care. A durable power of attorney is a surrogate 
decision-maker who steps in when a patient no longer has 
decisional capacity. The “durable” aspect refers to the fact 
that the power of attorney will be able to continue to make 
decisions for the patient, should they become incapacitated. 

 If there is not a designated power of attorney and no docu-
ment exists detailing what should be done should a patient 
become incapacitated, the problem then exists of fi nding a 
surrogate decision-maker. States differ as to just how a sur-
rogate decision-maker should be identifi ed, but a defi ned 

hierarchy usually is specifi ed, e.g., spouse, adult children, 
and siblings. Such a surrogate decision-maker, once identi-
fi ed, should be interested in acting in the best interest of and 
according to the wishes and values of the patient (see below). 
It is generally thought that a durable power of attorney, or a 
family member who knows the patient well, is superior to a 
living will in that a person who is familiar with the patient’s 
preferences can respond to the nuances in treatment and often 
tortuous twists and turns that can be faced when morbidly ill. 

 Designation of a durable power of attorney or a family 
member with familiarity about the patient’s preferences as a 
surrogate decision-maker is often not enough. The spectrum 
of options available to a patient can be quite vast, and often, 
the decision-maker will not know what the patient would 
want. What should be done then? Two standards apply in this 
situation. First, the  substituted judgment  standard may be 
applied. In applying substituted judgment, the decision- 
maker bases the decision on his knowledge of the patient, 
and of other, perhaps similar decisions that the patient has 
made in the past.    The decision-maker then decides what to 
do based on what he thinks the patient would want if he were 
competent. Often though, decision-makers do not feel com-
fortable making such an estimation, possibly because their 
knowledge about the patient is not that intimate. In this set-
ting, decision-makers can use the other standard, that of the 
“best interest.” In the best interest standard, decision-makers 
decide based on what, in the decision-makers opinion, would 
be best for the patient, without trying to determine what the 
patient would want. 

 Several other problems arise in surrogate decision- 
making. The matter of when the advance directive should be 
activated is an important one. Take, for example, an elderly 
woman who has undergone a colectomy for cancer and on 
postoperative day three develops a severe pneumonia, which 
requires intubation. The patient, now incapacitated, cannot 
make decisions regarding her care, but, unless the patient 
becomes moribund, this is not the right time to resort to a 
living will. Instead, standard, aggressive care should be pro-
vided. In general, it is wise to err on the side of life and on 
the side of standards of care. In such situations, consultation 
from the hospital’s ethics committee can be valuable. 

 In 1991, the Physician Order for Life-Sustaining Treatment 
(POLST) Paradigm Initiative was brought into existence as 
an alternative to the advanced directive [ 20 ]. It was recog-
nized that the diversity and lack of uniformity amongst 
advanced directives lead to uneven realization of patients’ 
end-of-life preferences [ 21 ]. The POLST Paradigm Initiative 
was a task force centered at Oregon Health & Science 
University comprised of stakeholders from across the spec-
trum of health care. The result was the development of a stan-
dardized form, released in 1995, known as “the POLST 
form” which could serve as an actual set of portable physi-
cian orders and would be placed in the front of a patient’s 
chart. A sample POLST form is shown in Fig.  39.1  [ 22 ].
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  Fig. 39.1    A sample POLST form (From: POLST Paradigm Forms[ 23 ])       
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Fig 39.1 (continued)
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   In contrast to a patient’s advance directive, which is ide-
ally formulated well in advance of any illness, and addresses 
potential illness, the POLST form serves as an actual physi-
cian order and is formulated in the context of an advanced 
chronic illness. POLST is most appropriately used when life 
expectancy is less than 1 or 2 years and the need for advanced 
life support is highly likely and predictable. POLST pro-
grams are currently in use or development in well more than 
half of US states [ 23 ]. In one study of a stratifi ed, random 
sample of 90 Medicaid-eligible nursing facilities in Oregon, 
Wisconsin, and West Virginia [ 24 ], it was found that resi-
dents with POLST forms were more likely to have orders 
about life-sustaining treatment preferences beyond cardio-
pulmonary resuscitation than residents without (98.0 % vs. 
16.1 %,  P  < 0.001). Furthermore, there were no differences in 
symptom assessment or management between residents with 
and without POLST forms. Residents with POLST forms 
indicating orders for comfort measures only were less likely 
to receive medical interventions (e.g., hospitalization) than 
residents with POLST full treatment orders ( P  = 0.004), resi-
dents with traditional do-not-resuscitate orders ( P  < 0.001), 
or residents with traditional full code orders ( P  < 0.001). 
These fi ndings are consistent with the goals of POLST and 
suggest a successful implementation of this paradigm.  

    Confl icts of Interest (COI) 

  Key Concept :  A confl ict of interest is a state in which there 
exists a dynamic interaction between two differing interests 
of the same person ,  such that his interest in one impacts his 
ability to realize ,  and possibly execute ,  a pure motive in the 
other .  Be aware of your surroundings and fully disclose all 
potential confl icts . 

 Another common ethical problem faced by colorectal sur-
geons is the problem of fi nancial confl icts of interest. As fed-
eral research funding available to surgeons diminishes, the 
idea of obtaining extramural support from the biomedical 
and pharmaceutical industry becomes attractive. In addition, 
colorectal surgeons in practice, especially those in academic 
practice, are common targets of marketing efforts by such 
companies. Many institutions in the fi eld of medicine and 
biomedical research, such as the American Medical 
Association [ 25 ], PhRMA [ 26 ], and the National Institutes 
of Health [ 27 ], as well as most universities have also pub-
lished guidelines that serve to give their members guidance 
with regard to fi nancial COI and relationships with industry. 
Guidelines for the management of confl icts of interest have 
also been put forth by the Institute of Medicine [ 28 ] and the 
Association of American Medical Colleges [ 29 ]. 

 One of us (JDK) has recently published a summary and cat-
egorization of 4 years of disclosures (2006–2009) given by 
presenters at the annual Clinical Congress of the American 
College of Surgeons. We found that in the 3,122 disclosures 

made by 490 individuals, “colorectal surgeon” was the most 
common profession and the most common type of disclosure 
was “consulting.” This may be that they are actually the highest 
or, perhaps, the group most likely to disclose relationships. 
Regardless, the company with the highest number of disclo-
sures was Covidien. Disclosers used 195 different terms to 
describe their relationships, making the need for a standardized 
nomenclature necessary [ 30 ]. In another recent study, only 
71 % of disclosers at a national meeting of orthopedic surgeons 
believed that their relationships involved any “confl ict” [ 31 ]. 

 The confl ict of interest problem is a specifi c case within a 
broader category of ethical problems that has grown in impor-
tance over the last several decades: institutional  bioethics. In 
1995, Ezekiel Emanuel wrote that the focus of bioethics could 
be shifted from “articulating principles and rules that apply to 
individual cases to devising institutional structures that can 
ensure ethical behavior [ 32 ].” The response to Emanuel’s call 
in the intervening time has been scarce. Institutions are diffi -
cult to classify morally—do they represent collections of indi-
viduals, or are they entities that deserve the rights of 
individuals? Also, the number and variety of institutions that 
physicians interact with is large. What happens to a physi-
cian’s individual moral responsibility if an institution requires 
an individual physician to do something that it has deemed 
“ethical”? Who would take on responsibility if an unforeseen 
harm is done to a patient as a result of guidelines being prop-
erly followed, if simple rule following is to be encouraged—
the physician or the institution? Aside from ethical guidelines, 
all institutions have guidelines of many other types that can 
restrict certain behaviors in individuals and empower others. 

 The real problem with physician confl icts of interest 
comes about when one of the two interests is fi nancial and 
the other is the well-being of the patient. There is an over-
arching view in society that physicians should have no inter-
ests interfering with their relationship with the patient. 
Financial confl icts are viewed as particularly deplorable. The 
American “healthcare system” would not be recognizable, 
however, without the massive private industry component 
that produces drugs and devices and manages health sys-
tems. At times, it seems that there is no interface between 
this private industry component and patients, other than phy-
sicians. At present, the role of institutions in medicine to 
mediate this relationship is still being worked out. 

 The other concern in fi nancial confl icts of interest is that 
physicians that receive payments from industry cannot 
 manage this interest weighed against the well-being of the 
patient. The question that needs to be answered is: “is it 
 possible to have a confl ict of interest and yet be free from the 
type of bias that would negatively impact patient care?” Also, 
the fact that fi nancial confl icts of interest are focused on as 
compared to other interests such as academic promotion, 
advancement of original ideas in diagnosis or therapy, and 
balance between family and work life should be addressed. 
One reason for the focus on fi nancial confl icts of interest is 

39 Medicolegal and Ethical Dilemmas



596

that money is fungible and quantifi able. Is there something 
more about fi nancial confl icts of interest to warrant a nearly 
exclusive focus on this confl ict of interest? There is no term to 
describe confl icts of interest, properly managed, but the 
proper management of all confl icts of interest seems to be 
common to the successful practice of surgery. 

 In surveys, most physicians report some fi nancial 
 relationship with industry [ 33 ,  34 ]. Such relationships were 
historically accepted as a necessary part of the progression of 
biomedical science, though serious accusations of imprudent 
management on the parts of both physicians and industry 
started arising in over the last decade [ 35 – 38 ]. Yet, what 
about now? Is disclosure what is needed to provide appropri-
ate accountability for this problem? As Justice Louis 
Brandies famously put it, and Senator Charles Grassley 
echoed it, “Sunlight is said to be the best of disinfectants 
[ 39 ,  40 ],” For several years prior to the passage of the Patient 
Protection and Affordable Care Act (PPACA), attempts at 
legislation of the physician fi nancial confl icts of interest 
problem were attempted by members of the US Congress, 
led by Charles Grassley, who has made openness and disclo-
sure across industries a focus of his legislative effort. On 
March 23, 2010, the PPACA became law and includes a sec-
tion known as the “Physician Payment Sunshine 
Provision [ 41 ].” The provision requires drug, biologic, and 
medical device companies to report all payments and other 
transfers of value to physicians and teaching hospitals. The 
minimum value required for reporting is $10 per instance or 
$100 per year. The fi rst reports will be due on March 31, 
2013. Table  39.5  is extracted from the PPACA and shows 
what fi nancial relationships will be counted. It will be intrigu-
ing to see what effect this large-scale disclosure has on this 
relationship between institutions and individuals in surgery.

   Financial confl icts of interest amongst surgeons represent 
a special case. A continuous and long-lasting relationship 
between physicians and industry is needed for the innovation 
and production of safe surgical devices that has marked the 
progress of surgery of the last several decades. Given that the 
means of production in the United States is in the private sec-
tor, there is therefore, by necessity, a relationship between 
device manufacturers and actively operating surgeons. 
Innovation and device development is diffi cult to conceive of 
without such a relationship.  

    Summary Pearls 

 This chapter represents simply a few of the highlights regard-
ing medicolegal and ethical situations you will face. Not 
everything needs to be a dilemma. Foremost, do the right 
thing for your patient with a clean conscious and no ulterior 
motives. By simply adhering to that principle, you will likely 
be able to avoid major problems. When you do have an issue, 

   Table 39.5    Financial relationships that will require disclosure under 
the Patient Protection and Affordable Care Act (PPACA)   

 SEC. 1128G o42 U.S.C. 1320a–7 h. TRANSPARENCY REPORTS 
AND REPORTING OF PHYSICIAN OWNERSHIP OR 
INVESTMENT INTERESTS. 
 (a) TRANSPARENCY REPORTS.— 
 (1) PAYMENTS OR OTHER TRANSFERS OF VALUE.— 
 (A)  IN GENERAL.—On March 31, 2013, and on the 90th day of 

each calendar year beginning thereafter, any applicable 
manufacturer that provides a payment or other transfer of value 
to a covered recipient (or to an entity or individual at the request 
of or designated on behalf of a covered recipient), shall submit 
to the Secretary, in such electronic form as the Secretary shall 
require, the following information with respect to the preceding 
calendar year: 

 (i) The name of the covered recipient. 
 (ii)  The business address of the covered recipient and, in the case of 

a covered recipient who is a physician, the specialty and National 
Provider Identifi er of the covered recipient. 

