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  Pref ace   

 Gastrointestinal bleeding is a common medical problem that is managed by clini-
cians in a variety of medical specialties. Management of upper GI bleeding, in par-
ticular, underwent a major transition with the advent of proton pump inhibitor 
therapy. This transitioned this previously common surgical problem into a predomi-
nantly medically managed disease. Newer techniques in gastroenterology and radi-
ology have found utility throughout the gastrointestinal tract and have minimized 
the necessity for major operations for bleeding. This has also led to major crossover 
between specialties in the management of GI pathology. 

 This second edition of  Gastrointestinal Bleeding: A Practical Approach to 
Diagnosis and Management  provides a foundation for learning for medical stu-
dents, interns, residents, and practitioners across specialties who encounter these 
critically ill and diffi cult to manage patients. 

 Clinicians who have a common interest in the gastrointestinal tract have collabo-
rated in the construction of this text. This effort has brought together surgeons, 
gastroenterologists, and radiologists, to carefully chronicle the presentation, diag-
nosis, and management of modern day causes of gastrointestinal bleeding. These 
coauthors concentrate on some of the latest innovations in the endoluminal and 
minimally invasive techniques that characterize the current approaches to these dis-
eases. Emphasis has been placed on minimally invasive diagnostic and therapeutic 
techniques including capsule endoscopy, double-balloon endoscopy, laparoscopic 
peptic ulcer surgery, and angiographic diagnosis and management techniques. The 
text has been written in such a way that the reader can quickly review a specifi c 
cause of GI bleeding prior to managing of such a patient. We expect this text will be 
used with the same immediacy as the diseases present.  
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    Chapter 1   
 Stabilization of Patients Presenting 
with Upper Gastrointestinal Bleeding                     

     C.     Cameron     McCoy     and     Mark     L.     Shapiro    

          Introduction 

  Paleopathological evidence   and descriptions of upper gastrointestinal bleeds 
(UGIB), i.e., proximal to the ligament of Treitz, are limited and sometimes incon-
clusive. The earliest potential reference to UGIB can be traced to the Ebers Papyrus 
(circa 1550 BC) describing a “blood-nest” in a patient who acutely turned pale and 
later expired [ 1 ]. A more conclusive familiarity of peptic ulcer pathology was noted 
by Roman scientists during the fi rst century and thus we know that UGIB have been 
known for at least 2000 years [ 2 ].  Risk factors for   UGIB were most likely omnipres-
ent and, as such, suffering from UGIB has more than likely always plagued humans. 

 UGIB are estimated to result in 40–150 episodes per 100,000 population [ 3 ], 
resulting in more than 300,000 hospital admissions [ 4 ,  5 ] and accounting for 1–2 % 
of all annual US hospital admissions [ 6 ]. At least 50 % of UGIB result from peptic 
ulcer disease [ 7 ] (Fig.  1.1 ), even amongst those with sequelae from advanced liver 
disease [ 8 ]. This diagnosis is followed more than 10 % of the time by variceal bleed-
ing, erosive disease, and Mallory–Weiss tears, and less commonly by diagnoses 
such as angiodysplasias, posttraumatic, neoplasms, and Dieulafoy lesions [ 9 ,  10 ].

   Repetitive vomiting or retching can lead to injury at or near the gastroesophageal 
junction, known as  Mallory–Weiss tears  , and has been associated with alcoholic 
binges, diabetic ketoacidosis, pro-emetic agents, hiatal hernias, and NSAID use 
[ 11 ]. Increased intra-abdominal pressures are thought to result in herniation of the 
gastric cardia into the chest, resulting in mucosal injury.  Boerhaave’s syndrome   is 
the result of this process culminating in perforation. Bleeding from  Mallory–Weiss 

        C.  C.   McCoy    
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tears   spontaneously ceases in 90 % of cases [ 12 ], but persistence is usually associ-
ated with bleeding diathesis from other medical comorbidities. Bleeding may be 
controlled endoscopically and if uncontrolled may require surgery (Fig.  1.2 ).

    Angiodysplasias   are acquired lesions with submucosal dilated and tortuous ves-
sels that most commonly occur in the cecum and ascending colon, but can occur in 
the upper gastrointestinal tract as well. When this occurs they are most commonly 
noted in the stomach or duodenum. Bleeding from these lesions is intermittent and 
of varying intensity, but the majority of the bleeds from these lesions spontaneously 
cease. Uncontrolled bleeding of this source can be severe enough to be catastrophic, 
and given the intermittent nature of these lesions, they may be missed on endoscopy 
and therefore must remain in the differential of otherwise unexplained causes of 
UGIB as oversight can be devastating. 

  Dieulafoy lesions   are congenitally enlarged submucosal arteries that account for 
approximately 2 % of non-variceal UGIB [ 13 ]. The vast majority are less than 5 mm 
and located 6–10 cm below the gastroesophageal junction on the lesser curvature 
[ 14 ]. Several endoscopic therapies are utilized for bleeding control, but up to 20 % 
of patients may require surgery for recurrent bleeding [ 15 ] (Fig.  1.3 ).

   While UGIB can be both acute and chronic, mortality from the pathology of 
acute UGIB is much greater than that of chronic UGIB. Large series have estimated 
that a patient with a UGIB has a mortality rate between 2 and 15 % [ 16 ,  17 ], but that 
confounding comorbidities such as age, medications, malignancies, and inpatient 
status may increase this rate to as high as 33 % [ 17 – 19 ]. This takes its toll on society 
and the health-care system as this diagnosis portends approximately 30,000 deaths 
[ 20 ] and billions of dollars of health-care expenditures annually [ 21 ]. 

  Fig. 1.1     Bleeding ulcer          

C.C. McCoy and M.L. Shapiro
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  Fig. 1.2     Injection therapy   of gastric ulcer       

  Fig. 1.3     Dieulafoy lesion   
treated with endoscopic 
banding       
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 A UGIB may be a life-threatening emergency and requires prompt evaluation, 
diagnosis, stabilization, and therapeutic measures in a rapid fashion. Management 
depends on the location and severity of the source and the methodical identifi cation 
of these. Outcomes are dependent upon time to diagnosis and appropriate manage-
ment. This chapter focuses on the initial evaluation and management of patients 
presenting with a UGIB.  

    Goals of Therapy 

  Prevention of the  morbidity   and mortality associated with UGIB should involve 
assessment and therapy aimed at three approaches: hemodynamic resuscitation, 
cessation of bleeding source, and prevention of future recurrence. Although each 
aim is independent, there is inherent overlap and each should proceed in a concur-
rent manner to achieve the best outcomes.   

    History 

  Much information  on   the etiology of a UGIB can be attained by taking a complete 
patient history and performing a physical examination. The history should involve 
inquiring about prior gastrointestinal bleeds, since up to 60 % of UGIB are from the 
same lesion previously identifi ed [ 22 ], as well as alcohol use, liver disease or pres-
ence of varices, history of ulcers or symptoms related to them, history of vascular 
anomalies, prior surgeries or interventions, and the use of certain medications, such 
as aspirin or non-aspirin NSAIDs. Wilcox et al. noted that the majority of patients 
presenting with a UGIB had used an aspirin or non-aspirin NSAID in the week prior 
to presentation and interestingly, 44 % of patients reported non-prescription use 
[ 23 ]. Therefore, history should also include knowledge of the chronic use of over- 
the- counter medications that might unsuspectingly contain similar products. 
Cirrhotic patients have a 30 % chance of having a variceal bleed [ 24 ]; 60 % of these 
patients in particular will rebleed within the fi rst year of the index bleed, carrying a 
20 % mortality rate per subsequent event [ 25 ].   

    Hemodynamic Resuscitation 

  It has been demonstrated that, of  the   modifi able factors affecting outcome, prompt 
hemodynamic resuscitation affords decreased mortality, as well as morbidity in the 
form of reduced incidence of myocardial infarction [ 26 ]. These authors thus recom-
mend prompt resuscitation of adequate hemodynamic parameters and correction of 
hematocrit and coagulopathy. We also support this recommendation and thus the 

C.C. McCoy and M.L. Shapiro
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initial evaluation begins with a prompt assessment of hemodynamic instability and 
aggressive resuscitation afforded within a critical care setting. Delays in resuscitation 
lead to delays in therapeutic interventions, and thus increased morbidity [ 26 ,  27 ]. 

 The American Society for Gastrointestinal Endoscopy recommends administra-
tion of crystalloid fl uids to maintain an adequate blood pressure and the use of blood 
products to meet the demands of ongoing blood loss, signifi cant hemorrhage, or 
cardiac ischemia [ 4 ]. In keeping with these recommendations, we suggest that these 
patients be treated as seriously as patients who have experienced an acute traumatic 
injury and have hemodynamic instability. Recommendations include placement of 
two equal than or larger than 16 gauge intravenous lines and consideration of pro-
viding central venous access, especially if the use of a  vasoactive drug   is antici-
pated. Administration of a 1 L bolus of crystalloid fl uid should then ensue, unless 
contraindicated by a medical comorbidity. If hemodynamics has not improved, this 
bolus should be repeated. 

 If hemodynamic compromise still exists, then blood product transfusion is rec-
ommended. For patients requiring large volumes of blood products, massive trans-
fusion protocols have been successfully deployed to treat gastrointestinal bleeding 
[ 28 ]. These protocols are designed to provide oxygen transport in the form of red 
blood cell transfusion as well as restore coagulation activity from plasma, cryopre-
cipitate, and platelet transfusion. Coupling massive transfusion with serial labora-
tory assessments should guide ongoing hemostatic interventions. 

 Traditional targets for transfusion during upper gastrointestinal bleed have been 
questioned by recent randomized clinical trials of restrictive transfusion strategies. 
One of the largest trials enrolled approximately 1000 patients with severe acute 
upper gastrointestinal bleeding [ 29 ]. Patients were randomized to transfusion for 
hemoglobin below 7 g per deciliter or for hemoglobin below 9 g per deciliter. The 
restrictive transfusion strategy signifi cantly improved outcomes including 6 week 
survival and recurrent bleeding. 

 If a  coagulopathy   has been detected during resuscitation, the appropriate frac-
tionated blood products should also be administered. During periods of extreme 
duress, recombinant human factor VIIa (rFVIIa) has been employed. This should 
only be used in extreme situations as prior investigations continue to question its 
role in the coagulopathic patient. The largest of these studies did not identify a 
therapeutic benefi t greater than placebo in this setting, although there was a sugges-
tion of potential benefi t of reduced therapeutic failure in advanced cirrhosis. 
However, recently, even this fi nding was reexamined in a larger population set and 
not supported [ 30 ]. Furthermore, comorbidities such as stroke, pulmonary embo-
lism, and myocardial infarction remain common and severe. Thus a careful, well- 
balanced risk assessment is necessary prior to the administration of rFVIIa. 

  Prothrombin complex concentrates (PCC)   offer additional means of restoring 
coagulation function in patients with ongoing bleeding refractory to blood compo-
nent therapy. These agents have demonstrated effi cacy in treating gastrointestinal 
bleeding in patients on newer therapeutic anticoagulation agents such as direct 
thrombin inhibitors and direct activated factor X inhibitors [ 31 ,  32 ]. Since direct 
antidotes are not available, PCCs should be considered for patients on agents such 
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as dabigatran, rivaroxaban, and apixaban. PCC administration augments drug 
 elimination strategies such aggressive intravenous fl uid hydration to promote renal 
excretion of active metabolites and hemodialysis [ 33 ]. Specifi c coagulation assays 
such as thrombin time and anti-Xa levels are used to assess residual anticoagulation 
activity and guide resuscitation as traditional coagulation assays will not accurately 
measure drug activity [ 34 ]. 

 Although  blood component therapy   has clear survival benefi ts, utility of antifi -
brinolytic agents such as tranexamic acid has not been defi ned. Initial studies dem-
onstrated a benefi cial effect on mortality but experienced signifi cant patient drop 
out [ 35 ]. Additional randomized control trials are needed to clarify the role of anti-
fi brinolytics during gastrointestinal bleeding. 

 During resuscitation efforts, all patients should remain  nil per os . This will not 
only aid endoscopic measures but also help protect the patient’s airway. If there is 
any concern for the protection of the patient’s airway, either because of potential 
aspiration or due to mental status, then the patient should be promptly intubated 
endotracheally.   

    Cessation of Bleeding 

 Once the patient has been stabilized by resuscitation efforts, therapeutic measures to 
control bleeding can be activated. These measures include endoscopic, percutane-
ous, and surgical. The choice of intervention should be made with the consultation 
of a multidisciplinary team and consideration of immediately available resources. 