 (iii) The amount of the payment or other transfer of value. 
 (iv)  The dates on which the payment or other transfer of value was 

provided to the covered recipient. 
 (v) A description of the form of the payment or other transfer of 
value, indicated (as appropriate for all that apply) as— 
  (I) cash or a cash equivalent; 
  (II) in-kind items or services; 
  (III)  stock, a stock option, or any other ownership interest, 

dividend, profi t, or other return on investment; or 
  (IV)  any other form of payment or other transfer of value (as 

defi ned by the Secretary). 
 (vi)  A description of the nature of the payment or other transfer of 

value, indicated (as appropriate for all that apply) as— 
  (I) consulting fees; 
  (II) compensation for services other than consulting; 
  (III) honoraria; 
  (IV) gift; 
  (V) entertainment; 
  (VI) food; 
  (VII) travel (including the specifi ed destinations); 
  (VIII) education; 
  (IX) research; 
  (X) charitable contribution; 
  (XI) royalty or license; 
  (XII) current or prospective ownership or investment interest; 
  (XIII)  direct compensation for serving as faculty or as a speaker 

for a medical education program; 
  (XIV) grant; or 
  (XV)  any other nature of the payment or other transfer of value 

(as defi ned by the Secretary). 
 (vii)  If the payment or other transfer of value is related to marketing, 

education, or research specifi c to a covered drug, device, 
biological, or medical supply, the name of that covered drug, 
device, biological, or medical supply. 

 (viii)  Any other categories of information regarding the payment 
or other transfer of value the Secretary determines 
appropriate.” 

  From: Patient Protection and Affordable Care Act/Title VI. H.R. 3590 
the United States Senate. Title VI.   http://en.wikisource.org/wiki/
Patient_Protection_and_Affordable_Care_Act/Title_VI     
 From The Patient Protection and Affordable Care Act (PPACA) [ 41 ]  
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talk to your peers, support group, or the ethics board of your 
hospital to get other opinions. Through it all, you are not 
alone. What you will likely fi nd out is that you face similar 
issues that many of your fellow surgeons face on a daily basis 
as well.     

   References 

       1.   Wah RM. Letter. “From the AMA: medical malpractice reform.” 
The New York Times. 15 Oct 2011.  

    2.   Medical liability reform – demonstration grants. American College 
of Physicians. 2011. Accessed online on 16 Aug 2012 at:   http://
www.acponline.org/advocacy/where_we_stand/access/internists_
guide/iii12-medical-liability-reform-demo.pdf    .  

     3.    Carroll AE, Parikh PD, Buddenbaum JL. The impact of defense 
expenses in medical malpractice claims. J Law Med Ethics. 
2012;40(1):135–42.  

    4.      The American College of Surgeons. Statement on the physician act-
ing as an expert witness. Bulletin of the American College of 
Surgeons, 4th edn, Vol. 96, 2011.  

      5.    Kern KA. Medical malpractice involving colon and rectal disease: 
a 20-year review of United States civil court litigation. Dis Colon 
Rectum. 1993;36(6):531–9.  

    6.    Rex DK, Bond JH, Feld AD. Medical-legal risks of incident can-
cers after clearing colonoscopy. Am J Gastroenterol. 2001;96(4):
952–7.  

    7.    Barloon TJ, Shumway J. Medical malpractice involving radiologic 
colon examinations: a review of 38 recent cases. AJR Am J 
Roentgenol. 1995;165(2):343–6.  

    8.    Gerstenberger PD, Plumeri PA. Malpractice claims in gastrointesti-
nal endoscopy: analysis of an insurance industry data base. 
Gastrointest Endosc. 1993;39(2):132–8.  

    9.    Beck DE. Chapter 14. Medicolegal aspects of coloprotologic prac-
tice. In: Wexner SD, Zbar AP, Pescatori M, editors. Complex ano-
rectal disorders. London: Springer; 2005.  

    10.    Gay Jr CF. Medicolegal issues. In: Hicks TC, Beck DE, Opelka FG, 
Timmcke AE, editors. Complications of colorectal surgery. 
Baltimore: Williams & Wilkins; 1996. p. 468–77.  

    11.       Beauchamp TL, Childress JF. Principles of biomedical ethics. 6th 
ed. New York: Oxford University Press; 2008. p. 120–1.  

    12.    Culver CM, Gert B. Philosophy in medicine. New York: Oxford 
University Press; 1982. p. 123–6.  

     13.    Beauchamp TL, Childress JF. Principles of biomedical ethics. 6th 
ed. New York: Oxford University Press; 2009. p. 121.  

    14.    Kerrigan J, Rovelstad S, Kodner IJ, La Puma J, Keune JD. All in the 
family: how close is too close? The ethics of treating loved ones. 
Surgery. 2011;149(3):433–7.  

    15.    La Puma J, Priest ER. Is there a doctor in the house? An analysis of 
the practice of physicians’ treating their own families. JAMA. 
1992;267(13):1810–2.  

    16.    American Medical Association. Of the duties of physicians to each 
other, and to the profession at large: of the duties of physicians in 
reward to professional services to each other. In: Code of medical eth-
ics. Chicago: American Medical Association; 1847, chap 2, article II.  

    17.   AMA Code of Ethics. Opinion 8.19-Self-treatment or treatment of 
immediate family members. Accessed online on 2 Sept 2012 at: 
  http://www.ama-assn.org/ama/pub/physician-resources/medical- 
ethics/code-medical-ethics/opinion819.page?    .  

    18.    Baren JM. Ethical dilemmas in the care of minors in the emergency 
department. Emerg Med Clin North Am. 2006;24(3):619–31.  

    19.   Jaworska A. Advance directives and substitute decision-making. 
In: Zalta EN, editor. The Stanford encyclopedia of philosophy 
(Summer 2009 ed.).   http://plato.stanford.edu/archives/sum2009/
entries/advance-directives/    .  

    20.   History of the POLST paradigm initiative. Center for Ethics in 
Health Care. Oregon Health and Science University. 2008. 
Accessed online on 13 Sept 2012 at:   http://www.ohsu.edu/polst/
developing/history.htm    .  

    21.    Perkins HS. Controlling death: the false promise of advance direc-
tives. Ann Intern Med. 2007;147:51–7.  

    22.   POLST Paradigm Forms. Physician orders for life sustaining treat-
ment website. Accessed online at:   http://www.ohsu.edu/polst/pro-
grams/sample-forms.htm    . on 19 Sept 2012.  

     23.   State Contact List. Physician orders for life sustaining treatment 
website. Accessed online at:   http://www.ohsu.edu/polst/programs/
state+programs.htm    . on 19 Sept 2012.  

    24.    Hickman SE, Nelson CA, Perrin NA, Moss AH, Hammes BJ, Tolle 
SW. A comparison of methods to communicate treatment prefer-
ences in nursing facilities: traditional practices versus the physician 
orders for life-sustaining treatment program. J Am Geriatr Soc. 
2010;58(7):1241–8.  

    25.   American Medical Association. Confl ict of interest policy and 
statement on disclosure of affi liations. 1999. Accessed online on 21 
Dec 2009 at:   www.ama-assn.org/ama1/pub/upload/mm/37/coi- 
policy.doc    .  

    26.   The Pharmaceutical Research and Manufacturers of America 
(PhRMA). Code on interactions with healthcare professionals. 
2009. Accessed online on 21 Dec 2009 at:   http://www.phrma.org/
fi les/attachments/PhRMA%20Marketing%20Code%202008.pdf    .  

    27.   The National Institutes of Health Ethics Program. Confl ict of inter-
est. 2008. Accessed online on 21 Dec 2009 at:   http://ethics.od.nih.
gov/topics/coi.htm    .  

    28.   Institute of Medicine. Confl ict of interest in medical research, edu-
cation, and practice. Washington: National Academies Press; 2009. 
Accessed online on 30 Oct 2009 at:   http://www.iom.edu/en/
Reports/2009/Conflict-of-Interest-in-Medical-Research-
Education-and-Practice.aspx    .  

    29.      The AAMC Task Force on Industry Funding of Medical Education. 
Industry funding of medical education report of an AAMC task 
force. Accessed online on 30 Oct 2009 at:   http://services.aamc.org/
publications/showfi le.cfm?fi le=version114.pdf&prd_id=232    .  

    30.    Keune JD, Vig S, Hall BL, Matthews BD, Klingensmith ME. 
Taking disclosure seriously: disclosing fi nancial confl icts of inter-
est at the American College of Surgeons. J Am Coll Surg. 2011;
212(2):215–24.  

    31.    Okike K, Kocher MS, Wei EX, Mehlman CT, Bhandari M. 
Accuracy of confl ict-of-interest disclosures reported by physicians. 
N Engl J Med. 2009;361(15):1466–74.  

    32.    Emanuel EJ. Medical ethics in the era of managed care: the need for 
institutional structures instead of principles for individual cases. J 
Clin Ethics. 1995;6(4):335–8.  

    33.    Campbell EG, Gruen RL, Mountford J, Miller LG, Cleary PD, 
Blumenthal D. A national survey of physician-industry relation-
ships. N Engl J Med. 2007;356(17):1742–50.  

    34.    Campbell EG, Weissman JS, Ehringhaus S, Rao SR, Moy B, 
Feibelmann S, Goold SD. Institutional academic industry relation-
ships. JAMA. 2007;298(15):1779–86.  

    35.   Harris G. Top psychiatrist didn’t report drug maker’s pay, fi les 
show. The New York Times. 4 Oct 2008.  

   36.   Meier B, Duff W. Medical school says former army surgeon hid ties 
to Medtronic. The New York Times. 14 July 2009.  

   37.   Giles J. Exposing the links between doctors and Big Pharma. New 
Scientist. Feb 2009.  

    38.   Martinez B. Spitzer charges Glaxo concealed Paxil data. The Wall 
Street Journal. 3 June 2004.  

    39.   Brandeis L. What publicity can do. Harper’s Weekly. 20 Dec 1913.  
    40.    Woodward C. New US law applies ‘sunshine’ to physician pay-

ments and gifts from drug, device industries. CMAJ. 2010;182(10):
E467–8.  

     41.   The Patient Protection and Affordable Care Act (PPACA). Public 
Law 111–148. 23 Mar 2010.    

39 Medicolegal and Ethical Dilemmas

http://www.acponline.org/advocacy/where_we_stand/access/internists_guide/iii12-medical-liability-reform-demo.pdf
http://www.acponline.org/advocacy/where_we_stand/access/internists_guide/iii12-medical-liability-reform-demo.pdf
http://www.acponline.org/advocacy/where_we_stand/access/internists_guide/iii12-medical-liability-reform-demo.pdf
http://www.ama-assn.org/ama/pub/physician-resources/medical-ethics/code-medical-ethics/opinion819.page?
http://www.ama-assn.org/ama/pub/physician-resources/medical-ethics/code-medical-ethics/opinion819.page?
http://plato.stanford.edu/archives/sum2009/entries/advance-directives/
http://plato.stanford.edu/archives/sum2009/entries/advance-directives/
http://www.ohsu.edu/polst/developing/history.htm
http://www.ohsu.edu/polst/developing/history.htm
http://www.ohsu.edu/polst/programs/sample-forms.htm
http://www.ohsu.edu/polst/programs/sample-forms.htm
http://www.ohsu.edu/polst/programs/state+programs.htm
http://www.ohsu.edu/polst/programs/state+programs.htm
http://www.ama-assn.org/ama1/pub/upload/mm/37/coi-policy.doc
http://www.ama-assn.org/ama1/pub/upload/mm/37/coi-policy.doc
http://www.phrma.org/files/attachments/PhRMA%20Marketing%20Code%202008.pdf
http://www.phrma.org/files/attachments/PhRMA%20Marketing%20Code%202008.pdf
http://ethics.od.nih.gov/topics/coi.htm
http://ethics.od.nih.gov/topics/coi.htm
http://www.iom.edu/en/Reports/2009/Conflict-of-Interest-in-Medical-Research-Education-and-Practice.aspx
http://www.iom.edu/en/Reports/2009/Conflict-of-Interest-in-Medical-Research-Education-and-Practice.aspx
http://www.iom.edu/en/Reports/2009/Conflict-of-Interest-in-Medical-Research-Education-and-Practice.aspx
http://services.aamc.org/publications/showfile.cfm?file=version114.pdf&prd_id=232
http://services.aamc.org/publications/showfile.cfm?file=version114.pdf&prd_id=232


599S.R. Steele et al. (eds.), Complexities in Colorectal Surgery, 
DOI 10.1007/978-1-4614-9022-7_40, © Springer Science+Business Media New York 2014

            Introduction 

 This chapter will attempt to provide an overview of the topic 
of cost structure related to surgical practice and variations 
across practice patterns, especially given the impending sig-
nifi cant transformation of the US healthcare system. The fol-
lowing discussion is meant to be a very utilitarian approach 
to the issue rather than the more traditional concept of cost- 
effectiveness that is aimed at population-level discussions. 
The hope would be that you will gain some introspection 
related to the role of the provider in the cost structure of care 
delivery rather than a keener understanding of a population- 

centric analysis of the value of a service. The terms we will 
focus on are aimed at an understanding of the impact of clini-
cal decision-making on contribution margin and cash fl ow to 
support the business intelligence at the provider, division, 
department, and hospital levels. It is no longer possible for 
clinical leaders to be lacking in a comprehensive understand-
ing of the incremental impact of resource utilization, as well 
as the implementation of new technologies. These decisions 
will strongly infl uence institutional profi tability and, there-
fore, ultimate viability in the more competitive world of the 
Accountable Care Organization. 

 While surgeons will continue to assess care plans and 
innovation within the constructs of procedural indications, 
risk factors, and short- and long-term outcomes, it is the 
additional impact on contribution margin that is rarely 
assessed. It is only the excess revenue above cost of care 
delivery that will provide fi nancing for new technology and 
recruitment of talent at an institutional level. This discussion 
will focus on a description of how hospitals and physicians 
are reimbursed for their activities, a process for assessing the 
typical costs of care, and fi nally a construct for assessing the 
potential fi nancial risks/benefi ts for assessing and either 
adopting or forgoing new technologies and procedures.  

    Diagnosis-Related Groups (DRGs) 

  Key Concept :  While the current tiered DRG system is 
designed to include similar patients ,  differences in resource 
utilization within like groupings may not be accurately 
refl ected and reimbursed . 

 The Health Care Financing Administration (Medicare) 
implemented the prospective payment system in 1983 in the 
United States [ 1 ]. The purpose of the system was to ensure 
access to care for benefi ciaries, while simultaneously pro-
viding a mechanism to control increases in healthcare costs 
for the program. The system is based on a system that incor-
porates one or more operative procedures on an organ 
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•     Changes in healthcare require the surgeon to have a 
much broader knowledge of the fi nancial impact of 
their individual clinical care in order to maintain 
fi scal responsibility.  

•   Clinical decision-making directly impacts contribu-
tion margin and cash fl ow at several levels within 
the healthcare system.  

•   Resource utilization and implementation of new 
technology must be considered in light of the clini-
cal benefi t to the patient and balanced against over-
all costs to the system.  

•   The surgeon should begin to understand the concept 
of warranty of care, which assesses the frequency of 
complications based upon clinical presentation and 
balances the cost of mitigation and treatment.    
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 system into a single grouping for payment.    The four goals 
of the DRG system were the following: (1) inclusion of 
patient characteristics should be limited to data routinely 
collected on the hospital billing form, (2) a manageable 
number of DRGs should encompass the patients managed 
in inpatient care, (3) each DRG should contain patients with 
a similar pattern of resource intensity, and (4) each DRG 
should contain patients who are clinically similar [ 1 ]. 
Currently, the majority of these groupings exist in a 3-tier 
format under the MS-DRG system to contrast those patients 
designated with or without major comorbidities/complica-
tions (CC versus non-CC) versus those with more severe 
major complications/comorbidities (MCC) within a given 
organ system. As an example under the current CMS hospi-
tal fee schedule, DRG 331 (colectomy; non-CC) is reim-
bursed at approximately a base rate of $8,310 compared to 
DRG 330 (colectomy with CC) that is reimbursed $15,400. 
Alternatively, DRG 329 (colectomy with MCC) that would 
include cases like perforated diverticulitis is reimbursed 
approximately $22,000. The fi nal payment is a bit more 
complex because a case weight multiplier is used, as well as 
adjustments for a variety of issues such as outlier status or 
post-acute care transfer. This level of calculation is beyond 
the scope of this article. It is interesting to note, however, 
that a re-operative colectomy could fall into either 331 or 
330 depending on comorbidities and postoperative compli-
cations yet are equally complex for the surgeon. Therefore, 
a healthy patient with a locally recurrent colon cancer with 
abdominal wall involvement might be reimbursed as a DRG 
331 (and hopefully discharged without serious mishap). It is 
likely that the patient would require an extensive resection; 
however, in the absence of blood transfusions, a prolonged 
ileus, a signifi cant surgical site infection, or some other 
postoperative misadventure, it might not rise to the level of 
DRG 330. This would be in spite of the fact that a prolonged 
operative time will be required and considerably more oper-
ative resources (possibly even expensive biologic mesh for 
abdominal wall reconstruction) will be consumed compared 
to a routine fi rst time colectomy. Another example is the 
report of Pessaux et al. [ 2 ], regarding re-operative hepatic 
resection. They reviewed 42 patients submitted to 55 repeat 
hepatectomies (42 s, 11 third, and 2 fourth hepatectomies). 
There was no intraoperative or postoperative mortality; 
however, the morbidity rates doubled from fi rst to third hep-
atectomy (9.5–18.2 %). Operative duration was consider-
ably longer after a second or third hepatectomy compared to 
the fi rst. Therefore, the implication is that resource con-
sumption would be higher; however, reimbursement might 
not refl ect this fact. As a result, the common mantra of “we 
seek to deliver tertiary and quaternary care” should be 
assessed carefully because without the “easier” cases, an 
institution could fi nd itself in an unsustainable business 
model. Remember the MS-DRG system is designed to 

 provide the entire spectrum of care based upon the typical 
mix of patients within a family, not for complete reimburse-
ment for each tier. 

 A more parochial debate is occurring now with respect to 
robotic-assisted laparoscopic resections (RALR). Despite a 
paucity of debated defi ning advantages of RALR over more 
standard laparoscopic approaches, there is consistent evi-
dence that RALR adds signifi cantly to healthcare expendi-
tures. These costs are related not only to device acquisition 
but also to increased operative time and consumables costs 
[ 3 – 10 ]. Interestingly, a recent analysis of robotic-assisted 
prostatectomy could only identify a fi nancial benefi t related 
to incremental admission volume due to reduced LOS for 
other surgical procedures, but only when compared to open 
not laparoscopic prostatectomy [ 11 ]. This issue is made 
even more compelling by the general lack of supporting 
data in favor of RALR in colorectal surgery, including 
recent meta- analyses which assessed a variety of outcomes 
including return of bowel function, hospital stay, oncologi-
cal outcomes, anastomotic leakage, or postoperative mor-
bidity and mortality—none of which were improved with 
the aid of the robot [ 4 ,  12 – 14 ]. We will return to a further 
assessment of the impact of resource utilization on DRG 
performance later when we refl ect on the concept of 
warranty.  

    Impact of Bundled Care and Episode 
of Care Methodologies 

  Key Concept :  The current strategy for reimbursement based 
on expected outcomes for a given procedure ,  which includes 
penalties for the development of complications ,  is  ( in part )  a 
fl awed concept ,  rooted in poor methodology ,  and is in many 
cases inconsistent with the available data . 

 The implementation of a “bundled care” payment struc-
ture for colon resection is based upon the concept that the 
performance of the procedure has a longer duration of impact 
than simply the index hospital stay. The corollary implica-
tion is that someone is capable of fully and accurately assign-
ing components of the care process to the colectomy and 
determining what time frame is appropriate. The process 
would preferably begin with the defi nition of the optimal 
cost structure of the “perfect outcome” for the “ideal patient” 
(i.e., healthy patient, short length of stay, appropriate 
resource consumption, and no complications or readmis-
sion). From this base case cost structure, one would then 
have to adjust the cost structure to account for risk adjust-
ment, true costs of complications, impact of post-discharge 
resources (i.e., home care, subacute nursing facility), and 
readmission. One of the major failings of the current process 
of defi ning all complications as either “potentially avoid-
able” or “never events” detracts from the opportunity for a 
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fair assessment of payment. The missing component of this 
discussion is the failure to acknowledge either of the two 
facts: (1) across a population of colectomy patients, there 
remains a predictable complication rate with variation 
around a mean, and (2) cost structure and effectiveness of 
mitigation strategies must be included in the total reimburse-
ment to allow the provider to meet this cost. 