    Endoscopy 

  While 80 % of  UGIB   cease spontaneously, 20 % will recur, and thus the standard of 
care and fi rst-line therapy is usually upper endoscopy within the fi rst 24 h of an 
episode [ 36 ]. This not only allows visualization of anatomy, source localization, and 
establishment of predictors of recurrent bleeding (stigmata) but also allows the 
potential for a therapeutic intervention. The effi cacy and safety of achieving endo-
scopic hemostasis has been reported and carries a high range of both specifi city and 
sensitivity [ 37 – 39 ]. However, the sensitivity is dependent upon both the operator 
and the endoscopic fi eld. Prior to endoscopy, nasogastric lavage may be performed 
until lavage fl uid is clear or no longer clearing in the case of ongoing hemorrhage. 
Lavage serves not only as a tool to empty the stomach prior to endoscopy but also 
as a diagnostic tool for a UGIB, especially in patients with hematemesis [ 40 ], 
though a closed pylorus could result in a negative lavage for a bleeding source distal 
to the pylorus and proximal to the ligament of Treitz. Intravenous erythromycin 
(250 mg IV bolus or 3 mg/kg over 30 min) 30–90 min prior to endoscopy may be 
administered to aid gastric motility and emptying [ 41 ,  42 ]. 

C.C. McCoy and M.L. Shapiro
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 Numerous studies have addressed the safety of performing endoscopy in the 
 setting of coagulopathy. The risk of ongoing bleeding without endoscopic interven-
tion must be balanced with the risk of iatrogenic bleeding during endoscopy. Current 
recommendations are to obtain an INR of 1.5 or less prior to endoscopy through the 
administration of plasma or factor concentrates. Platelet count should be restored to 
at least 50,000 per microliter by platelet transfusion. In the setting of anticoagula-
tion with high dose aspirin or clopidogrel, platelets should be administered prior to 
procedure. When severe hemorrhage requires rapid interventions, endoscopy may 
be performed with simultaneous blood product administration.   

    Esophageal Tamponade 

  In patients with  uncontrollable   esophageal variceal bleeding after failed pharmaco-
logic and endoscopic interventions, balloon tamponade remains a temporary option. 
The technique was fi rst described by Westphal in 1930 using an esophageal sound 
for a cirrhotic patient with a variceal bleed [ 43 ] and has since spurred the develop-
ment of three multiluminal nasogastric balloon tubes used for the same purpose. 
The  Sengstaken–Blakemore tube   was originally described in 1950 [ 44 ] and has a 
250 mL gastric balloon, an esophageal balloon, and a gastric suction port. It was 
later modifi ed to add an esophageal suction port in an effort to decrease the need for 
parallel insertion of a nasogastric tube for collection of esophageal secretions above 
the proximal infl ated balloon. This modifi cation is known as the Minnesota tube 
[ 45 ]. The third is the Linton–Nachlas tube, which has a 600 mL gastric balloon and 
both gastric and esophageal aspiration ports. It is used mainly for gastric variceal 
bleeds. Given that this balloon tamponade has not been shown to be more effective 
than pharmacological or endoscopic therapy in the long term [ 46 – 48 ] and is fre-
quented by rebleeding after defl ating the balloon, as well as a potentially devastat-
ing complication of esophageal rupture, balloon tamponade is typically utilized as a 
temporizing measure until more defi nitive procedures can be employed.   

    Percutaneous 

  The majority of UGIB  will   either spontaneously cease or be controlled endoscopi-
cally. However, in the setting of failed endoscopic therapy, the American College of 
Radiology has recommended the use of transcatheter-based angiographic interven-
tions, especially in high-risk surgical patients [ 49 ].  Angiography   is a benefi cial tool 
as it may not only provide diagnostic information in the setting of non-localized 
lesions but concomitantly be therapeutic through the arterial instillation of vasoac-
tive drugs, arterial embolization, or a combination of the two. Overall this therapy 
is low risk and may lead to greater than 65 % success [ 49 ].   

1 Stabilization of Patients Presenting with Upper Gastrointestinal Bleeding
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    Surgery 

  Involvement of  surgical   consultation is necessary for ongoing blood loss despite 
endoscopic and percutaneous interventions, recurrent bleeding, bleeding related to 
a prior surgical procedure, or development of an acute abdomen. Any surgical inter-
vention is aimed at providing a procedure predicted to be most effective at achieving 
hemostasis and preventing future recurrence, while considering its morbidity with 
the current clinical scenario.   

    Pharmacological Adjuncts 

   Octreotide  , a somatostatin analogue,  is   traditionally used to reduce the risk of 
recurrent variceal bleeding, though recently it has been indicated in non-variceal 
bleeding, as it not only reduces splanchnic perfusion but also reduces gastric acid 
secretion and may have a gastric cytoprotective effect and protects renal fl ow. 

  Intravenous proton pump inhibitors (PPI)   are recommended when a diagnosis of 
a UGIB is made and one should not wait until confi rmation of the source to be a 
peptic ulcer. Not only does this strategy reduce total length of hospital stay, but it 
aids the endoscopist as there are fewer actively bleeding ulcers and more ulcers 
without stigmata of recent bleeding [ 50 ]. Opponents of this strategy cite the addi-
tional costs associated with this costly therapy in patients without bleeding sources 
related to acid secretion; however, recent cost analyses have demonstrated this strat-
egy to be more effective pre-endoscopy than afterwards and a less costly treatment 
strategy for all UGIB [ 50 ]. 

  Vasopressin   has pharmacological effects which theoretically would aid bleeding 
cessation. Intravenous vasopressin administration results in mesenteric arteriolar 
constriction and thus decreased portal venous fl ow and pressure. Vasopressin used 
in acute variceal bleeds can have an initial hemostatic rate as high as 80 %, but in a 
meta-analysis no difference was noted in any major outcome, including mortality 
reduction. Unfortunately, the vasoconstriction effects of vasopressin may result in 
systemic end-organ damage, notably of the heart, brain, bowel, and limbs, which 
can lead to reluctance in its regular use. The same study did demonstrate a 34 % 
mortality reduction with the use of terlipressin, a vasopressin analogue, suggesting 
that this analogue may be preferred for vasopressor therapy [ 51 ].    

    Prevention of Recurrence 

  Both  oral   and intravenous infusions of PPI have been shown to reduce recurrent 
bleeding, decrease hospital stay, and reduce the need for blood transfusion. However, 
the same effect has not been demonstrated with the use of H 2  receptor antagonists, 
and neither has shown any effect on mortality [ 36 ,  51 ,  52 ]. 

C.C. McCoy and M.L. Shapiro
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 Patients with cirrhosis have increased infection rates within the community that 
are even more greatly elevated when admitted to a hospital.  Variceal bleeding   dis-
rupts normal mucosal integrity, thus allowing higher rates of bacterial infection. 
Prophylactic antibiotics in cirrhotic patients hospitalized for UGIB have been dem-
onstrated to reduce overall infections complications, recurrent bleeding, and mor-
tality [ 53 ,  54 ].   

    Conclusions 

 Patients presenting with a UGIB undoubtedly represent a serious medical emer-
gency, and outcomes depend on the rapid diagnosis, hemodynamic resuscitation, 
and successful intervention. The choice of endoscopy, transcatheter- based interven-
tions, or surgery for patients with acute UGIB depends on the site of bleeding being 
localized or not, patient comorbidities and stability, institutional expertise, and the 
availability of the aforementioned modalities and resources.    
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    Chapter 2   
 Urgent Workup for Upper Gastrointestinal 
Bleeding                     

     Mohan     K.     Mallipeddi      and     Sandhya     A.     Lagoo-Deenadayalan    

          Introduction 

 Recall that upper gastrointestinal bleeding (UGIB) refers to blood loss originating 
from within the alimentary tract proximal to the ligament of Treitz. Workup of a 
patient presenting with an UGIB should proceed down an algorithm based on com-
mon sense and evidence based guidelines. First and foremost, the patient should be 
stabilized and adequately resuscitated. A focused history and physical exam should 
ensue to help identify the source of bleeding as well as pertinent complicating fac-
tors, such as comorbid disease and medications. Scoring systems can be used to risk 
stratify patients and further direct disposition and diagnostic and/or therapeutic 
interventions. This chapter addresses the initial workup of patients who present with 
acute UGIB requiring inpatient management, but many of the same principles apply 
to other degrees of UGIB.  

    Initial Assessment 

  The fi rst priority in  managing   UGIB is to stabilize and resuscitate the patient. The 
previous chapter reviews this process in depth. Briefl y, the examiner must rapidly 
assess the airway, breathing, and circulation and be prepared to institute critical care 
measures such as intubation, insertion of large bore intravenous lines, and goal- 
directed resuscitation. Concurrently, blood should be drawn to examine cell counts, 
chemistries (including liver and renal panels), and coagulation markers (INR and 
aPTT). A type and screen should be obtained in anticipation of transfusion. Basic 
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laboratory tests not only help guide goal-directed resuscitation but also provide 
insight into bleeding diatheses such as liver or renal failure. More specifi c labora-
tory tests should be drawn if indicated; for instance, given the high prevalence of 
 H. pylori  in peptic ulcer disease and the availability of effective treatment regimens, 
specifi c testing should be done in patients with bleeding peptic ulcers. 

 The examiner should also perform a focused history and physical to identify 
complicating factors and to further clarify the diagnosis/prognosis. The examiner 
should start by asking about prior bleeding episodes and common underlying 
causes, such as peptic ulcer disease (31–67 %), gastritis (7–31 %), and varices 
(4–20 %) [ 1 ]. Known liver disease ± alcohol abuse, aortic graft,  H. pylori  infection, 
and gastroenteric anastomosis should raise the specter of varices, aorto-enteric fi s-
tula, PUD, and marginal ulcer, respectively. Moreover, one or more comorbid con-
ditions are present in roughly two-thirds of patients with UGIB. Cirrhosis, renal 
failure, and coagulopathies are independent risk factors for UGIB. The relative risk 
of death is higher for hepatic, renal, and malignant disease than for cardiopulmo-
nary disease and diabetes [ 1 ]. As noted in the prior chapter, it is important to review 
medications for NSAIDs, antiplatelet agents, and anticoagulants as well as steroids, 
acid suppression agents, and beta-blockers. 

 The  physical exam   should attempt to reveal stigmata of the underlying disease 
process and signs of an acute abdomen warranting urgent or emergent surgery. 
Patients with UGIB may present with postural hypotension, anemia, hematemesis, 
hematochezia, or melena. Signifi cant hematemesis plus jaundice, ascites, spider 
angiomata, asterixis, and/or hepatosplenomegaly implicate varices; epigastric ten-
derness and coffee ground emesis implicate peptic ulcer disease or a Mallory–Weiss 
tear; cachexia and a palpable mass implicate malignancy. 

 An integral part of the history and physical is to rule out alternate diagnoses. For 
instance, epistaxis or red colored food/drink can mimic hematemesis; bismuth med-
ications can mimic melena; and red meat, turnips, and horseradish can produce 
false-positive fecal occult blood tests. Of course, lower gastrointestinal bleeding 
should also be on the differential.   

    Risk Stratifi cation 

  In addition to  guiding   resuscitation and diagnosis, the initial assessment should 
determine interventional needs and immediate disposition. While no single factor 
can reliably predict the need for intervention there are two commonly employed 
scoring systems that can identify patients at risk for death, rebleeding, and clini-
cal intervention: the Blatchford Score [ 2 ] and the Rockall Score [ 3 ]. The 
Blatchford  Score   (Table  2.1 ) was designed to identify patients requiring interven-
tion based on simple clinical and laboratory fi ndings. It does not require endos-
copy and can be calculated at an early stage of triage. Patients with a score of 0 
can be safely discharged for outpatient management. The Rockall Score 
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  Table 2.1     Blatchford scoring 
system    

 Admission risk marker  Score 

  Blood urea (mmol/L)  
 ≥6.5 < 8.0  2 
 ≥8.0 < 10.0  3 
 ≥10.0 < 25  4 
 ≥25  6 
  Hemoglobin (g/L) for men  
 ≥120 < 130  1 
 ≥100 < 120  3 
 <100  6 
  Hemoglobin (g/L) for women  
 ≥100 < 120  1 
 <100  6 
 Systolic blood pressure (mmHg) 
 100–109  1 
 90–99  2 
 <90  3 
  Other markers  
 Pulse ≥100 (per min)  1 
 Presentation with melena  1 
 Presentation with syncope  2 
 Hepatic disease  2 
 Cardiac failure  2 

   Table 2.2    Rockall (full) scoring  system     

 Score 

 Variable  0  1  2  3 

 Age  <60  60–79  ≥80 
 Shock  Systolic BP 

≥100, pulse 
<100 

 Systolic BP 
≥100, 
 pulse ≥100 

 Systolic BP <100 

 Comorbidity  No majors  Cardiac failure, 
ischemic heart 
disease, other 
unlisted majors 

 Renal failure, liver 
failure, disseminated 
malignancy 

 Diagnosis on 
endoscopy 

 Mallory–
Weiss; none 

 All other 
diagnoses 

 UGI Malignancy 

 Major stigmata of 
recent 
hemorrhage 

 None or dark 
spot only 

 Blood in UGI tract, 
adherent clot, 
visible or spurting 
vessel 
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(Table  2.2 ) was designed to identify patients at risk of death. The full score can 
only be calculated after endoscopy but there is a “clinical” or “pre-endoscopy” 
version as well [ 4 ]. Patients with a low Rockall  score   (0, 1, or 2) have a less than 
5 % risk of rebleeding and mortality is virtually zero, even if there is a rebleed. In 
contrast, patients with a high Rockall score (8 or greater) have a 40 % risk of 
rebleeding and their mortality is as high as 41 % [ 3 ]. While both studies have been 
validated alone and head-to-head, the quality of evidence is low and therefore 
neither should supersede clinical acumen. 