    An elegant attempt at creating a clinically relevant struc-
ture around the cost implications of complications was 
developed by Clavien et al., and subsequently modifi ed in 
which a proposed classifi cation of negative outcomes of sur-
gery and a severity grading system for complications based 
upon the cost of managing the complications, sequelae, and 
failures to cure [ 16 ]. This system graded severity on the mag-
nitude of re-intervention and whether there was permanent 
disability or death [ 16 ]. Dindo et al. modifi ed this system by 
expanding the previous 5 grades to 7 levels of severity [ 16 ]. 
   Precision was added by defi ning whether the complication 
required general anesthetic, ICU admission was needed, 
and/or the extent of organ failure was present [ 2 ]. These and 
other modifi cations have been subsequently reviewed and 
redefi ned as the “Accordion Classifi cation” for the purpose 
of expanding or contracting defi nitions across studies of dif-
ferent size and complexity [ 17 ]. Although an elegant and 
clinically relevant tool for clinicians to compare outcomes 
across various study groups, the system does not provide an 
economic framework for evaluating cost related to specifi c 
outcomes or focused prevention strategies. A refi ned 
approach would also require a methodology to capture post- 
discharge diagnoses and costs of treatment for utility in a 
bundled care format. Aside from the lack of a clinically rel-
evant economic defi nition of complications, the current 
methods of reimbursement create diametrically opposed 
incentives for either under- or overreporting certain events. 
As mentioned earlier, the Centers for Medicare & Medicaid 
Services    diagnosis-related group (MS-DRG) method of pay-
ment attempts to both risk adjust clinically and defi ne broad 
groups of resource consumption [ 1 ]. The current system for 
colectomy consists of MS-DRG 331, MS-DRG 330, and 
MS-DRG 329 [ 1 ]. This system, however, potentially rewards 
certain hospital-acquired complications of surgical care, 
while simultaneously punishing certain costs associated with 
processes of care that actually reduce complications [ 18 ]. 
Conversely, a per diem payment strategy previously 
embraced by many commercial payers impedes innovation 
in care plans by forcing providers to calculate a length of 
stay that supports their cost structure while simultaneously 
maintaining more bed capacity than might be required with 
enhanced recovery. A fi nal pitfall of the current system is a 
lack of a specifi c and consistent methodology for intra- 
institutional and cross institution cost and quality compari-
sons, including comparisons of the ACS NSQIP system to 
either the University Health Consortium or the Solucient® 

risk adjustment methodologies within the same institution 
[ 19 ,  20 ]. Further complicating the issue is the recent initia-
tives by the Centers for Medicare & Medicaid Services to 
deny supplemental payments for the so-called “never” events 
[ 21 ]. While rudimentary in implementation, the risk exists 
that complications that may not actually be predicted nor 
mitigated will not be compensated and adversely impact 
reimbursement in patient care. This will only exacerbate the 
current cost shifting in medical care delivery. Examples of 
this issue are the multiple publications which were unable to 
fi nd a benefi t related to implementation of the SCIP mea-
sures in reducing surgical site infections [ 22 – 25 ]. While no 
one can argue against the goal, clearly the data would sug-
gest that the cost of reporting outcomes, devising the imple-
mentation process, and the resources of the care plan may 
well have outstripped any benefi t to the patient or the health-
care system while negatively impacting cost at the institu-
tional level. In fact, a recent publication demonstrated that 
despite real reductions in reimbursement, there has been no 
reduction in the reported incidence of these so-called pre-
ventable infectious complications [ 26 ].    These data raise the 
specter that reductions in reimbursement without clear 
assignment of risk adjustment risk equally punishing both 
poor performers and providers assuming care of patients at 
greatest risk.  

    A Concept of Warranty Cost 

  Key Concept :  Utilizing the risk - adjusted evidence -
 informed case rate  ( ECR )  type of analysis ,  an institution 
could more accurately defi ne contracting needs ,  resource 
acquisition / allocation ,  and provider compensation for their 
organization . 

 If the primary goal of healthcare reform is to control cost 
increases, while simultaneously providing information for 
the consumer to accurately compare healthcare value, then a 
transparent, transferrable, and accurate measurement tool is 
required. As previously defi ned by Fry et al., this system 
should allow for the easy, reliable, and consistent reporting 
of information from the medical record that has been accu-
rately monetized to the cost of a deliverable episode of care 
[ 27 ]. This group further demonstrated that an administrative 
dataset can be relatively easily modifi ed by the addition of 
present on admission diagnosis codes (i.e., congestive heart 
failure, insulin-dependent diabetes mellitus) and readily 
available laboratory data to support accurate risk-stratifi ed 
measurements of clinical outcomes in colectomy patients 
[ 28 ]. The benefi t of this system would be to identify patient- 
centric diagnoses that drive both cost and clinical outcome 
more precisely. The same benefi t could be achieved by 
refi nement of postoperative diagnoses associated with com-
plications. They identifi ed, for a required hospital care cost 
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of $4,723, appropriate risk adjustment increased cost by an 
average of $1,219 per case. Furthermore, addressing adverse 
outcomes (AO, defi ned as an inpatient death or a risk- 
adjusted postoperative length of stay outlier) required an 
additional $2,339 for death and an additional $282 per case 
allocated to the stop-loss pool to cover extraordinary costs of 
catastrophic AOs. As this type of analysis is refi ned, institu-
tions and consumers could better assess true quality tem-
pered by the impact of the type of patients managed. An 
urban institution managing patients with a greater burden of 
poorly controlled medical conditions would deserve a greater 
margin of warranty payment compared to an institution car-
ing for a population with minimal comorbid disease burden. 
Similarly, the warranty cost of true “tertiary/quaternary” care 
would be appropriately higher. This concept is often defi ned 
as evidence-informed case rate (ECR), which has been 
defi ned by previous work in cancer care, chronic care, inter-
ventional cardiology, and orthopedic care [ 29 ,  30 ]. The work 
of de Brandt et al. suggested that we defi ne the cost of care 
for a colectomy by focusing on resection type rather than the 
specifi c pathology, while analyzing the quantity and types of 
typical services and the types of available services caused by 
undesired complications [ 30 ]. 

    This exercise could easily be adopted by any institution/
department as the data regarding the major drivers of cost 
differential for the population managed by the institution and 
the variability across providers should be available in the 
billing system. Using colectomy as an example, the institu-
tion would begin with the “best case” patient (as discussed 
earlier) focusing on the group with the lowest cost structure 
at their institution. From this base case, one could easily 
assess the incremental cost of additional resources related to 
mitigation of complications, the cost of specifi c complica-
tions and the frequency of those events, and fi nally provider-
specifi c variations for similar service. This process can easily 
be performed using the internal administrative data collected 
from the information system used to populate the UB 2004 
form for bill submission, which provides a readily available 
low-cost model to guide cost analysis and outcomes that 
drive margin and quality. As an example, one could assess 
the institutional benefi t for adopting Entereg for the preven-
tion of postoperative ileus by assessing their base rate of 
postoperative ileus within the colectomy population, their 
success in reducing postoperative ileus with the drug, and the 
cost of the drug. Barletta performed this exercise and deter-
mined that the business case for adoption of Entereg was best 
aimed at the open colectomy population [ 31 ]. On the con-
trary, it would not be useful in the minimally invasive setting, 
especially following an enhanced recovery protocol. This 
type of introspection simultaneously allows the institution to 
focus quality improvement, reduce unnecessary cost, and 
provide a reduction in warranty cost all based on its internal 
performance. The rigor of this exercise allows the providers 

to understand the local “best case” and the population they 
treat without resorting to misinformed value judgments 
about which alterations in care plans would most fi t the spe-
cifi c needs of the organization. For example, a smaller com-
munity hospital primarily managing an elective colon cancer 
population would clearly be exposed to a different base cost 
structure than a tertiary care facility tasked with managing a 
greater population of patients requiring multivisceral resec-
tion for advanced disease. 

 A theoretical fully loaded cost model based upon the ECR 
process discussed above is shown in Table  40.1 . The model 
does not directly include risk adjustment because the best 
case was defi ned economically, assuming that whatever clin-
ical decisions were made resulted from the combination of 
both patient-centric and surgeon-centric characteristics. The 
PROMETHEUS group found only a weak correlation 
between the severity index of provider’s patients (a measure 
of how costly and prone to complications that provider’s 
population is) and that provider’s profi t margins [ 15 ,  29 ]. 
This conclusion is a further support of the analysis provided 
by Fry and the hypothetical analysis in this chapter, which all 
demonstrated that only certain diagnoses truly infl uence cost 
of care. Utilizing the ECR type of analysis, an institution 
could more accurately defi ne contracting needs, resource 
acquisition/allocation, and provider compensation for their 
organization. In addition, the organization would be able to 
articulate their value proposition to payers and consumers or 
alternatively understand opportunities for improvement to 
enhance competitiveness. The data in Table  40.1  demon-
strate a base cost of $7,621 for laparoscopic colectomy and 
$8,721 for open. The data offer some interesting insights at 
an institutional level, beginning with the fact that for what-
ever reason the team chose a laparoscopic approach, the 
result was still a lower cost.

   Expanding the discussion further, one can assess the 
“ultimate” warranty cost for their own institution (or the 
amount of money ideally collected on each patient that 
would allow the institution to cover expenses of the few 
who develop a complication). In this case (Table  40.2 ), the 
total warranty cost ranges from $111 to $2,172 for the elec-
tive and open procedures based upon technique. This cost is 
determined by applying the cost impact of managing the 
various complications across the entire population man-
aged. Therefore, if a team could further reduce the fre-
quency or cost of managing an issue, the warranty cost 
could be further reduced. This might include a broader use 
of laparoscopic procedures with appropriate training or 
alternatively defi ning cases better managed in an open fash-
ion to avoid long case time or cost of conversion. This hypo-
thetical analysis demonstrates that for this institution’s 
colectomy population, elderly patients and urgent or emer-
gent colectomy were all associated with signifi cant increases 
in warranty cost primarily due to the increased number of 
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complications occurring per patient. Elderly patients typi-
cally have a greater preponderance of present on admission 
conditions that adversely impact the physiologic response 
to acute illness and surgical intervention and may be only 
minimally modifi able prior to surgery. The incidence of 
colonic pathology requiring urgent or emergent surgical 
intervention is also higher in this population, further aug-
menting the risk exposure to the provider. Interestingly, the 
analysis also confi rmed that the most costly outcomes are 
usually multifactorial and unlikely to be mitigated by a 
globally implemented set of process measures. Instead, it 
would be more profi table to assess specifi c components of 
resource consumption by treatments implemented on a 
case-by-case basis. Although none of these factors can be 
directly mitigated, it would be relatively easy to model these 
risk factors for any potential payer-based population. 
Recognition of the impact of unavoidable patient character-
istics (i.e., severe aortic stenosis in a patient with an 
 obstructing rectal cancer) within a surgical procedure popu-
lation could avoid forcing providers to accept signifi cant 
risk without fair compensation or alternatively to “cherry-
pick” the population to treat. It is unreasonable to expect the 
provider to accept the entire risk of managing complicated 
patients with acute surgical pathology, or worse yet, be the 
recipient of only the highest risk patients from a given payer 
without expecting a premium in return. Alternatively, if the 
payer/provider relationship allowed for nonselective refer-
ral, the ECR payment rate could be negotiated based upon 
the specifi c demographics and history of the benefi ciary 
pool. Clearly, this would result in an advantageous position 
versus the current, and often adversarial, fee negotiations 
that are focused only on lower price—or worse yet, the 
assumption of poor care. One fi nal concept was that both 

postoperative ileus and perioperative anemia were impor-
tant cost drivers, while surgical site infection had no impact 
on cost structure. This is similar to the work from Wick 
et al., who demonstrated that consistent improvement in 
process measure implementation and reporting did not alter 
the infection rate [ 22 ]. Deep organ space infection did com-
plicate the cost of care model; however, the true impact was 
always related to urgent operations, indicating that acute 
physiology played a greater role than any current process 
measure. Importantly, anastomotic leak and the associated 
downstream complications were considered separately from 
isolated SSI in this model. This is an important distinction, 
because any alleged measures for reducing SSI will not 
likely decrease the anastomotic leak rate. Yet, SSI routinely 
follows leak development. In addition, attributing outra-
geously high costs to SSI rather than the complex septic 
physiology related to anastomotic leaks blurs any rational 
discussion of cost-effective implementation of SSI reduc-
tion strategies [ 24 – 26 ]. The analysis further supports the 
ECR premise that the average cost per complication had an 
even stronger negative correlation on cost and margin—the 
greater the “defect,” the greater the cost of that defect and 
the providers’ fi nancial risk [ 29 ]. Implementation of spe-
cifi c understanding of outcome and cost metrics may be the 
optimal way to truly “bend the cost curve” for surgical care 
in the United States. This approach is more precise com-
pared to a concept that all complications can be avoided, or 
the imprecise application of strategies either unproven or 
unhelpful in reducing these complications. Providers who 
can demonstrate superior care and lower cost, documented 
by a more balanced scorecard approach, would arm con-
sumers with a better framework for decision-making regard-
ing their surgical care.

    Table 40.1    The table    demonstrates the cost associated with elective 
laparoscopic and open segmental colectomy and the mean episode costs 
associated with urgent/emergent procedures and the various complica-
tion patterns   

 Elective admit/no 
complications 

 $7,621( N  = 99)  $8,719( N  = 92) 

 Urgent admit/no 
complications 

 $7,708( N  = 7)  $9,343( N  = 29) 

 Elective admit/≥3 
complications 

 $26,490( N  = 2)  $19,416( N  = 5) 

 Urgent admit/≥3 
complications 

 $20,654 ( N  = 3)  $49,251( N  = 12) 

 Elective admit/UROR  $42,946 ( N  = 1)  $14,316( N  = 2) 
 Urgent admit/UROR  $( N  = 0)  $49,241( N  = 4) 
 Elective admit/POI  $9,638( N  = 5)  $14,065( N  = 13) 
 Urgent admit/POI  $( N  = 0)  $12,193( N  = 4) 
 Elective admit/POI/POA  $12,072( N  = 1)  $12,037( N  = 5) 
 Urgent admit/POI/POA  $0( N  = 0)  $19,856( N  = 3) 

  ≥3 complications, unplanned return to operating room ( UROR ), post-
operative ileus ( POI ), and postoperative anemia ( POA )  

   Table 40.2    The table demonstrates the base case cost (elective laparo-
scopic segmental colectomy) and the incremental cost increases associ-
ated with open colectomy and the effect of frequency and episode mean 
cost of complications   

 Elective admit/no complications  $7,621  $1,098/$285 
 Urgent admit/no complications  $87/$2  $1,722/$141 
 Elective admit/≥3 complications  $18,869/$106  $11,795/$166 
 Urgent admit/≥3 complications  $12,946/$109  $41,630/$1,407 
 Elective admit/UROR  $35,325//$100  $6,695/$38 
 Urgent admit/UROR  $( N  = 0)  $41,620/$469 
 Elective admit/POI  $2,017/$28  $6,444/$236 
 Urgent admit/POI  $( N  = 0)  $4,572/$52 
 Elective admit/POI/POA  $4,365/$12  $4,416/$62 
 Urgent admit/POI/POA  $( N  = 0)  $12,235/$103 
 Total warranty elective  $246  $787 
 Total warranty urgent  $111  $2,172 

  ≥3 complications, unplanned return to operating room ( UROR ), post-
operative ileus ( POI ), and postoperative anemia ( POA ) 
 The warranty cost is defi ned by the episode cost × the number of epi-
sodes divided by the total patient population of 355  
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       Summary Pearls 

 The colorectal surgeon will have to develop a solid under-
standing of the components of care, the variations of process 
implementation, and the population they care for in their 
practice to create a successful economic model for value- 
based purchasing. The market pressures created by the 
Accountable Care Organization can have a positive infl u-
ence on the continued innovation of care directed by the sur-
geon. Success in the future will require an attention to detail 
in the care of their patients and a wise use of technology.     
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        Competence is “the quality of being competent or capable of 
performing an allotted function” [ 1 ]. Training of physicians 
has always had as its primary goal, the formulation of an end 
product that is capable of providing safe and effective care, 
while recognizing that continued acquisition of knowledge 
and skills following the completion of the initial training 
period is an essential part of professionalism. It has long 
been accepted that the lifelong application of knowledge and 
practice of both the art and science of one’s chosen specialty 
will continually enhance and improve individual perfor-
mance to the benefi t of each patient. 

  Key Concept :  Defi ning competence for surgical trainees is a 
process in evolution and extends beyond the traditional 
 metric of case numbers and subjective assessment . 

 It is fair to say that the defi nition of competence has been 
elusive enough that residency training programs have been 
willing to declare competence of each trainee on the day that 
they complete their residency but no longer. Achievement of 

board certifi cation has not equated to competence to practice 
(by the Boards’ own admission). While in some part moti-
vated by medicolegal concerns for potential shared complic-
ity in tort litigation on the part of training programs and 
program directors, the much more signifi cant concern has 
been the inability to accurately and reproducibly defi ne the 
parameters of competence within each medical specialty. 

 For colon and rectal surgery, and other technically focused 
specialties (be they surgical or medical), this has evolved into 
the application of cumulative case numbers as a presumed 
surrogate for technical competence. There is no question that 
there is an empirical value to performance of procedures, but 
the number alone does not adequately describe individual 
resident performance, with all of the subtle nuances of each 
individual situation for each resident. Consequently, there is a 
movement to defi ne the minimal technical requirements for 
each individual procedure within the domain of each spe-
cialty. The ACGME has initiated the Milestone Project, 
which is an attempt to defi ne specifi c outcomes for each spe-
cialty as defi ned by expert educators in the fi eld. These data 
will be evaluated on an ongoing basis and will be incorpo-
rated into the new annual program reporting for each program 
[ 2 ]. While creative and encouraging, it should be pointed out 
that these outcomes are in the early stages of being defi ned 
and have not yet been demonstrated to be associated with 
competence. Furthermore, they are subjective evaluations of 
technical performance and may not be as robust as other more 
easily quantifi able measures such as communication, system-
based performance, and practice- based learning. 

  Key Concept :  Changes ranging from how we manage certain 
disease processes to the level of responsibility given to train-
ees has impacted general surgery training and increased the 
need for additional training beyond residency . 
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 Key Points 

•     Educational techniques must evolve to refl ect 
changes in the learners while preserving basic 
principles.  

•   Maintenance of certifi cation is indeed a lifelong 
process, refl ecting the need for continued applica-
tion to one’s profession in order to improve the 
overall care of patients.  

•   The American Board of Colon and Rectal Surgery 
is the central organization in defi ning and imple-
menting evolving educational opportunities.    
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 At present, all colon and rectal surgeons must be fully 
trained general surgeons. It is this fact that has, until recently, 
allowed for achievement of suffi cient specialty training in 
one additional year of colorectal residency. General surgery 
has been under enormous stress to provide satisfactory train-
ing in 5 years, and this has resulted in a concerted effort to 
redefi ne the training of general surgeons. Lewis and 
Klingensmith have neatly and comprehensively reviewed 
these stresses in a recent forum at the American Surgical 
Association [ 3 ]. The authors outline the changes in the prac-
tice of general surgery that have occurred over the past 20 
years, the net effect of which is to reduce the volume of some 
operations that were previously the staples of general surgi-
cal training. Of particular importance for the specialty of 
colon and rectal surgery is the increasing percentage of 
abdominal operations performed laparoscopically; this, 
combined with the vanishing numbers of surgical procedures 
for peptic ulcer disease and complex biliary tract disease, 
percutaneous vascular procedures, and the increasingly non-
operative management of abdominal trauma, has focused 
attention on complex minimally invasive colorectal proce-
dures as necessary for training general surgeons. This, com-
bined with the non-ACGME industry-funded postresidency 
fellowships in bariatrics and other advanced minimally inva-
sive procedures (and some non-ACGME-sponsored colorec-
tal fellowships as well), has spawned a desire on the part of 
the American Board of Surgery to consider a subspecialty of 
advanced gastrointestinal tract surgery as a way to compete 
with existing training paradigms. 

 Other issues of concern to general surgery include the fact 
that about 80 % of graduating general surgery residents pur-
sue additional training beyond the basic 5-year training 
period, predominantly because they do not feel confi dent to 
practice independently [ 3 ] and because they believe that 
additional training provides a competitive advantage in the 
workplace [ 4 ]. Consequently, the real total duration of gen-
eral surgery training is currently 6–7 years for the majority of 
general surgery graduates. 

 Finally, many factors have conspired to eliminate tradi-
tional residency concepts of graduated responsibility, both in 
decision making and operating. Today’s chief resident has 
often not been solely responsible for a decision to operate or 
for an unsupervised operative intervention. Some of these 
factors will never return to Halsteadian ideals. Perhaps there 
was not suffi cient supervision in the past, to the patients’ det-
riment in some cases. However, the end result of this evolu-
tion is often a new graduate who is ill-prepared for 
independent function as a practicing surgeon. 

  Key Concept :  Paradigm shifts for attending surgeons ,  resi-
dents ,  and curricula that mirror the evolving modern train-
ing environment are required to maximize educational 
opportunities and minimize ineffi ciency . 

 Approaches to altering the educational directions of resi-
dency training are severalfold [ 3 ]. Curriculum redesign must 
be undertaken to refl ect changes in practice and then be 
treated as a dynamic and fl uid situation, changing with the 
evolution of practice. Abandoning outdated portions of the 
curriculum will free up time for the resident to learn what is 
essential. Furthermore, there must be an acknowledgement 
that service demands on the part of the residents creates inef-
fi ciencies of learning that must be challenged and stream-
lined wherever possible. Physician extenders and other 
nonresident resources must be used more liberally to cover 
the service needs traditionally provided by residents; current 
and anticipated economic constraints will challenge the abil-
ity to do so, since traditionally service and education have 
been inexorably intertwined. 

 Individual self-directed learning rather than group lec-
tures will become the norm, particularly with more stresses 
(and presumably further reductions) on maximum allowable 
work hours. Adult learning theory suggests that today’s resi-
dents are least inspired by traditional lectures and most by 
interactive self-directed tools. Consequently, sophisticated 
learning resources such as the Surgical Council on Resident 
Education (SCORE®) portal should be made available to all 
residents, as should other validated teaching vehicles. Self- 
assessment is essential to monitor individual resident perfor-
mance, and comparisons among residents and programs will 
improve the value of these exercises. 

 There needs to be a greater focus on improving the teaching 
skills of surgical attendings. The old concept of “stealing the 
case” while not providing constructive feedback to the operat-
ing resident cannot continue. Residents need to be directed 
toward those procedures that will enhance their education; 
only devoted attendings can provide this constructive instruc-
tion. Those attending who cannot provide appropriate direc-
tion will be deleted from teaching services. Each technical 
interaction should be followed by a debriefi ng exercise, even if 
to say “well done in all aspects.” Regular formative evalua-
tions must be a required part of each resident interaction. 

  Key Concept :  Despite present - day technical limitations ,  sim-
ulation will likely have a large role in training future genera-
tions of surgeons . 

 Simulation is currently a very popular strategy to assist in 
and accelerate training of students and residents (and sur-
geons at all levels). Probably the most compelling reason for 
the use of simulation is to provide a certain level of technical 
profi ciency without actual patient risk exposure [ 5 ]. Many 
technical skills can be perfected on low-fi delity bench top 
training devices. Fundamentals of Laparoscopic Surgery 
(FLS) was developed by the Society of Gastrointestinal and 
Endoscopic Surgery (SAGES), endorsed by the American 
College of Surgeons and the Association of Program 
Directors in Surgery, and is now required for each surgical 
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trainee prior to certifi cation by the American Board of 
Surgery (and thus all colon and rectal residents). 
Fundamentals of Endoscopic Surgery (FES) is currently 
being validated and presumably will follow the same path, 
being ultimately required for certifi cation. Most recently 
there has been exploration of a program of Fundamentals of 
Robotic Surgery. 

 Repetitive practice in the simulation environment results in 
skills acquisition that expedites technical performance in both 
the operating room and the endoscopy suite. In other areas, 
such as central line and peripheral intravenous line insertion, 
urinary catheter placement, tube thoracostomies, lumbar 
puncture, airway management, and other mechanical proce-
dures that can be taught and practiced, there have been devel-
oped curricula and training exercises as well as mannequins 
for those in need of developing and honing individual skills. 