        Nasogastric Lavage 

  While  nasogastric lavage   can be used as an adjunct for diagnosis and visualization, 
it should not delay additional workup and treatment. According to a Canadian UGIB 
registry, active bleeding or a non-bleeding visible vessel were seen on endoscopy in 
45 % of patients with bloody aspirates, 23 % of patients with coffee-ground aspi-
rates, and 15 % of patients with clear/bile-stained aspirates [ 5 ]. This confi rms the 
marginal sensitivity of NG lavage as a diagnostic test. However, a prospective ran-
domized study showed patients with bloody aspirate had reduced transfusion 
requirements and hospital length of stay after early (<12 h of arrival) endoscopy [ 6 ]. 
In other words, frankly bloody aspirate correlates with high risk lesions which 
should be intervened upon in a timely manner. As for visualization, a small random-
ized study comparing lavage via a 40 French orogastric tube versus no lavage dem-
onstrated better visualization but no difference in any meaningful clinical endpoints 
(e.g., hemostasis, recurrent bleeding, death) [ 7 ]. Ultimately, insertion of a nasogas-
tric tube is more likely to cause patient discomfort and delay more appropriate care 
than to provide novel benefi ts in most patients; that said, lavage may prompt earlier 
endoscopy in stable patients with occult bleeding.   

    Esophagogastroduodenoscopy (EGD) 

    Esophagogastroduodenoscopy      is the primary method of evaluating patients with 
known or suspected UGIB. EGD has a reported sensitivity of 92–98 % and specifi c-
ity of 30–100 % [ 8 ]. The American Society of Gastrointestinal Endoscopy (ASGE) 
suggests that early upper endoscopy is a critical step in the workup of a patient with 
UGIB. An early upper endoscopy allows for diagnosis of esophagitis (Fig. 2.1 ), 
localization and diagnosis of the source of bleeding, risk stratifi cation of recurrence 
based on the appearance of the lesion, and potential therapy [ 9 ].

   The consensus amongst major guidelines is that upper endoscopy should be per-
formed within 24 h of presentation [ 4 ,  10 ,  11 ], but the optimal time point within this 
window remains under debate. There are numerous clinical trials and observational 
studies (NB: these studies have disparate inclusion/exclusion criteria, rigor, and end 
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points) that inform this debate, most of which are summarized by two systematic 
reviews [ 12 ,  13 ]. There is low-level evidence to suggest endoscopy within 12 h of 
presentation in “high risk” patients lowers mortality and reduces transfusion 
 requirements. There are no clinical benefi ts—including reduction in rebleeding, 
length of stay, and additional interventions—to early endoscopy for “low risk” 
patients. In fact, 40–45 % of low risk patients are candidates for early discharge after 
endoscopy [ 10 ]. However, allocating resources for around-the-clock emergent 
endoscopy that is unlikely to provide clinical value requires complex fi nancial and 
behavioral considerations outside the scope of this text. In summary, the current 
recommendation is to perform EGD in all patients with UGIB within 24 h. In those 
with persistent bleeding or high risk scores, endoscopy should be performed as soon 
as it is safe [ 9 ]. 

 Patients who experience persistent or recurrent bleeding after initial endoscopy 
should undergo repeat endoscopy, but routine second-look endoscopy provides no 
clinical benefi t. Up to 24 % of high risk patients will have further bleeding [ 11 ] of 
which 73 % can be successfully treated with repeat endoscopy [ 14 ]. Those who 
progress to surgery for uncontrolled bleeding have a reported postoperative mortal-
ity of 30 %, mostly from decompensation of a medical comorbidity or operative 
complication, such as leak [ 4 ]. Therefore, the clinical team should repeat endoscopy 
or consider interventional radiology in the case of recurrent or uncontrolled bleed-
ing, keeping in mind that failure to achieve control of bleeding will lead to the need 
for emergent salvage surgery. 

 In spite of the excellent results with EGD, the procedure is not without complica-
tions. It can cause gastrointestinal perforations, further bleeding, aspiration pneu-
monia, respiratory arrest, and cardiovascular complications [ 15 ]. The incidence of 
complications is low, but it is important to be certain that the benefi t of the proce-
dure outweighs the risk.    

  Fig. 2.1    Patient with 
evidence of  esophagitis   on 
EGD       
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    Endoscopic Findings 

  During endoscopy the  examiner   should look for a culprit lesion and associated char-
acteristics that suggest the likelihood of recurrent bleeding. Forrest [ 16 ] classifi ed 
peptic ulcers according to features that were associated with risk of rebleeding (see 
Table  2.3 ). They are classifi ed as Ia–III, with lesions in higher groups showing a 
decrease in risk of recurrence. The fi rst group contains the actively bleeding ulcers 
(I). This group is further separated into vessels that are either spurting (Ia) or oozing 
(Ib). The second group includes the non-actively bleeding ulcers. This group is fur-
ther broken down into three groups: non-bleeding but visible vessel (IIa), ulcer with 
surface clot (IIb), or ulcer with pigmented spots (IIc). Forrest group III includes 
ulcers with a clean base [ 16 ]. Laine and Peterson looked at thousands of patients 
with bleeding peptic ulcers and determined their prevalence, rate of further bleed-
ing, and mortality associated with the lesions. They found that most ulcers with a 
clean base, are associated with a 5 % risk of rebleed and 2 % mortality. Patients with 
ulcers that have a fl at, pigmented spot on endoscopy have a 10 % risk of further 
bleeding and 3 % mortality. The presence of adherent clots on top of an ulcer is 
associated with a 22 % risk of further bleeding and 7 % mortality. A visible, non- 
bleeding vessel is correlated with a 43 % risk of rebleed and 11 % mortality, while 
actively bleeding vessels have the highest risk of recurrence at about 55 % and a 
mortality of 11 % [ 17 ]. Other lesions such as Mallory–Weiss tears are associated 
with a low risk (2 %) of further bleeding [ 18 ]. These associations suggest that proper 
evaluation via endoscopy is crucial, as endoscopic fi ndings are directly associated 
with patients’ prognosis and therefore will aid in decisions concerning therapy.

   EGD is the fi rst-line diagnostic and therapeutic tool in patients with evidence of 
UGIB. Endoscopic therapeutic options such as vasoactive injections, sclerotherapy, 
heat probes, and hemoclipping are discussed in detail in a later chapter.   

    Arteriography 

   In 80–90 % of cases  an      EGD is the only procedure necessary to localize and treat the 
source of UGI bleeding [ 19 ,  20 ]. The remaining lesions may be elusive to the endos-
copist for many reasons, such as structural abnormalities (i.e., strictures or postsurgical 

  Table 2.3    Forrest 
classifi cation of  peptic ulcers    

 Type  Description (prevalence) 

 Ia  Active spurting bleeding (12 %) 
 Ib  Active oozing bleeding (included above) 
 IIa  Non-bleeding but visible vessel (8 %) 
 IIb  Non-bleeding with adherent clot (8 %) 
 IIc  Non-bleeding with pigmented ulcer base 

(16 %) 
 III  Clean base, no sign of bleeding (55 %) 
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changes [ 20 ]), obscure pathology (i.e., angiodysplasias, arteriovenous malformations, 
gastric antral vascular ectasias (GAVE), portal hypertensive gastropathy, Dieulafoy 
lesions [ 21 ]), or poor visualization from luminal blood. When an EGD is unable to 
locate the source of bleeding, a catheter arteriogram is frequently helpful. 

 Arteriography is an invasive, contrasted radiologic study that can identify briskly 
bleeding lesions—that is, when the bleeding rate is 0.5–1 mL/min or greater. In the 
setting of upper GI bleeding, arteriography is positive for extravasation or abnormal 
mucosal blush in up to 61 % of cases [ 20 ]. Some suggest that it has utility in locat-
ing structural abnormalities that may not be actively bleeding, such as angiodyspla-
sias, arteriovenous malformations (Fig.  2.2 ), tumors, or infl ammatory lesions [ 21 ]. 
Alternatively, provocative angiography with heparin, thrombolytics, or vasodilators 
can increase the yield of the study.

   In the detection of the source of upper GI bleeding, selective angiography 
focuses on the celiac axis [ 20 ]. Percutaneous access of the femoral artery is obtained 
via Seldinger technique. A 5F catheter is placed under fl uoroscopic guidance into 
the celiac artery and the superior mesenteric artery. The inferior mesenteric artery 
is frequently examined to rule out lower gastrointestinal source for bleed as well 
[ 20 ,  21 ]. Bleeding from the left gastric artery, splenic artery, its closely associated 
short gastrics, the common hepatic artery, and the gastroduodenal artery can be 
observed. A positive study is seen as an extravasation of contrast into the bowel 
lumen or as an abnormal blush. A duodenal ulcer may present as a non-bleeding 
ulcer (Fig.  2.3 ) or a bleeding ulcer. Bleeding can occur due to erosion into the gas-
troduodenal, which may be seen as extravasation around that artery. Embolization 
of the gastroduodenal artery distal to its take-off from the proper hepatic artery can 
control bleeding from a duodenal ulcer (Fig.  2.4a, b ). Arteriography can also be 
helpful with the diagnosis of hemorrhagic/stress gastritis, which is a very important 
diagnosis in ICU patients. On arteriography, one may see multiple small foci of 
extravasation in a diffusely hypervascular gastric mucosa [ 19 ]. A bleeding left gas-
tric artery, associated with a Mallory–Weiss tear, can be seen on arteriogram as 
well. Once the source of bleeding has been discovered, transcatheter interventions, 

  Fig. 2.2    Endoscopy 
revealing an  arteriovenous 
malformation (AVM)         

 

2 Urgent Workup for Upper Gastrointestinal Bleeding



22

such as embolization, can be performed. Figure  2.5a, b  shows embolization of the 
left gastric artery in a patient with a bleeding gastric ulcer.

     In spite of the many benefi ts of arteriography in the detection of occult upper GI 
bleeding, there is the potential for complications. Arterial injury, contrast reactions, 
nephrotoxicity, thromboemboli, and hemorrhage are possible but occur quite infre-
quently. Arteriograms for upper or lower GI bleeding have a complication rate of 
<5 % [ 20 ]. Relative contraindications to catheter directed angiography include 
severe coagulopathy, congestive heart failure, recent myocardial infarction, renal 
insuffi ciency, and pregnancy.    

  Fig. 2.3    Patient with 
endoscopic evidence of a 
 non-bleeding duodenal 
ulcer         

  Fig. 2.4    ( a ) Arteriogram of a patient with bleeding from a  duodenal ulcer      after celiac injection. 
There was continued bleeding in spite of endoscopic clipping and injection of epinephrine into 
ulcer bed. The  arrow  indicates gastroduodenal artery with no active extravasation. The clip noticed 
on fl uoroscopy is in the third/fourth portion of duodenum. ( b )  Arrows  indicate gastroduodenal 
artery coil embolized using multiple coils. The vessel is occluded just beyond its origin from the 
proper hepatic artery       
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    Diagnostic Studies for Obscure Bleeds 

    Tagged Red Cell Scan 

     Technetium 99   m- labeled   red blood cell scan, also known as tagged red cell scan, 
can also be used in patients with obscure UGIB. Red blood  cells   are labeled with 
technetium 99 and injected into the celiac artery in order to detect upper GI bleed-
ing. This nuclear medicine scan allows for the detection of bleeds that are much 
slower, with a rate of 0.1–0.4 mL/min. 