 Limitations of computer power presently limit high- 
fi delity simulators for teaching all but the most focused tech-
nical procedures. At present, there is virtually no haptic 
feedback; consequently these simulators provide primarily 
visual feedback for technical maneuvers and are more appli-
cable to endoscopy and laparoscopy with its many permuta-
tions (robotics, NOTES). Certainly the enthusiasm for 
high-fi delity simulation will result in much more sophisti-
cated devices in the future. One needs to be circumspect in 
considering resource allocation, since these new devices 
tend to be expensive and often are purchased before valida-
tion. It would not be diffi cult to accumulate attractive but 
relatively unhelpful simulators. 

  Key Concept :  A collaborative effort across several surgical 
organizations has and will play a role in determining the 
ideal evolution in training .  Similar to other surgical subspe-
cialties ,  residents desiring colon and rectal surgery residen-
cies may one day embark on pre - specialty - focused training 
during their general surgery residency . 

 With these demands as a developing background, colon 
and rectal surgery has for some time examined the need to 
change its training paradigm to assure that residents receive 
suffi cient training in the specialty. Changes in general sur-
gery training continue to challenge the colon and rectal sur-
geons to defi ne their own curriculum. Several years ago a 
group was convened comprised of representatives from the 
American Board of Colon and Rectal Surgery (ABCRS), 
the American Society of Colon and Rectal Surgeons 
(ASCRS), the Residency Review Committee (RRC), and 
the Association of Program Directors for Colon and Rectal 
Surgery (PDA) to examine training. As a result, the curricu-
lum of colon and rectal surgery was defi ned. The ASCRS in 
conjunction with the PDA then utilized the curriculum to 
create the  ASCRS Textbook of Colon and Rectal Surgery , 
now in its second edition [ 6 ]. The ABCRS developed a set 
of minimum numbers of cases required for each applicant 

for board certifi cation; these were implemented over a rela-
tively brief period of time. 

 As a result of the deliberations of the Blue Ribbon 
Committee, the ABCRS in 2008 brought a request to the 
American Board of Surgery (ABS) asking that those resi-
dents pursuing a career in colon and rectal surgery be trained 
in 2 rather than 1 year; it was the feeling of the Blue Ribbon 
Committee for colon and rectal surgery that a 2-year resi-
dency period would improve the overall training experience 
of colon and rectal surgeons. This could also be in the form 
of a “hybrid” chief year, with at least 6 months of colon and 
rectal surgery and 6 months of traditional general surgery 
chief residency. The trainees from the 4 + 2 of 4 + 1 + 1 train-
ing programs would be able to achieve certifi cation by ABS. 
A sizable percentage of practicing colon and rectal surgeons, 
for various reasons, perform a considerable amount of tradi-
tional general surgery [ 7 ], and thus it was the feeling of the 
leadership of the specialty that preservation of double board 
certifi cation was important to colon and rectal surgeons. This 
request was denied at the time by the ABS, presumably 
because they were in the process of defi ning their own 
curriculum. 

 Subsequently, data were generated from the American 
Board of Surgery and used to generate a hypothetical train-
ing model in which 6 months of early specialty-directed 
tracking were allowed; the residents self-selected cases in 
their chosen subspecialty fi eld. The individual overall resi-
dent case experience did not suffer while the subspecialty 
experience was enriched [ 8 ]. These data were subsequently 
confi rmed by actual case log numbers from applicants for the 
ABS qualifying examination, in which coexisting fellow-
ships did not adversely affect resident case numbers and, in 
some instances, actually increased them. Furthermore, the 
data demonstrated that self-directed specialty pre-fellowship 
operative training was already a reality [ 9 ]. 

 In fact, relatively recently the ABS has recognized a 
“fl exibility option” that would allow a resident to focus on a 
single-specialty area for 12 months of the last 3 years of 
 general surgery residency [ 3 ]. To date, few have availed 
themselves of this option. General surgery program directors 
feel that there would be a logistical impediment to providing 
a satisfactory operative breadth for all of the residents in a 
given program, and since incoming residents are not often 
chosen for their ultimate career goals, the organizational 
aspects of this are indeed potentially daunting. 

 From a colon and rectal surgery training point of view, 
residents would be forced to make earlier career decisions 
for pursuing a career in colorectal surgery. Since general 
surgery residents currently decide on pursuing a colorectal 
residency in their PGY-3 or PGY-4 year [ 10 ], in order to 
allow residents to make earlier decisions and track into the 
specialty, substantive exposure to colorectal surgery would 
have to be accomplished earlier in the general surgery 
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 residency. Currently the matching process occurs during the 
PGY-5 general surgery year; early tracking would probably 
require another matching process that would allow inter-
ested general surgery residents to match in a general sur-
gery program with a desired colorectal training program at 
the same institution. This would be a potential manpower 
and Medicare residency funding nightmare for general sur-
gery program directors. For the foreseeable future, it is 
likely that a small number of pilot programs will be piloted 
in institutions with both general surgery and colorectal resi-
dencies in order to compare outcomes to those of traditional 
training schemes. 

  Key Concept :  The ABCRS remains a central fi gure in helping 
guide the future training and accreditation of colon and rec-
tal surgeons . 

 Throughout all of these discussions on the proposed evo-
lution of the specialty, the American Board of Colon and 
Rectal Surgery has been integrally involved. The American 
Board of Medical Specialties (ABMS) was established to 
share examination techniques among various specialties in 
order to standardize the curriculum within each specialty and 
to improve the overall quality of patient care by better and 
more standardized education. Independence of each individ-
ual board was assured [ 11 ]. The American Board of 
Proctology (now ABCRS) won a hard-fought and often bit-
ter battle for independence from the American Board of 
Surgery and became the 18th (of 24) member of the ABMS. 
It is the tenacity of our forbearers that has placed colon and 
rectal surgery in control of its own destiny; this is something 
that should never be relinquished nor compromised. 

 Primary board certifi cation was considered the ultimate 
successful achievement after completion of the residency 
training period. Certainly, most residents are repeatedly coun-
seled regarding the need to achieve board certifi cation. More 
recently, many specialties use board passage rates as a mea-
sure of the quality of a particular training program. Minimum 
pass rates will be used in the New Accreditation System of the 
ACGME and the individual Residency Review Committees. 

 Each board has its own examination procedure. For colon 
and rectal surgery, as for general surgery, there is a qualify-
ing examination (written). Passage of the written allows one 
to take the certifying examination (oral). All colon and rectal 
residents must pass the ABS examination in order to take the 
test for colon and rectal surgery. Many wonder whether this 
format should change; it is the belief of ABCRS, and other 
boards with a similar format, that the two parts of the exami-
nation test different aspects of each candidate. The written 
examination, subject to strict psychometric scrutiny, tests 
factual knowledge felt to be a prerequisite for satisfactory 
practice. The oral examination, on the other hand, refl ects the 
ability of the candidate to apply this knowledge in patient 
management situations under some stress. These two parts of 

the examination, combined with case logs and performance 
assessments by the program director, are certainly not a per-
fect system but have evolved over time to be a basic refl ec-
tion of the skills felt to be necessary to be a safe practitioner 
of the specialty. 

  Key Concept :  Recertifi cation and maintenance of certifi ca-
tion are methods to help ensure the credibility and compe-
tency of all colon and rectal surgeons . 

 For a long time the completion of the examination and 
achievement of certifi cation resulted in a lifelong certifi cate, 
never having to repeat the process throughout one’s subse-
quent professional life. Since the aim of board certifi cation is 
to continue to provide quality care for the public, the responsi-
bility for continuous professional development was (and con-
tinues to be) the responsibility of each diplomate. Provision of 
a “lifetime” certifi cate was felt for some time to be disingenu-
ous by the public, and well-publicized continuing medical 
education “junkets” were rather patently less rigorous educa-
tional activities than vacations. It is fair to say that some acted 
in a less than professional manner in not truly keeping abreast 
of developments in their fi elds. In an attempt to maintain some 
control over the board process, the concept of intermittent 
“recertifi cation” was introduced by each of the boards. Colon 
and rectal surgery had its fi rst recertifi cation examination in 
1991 with an initial required frequency of every 10 years [ 11 ]. 
The American Board of Surgery had initiated time-limited 
certifi cates in 1976, with a similar 10-year interval. 

 Those with time-unlimited certifi cates are commonly 
referred to as “grandfathered,” without an absolute require-
ment to recertify. The ABCRS strongly urges these individu-
als to voluntarily enter the process. As of May 2011, there 
were 454 people with time-unlimited certifi cates (28 % of all 
diplomates); 41 % of these are under age 62 years [ 11 ]. 
While there is not a legal requirement to do so, voluntarily 
entering the process would demonstrate a commitment to the 
public trust afforded to those who actively practice colon and 
rectal surgery. 

 Recertifi cation has substantially evolved with the 
 development of maintenance of certifi cation (MOC). The 
ABMS adopted the six competencies of the ACGME 
Outcome project and incorporated them as the cornerstone of 
the MOC process, which is characterized by four essential 
components [ 12 ]:
    1.     Professional standing  every 5 years – full licensure in the 

state in which one practices, documentation of privileges 
in colon and rectal surgery, and a letter of recommenda-
tion by the chief of surgery at one’s hospital   

   2.     Lifelong learning and self - assessment    
   3.     Cognitive expertise  every 10 years   
   4.     Evaluation of performance in practice  – ongoing partici-

pation in outcomes databases or quality assessment pro-
grams (e.g., SCIP, NSQIP, UHC)    
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  Work continues on defi ning the parameters of MOC. 
Because of the continued need for double board certifi cation 
and the excellent relationship between ABCRS and ABS, a 
reciprocity arrangement has been reached to allow sharing of 
MOC parts one, two, and four between the two boards. The 
examination will need to be taken separately for each 
specialty. 

 Part four, practice-based improvement, has been the most 
diffi cult to describe, characterize, and implement. In the ideal 
world, each individual surgeon’s outcomes should be incor-
porated into the process. Comparative effectiveness research 
could then shape not only individual improvements but also 
population-based evolutions of best practices. This effort will 
require a number of resource reallocations and a reasonably 
uniform acceptance by all members of the specialty and oth-
ers caring for similar conditions; nevertheless, this will 
accomplish what MOC part 4 was ultimately designed to do. 

  Key Concept :  The manner in which we initially examine can-
didates upon completion of a colon and rectal surgery resi-
dency ,  as well as board - certifi ed surgeon in the MOC 
process ,  will also evolve in an attempt to more accurately 
defi ne competency . 

 Notably absent from the initial certifi cation process and 
the MOC evaluation is an assessment of technical profi -
ciency. While the Fundamentals of Laparoscopic Surgery are 
indeed a minimum technical performance standard, they are 
certainly not suffi cient to evaluate a practicing colon and rec-
tal surgeon. Furthermore, during one’s professional career, it 
would be advised to reassess skills on a periodic basis. 
Finally, some individuals take a period of time away from 
clinical practice and wish to reenter after a period of inactiv-
ity. For all of these reasons, the ASCRS, in conjunction with 
the ABCRS and the PDA, have initiated a project to create 
the Colorectal Objective Structured Assessment of Technical 
Skills (COSATS). These are a group of eight skills that 
should be able to be accomplished by a practicing colorectal 
surgeon. The fi rst testing demonstrated validity comparing a 
small group of general surgery chief residents to matched 
colorectal residents. The second effort, completed recently, 
tested nearly 40 colon and rectal residents. It is the belief of 
the ABCRS that the COSATS will become part of the 
requirements for initial certifi cation and, by periodic testing, 
the MOC process as well. Certainly the Fundamentals of 
Endoscopic Surgery will also be a requirement. As other 
validated tools of technical performance become available, 
they will each be evaluated for their value in the ongoing 
assessment of performance. 

 Communication skills may best be evaluated by utiliza-
tion of standardized patients in a simulation environment. 
Construction of both exercises for training and high-stakes 
assessment will evolve and will need to be considered for 
inclusion in the ongoing evaluation of colorectal surgeons. 

    Summary Pearls 

 It is abundantly clear that board certifi cation has changed for-
ever and that the logical place to focus the ongoing efforts of 
continuous quality assessment should reside with the board. 
No longer will it be acceptable to complete a residency, take 
a test or two and never again be accountable to those whom 
we serve. While the process is lengthy and potentially diffi -
cult, the ultimate reward refl ects the original motivations for 
the establishment and success of the board movement.     
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           When one door closes, another one opens, but we often look so 
long and regretfully at the closed door that we fail to see the one 
that has opened for us. 

 –Alexander Graham Bell (Scientist) 

      Introduction 

 Walking away gracefully. The perfect end to a storied career 
at the right time. No matter the stage of your career, it is 
something that you’ve likely thought about, or for some, 
hopefully experienced. We all want to exit on top, go out in 
style. The clichés are bountiful because it is a crucial aspect 
to our professional lives. Sports are littered with examples. 
Would you rather be John Elway “riding off in the sunset” 
following two consecutive NFL championships or Michael 
Jordan—arguably the greatest NBA player in history—who 

may be more known mockingly for his three retirements and 
inability to give it up than his multiple on and off-the-court 
accomplishments? And what about all the “end of the bench” 
players who simply fade away? Does it make their accom-
plishments or careers any less signifi cant? These questions 
probably have different answers for each of you, as well as 
varying degrees of relevance. We would all likely agree that 
caring for patients and the opportunity to practice surgery are 
what brought us and kept us in our chosen paths. Yet, how do 
we measure success and how do we know when to call it 
quits? For some, a career is left unfulfi lled without having 
“X” number of publications, becoming chief/chair of surgery 
or president of a society. For others, it is simply doing your 
best, enjoying life and family, or serving in any capacity to 
make your hospital a better place. Regardless of ambitions, 
each of us eventually will end our surgical practice. The 
question is will we know when to say “when?” 

 The decision to retire from a practice of colon and rectal 
surgery merits discussion as a complexity in surgery due to 
the inherent controversies and inconsistencies that exist 
within that decision. Many issues arise that may impact the 
timing of retirement. Although the following discussion is 
not meant to be comprehensive, an evaluation of these issues 
will go a long way in determining when retirement might be 
desirable or even necessary. Such issues are represented by 
both internal and external forces. Those internal forces 
include the paradox of a patient’s reliance on their physician 
coexisting with a physician’s reliance on their patients. These 
might also be termed soft factors, emotional in nature or 
products of passion. External forces include all of the physi-
cal and mental changes that occur naturally with aging as 
well as economic and workforce implications for the indi-
vidual’s practice and profession. These represent hard 
factors. 

 For any profession, the decision to retire can be, but isn’t 
always, diffi cult. Some individuals have predetermined dates 
for retirement and have well-planned goals and objectives to 
allow them to meet their desired ends. They may actually be 
anxious to retire to move on to other interests and personal 
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 Key Points 

•     The best and least traumatic retirements result from 
key planning long before retirement is expected, 
including fi nancial planning for postretirement 
income and developing a diversity of interests that 
will hold your attention when the practice of medi-
cine is no longer feasible.  

•   Surgeons need to be the primary assessors of their 
competency, and any decline thereof, as they prog-
ress through their active practice years and be the 
ones to recognize the need to begin the transition 
process.  

•   There is life after medicine.    
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goals. Soft factors have the least impact on these individuals. 
The hard factors have been recognized and dealt with long 
ago. Others have laid the foundations necessary for a com-
fortable retirement and are simply awaiting the appropriate 
confl uence of events to make the fi nal decision. They are 
prepared for retirement but still derive a great deal of satis-
faction with their current practice. The hard factors have 
been dealt with in this group as well, and the soft factors are 
manageable. Yet for others, the decision is much harder. 
They may or may not have dealt with the hard factors affect-
ing their decision, and the soft factors may lead to irrational 
choices and decisions when it comes to self-evaluation and 
suitability for continued practice.  

    Soft Factors 

 Professionals are used to serving. As physicians, our lives have 
been devoted to serving our patients and communities, and 
retirement may have implications for life and death issues—lit-
erally and fi guratively. Concerns for our patients are real. 
Patients who have lost their primary care physician through ill-
ness, retirement, career change, or systems change express feel-
ings of loss, abandonment, frustration, and anger directly related 
to losing their physicians. They describe concerns about the dif-
fi culty of getting prescription medications, lack of continuity of 
care related to medical records, and loss of continuity with pre-
ventive care [ 1 ]. At least some of these feelings undoubtedly 
transfer to colon and rectal surgeons and loss also, particularly 
for issues relating to preventive colonoscopy and cancer follow-
up. I can only imagine the strength of some of these feelings in 
hereditary colorectal cancer families where in many cases long-
term transgenerational relationships are established. For some 
physicians, the recognition of such patient perceptions and reli-
ance may delay a decision to retire, as they do not want to “hurt” 
their patients. 

 Then there is the physician’s reliance upon their patients 
and colleagues. Many physicians need the daily feedback 
from their patients; for without it, they feel a sense of empti-
ness or they may feel unfulfi lled. Their commitment to their 
patients over the years has left them with little time to 
develop other interests and hobbies. When they look at 
retirement, they see only a life without purpose and subse-
quently fear entering that stage of their life.  

    Hard Factors 

    Age as a Factor 

 In addition to this internal turmoil, there are a host of exter-
nal forces that contribute to retirement decisions. For indi-
viduals practicing within health systems, retirement may be 

forced upon them through indirect actions or incentive 
changes. Age may be a factor in a system’s decision to termi-
nate a surgeon for a number of reasons including the desire 
of a health system to hire someone younger with the capacity 
for higher production and the prospects for longer employ-
ment. As a French proverb states, “A surgeon should be 
young, a physician old.” There may be a perception that 
newly trained surgeons will be more likely to adopt the new-
est treatments that a system may desire for a number of rea-
sons including marketing and patient recruitment. 

 Presently in the United States, for employed surgeons, the 
use of the surgeon’s chronologic age as a determinant of 
when he or she must retire is clearly in violation of the Age 
Discrimination in Employment Act (ADEA). Nevertheless, 
it is still possible to establish economic incentives or other 
environmental constructs that “encourage” retirement in the 
absence of documented age-related competency issues. Such 
competency issues are diffi cult to prove given the fact that 
there is no agreement on what skills we should test or how to 
test them. Although it is safe to say that age does ultimately 
affect competency, various studies have given mixed results 
depending on the population being tested and a host of vari-
ables within those populations that can impact outcome. Age 
alone is a poor test, no doubt, but the issue of competency 
deserves closer scrutiny. 

 A study of senior and younger surgeons attending annual 
meetings of the American College of Surgeons compared 
computerized cognitive tasks measuring visual sustained 
attention, reaction time, visual learning, and memory admin-
istered to both practicing and retired surgeons. The majority 
of practicing senior surgeons performed at or near the level 
of younger surgeons on all cognitive tasks, as did almost half 
of the retired surgeons. The authors concluded that older age 
does not inevitably preclude cognitive profi ciency. 
Furthermore, the variability in performance across age 
groups suggests the need for formal measures of objective 
cognitive functioning to detect changes in performance to 
aid in retirement decisions [ 2 ], measures that have not yet 
been developed. 

 The story behind cognitive decline with age involves 
complex interactions between different types of intelligence 
[ 3 ] leading to variations in practice that, up to a point, may 
actually have benefi cial effects [ 4 ]. Adults as old as in their 
70s may have an advantage in cumulative information 
acquired through a lifetime of clinical practice (known as 
professional expertise and wisdom) but may take twice as 
long to process the same tasks as adults in their 20s [ 5 ]. In 
this situation, an older physician may have an advantage in 
effi cient diagnostic skills through pattern recognition, while 
experiencing a decline in analytical skills, with subsequent 
overreliance on clinical fi rst impressions [ 6 ]. Studies sup-
portive of this have demonstrated that senior physicians 
experiencing competency issues have shown errors related 
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to premature diagnostic conclusions following incomplete 
history and data gathering, coupled with limited differential 
considerations [ 7 ]. 

 Despite the ultimate conclusion of the natural aging pro-
cess, the timing of that process is highly variable. As men-
tioned, other studies show that many older physicians can 
compete effectively with at least a signifi cant cohort of their 
younger colleagues [ 2 ,  8 ]. Many factors may modify the 
impact of age on competency including innate intelligence, 
continuous self-improvement and education [ 9 ], self-directed 
learning and practice at technical skills [ 4 ], as well as main-
tenance of healthy lifestyles through proper diet and nutri-
tion, participation in health screenings, avoidance of tobacco 
products, and by staying physically active [ 10 ].  

    Other External Forces 

 Other external forces that can impact a decision to retire 
include the status of fi nancial planning for retirement. 
Although hard data are diffi cult to obtain, some surgeons 
will fi nd themselves poorly prepared for retirement from a 
fi nancial standpoint as a result of poor spending habits with 
expenditures outstripping their income, due to bad fi nancial 
advice or bad investment decisions, multiple marriages, or 
by simply going through their savings. Some simply never 
initiate a savings program. Some place themselves in a situ-
ation where they feel they never have enough. 

 For those in solo practices, there are the costs of closing a 
business to consider. These include the impact on personnel 
and the need to give proper notice, the maintenance or stor-
age (if not electronic) of records which may be necessary for 
up to 20 years and the provision for continued care of 
patients—making sure notice is given to provide suffi cient 
time to select another surgeon. There may be equipment and 
facilities to sell or leases to adjust to match planned retire-
ment. Such issues and the time needed to resolve them may 
delay retirement for some individuals. 

 For those in small group practices, consideration must be 
given to the impact that retirement might have on overhead 
and production in the practice of the partners or associates 
that remain behind. Malpractice and the cost of tail coverage 
may also alter retirement plans if consideration has not been 
given to these issues before retirement is contemplated. 

 Unfortunately, for others a life event that was entirely 
unexpected (i.e., accident, health issue) has completely 
changed the landscape. Finally, though not often discussed, a 
small number of surgeons have had the ill-fated “luck” to 
experience one or several bouts of untoward patient out-
comes for which credentialing problems have arisen, result-
ing in a mandated curtailment of privileges. All of these 
factors weigh not only into the process but also the options 
that are available as well.  

    Competency 

   Never retire. Michelangelo was carving the Rondanini just 
before he died at eighty-nine. Verdi fi nished his opera Falstaff at 
eighty. 

 –W. Gifford-Jones (British Physician) 

   Many surgeons will retire well within the confi nes of a 
safe practice environment, long before signifi cant declines of 
cognitive or technical skills occur. Some will push retire-
ment back as far as they can for one or more of the consider-
ations mentioned previously and maintain competency well 
into a more advanced age. Although Dr. Gifford-Jones would 
like to believe that all physicians should practice “til the end, 
reality suggests a different path.” Once past age 65, the per-
centage of still practicing physicians who will push the com-
petency envelope, both physically and mentally, begins a 
steep rise and necessitates careful monitoring [ 11 – 13 ]. From 
that point on, competency may be the most critical element 
to consider in the overall assessment of the need to retire. 
But who will do that assessment? 