 When compared to the red cell scan, angiography has less sensitivity for slow 
bleeding but is more precise at the localization of the bleeding site. The red cell scan 
allows for determination of active bleeding and many prefer to use it as a prelude to 
angiography [ 22 ]. If the red cell scan is positive suggesting current active bleeding, 
then angiography is more likely to be positive [ 20 ,  23 ]. When the red cell scan is 
used in conjunction with arteriogram, the sensitivity of the arteriogram increases to 
61–72 % from 40 to 78 % [ 24 ]. When the red cell scan is negative, then putting the 
angiogram on hold may be the most effective strategy as it lowers the risk of com-
plications from arteriogram in patients who are unlikely to be positive. Red cell scan 
has the benefi t of allowing the patient to come back later if the bleed was not 
detected initially. The prolonged bioavailability of the radiolabeled red blood cells 
allows for continued imaging for up to 24 h [ 23 ]. This procedure is therefore well 
suited for instances when the bleeding is intermittent, which is a common occur-
rence. Nuclear scintigraphy is therefore recommended before arteriogram in patients 
with intermittent bleeding [ 23 ]. However, angiogram remains the diagnostic tool of 
choice in patients with obscure, continuous UGIB [ 20 ].     

  Fig. 2.5    ( a ) Arteriogram of a patient with bleeding from a  gastric ulcer     . Arteriogram depicts celiac 
injection with catheter in left gastric artery. ( b ) Left gastric artery occluded with multiple coils       
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    CT Angiography (CTA) 

    CT angiography      is a widely available, minimally invasive diagnostic modality 
capable of quickly identifying active bleeding, its location, and its source when 
upper endoscopy has failed. At least one study has shown that CTA can detect the 
source of bleeding in 72 % of patients whose source could not be located via endos-
copy [ 25 ]. 

 This modality can detect extravasation at rates of 0.3–0.5 mL/min, better than 
conventional angiography [ 26 ]. Even in the absence of active bleeding, skilled radi-
ologists can identify the culprit based on associated clot, angiodysplasia, abnormal 
mucosal enhancement, or masses; additionally, atypical sources such as hepatic and 
pancreatic pathology can be assessed. With modern multidetector systems, the sen-
sitivity and specifi city of CTA are 85–89 % and 85–92 %, respectively [ 27 ,  28 ]. 

 Although the reported diagnostic yield of initial CT and conventional angiogra-
phy are similar [ 29 ], CTA more readily lends itself to serial investigations to improve 
the yield; that said, 41 % of patients with a negative CTA for UGIB require further 
evaluation and treatment to stop bleeding [ 30 ]. Ultimately, another modality is 
required to intervene upon any bleeding source identifi ed by CTA.    

    Other Modalities 

 Patients with upper GI bleeding may present with hematemesis, melena, hemato-
chezia, iron defi ciency anemia, or hypotension. Many of these signs/symptoms, 
however, are not exclusive to UGIB sources. The cause of melena, hematochezia, 
or iron defi ciency anemia may be a bleeding source distal to the ligament of Treitz. 
If an upper GI source cannot be localized, then the rest of the small bowel as well 
as the large bowel may need examining via imaging studies. Options for further 
small bowel evaluation include endoscopic studies, such as capsule endoscopy or 
push enteroscopy, and radiologic imaging, such as small bowel follow-through. 
Capsule endoscopy is the favored method in most cases [ 31 ]. The aforementioned 
procedures will be discussed in detail in future lower GI bleeding chapters.  

    Summary 

 With the improvement of preventive therapy for peptic ulcer disease, there has been 
a decrease in the frequency of lesions that cause UGIB, but the mortality from 
UGIB has remained relatively unchanged [ 17 ]. UGIB is 60–90 % more common 
than are lower GI bleeds, and upwards of 75 % of apparently lower GI blood comes 
from an upper GI source. This leads to a 2–3 times higher mortality for UGIB than 
LGIB [ 22 ]. Patients with signs or symptoms of UGIB require a thorough evaluation 
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so that lesions at risk of ongoing or recurrent bleeding can be treated in a timely 
manner. Endoscopy is fi rst line in the diagnosis of UGIB with an overall accuracy 
of around 80 % [ 4 ]. When the source cannot be detected via upper endoscopy, a 
tagged blood scan and/or conventional angiogram can be performed to fi nd the 
source of bleeding. For suspected variceal bleeds, endoscopy is the fi rst choice for 
diagnosis and treatment.      

  Acknowledgements   Loretta Erhunmwunsee M.D. is credited with writing the core of this 
chapter in the fi rst edition.  
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    Chapter 3   
 Management of Esophageal Variceal Bleeding                     

     Demetrios     Tzimas      ,     Juan     Carlos     Bucobo      , and     Dana     Telem     

          Introduction 

  Variceal bleeding   is a devastating complication of  portal hypertension  , with a  mortality 
rate of 20 % at 6 weeks after hemorrhage in cirrhotic patients with higher mortality 
rates in those with  Child-Turcotte-Pugh (CTP) Class C disease   [ 1 ]. Although treat-
ments for variceal bleeding were classically surgical in order to divert blood fl ow from 
the portal system, there are various medical, endoscopic, and radiologic techniques 
that currently are pursued prior to any type of defi nitive surgical management. In 2007, 
the American Association for the Study of Liver Diseases (AASLD) and the European 
Association for the Study of Liver (EASL) held the 6th international single-topic con-
sensus conference on varices and variceal hemorrhage, which helped to develop the 
most recent guidelines on the prevention and management of variceal bleeding [ 2 ].  

    Pathophysiology 

  Clinically  signifi cant   portal hypertension that leads to gastric and esophageal vari-
ces is most often associated with cirrhosis, although it can occur without any cir-
rhosis or liver dysfunction, termed as  non-cirrhotic portal hypertension (NCPH)   
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[ 3 ]. In cirrhosis, there is both an increase in portal venous blood infl ow from 
splanchnic vasodilation and hyperdynamic circulation, and an increased resistance 
to portal fl ow. Increased resistance to fl ow is secondary to intrahepatic vascular 
resistance from structural changes in the liver architecture, as well as dynamic fac-
tors such as an increased vascular tone in the microcirculation secondary to endo-
thelial dysfunction, decreased vasodilators such as nitric oxide, increased 
vasoconstrictors such as thromboxane A2, increased recruitment of stellate cells in 
sinusoidal vessels, and irregular growth patterns secondary to angiogenesis [ 4 ,  5 ]. 
This increase in portal venous resistance leads to the development of porto-sys-
temic collaterals via  vascular endothelial growth factor (VEGF)   and  placental 
growth factor (P1GF)  , the most important of which are gastric and esophageal 
varices [ 5 ]. Splanchnic vasodilation and cardiac output both increase to compen-
sate for this diversion of fl ow, leading to increased portal venous infl ow in an 
already high-resistance portal venous system and therefore exacerbating portal 
hypertension [ 4 ,  5 ]. 

  Portal hypertension   in cirrhosis can be measured by the  hepatic venous pressure 
gradient (HVPG)  , which is calculated as the difference between the  wedged 
hepatic venous pressure (WHVP)   and the  free hepatic venous pressure (FHVP)   
[ 6 ]. The pressures are measured with a 7-French balloon-tipped catheter that is 
placed radiographically into the hepatic vein (HV) via the internal jugular vein 
(IJV) [ 6 ]. The FHVP is measured with the tip of the catheter in the HV, and then 
the catheter balloon is infl ated for 2 min to achieve a stable reading. This wedged 
pressure refl ects the hepatic sinusoidal pressure which is a surrogate for  portal 
venous pressure (PVP)   [ 6 ]. Elevated HVPG to greater than 10 mmHg is defi ned as 
clinically signifi cant portal hypertension, which leads to complications of decom-
pensated liver disease such as the development of ascites and varices [ 6 ]. Variceal 
bleeding does not occur unless HVPG is greater than 12 mmHg, and most of the 
interventions described in this chapter aim to reduce these pressures to less than 
12 mmHg or 20 % below baseline as the risk of variceal bleeding, spontaneous 
bacterial peritonitis, and overall mortality decrease with a reduction in portal pres-
sures [ 6 ,  7 ]. 

 NCPH is defi ned as increased portal venous hypertension with a normal or only 
mildly elevated HVPG. This is usually secondary to a very long list of heteroge-
neous liver disorders of vascular origin and can be broken down into pre-hepatic 
(normal HVPG, PV pressure high), hepatic (HVPG normal or high, PVP high), or 
post-hepatic (HVPG normal or high, PVP high, FHVP high) [ 3 ]. Pre-hepatic NCPH 
includes conditions such as portal vein thrombosis; an example of post-hepatic 
NCPH includes severe right-sided heart failure [ 3 ]. Hepatic causes of NCPH can be 
even further characterized into pre-sinusoidal (i.e., schistosomiasis), sinusoidal 
(i.e., amyloidosis), and post-sinusoidal (i.e., Budd-Chiari syndrome). 

 Once clinically signifi cant portal hypertension develops and leads to rupture and 
bleeding of esophageal varices, the treatments are often the same as for portal 
hypertension of cirrhotic and non-cirrhotic origins. The remainder of this chapter 
focuses on the medical, endoscopic, radiologic, and surgical techniques used to 
manage bleeding esophageal varices.   
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    Management: Primary Prophylaxis 

   The best method to treat  variceal bleeding is to      prevent rupture of varices from even 
occurring. Gastric and/or esophageal varices are present in about half of cirrhotics, 
with prevalence increasing along with the CTP class of the patient’s liver disease. 
Patients evolve from no varices to having varices at a rate of 8 % per year, and vari-
ces progress from small to large also at a rate of 8 % per year [ 1 ]. The overall yearly 
risk of variceal hemorrhage (5–15 % per year) is related to the size of the varices, as 
well as the CTP class of the patient and high-risk bleeding stigmata such as red wale 
marks [ 8 ]. 

 In cirrhotic patients, there are established guidelines in the outpatient manage-
ment of primary prophylaxis of variceal bleeding. The treatment recommendations 
are based on the CTP class of the patient’s liver disease, size of varices, and if there 
are the presence of any high-risk bleeding stigmata on endoscopy. Primary prophy-
laxis of varices involves either pharmacologic treatment with a nonselective beta 
blocker (NSBB) or  endoscopic variceal band ligation (EVL)   during initial endos-
copy. The nonselective beta blockers most commonly used are propranolol and 
nadolol, with a goal reduction in heart rate of 25 % but not below 55 beats per min-
ute [ 9 ]. The mechanism of action is a reduction in portal pressure via two pathways: 
a decrease in cardiac output secondary to blockade of beta-1 receptors, and splanch-
nic vasoconstriction secondary to blockade of beta-2 receptors [ 9 ]. 

 In cirrhosis of any CTP class, if there are no varices on screening esophagogastro-
duodenoscopy (EGD), then no pharmacologic treatment with nonselective beta 
blockade (class III, level B recommendation) is indicated [ 1 ]. This recommendation 
stems from a prospective randomized controlled trial where 213 patients who had 
cirrhosis (CTP class A and B) without esophageal varices were randomized to pla-
cebo versus a nonselective beta-blocker (timolol) and followed for an average of 
4.5 years [ 10 ]. There were no differences in the primary endpoint of the development 
of esophageal varices or variceal hemorrhage, but there was an increased and signifi -
cant rate of adverse events such as fatigue, low blood pressure, heart rate, and even 
syncope in the timolol group. Expert consensus panels have recommended that these 
patients with no varices on screening endoscopy should have a repeat EGD in 3 years 
or yearly if there is any evidence of hepatic decompensation (class I, level C) [ 1 ]. 

 Patients with small varices that have never bled and who are without increased 
risk for variceal bleeding (i.e., CTP class A) can be started on NSBB but there is no 
long-term data to support or establish treatment (class III, level B) [ 1 ]. Patients with 
small varices that have never bled but are at higher risk for variceal bleeding (i.e., 
CTP class B/C, red wale signs on endoscopy) should be provided with nonselective 
beta-blockers for primary prophylaxis of bleeding (class IIa, level C) [ 1 ]. A pro-
spective, randomized, single-blinded study trial compared nadolol (with goal heart 
rate 25 % below baseline or 50 beats per minute) to placebo in 181 patients with 
cirrhosis and small varices to determine if nonselective beta-blockage had an effect 
on growth of varices [ 11 ]. Patients had endoscopies yearly for 5 years. The placebo 
group had a signifi cantly greater progression to large varices (OR 4, CI 1.95–8.4) 
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and the absolute risk reduction of variceal bleeding was 10 % when taking nadolol. 
Despite these two improvements the overall survival was not different between the 
two groups [ 11 ]. 

 Once patients are on  nonselective beta-blockers  , unless there is a decompensa-
tion of liver disease patients do not need follow-up EGD (class I, level C) [ 1 ]. 
Patients who have small varices but are not on any NSBB (i.e., secondary to symp-
toms) should have repeat EGD every 2 years (class I, level C) [ 1 ]. 