 As previously discussed, we do not presently have formal 
measures of objective cognitive functioning to detect 
changes in performance that could aid in retirement deci-
sions. Blasier, writing on the aging surgeon, proposed a two- 
pronged approach to this dilemma: (1) mandatory measures 
that compel a surgeon to stop operating and (2) education to 
increase surgeon and societal awareness of this potential 
problem and to encourage surgeons to use heightened insight 
into their own limitations [ 14 ]. Regarding the fi rst, as pointed 
out, mandatory measures involving age as a primary end 
point are severely restricted by the ADEA. Furthermore, 
without the ability to test effectively, that leaves only the 
education of surgeons, other health-care providers, and soci-
ety about the potential problem as a proposed solution. 

 Unfortunately, the solutions for education also have 
issues. Leaving recognition to self-reporting is not taking an 
unbiased approach to the situation. Similarly, establishing a 
system of proctoring is cumbersome and subject to addi-
tional bias in that colleagues that could serve as proctors 
might be too lenient while competitors too harsh. Also, rely-
ing on surgeons to evaluate their colleague in the operating 
room outside of a very formal process probably will not cap-
ture subtle changes of early decline and small lapses in judg-
ment, which will likely occur long before there are gross 
deviations visible to other health-care personnel. Such minor 
initial alterations are also not likely to be picked up by stan-
dard hospital quality assurance programs. Furthermore, it 
can be extremely diffi cult for the evaluator. Providing an 
honest assessment and feedback is hard enough at times. In 
this situation, being the “bearer of bad news,” especially 
when previous relationships exist, may mean substantial 
alterations in a mentor’s practice or the end of another 
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 surgeon’s career. If self-reporting is what is left, then the sur-
geon will need to recognize that his skills will fade, that 
appropriate planning can make retirement very satisfying 
and that retirement is not the end of life [ 14 ]. 

 To be able to self-report, surgeons will have to be taught to 
recognize the signs of early decline. These include, but are not 
limited to, loss of manual dexterity, increasing operating 
times for uncomplicated operations, inability to complete 
complex operations without assistance, lack of attention to 
detail in the taking of histories and interpretation of laboratory 
data, jumping to conclusions too quickly in differential diag-
nosis and prior to consideration of broader differentials, and 
increasing needs for brighter illumination and magnifi cation. 

 In the absence of self-recognition and subsequent report-
ing, the responsibility for reporting falls back onto col-
leagues who become aware of such problems either through 
personal direct observation or by communications with 
nurses and technicians who share their direct observations 
with concern. If possible, open discussion with the offending 
surgeon should be the fi rst approach. If this is not possible or 
such interaction fails in the face of obvious decline, then 
reporting to the appropriate review or licensing body is 
required.  

    Technical Skills 

   It is time I stepped aside for a less experienced and less able 
man. 

 –Scott Elledge (Author) 

   Determining which is the ideal ending for you will 
depend, in part, on how you found yourself at this point in 
your career and the circumstances surrounding this critical 
decision. As stated, for some this is simply the culmination 
of a long and successful practice. “The time is right.” You 
have given your life to surgery and your patients, and there is 
no more fi tting time to retire from your established practice. 
Yet, something else may have brought you more emergently 
to this junction in your career than you would have liked or 
planned for—diffi culties in the operating room. A decline in 
technical skills from the standpoint of patient safety is defi -
nitely a part of competency. What you used to be able to do 
now takes longer or requires help; worse, your technical per-
formance directly results increasingly in poor patient out-
comes. As even the best technical surgeon or the “perfect” 
operation can still result in untoward outcomes, this may not 
be readily recognized initially. Yet, each individual surgeon 
must perform an honest self-assessment of his/her own abil-
ity to complete a case properly and safely—our profession 
depends on it. 

 Beyond this, there are other issues that might surface in 
the face of health-care reform and the desire of health sys-

tems to offer the latest glitzy product to their patients. If 
safety or improved outcome is not a factor, but a more senior 
surgeon simply does not want spend the necessary time and 
effort learning a new complex technology with limited appli-
cability to his remaining planned practice time, then there is 
not a medical role for termination or retirement. However, a 
surgeon taking this road must recognize and accept that if the 
new technology is desirable, their patient referral pattern 
may shift based on market economics, which may reach 
beyond either real or only perceived health-care benefi ts. For 
colorectal surgeons, this may hit especially close to home, as 
the transition from open colectomy to laparoscopic 
approaches, and future platforms such as robotics, may have 
already infl uenced practice patterns and personal consider-
ations regarding the need to acquire additional skills.   

    Transition 

   Don’t simply retire from something; have something to retire to. 
 –Harry Emerson Fosdic (American Pastor) 

   One option for a retiring colon and rectal surgeon is to 
slow down or modify your practice. Modifi cation might 
take the form of eliminating inpatient or abdominal surgery 
in favor of outpatient anorectal surgery, endoscopy, or any 
combination thereof. Such a course would require the sur-
geon to have backup care available through remaining part-
ners or other arrangements for those situations where an 
unexpected outcome of an outpatient procedure resulted in 
the need for inpatient care. The patients should be informed 
of such arrangements prior to any outpatient procedure in 
case such an incident should occur. One advantage of such 
an approach is that an outpatient practice as described 
could very well generate adequate revenue to minimize any 
change in practice dynamics for partners or colleagues in a 
multi- physician practice. There would be potential issues 
with regard to on-call status that would need to be dis-
cussed with those who would be picking up that coverage, 
though often this is less of an issue when planned well 
ahead of time. 

 Another option that some surgeons fi nd preferable is just 
to slow down without any change in overall patient mix. This 
is usually a more complex process. Such an approach has 
many additional connotations, as it would assume a percent-
age drop in revenue correlating with the anticipated or 
desired drop in volume. Additional issues to consider in this 
circumstance include changes to on-call schedules that could 
shift such responsibilities on to other physicians and may 
require changes in hospital staff privileges. The involved 
medical liability carrier may not recognize part-time as a 
lower tier premium. If so, the liability premium may become 
a much larger percentage of overall overhead. 
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 The same issue could occur with a group practice where 
lost productivity may not be accompanied by a reduction in 
expenses, thus increasing overhead percentage or shifting it 
to remaining practice members. Such potential impacts on 
others must be recognized and dealt with in a mutually 
agreeable way, early on, to avoid unnecessary confl icts. In a 
solo practice, setting such changes would still occur but 
would have to be dealt with on an individual basis. In some 
cases, these resulting changes in overhead may preclude the 
ability to slow down in this way. 

 For some surgeons, teaching serves as an excellent transi-
tion from active practice to retirement. The advantages 
include continuing to participate in the profession of medi-
cine while keeping in contact with colleagues and lifetime 
interests in medicine. This may involve anything from see-
ing an outpatient clinic with residents, taking on medical stu-
dents, or simply providing lectures to the community 
hospital. This can be an important step especially for those 
surgeons who have not developed meaningful outside inter-
ests or hobbies that can hold their interest once they leave 
medical practice. 

 Some surgeons will fi nd it in their interests to make them-
selves available for quality reviews as a way to satisfy their 
desire to stay in tune with their lifelong profession. Usually 
these arrangements last for only a relatively short period of 
time as it is frequently preferable to have reviewers actively 
engaged in practice, or recently so engaged, to ensure that 
they are up-to-date with current standards. However, the pro-
cess can serve as a good transition. Other reviewer positions 
are sometimes available for various accrediting organiza-
tions, providing an added benefi t through the opportunity for 
some travel. 

 Finally, volunteering can assist in making such a transi-
tion easier to accept. This might or might not be in the medi-
cal fi eld. In your personal situation, if you are retiring at the 
peak of your game, you may be interested volunteering your 
surgical services at a clinic for underserved patients either at 
home or overseas. If you have made a decision to retire only 
because you are concerned about your technical skills, you 
might consider volunteering in nonsurgical roles in such 
areas. If you are leaving medicine due to questions of com-
petency, then consider other volunteer opportunities that are 
replete in almost any community across America and inter-
nationally. You may have other skills, nonmedical skills, 
which can be utilized to keep you feeling good about the 
work you do while helping others in need. 

 In the words of Ralph Waldo Emerson, “It is one of the 
most beautiful compensations of life that no man can sin-
cerely try to help another without helping himself.” You 
can’t volunteer without receiving some of the benefi t person-
ally. There is no sweeter compensation than that. Volunteering 
is a way to grow yourself, to improve yourself and your com-
munity and your nation for you and for your children and 

your children’s children. How beautiful is that? How criti-
cally important is that?  

    Preparation 

   Half our life is spent trying to fi nd something to do with the time 
we have rushed through life trying to save. 

 –Will Rogers (Actor and Social Commentator) 

   Preparation for retirement should begin the fi rst day on 
the job following completion of residency. Financial plan-
ning is critical. If you do not have expertise in managing 
fi nancial matters, you need to get an advisor to help in this 
area. If educational debt is involved you need to assess the 
best timeline for paying it off, while simultaneously begin-
ning a savings program for retirement income. An entire 
fi nancial plan is important to include the actual timing to pay 
off debts, the starting of savings, the advantages and disad-
vantages of buying or renting a home, and how such choices 
will affect your overall fi nancial stability over the years. If 
you have not budgeted in the past, you need to learn how. A 
little sacrifi ce up front can make a world of difference when 
retirement hits. And for most surgeons, the amount of time in 
active practice before retirement is roughly only equal to the 
time you have spent in education and training so far. It goes 
fast. There is no time for planning delay. 

 If you have special outside interests or hobbies, don’t lose 
them during your practice years, as you will need them at the 
other end of the road. If medicine is your only hobby, then 
prepare yourself for medical hobbies when you retire. 
Position yourself so you can teach, do quality reviews, make 
accreditation visits, mentor students, or even serve as a 
docent for available museums with medical exhibits or 
involving opportunities for education about period medical 
care in Civil War or Frontier reenactments. Use your imagi-
nation. Medicine is more than just hospital wards and medi-
cal clinics.  

    The End Game 

   I promise to keep on living as though I expected to live forever. 
Nobody grows old by merely living a number of years. People 
grow old only by deserting their ideals. Years may wrinkle the 
skin, but to give up interest wrinkles the soul. 

 –Douglas MacArthur (American General) 

   Be prepared to be family again. Whether it is you alone or 
with your partner or a family too, it is time to fi nally give 
them the attention they deserve and thus the attention you 
deserve. Enjoy the ability to plan without fear of interrup-
tion. And make plans while you have time. The wisest physi-
cians retire at the top of their game. They leave practice 
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while people are asking them to stay, not when they are being 
asked to leave. They retire into an environment that provides 
ample opportunity for any number of choices with regard to 
the transition. Those that wait until they are being asked to 
leave risk not only being unable to practice medicine any 
longer, they risk not being able to do anything else either. 

 If you have always felt you needed to practice until you 
dropped dead because you felt you owed it back for all of the 
education and training you received, admit you were wrong. 
The best thing you can do for your patients is to retire before 
you risk missing an important diagnosis because you were not 
quite all there or before that operation is no longer the elegant 
procedure you once did. Putting a patient through that is no 
benefi t to your patients. And it is of no benefi t to you either. 

 Since the time you decided to go into medicine, you have 
been about trying to be the best. You pledged to be perfect, to 
do what is right and best for your patients. To fi nish that 
pledge, you need to retire before you stop doing that “best,” 
being the “best.” When you fi nally do retire, you need to be 
able to be proud that you did your best in that choice also.     
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