 For patients with cirrhosis and large varices without high-risk bleeding stigmata 
or risk of hemorrhage (CTP class A), the recommendations suggest nonselective 
beta blockade as the choice of prophylaxis (see Fig.  3.1a, b ) unless there is a contra-
indication (i.e., intolerance to side effects) and then endoscopic variceal ligation is 
the method of choice (class I, level A) [ 1 ]. There have been several studies compar-
ing nonselective beta-blockers to EVL in the treatment of large varices that have 
never bled. A large randomized control trial in 2004 compared EVL verses NSBB 
in 152 patients with large varices without history of bleeding. After a mean follow-
 up of 34 months, both groups had non-signifi cant differences in the rates of variceal 
bleeding (25 % EVL vs. 29 % NSBB) and overall mortality (45 % EVL vs. 43 % 
NSBB) [ 12 ]. Thus the recommendations from the AASLD suggest that in patients 
with large varices who are at higher risk of bleeding (CTP class A/B, red wale 
signs), NSBB or EVL can be used for primary prophylaxis (class I, level A) [ 1 ]. If 
EVL is used, the recommended strategy is to continue EVL every 1–2 weeks until 
obliteration, with then a repeat EGD in 1–3 months, and then repeat EGD every 
6–12 months thereafter, while if NSBB is used, repeat EGD is not recommended 
unless decompensation occurs (class I, level C) [ 1 ]. Therefore, the decision to per-
form EVL or NSBB depends on the local expertise, the patient’s willingness to 
follow up, and if patient can tolerate beta blockade.

   Surgical portacaval shunting for primary prophylaxis of variceal bleeding is not 
recommended in the current guidelines. As far back as 1969, the data did demon-
strate a decreased rate of bleeding but did not demonstrate any effect on overall 
survival and therefore prophylactic surgery was not recommended then either [ 13 ]. 

 There are no AASLD guideline recommendations for the general approach to 
primary prophylaxis on non-cirrhotic portal hypertension, although the general 
treatment for patients who develop varices is similar to the cirrhosis guidelines, 
unless specifi c disease states dictate management. For example, in primary biliary 
cirrhosis (PBC), the AASLD guidelines suggest screening for varices before a 
diagnosis of cirrhosis is suspected as they can develop portal hypertension without 
fi brosis secondary to nodular regenerative hyperplasia [ 14 ]. A study in 1999 dem-
onstrated that the Mayo Risk Score (a survival probability model utilizing age, 
bilirubin, albumin, presence of edema, use of diuretics) predicted the likelihood of 
varices; if the Mayo Risk Score is greater than 4 then a screening endoscopy 
should be performed [ 14 ,  15 ]. For other NCPH, algorithms suggest treating small 
varices without high-risk bleeding stigmata with EGD every 2 years, and treating 
small varices with high-risk bleeding stigmata as well as large varices with either 
NSBB or EVL [ 3 ].    
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    Management: Variceal Hemorrhage 

   The  initial      management of variceal rupture involves aggressive medical management 
and resuscitation with early endoscopy. Patients should be triaged and managed in a 
monitored setting such as the intensive care unit with good intravenous access [ 16 ]. 
As with any gastrointestinal bleed, the goal is to maintain tissue perfusion. Although 
recent studies in non-variceal upper GI bleeding recommend a transfusion goal of 
7 g/dL as patients have worse outcomes if a more liberal transfusion strategy is used, 
based on physiologic studies a goal of 7–8 g/dL in variceal bleeding is used, although 
this is in order to prevent increased portal pressures and therefore worsened bleeding, 
unless comorbidities or clinical status dictate otherwise [ 16 – 19 ]. As there is high risk 
of aspiration during a variceal bleed, endotracheal intubation should be strongly con-
sidered, especially in patients who are encephalopathic [ 1 ]. 

  Fig. 3.1    ( a ) Large varices. 
( b ) Small  varices after 
NSBB         
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 The combination of both medical and endoscopic management is the key to 
decreasing portal pressures and controlling variceal bleeding. Medical management 
of an acute variceal hemorrhage is a critical part of management. In order to reduce 
portal pressures via splanchnic vasoconstriction, vasoactive therapy with octreotide, 
somatostatin, vasopressin, or terlipressin should be given as soon as variceal bleed-
ing is suspected [ 16 ]. Currently only octreotide and vasopressin are available in the 
USA and the most commonly used agent is octreotide [ 16 ]. The dosing of octreotide 
is a bolus of 50 micrograms followed by a rate of 50 micrograms an hour and should 
be continued for 5 days if variceal bleeding is confi rmed [ 1 ]. Although beta- blockers 
are useful in primary prevention, in the event of an acute bleed they can decrease 
blood pressure and attenuate the body’s physiologic response to blood loss and are 
not recommended [ 1 ]. 

 Patients with cirrhosis and variceal bleeding (or any type of upper GI bleeding) 
have a higher incidence of bacterial infections, likely secondary to gut translocation 
[ 1 ]. A Cochrane review of 12 trials including over a thousand patients demonstrated 
that prophylactic antibiotics in cirrhotics with upper GI bleeding had signifi cantly 
less infections, mortality, and even re-bleeding than patients who did not receive 
antibiotics [ 20 ]. A study in 2006 of 111 patients with decompensated cirrhosis and 
GI bleeding who were given norfl oxacin 400 mg orally twice daily verses IV ceftri-
axone for 7 days demonstrated that there were more infections (26 % vs. 11 %, 
 p  < 0.03) and bacteremia (12 % vs. 2 %,  p  < 0.03) in those patients who had norfl oxa-
cin vs. ceftriaxone, respectively [ 21 ]. 

 Endoscopy  for variceal hemorrhage   should be performed within the fi rst 12 h of 
admission [ 18 ]. Endoscopic therapy does not alter the pathophysiologic mecha-
nisms that lead to  portal hypertension   and variceal bleeding; it aims to reduce vari-
ceal wall tension by obliterating the varix [ 18 ]. Effective endoscopic treatments 
include variceal band ligation (see Fig.  3.2 ) and  endoscopic sclerotherapy (EST)   

  Fig. 3.2     Band ligation          
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with agents such as ethanolamine oleate or sodium tetrasulfate [ 18 ]. Several studies 
have demonstrated that EVL is superior to EST in both controlling acute hemor-
rhage and secondary prophylaxis. A prospective randomized controlled trial in 120 
cirrhotic patients with acute esophageal variceal bleeding compared ligation versus 
sclerotherapy (1.5 % sodium tetrasulfate injected into varix). Treatment sessions 
(6.5 vs. 3.8,  p  < 0.001), rates of variceal re-bleeding, (36 % vs. 11 %,  p  < 0.01), and 
complications (19 % vs. 3.3 %,  p  < 0.01) were signifi cantly less in the EVL group 
than the EST group [ 22 ].

   After successful management of an acute variceal bleed with endoscopic ther-
apy, aggressive secondary prophylaxis needs to take place as there is high risk of 
re-bleeding and mortality [ 1 ]. According to the AASLD guidelines, after an index 
bleed patients should return for repeat EVL at 1–2-week intervals until complete 
variceal obliteration; once obliteration is achieved then a repeat EGD is performed 
in 1–3 months and if no varices then an EGD every 6–12 months (class I, level C) 
[ 1 ]. Data support a combination of both NSBB and EVL for secondary prophylaxis 
after a variceal bleeding event. In a study looking at 80 cirrhotic patients with vari-
ceal bleeding, after hospitalization patients were randomized to either combined 
therapy or EVL alone. After 16 months of follow-up, the EVL plus nadolol group 
had a recurrent bleeding rate of 14 % versus 38 % for the EVL-alone group 
( p  < 0.006). The overall mortality though was not different between the two groups 
[ 23 ]. The fi ndings of this study support the current guidelines which state that a 
combination of NSBB and EVL is the best option for secondary prophylaxis (class 
I, level A) [ 1 ]. 

 Prior to the advent of therapeutic endoscopy and interventional radiologic tech-
niques, as with most gastrointestinal bleeding, surgery was the mainstay of therapy, 
with its peak of popularity from the 1960s to 1980s [ 24 ]. The mechanism behind 
surgical management is to reduce portal pressures by creating a portacaval shunt. 
Total portal systemic shunts decompress the portal system by creating a side-to-side 
shunt at least 10 mm in diameter between the portal vein and the vena cava (or any 
of their major tributaries); although these shunts worked well they were fraught 
with a high rate of encephalopathy [ 24 ]. Smaller shunts, called partial portal sys-
temic shunts, are created by placing an 8 mm polytetrafl uoroethylene (PTFE) graft 
between the portal vein and inferior vena cava; these improved the rates of encepha-
lopathy by reducing the diameter of the shunt to 8 mm but still maintain the thera-
peutic decompression of varices [ 24 ]. A randomized controlled trial of 211 cirrhotic 
patients was randomized to either endoscopic sclerotherapy or emergency surgical 
portacaval shunt with creation of a side-to-side or end-to-side portal vein and vena 
cava anastomosis. These patients were triaged and referred to a tertiary medical 
center from four referring hospitals and treated in an intensive care unit with defi ni-
tive treatment within 8–12 h of hospital admission. The surgical group had lower 
rates of primary failure (none vs. 79 %,  p  < 0.001) than the endoscopic group, less 
encephalopathy (35 % vs. 15 %,  p  < 0.001), and better overall survival [ 25 ]. Another 
randomized controlled trial of 154 cirrhotic patients was randomized to  transjugular 
intrahepatic portosystemic shunt (TIPS)   or emergency surgical portacaval shunt. As 
with the previous trial, the patients were given defi nitive treatment within 8–12 h of 

3 Management of Esophageal Variceal Bleeding



34

hospital admission and treated at the same tertiary referral center. The surgical 
group permanently controlled bleeding in 97 % of patients while only 22 %  of   TIPS 
patients had long-term control of bleeding ( p  < 0.001), lower rates of encephalopa-
thy (21 % vs. 61 %,  p  < 0.001), and again better overall survival [ 25 ]. There are some 
issues with this data prior to recommending surgery as a fi rst-line treatment. 
Endoscopic therapy with banding of varices and not sclerosants is currently the 
standard of care. TIPS shunts employ the use of PTFE-covered stents, although in 
this trial they were uncovered, with a rate of occlusion in 84 % of patients. The study 
was performed at one tertiary referral center with highly trained experts and may 
not be feasible or applicable to the widespread medical community. Currently sur-
gery is not recommended in the AASLD guidelines as a fi rst-line treatment for vari-
ceal bleeding, instead only as a salvage therapy in patients with preserved hepatic 
function (see endoscopic treatment failure below) [ 1 ]. 

 Although the focus of this chapter is on esophageal variceal bleeding, one cannot 
talk about the management of esophageal varices without briefl y discussing gastric 
varices. The Sarin Classifi cation has described the various types and combinations 
of esophageal and gastric varices. Gastroesophageal (GOV) varices are just continu-
ations of esophageal varices into the stomach.  Type 1 gastroesophageal varices 
(GOV-1)   run along the lesser curvature of the stomach, while Type 2 gastroesopha-
geal varices (GOV-2) run along the greater curvature [ 16 ]. The treatments for these 
varices are the same as for standard esophageal varices as described throughout this 
chapter. There are also two types of isolated gastric varices (IGV): IGV-1 are vari-
ces located only in the gastric fundus, and IGV-2 are located in the gastric body, 
antrum, or pylorus [ 23 ]. Endoscopic management of gastric varices includes vari-
ceal obturation with tissue adhesives such as  N -butyl-cyanoacrylate [ 1 ]. If this 
endoscopic management fails then patients should be decompressed with a TIPS 
(see endoscopic treatment failure below) or depending on the variceal venous fl ow, 
undergo a balloon- occluded retrograde transvenous obliteration (BRTO). BRTO 
works by accessing the varices via a gastrocaval shunt, and using an occlusion bal-
loon followed by injection of a sclerosing agent to obliterate the varices [ 26 ]. 
Surgery has also been used to treat gastric varices, with portacaval shunts providing 
a way to decompress the varices, and if the etiology of gastric varices is secondary 
to a splenic vein thrombosis then splenectomy is the treatment of choice.    

    Management: Initial Endoscopic Treatment Failure 

  Although there are excellent  endoscopic   and pharmacologic therapies as described 
above, acute variceal bleeding cannot be controlled in 10–20 % of patients [ 27 ]. 
Factors associated with failure to control an acute hemorrhage include spurting 
varices, portal vein thrombosis, and high CTP class. The overall risk of re-bleeding 
after a successful EVL is 8–20 % [ 27 ]. According to the Baveno V criteria, failure 
to control bleeding is defi ned by evidence of continuous bleeding with either fresh 
hematemesis or nasogastric aspirate of greater than 100 mL fresh blood 2 h after 
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therapeutic endoscopy, development of hypovolemic shock, or a decrease in hemo-
globin value of greater than 3 g/dL within 24 h of endoscopy [ 28 ]. 

  Balloon tamponade   is a temporizing measure that can be used as a bridge to more 
defi nitive therapies and is effective in temporarily controlling bleeding in over 80 % of 
patients [ 1 ,  27 ]. As varices lie in the submucosal layer they are amenable to physical 
tamponade [ 29 ]. There are three types of balloons commonly available for tampon-
ade: the Sengstaken–Blakemore tube has esophageal and gastric balloons with a sin-
gle aspirating port for the stomach, the Minnesota tube has esophageal and gastric 
balloons with aspiration ports for both the esophagus and stomach, and the Linton–
Nicholas tube has only a gastric balloon with aspiration ports in the stomach and 
esophagus [ 29 ]. The downside to balloon tamponade is its many severe and even 
lethal complications, which include aspiration, esophageal ulceration, necrosis and 
rupture of the esophagus, balloon migration with asphyxia, and arrhythmias, which 
occur anywhere from 20 % to even 60 % of the time [ 30 ]. Secondary to pressure necro-
sis, it is not recommended for any of these devices to be infl ated for over 24 h [ 30 ]. 

 Along the same mechanism as balloon tamponade, there is recent data that dem-
onstrates using fully covered esophageal self-expanding metal stents ( FC-SEMS)      to 
be effi cacious for mechanical hemostasis in the treatment of refractory variceal 
bleeding. A randomized controlled trial looking at an FC-SEMS versus balloon 
tamponade in 28 cirrhotic patients with variceal bleeding refractory to standard 
endoscopic therapy demonstrated that FC-SEMS was more successful (66 % vs. 
20 %,  p  = 0.025) with a greater absence of bleeding at 15 days (85 % vs. 47 % 
 p  = 0.037), and less adverse events (31 % vs. 73 %) [ 30 ]. This is not currently con-
sidered standard of care but with the increased off-label use of FC-SEMS this may 
become a commonly used backup in the armamentarium of endoscopic therapies 
for variceal bleeding. 

  TIPS   is a procedure performed by interventional radiologists in patients with 
portal hypertension for a variety of reasons including refractory ascites, hepatic 
hydrothorax, and failure of endoscopic therapy in controlling variceal bleeding. 

  TIPS      is a radiologic procedure which reduces the portosystemic pressure as a 
side-to-side portacaval shunt and successfully reduces the HVPG in over 90 % of 
cases [ 31 ]. To create a TIPS, access to the hepatic veins is gained via a jugular 
approach with guidewire, and a wedge pressure is obtained to calculate the 
HVPG. Carbon dioxide is used with balloon occlusion hepatic venography to locate 
the portal vein. Under fl uoroscopic guidance, a needle is then passed via the hepatic 
vein (usually from the right hepatic vein; however any vein including the inferior 
vena cava can be used) through the liver parenchyma, and once blood is aspirated a 
venogram is performed to confi rm that the portal vein has been accessed [ 31 ]. The 
tract is dilated with a balloon and a polytetrafl uoroethylene-covered stent is 
deployed, creating the portosystemic shunt. HVPG measurement is repeated to 
ensure that TIPS is successful. 

 Although  TIPS      by a physiologic perspective seems like an uncomplicated proce-
dure, there are many potential complications and patient selection is key. Absolute 
contraindications for TIPS include congestive heart failure, severe tricuspid regur-
gitation, and severe pulmonary hypertension; if there is a large shunting of blood to 
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the right side of the heart after a TIPS, any of these conditions can lead to severe 
right heart failure [ 31 ]. Patients with MELD scores above 18 are not good candi-
dates for TIPS, as they have higher mortality rates 3 months after TIPS placement 
than those with MELD scores less than 18 [ 31 ]. Complications of TIPS include 
hemorrhage, hemobilia, stent migration, stent stenosis/occlusion, hepatic decom-
pensation, and new or worsened hepatic encephalopathy in 30 % of patients [ 31 ]. A 
study in 1996 evaluated TIPS placement as a defi nitive therapy in uncontrolled vari-
ceal hemorrhage stabilized with balloon tamponade. In 30 patients who met criteria, 
TIPS was placed successfully in 29 of 30 patients (one failure secondary to portal 
vein thrombosis) within 12 h after balloon tamponade, and resulted in successful 
decompression of HVPG to greater than 25 % below baseline in all patients [ 32 ]. 
Most of the patients were severely decompensated CTP class C patients, whose 
mortality after surgical shunting approaches 90 %. Thirty-day and 6-week survival 
rates were 63 % and 60 %, respectively. Most complications involved aspiration and 
when the subgroup without aspiration was analyzed the survival rates approached 
90 % [ 32 ]. Despite these real complications, TIPS is the only rescue therapy 
described in this chapter that is supported in the AASLD guidelines for all patients 
regardless of CTP class, as it is indicated in patients in whom hemorrhage from 
esophageal varices cannot be controlled despite combined pharmacologic and 
endoscopic therapy (class I, level C) [ 1 ]. The importance of TIPS was studied in a 
landmark trial published in the  New England Journal of Medicine . In this study, 63 
patients were randomly assigned to EVL/pharmacologic therapy with standard of 
care medical treatment and follow-up EGD (standard of care) or early TIPS, defi ned 
as within 72 h of the endoscopic and pharmacologic therapy for acute bleeding. 
Re-bleeding or failure to control bleeding occurred in 1 patient in the early TIPS 
group versus 14 in the standard of care group ( p  < 0.001) [ 33 ]. The rates of encepha-
lopathy were not signifi cantly different between the TIPS group and standard of 
care group (19 % vs. 10 %,  p  = 0.8), but interestingly these rates of encephalopathy 
were lower than those quoted in the literature for TIPS procedures [ 33 ]. Overall 
survival was better in the TIPS group. 

 Even though the role of surgery in variceal bleeding has decreased with the 
advent of alternative endoscopic and radiologic therapies, surgery can be life saving 
for refractory bleeding [ 34 ]. A  distal splenorenal shunt   (DSRS)    is a form of a porta-
caval shunt where the distal splenic vein is attached to the left renal vein to decom-
press the portal system and is regarded by most to be the best therapy to prevent 
re-bleeding in patients with preserved hepatic function that have failed endoscopic 
therapy [ 35 ]. In a randomized controlled trial, 140 patients with CPT class A/B cir-
rhosis with variceal bleeding refractory to endoscopic therapy were randomized to 
DSRS or TIPS. Re-bleeding rates (5.5 % DSRS vs. 10.5 % TIPS,  p  = 0.29), encepha-
lopathy (4 % vs. 4 %), and mortality were the same in both groups. Re-intervention 
rates were higher in the TIPS group than the DSRS group as they required repeated 
dilations to maintain stent patency (82 % vs. 11 %,  p  < 0.001), although the stents 
used in the trial were uncovered stents [ 35 ]. As both interventions were essentially 
the same, authors suggested that local expertise and the ability of patients to come 
for close follow-up care should help determine which intervention is chosen. 
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 The modifi ed  Sugiura procedure   is another surgical procedure used for salvage 
therapy and it is indicated in patients with Child CTP A/B cirrhosis when portosys-
temic shunt placement is not feasible, such as those with extensive thrombosis of 
the portal, splenic, and superior mesenteric veins, or when TIPS is unavailable or 
unsuccessful [ 34 ]. It involves the complete devascularization of the lesser curvature 
and the proximal area of the greater curvature of the stomach and transhiatal devas-
cularization of the lower esophagus, with esophageal transection and an end-to-end 
anastomosis of the esophagus. In retrospective study of 46 patients who had the 
procedure performed for variceal bleeding refractory to endoscopic therapy, acute 
bleeding was controlled in all patients. Esophageal leak occurred in fi ve patients 
(10.8 %) and the postoperative mortality rate was 23.9 % (11 out of 46) with most of 
those (9 out of 11) being CTP class C patients [ 34 ]. Another retrospective review 
studied the modifi ed Sugiura procedure with and without esophageal transection 
and found that in terms of bleeding rates, esophageal transection was not necessary 
once devascularization was achieved as both groups had similar rates of re-bleeding 
and mortality, with the benefi t of less esophageal transection-related morbidity [ 36 ].   

    Conclusion 

 Variceal bleeding can be a fatal complication of portal hypertension if not prevented 
or promptly managed. Current treatments aim to decompress varices by resolving 
 portal hypertension   and with direct mechanical effects on the varices. With the 
advent of new techniques, endoscopic therapy with pharmacologic management is 
considered the fi rst-line treatment. Radiologic therapy with TIPS and surgical ther-
apy with portacaval shunting or devascularization are considered salvage therapies 
used when endoscopy fails.     
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    Chapter 4   
 Management of Dieulafoy’s Lesions                     

     Victoria     Bendersky      and     Alexander     Perez     

          Introduction 

  Dieulafoy’s lesion  , also referred to as a caliber-persistent artery, gastric aneurysm, 
or submucosal arterial malformation, is a potentially life-threatening, diffi cult-to- 
diagnose, thus perhaps under-recognized, condition of hemorrhage primarily in the 
gastrointestinal tract with no associated ulceration [ 1 ]. Although there are few 
accounts of the malformation in French medical literature as early as 1884 by 
Gallard, it was properly distinguished and described by the French surgeon, 
Paul Georges Dieulafoy (1839–1911) [ 2 ]. Due to progress in medicine, particularly 
the introduction of endoscopy, approaches to diagnose and treat Dieulafoy’s lesions 
have advanced tremendously and the presence of the condition has been broadened 
to include not only the entire gastrointestinal tract, but also the bronchus [ 3 ], eyelid 
[ 4 ], and sciatic area [ 5 ]. Although more than a 100 years have passed since Dieulafoy 
systematically described the lesion, the cause of actual rupture without the ulcer-
ation is still not clearly understood [ 2 ].  
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    Pathology 

  The  vascular   supply to the stomach and duodenum is quite rich, with many collateral 
vessels [ 6 ]. Vasculature generally branches and narrows in diameter as it traverses 
closer to the surface of an organ. A Dieulafoy’s lesion (DL), however, stays particu-
larly large in diameter for its level of placement, hence the name caliber- persistent 
artery. The vessel itself is non-aneurysmal and histologic examination usually 
reveals a large tortuous vessel with no apparent pathology and a minute isolated 
defect in the mucosa where it protrudes. This abnormally large artery usually occurs 
at the level of the muscularis mucosa and spans from 0.68 to 2.42 mm, a size more 
typical of vasculature in the submucosa. The artery may be accompanied by a vein 
of similar caliber and if perforated, evidence of necrosis in the vessels may be visi-
ble [ 7 ]. The surrounding tissue generally does not show evidence of an infl amma-
tory response; the absence of an ulcer is characteristic and diagnostic [ 8 ] (Fig.  4.1 ). 

       Etiology 

   Acute   gastrointestinal bleeding is a common clinical problem in the USA requiring 
more than 300,000 hospitalizations annually [ 9 ]. It is estimated that Dieulafoy’s 
lesion comprises less than 5 % of all gastrointestinal bleeding cases [ 6 ]. In adults it 
presents twice more in men than women [ 10 ], and can surface in any age group [ 11 ]; 

  Fig. 4.1    Image obtained 
from Senger et al. 
demonstrating a 
Dieulafoy’s lesion in the 
 submucosa  . Elastin stain 
(objective lens ×10) 
confi rms the presence of 
elastin in the wall (#) 
alluding to the vessel’s 
arterial origination [ 2 ]       
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however it more commonly affects those that are 50 and older [ 8 ]. Curiously, this 
twofold higher rate of occurrence in males does not extend to the pediatric popula-
tion. Equal gender distribution of Dieulafoy’s lesions in children followed by a 
marked preference for males in adulthood may suggest hormonal connections; how-
ever more studies are needed [ 2 ]. Comorbidities are present in a majority of patients 
with most frequent reports of cardiopulmonary dysfunction, ischemic heart disease, 
hypertension, diabetes mellitus, liver disease, and chronic renal failure [ 12 ]. 
Comorbidities may be more of an artifact of aging than predictive of DL. 

 Medical literature suggests several theories on  the   reasons for Dieulafoy’s 
lesions. The presence of pediatric cases alludes to a possible congenital component 
[ 11 ,  13 ]. No family linkage has been established, but risk factors such as the usage 
of nonsteroidal anti-infl ammatory drugs (NSAIDs), alcohol, tobacco, or history of 
peptic ulcer disease have been suggested [ 2 ]. The theories of what causes the ero-
sion or an injury to the vessel to initiate the rupture vary; the most prominent three 
are the following: pulsations of the abnormally large artery may disrupt the mucosa 
and expose the artery to the gastric contents which in turn may lead to rupture, gas-
tric “wear and tear” promotes thrombosis within the artery leading to necrosis, and 
age-related atrophy [ 14 ].   

    Location 

  In his  initial   description, Dieulafoy prescribed the lesions to the stomach; in 75–95 % 
of cases this holds true with a particular preference for the proximal stomach within 
the fi rst 6 cm of the gastroesophageal junction on the lesser curve [ 8 ,  12 ]. However, 
Dieulafoy’s lesions have also been described in the duodenum, jejunum, ileum, 
cecum, appendix, colon, and rectum. Non-gastrointestinal Dieulafoy’s lesions have 
been reported in the bronchus [ 3 ], as well as in the eyelid [ 4 ], and sciatic area [ 5 ]. 
The preponderance of lesions to the lesser curve of the proximal stomach is hypoth-
esized to be a product of the vascular architecture in that area with the vessels aris-
ing from an arterial chain on the lesser curve [ 15 ].   

    Presentation 

   Dieulafoy’s lesions   classically present similar to many other types of GI bleeds, 
should be carefully considered in the differential, and are a challenge to diagnose 
endoscopically. As an arteriolar vessel is implicated, Dieulafoy’s lesions result in 
massive hemorrhage that can be intermittent or persistent. Thus, in addition to GI 
symptoms patients may present with symptoms associated with acute or chronic 
blood loss. Patients predominantly report melena (44 %), hematemesis (30 %), both 
melena and hematemesis (18 %), hematochezia (6 %), and iron-defi ciency anemia 
(1 %) [ 14 ]. 
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 GI symptoms at presentation allude to the location of the lesion. Bright red blood 
in vomit with dark tarry stools indicates the lesion in the upper GI tract. Dark brown, 
coffee-ground emesis may implicate an upper GI lesion that has slowed or stopped 
bleeding and has been exposed to gastric acid. Melena alludes to a source in the 
upper GI tract, small bowel, or colon. About 100–200 mL of blood in the upper GI 
tract usually produces melena. Interestingly, it has been suggested that an elevated 
blood urea nitrogen implies the location in the upper GI source [ 9 ]. Diagnostically, 
hematemesis usually calls for upper GI endoscopy, hematochezia for colonoscopy, 
and melena calls for both to rule out the massive upper GI bleed.   

    Diagnostics 

   Gross   examination of a Dieulafoy’s lesion consists of a large serpiginous vessel 
protruding from a small defect in non-infl amed mucosa. Upper/lower endoscopy is 
the path of choice for diagnosis of the Dieulafoy’s lesion (although not exclusive). 
About 70 % of patients are diagnosed with DL through initial endoscopy [ 14 ]. 
However, for 6 % of patients with intermittent bleeding, multiple endoscopies may 
be required to establish a defi nitive diagnosis [ 14 ]. Diagnosing DL is diffi cult as the 
lesion may present with excess blood (44 %), be subtle and diffi cult to pinpoint 
(56 %) [ 14 ], or retract altogether [ 6 ]. Due to such challenges and the likelihood of 
erroneously attributing the bleed to ulcerous lesions or varices, Dy et al. established 
a set of endoscopic visual criteria in 1995 [ 16 ]. The parameters are described in 
Table  4.1 .

   Direct means of visualization via endoscopy allow for concomitant treatment if 
the defect is readily located, thereby possibly avoiding other intervention. Even if the 
defect could not be clearly seen, endoscopy aids in assessing the urgency and plan-
ning the approach of subsequent tests; for example: a generalized localization 
obtained through endoscopy guides which artery to cannulate fi rst at angiography [ 6 ]. 

 If endoscopy fails to determine the location of lesion, endoscopic ultrasonogra-
phy, push enteroscopy, wireless capsule endoscopy, or double/single-balloon enter-
oscopy may prove necessary to locate the source of obscure bleeding. Following 
endoscopy, angiography, preceded by nuclear scintigraphy, seems to be the pre-
ferred method of localization. Loffroy et al. described the typical presentation of a 
candidate for angiography and fi ndings are summarized in Table  4.2  [ 6 ].

   Table 4.1    Endoscopic visual  criteria   for diagnosing Dieulafoy’s lesion by Dy et al. [ 16 ]   

 • Active arterial spurting or micropulsatile streaming from a mucosal defect <3 mm or 
through normal surrounding mucosa 

 • Visualization of protruding vessel with or without bleeding, within a minute mucosal defect 
or through normal surrounding mucosa 

 • The appearance of fresh, densely adherent clot with a narrow point of attachment to a 
minute mucosal defect or to normal-appearing mucosa form of hematemesis, melena, fresh 
bleeding per rectum, or hematochezia 

V. Bendersky and A. Perez



45

    Endoscopy   and  angiography   are the preferred methods as they in many cases 
allow for immediate attempts at treatment, whereas the other methods (such as cap-
sule endoscopy) serve purely diagnostic purposes. However, as none of the methods 
mentioned are foolproof, for obscure bleeding, a combination of diagnostics 
approaches most likely may be necessary with several repeat cycles. 

  Laboratory workup   should include complete blood count, renal function, and 
coagulation parameters and should be performed before the patient reaches treat-
ment [ 6 ]. Optimal pre-procedural laboratory parameters include a serum creati-
nine < 1.5 mg/dL with an estimated glomerular fi ltration rate > 60, an international 
normalized ratio < 1.5, and a platelet count > 50,000/dL. If necessary, blood products 
should be transfused before or during the procedure [ 6 ].   

    Therapy/Treatment 

  As in diagnostics,    endoscopy seems to be the fi rst method of treatment for 
Dieulafoy’s lesion, as it is minimally traumatic for the patient and allows for an 
immediate attempt at hemostasis and tattoo marking for a possible recurrence and 
surgical planning [ 17 ]. Therapeutic endoscopic treatments are classifi ed into three 
groups: injection therapy-epinephrine and/or sclerotherapy, mechanical method- 
hemoclipping and band ligation, and thermal-electrocoagulation, heat probe coagu-
lation, and argon plasma coagulation [ 18 ]. 

  Injection therapy   involves a regional epinephrine injection (dilution, 1:10,000) 
into four quadrants with 2.5 mL initially with repetition as necessary [ 18 ]. It is rela-
tively inexpensive and widely available. Sclerotherapy using sclerosing agents (eth-
anol, polidocanol) can also be used in injection therapy. Mechanical method involves 
the usage of hemoclips and endoscopic band ligation. Both are highly effective in 
achieving hemostasis with less chance for rebleeding [ 18 ]. However, it is diffi cult to 
apply hemoclips at certain angles and conditions, or after a previous incorrect 
hemoclip attempt thus requires an experienced endoscopist (Fig.  4.2 ).  Band ligation 
(EBL)   is easier to use but also has disadvantages and may provide diffi culty in a 
possible re-intubation [ 18 ]. Thermal coagulation is classifi ed as contact—bipolar 
and heater probe, or noncontact—argon plasma coagulation.

   Multiple studies show that  endoscopic treatment   in itself frequently requires a 
combination of methods for maximum effi cacy and adjuvant therapy is almost 
always preferred to minimize rebleeding [ 1 ,  8 ,  14 ,  19 – 22 ]. Frequently, although not 

   Table 4.2    Indications for  angiography   [ 6 ]   

 • Massive bleeding (requiring transfusion of at least 4 U of blood/24 h) or hemodynamic 
instability (hypotension with systolic pressure <100 mmHg and heart rate of 100 bpm or 
clinical shock secondary to blood loss) 

 • Bleeding that has failed to respond to conservative medical therapy such as volume 
replacement, antacids, H2-receptor blocking agents, or proton pump inhibitors 

 • Bleeding that has failed to respond to at least one attempt at endoscopic control 
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universally, an epinephrine injection precedes other defi nitive treatments [ 17 ,  22 ]. 
Each modality has its advantages and disadvantages. Table  4.3  illustrates the out-
comes of several studies using various treatment approaches.

   Two of the studies mentioned above directly compared the effi cacy of monother-
apy versus combined therapy (Cui et al. and Kanth et al.). Both support the effi cacy of 
combined modalities: Kanth et al. demonstrated that 14 % rebleed from  monotherapy   
and 7 % from a combined modality, while Cui et al. demonstrated that an average 26 % 
rebleed from monotherapy and 3 % from combined modality [ 20 ,  21 ]. 

 Since it is currently undetermined which combination of endoscopic treatment 
modalities yields the highest success rate, and mechanical methods cause less dam-
age to the surrounding tissue, perhaps it should serve as the fi rst (of several) steps in 
management of Dieulafoy’s lesion [ 14 ,  18 ]. A novel endoscopic approach has been 
reported using an over-the-scope clip in management of small bleeds [ 26 ] and  endo-
scopic ultrasonography (EUS)   may increase treatment options in this area [ 18 ]. 

 Secondary to endoscopy, recent developments in catheter-based techniques and 
newer embolic agents, as well as recognition of minimally invasive treatments as a 
viable option, the role of interventional radiology has expanded in treating 
Dieulafoy’s lesion [ 6 ]. 

 Injection of  2-cyanoacrylate   (liquid tissue adhesive NBCA) has been used to 
successfully arrest bleeding and achieve hemostasis after other methods have failed 
[ 6 ,  27 ]. In urgent situation using NBCA or a similar adhesive liquid in experienced 
hands yields a faster time than using other techniques [ 6 ]. The use of glue is of par-
ticular interest in hemodynamically unstable patients with underlying coagulopathy 
[ 6 ]. Hemostatic powders such as TC-325 ( Hemospray™  ) and  EndoClot™   [ 28 ] have 
also been used, but some of these treatment modalities have not yet been approved 
in the USA, although they show promise in other countries. 

  Surgical management of   Dieulafoy’s lesion has been replaced by endoscopy and 
angiography and is considered as the last step in achieving hemostasis in uncon-
trolled recurrent obscure bleeding [ 18 ]. Within surgery, wedge resection has proven 
more effective than the oversewing of a vessel. Recent developments in laparoscopy 
and minimally invasive wedge resection combined with endoscopy is the desired 

  Fig. 4.2    Dieulafoy lesion in the colon prior to and following  hemoclip application         
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course of action, although it depends on the physician as the clear guidelines for 
surgical criteria for Dieulafoy’s lesion have not been outlined [ 1 ,  2 ,  17 ,  18 ]. The 
adjacent fl owchart illustrates a diagnostic/treatment algorithm for the Dieulafoy’s 
lesion (Fig.  4.3 ): 

       Conclusion 

 Due to continuous developments in the fi elds of gastrointestinal endoscopy, inter-
ventional radiology, and surgery, Dieulafoy’s lesions are being identifi ed more 
accurately and managed with much greater success. Mortality rate has been reduced 

  Fig. 4.3     Diagnostic and treatment   approach to Dieulafoy’s lesion       
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from 80 to 8 % [ 18 ]. Endoscopic treatment is the standard at the present time; how-
ever, advances in interventional radiology are very promising. Surgery is reserved 
for the very complicated, previously failed attempts at hemostasis and it also is 
increasingly moving from open to minimally invasive procedures.     
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    Chapter 5   
 Management of Bleeding Peptic Ulcer Disease                     

     Brian     Ezekian      and     Alexander     Perez     

          Introduction 

 Peptic ulcer  disease   is the most common cause of upper gastrointestinal bleeding, 
accounting for almost half of all cases. While the majority of patients with bleeding 
peptic ulcers will have spontaneous resolution of bleeding [ 1 ], a subset of patients 
is at high risk of recurrence that requires endoscopic management. If initial endos-
copy fails, repeated endoscopy, angiographic embolization, or surgery will be 
required to prevent fatal hemorrhage.  

    Epidemiology 

   PUD   is a prevalent disease that remains a major source of morbidity and healthcare-
associated costs in developed countries. PUD was responsible for greater than 
300,000 deaths in 2013 [ 2 ]. It is estimated that expenditures related to the PUD 
including work loss, hospitalization, and outpatient care amount to $5.65 billion 
dollars per year in the USA [ 3 ]. In addition, the lifetime risk of developing a peptic 
ulcer is around 10 % [ 4 ]. 

 The  complications of   PUD vary geographically, but the most common complica-
tion by far in the USA is bleeding, composing 73 % of all complications [ 5 ]. Certain 
risk factors dramatically increase the risk of bleeding from PUD, namely chronic 
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use of nonsteroidal anti-infl ammatory drugs (NSAIDs), infection with  H. pylori , 
and old age. Use of NSAIDs is the most commonly identifi ed risk factor for bleed-
ing from PUD and is both drug and dose specifi c. NSAID use confers a relative risk 
ranging from approximately 3 to 33 depending on the study [ 6 ]. Multiple studies 
have also proven  H. pylori  to be implicated in bleeding from PUD. Intuitively, 
NSAID use in patients with  H. pylori  infection imparts a synergistic risk [ 7 ]. Finally, 
bleeding from PUD is most commonly seen in elderly patients. Sixty percent of 
patients are above the age of 60 years and 20 % are over the age of 80 years [ 8 ]. In 
addition, the incidence of bleeding from PUD is 13-fold higher in individuals 
>70 years as compared with those <40 years [ 9 ]. 

 Fortunately, a recent large database analysis found an approximate 30–40 % 
decrease in hospitalization for complications of PUD between 1993 and 2006 [ 5 ]. 
This overall trend refl ects the complex interplay and change over time in risk factors 
causing PUD. For example, rates of  H. pylori  infection have dramatically fallen in 
developing countries due to the improved socioeconomic and hygienic conditions 
following World War II [ 10 ]. Contrarily, NSAID use has burgeoned, especially in 
the elderly, which may account for the slower decline in rates of PUD than expected. 
Modern-day pharmacological advances including widespread proton pump inhibi-
tor use and effective antibiosis for  H. pylori  have also made signifi cant contribu-
tions. None the less, gastrointestinal bleeding from PUD remains a prevalent 
problem, with estimates showing as high at 57 cases per 100,000 individuals [ 6 ].   

    Pathophysiology 

  A peptic ulcer is  a   defect in the gastric or duodenal wall that extends through the 
muscularis mucosa. While conceptually simple, the pathophysiology of ulcers is 
quite intricate. The acidic environment of the stomach is predominantly an effect of 
intraluminal hydrogen ion gradient produced by the parietal cell. Contrarily, stom-
ach epithelial cells secrete both mucus and bicarbonate that form a protective barrier 
that does not mix with the bulk luminal contents of the stomach. As a result, the pH 
in the lumen of the stomach generally ranges from 1 to 2, but is near neutral in the 
immediate vicinity of surface mucosal cells [ 11 ]. Peptic ulcer disease occurs when 
the injurious effects of the acidic environment overwhelm the mucosal barrier. 

 Prostaglandins stimulate the secretion of mucus and bicarbonate, making the 
mucosal barrier increasingly robust. The mechanism of NSAID-induced ulcerogen-
esis is thought to be a result of their inhibitory effects on prostaglandin synthesis 
[ 12 ].  H. pylori  is highly adapted to the gastric environment. This bacterium adheres 
to (but does not invade) the gastric epithelial tissue and resides within or underneath 
the mucus barrier. Disruption of this barrier along with release of enzymes and tox-
ins then renders the underlying mucosa more vulnerable to damage from stomach 
acids [ 13 ]. In addition, the host infl ammatory response against the bacteria multi-
plies this injury.   
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    General Approach to Upper GI Bleeding 

  Patients with  bleeding   peptic ulcers generally present with hematemesis or melena 
similar to other etiologies of upper gastrointestinal bleeding, as these symptoms imply 
disease proximal to the ligament of Treitz. Initial efforts should be focused towards 
stabilizing the patient from a hemodynamic standpoint including airway protection, 
establishing reliable peripheral access, and beginning resuscitation with crystalloid 
and blood as needed. Subsequently, if possible, a thorough history and physical exam-
ination should be obtained. Laboratory evaluation including a complete blood count, 
serum chemistries, liver function tests, and coagulation studies should be obtained. 
Particular attention may be paid towards the BUN:creatinine ratio, which has been 
shown to be elevated and predictive in the cases of upper GI bleed [ 14 ,  15 ]. 

 Routine use of  nasogastric tube   (NGT) lavage is a matter of controversy. This 
debate is largely due to the fact that studies have not shown a benefi t with regard to 
outcomes [ 16 ]. However, useful clinical information can be derived from this pro-
cedure. The presence of red blood or coffee ground material in the NGT aspirate 
confi rms an upper GI source of bleeding. Contrarily, the presence of bilious, non- 
bloody aspirate demonstrates an open pylorus with no evidence of bleeding distal to 
the pylorus. In addition, NGT lavage has been associated with shorter time to endos-
copy [ 16 ] and may ultimately allow clearance of particulate and clots that may 
obscure endoscopic visualization of the pathology [ 17 ].   

    Treatment of Bleeding Peptic Ulcer Disease 

  With clinical  suspicion   of PUD as the source of upper GI bleeding, immediate 
administration of acid suppression should be instated. The traditional treatment has 
been a bolus of 80 mg of a proton pump inhibitor (typically pantoprazole or esome-
prazole) followed by an 8 mg/h infusion. However, there is mounting evidence that 
lower bolus and infusion doses may be just as effective [ 18 ,  19 ]. Furthermore, 
higher dose oral PPIs may also produce comparable results [ 20 ]. PPIs have shown a 
signifi cant reduction in the risk of recurrent bleeding and the need for surgery when 
compared to H2 histamine receptor antagonists. A recent trial randomized patients 
admitted with upper GI bleeding to IV omeprazole or placebo at the time of admis-
sion, with both arms subsequently undergoing endoscopy the following day. Patients 
that received IV omeprazole were less likely to have signs of active bleeding or 
require hemostatic therapy [ 21 ]. Another study randomized patients with bleeding 
ulcers to IV omeprazole or placebo following endoscopic hemostasis. This trial 
showed that recurrent bleeding was signifi cantly decreased in the omeprazole group, 
causing early termination of the trial [ 22 ]. 

  Somatostatin   and  octreotide   are more infrequently used agents in bleeding from 
PUD. Their theoretical benefi ts include reduction in splanchnic blood fl ow, decreased 
gastric acid secretion, and increased gastric mucus production [ 23 ]. A meta-analysis 
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of trials that looked at these agents showed effi cacy in reducing the risk of continued 
bleeding [ 24 ]. The role of these agents seems to be limited to when endoscopy is 
unsuccessful, contraindicated, or unavailable [ 25 ]. 

 After beginning medical management, the next key step in treating bleeding from 
PUD is endoscopy. This intervention can both confi rm the diagnosis and be therapeu-
tic. Endoscopic treatment is generally performed in patients thought to be at high risk 
for recurrent bleeding including those with active bleeding, a non- bleeding but visi-
ble vessel, or an adherent clot. The standard approaches are thermal coagulation and 
hemoclip placement. Thermal coagulation involves using a contact probe to com-
press the area of bleeding and subsequently coagulate it with a heat source, resulting 
in sealing (coaptation) [ 26 ].  Hemoclips function   similarly to surgical ligation. 
Placement of hemoclips can be valuable even if they are unable to achieve hemosta-
sis, as they can serve as a marker for subsequent IR or surgical intervention. 

  Injection therapy   with dilute epinephrine results in tamponade and local vaso-
spasm [ 27 ], which provides temporary hemostasis and may permit a cleaner and 
more visible target fi eld. The role of injection therapy is in conjunction with thermal 
coagulation and hemoclip placement. Injection monotherapy is not performed 
because this has been associated with a higher rate of rebleeding when compared 
with thermal coagulation alone, hemoclip placement alone, or combination therapy 
[ 28 ,  29 ]. There is no role for injection of sclerosants after epinephrine injection [ 30 ]. 

 The role of planned second-look  endoscopy   is debated. Consensus recommenda-
tions from 2010 do not recommend this as a routine practice [ 31 ]. Meta-analysis 
data that looked at over 900 patients across eight randomized trials found that 
second- look endoscopy was associated with lower rates of rebleeding and surgery, 
but not mortality [ 32 ]. In general, the role of second-look endoscopy is limited to 
when the endoscopist feels that the initial round of endoscopy was suboptimal in 
terms of visualization or treatment. 

   H. pylori  infection   is associated with the majority of all acute episodes of bleed-
ing from PUD and is considered a major etiologic factor [ 33 ]. A recent Cochrane 
review found that although maintenance anti-secretory therapy was used most com-
monly in patients to prevent recurrent bleeding, eradication of  H. pylori  in infected 
individuals was actually more effi cacious [ 34 ]. Therefore, testing patients with 
complicated PUD for this bacterium and treating infected individuals with subse-
quent eradication therapy are necessary. 

 The European Society of Gastrointestinal Endoscopy has proposed a set of 
guidelines for the management of non-variceal upper gastrointestinal hemorrhage 
which are listed below [ 35 ]:

•    Hemodynamic status assessment and volume replacement with crystalloid 
fl uids.  

•   Restrict transfusions for target hemoglobin 7–9 g/dL.  
•   Assessment for transfusion and endoscopic management.  
•   Proton pump inhibitors (80 mg then 8 mg/h) before endoscopy.  
•   No routine use of nasogastric or orogastric aspiration/lavage.  
•   Intravenous erythromycin (250 mg given 30–120 min) prior to endoscopy.  
•   Early (≤24 h) upper GI endoscopy.  
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•   Treat ulcers with spurting or oozing bleeding or with visible vessel.  
•   Consider removing adherent clot from ulcers.  
•   Do not endoscopically treat ulcers with a fl at pigmented spot.  
•   Epinephrine injection therapy should not be used as endoscopic monotherapy.  
•   Proton pump inhibitors (8 mg/h) for 72 h post-endoscopy.  
•   No routine second-look endoscopy.  
•   Investigate  Helicobacter pylori .  
•   Restart aspirin in patients with high-risk CAD and low rebleeding risk.      

    Risk Factors and Treatment of Recurrent Bleeding 

  Fortunately, a majority of  bleeding   ulcers can be controlled by endoscopy [ 36 ]. 
Recurrent bleeding can be defi ned as follows [ 37 ]: hematemesis or bloody NGT 
aspirate more than 6 h post-endoscopy, melena or hematochezia after normalization 
of stool color, hemoglobin drop >2 points after two stable hemoglobin values, or 
hemodynamic instability in the absence of other causes. 

 Several factors have been identifi ed that increase a patient’s risk for recurrent bleed-
ing including ulcer location, appearance and size of the ulcer, and presence of comor-
bidities. Ulcers located along the lesser curvature of the stomach and posterior wall of 
the duodenum are closer in proximity to large arteries (the left gastric and gastroduo-
denal arteries, respectively) and increase the risk for high volume or recurrent bleeding 
[ 37 ]. In terms of ulcer appearance during endoscopy, the Forrest classifi cation has been 
developed to stratify the risk of mortality and rebleeding (see Table  5.1 ). Ulcers mea-
suring >2 cm are an independent risk factor for endoscopic failure [ 36 ]. Patients with 
end-stage renal disease on dialysis have a higher risk for recurrent bleeding [ 39 ]. A 
visible vessel larger than 2 mm has been associated with rebleeding in patients who 
undergo endoscopic control of bleeding with clipping [ 40 ].

   In general, a fi rst episode of recurrent bleeding is treated with repeat endoscopy. 
The therapeutic strategy used may be the same that was used initially or a different 
endoscopic modality (e.g., failed thermal coagulation may be repeated or substituted 
for hemoclip placement). This approach was validated by a randomized trial in 
which long-term control of recurrent bleeding was achieved in 73 % of patients 
undergoing repeated endoscopic therapy [ 41 ]. 

  Table 5.1     Forrest 
classifi cation   of bleeding 
peptic ulcers [ 38 ]  

 Grade  Endoscopic picture  Risk of rebleeding 

 I  Active hemorrhage 
 Ia  Spurting  60–100 % 
 Ib  Oozing  25 % 
 II  Sings of recent hemorrhage 
 IIa  Visible vessel  50 % 
 IIb  Adherent clot  30 % 
 IIc  Hematin-covered fl at spot  <10 % 
 III  No hemorrhage-clean ulcer bed  <3 % 
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 For a second episode of recurrent bleeding the trend has shifted from immediate 
surgical management to attempts at angiographic embolization where skilled inter-
ventional radiologists are available.  Angiographic embolization   has shown to be a 
viable option in this scenario, in particular for patients deemed high-risk surgical 
candidates, such as those who were older and with multiple comorbidities. One 
study demonstrated that these high-risk-type patients were more likely selected to 
undergo an angiographic embolization than surgery. While there was not a statisti-
cally signifi cant difference there was a trend toward a lower 30-day mortality rate 
seen in the angiographic embolization group compared to the surgery group (3 % vs. 
14 %) [ 42 ]. Patients with bleeding peptic ulcers refractory to less invasive means of 
therapy may require surgery as the fi nal and most defi nitive means of hemorrhage 
control. Approximately 5 % of patients will require surgical management for bleed-
ing peptic ulcers that recur or are refractor to non-surgical methods [ 43 ]. This sig-
nifi cant reduction is most likely due to the contemporary widespread use of proton 
pump inhibitor medications,  H. pylori- directed diagnosis and eradication, and suc-
cessful application of endoscopic and angiographic approaches. 

 When surgery is required three main techniques have primarily been used. The 
most common is local oversewing of the bleeding ulcer alone. The other two include 
controlling the bleeding source and add a vagotomy as an acid suppression proce-
dure. In addition to the vagotomy a drainage procedure (pyloroplasty) may be added 
to avoid delayed gastric emptying or a resection (antrectomy) may be added an 
additional method to not only remove the ulcer if located in the antrum but also to 
reduce gastrin production, which stimulates acid secretion. 

 Most patients (64 %) that have required surgery have undergone just the local 
oversewing of the bleeding ulcer. The remaining group of patients underwent a 
vagotomy as an additional acid-suppressing procedure. The benefi t of this addi-
tional procedure is diffi cult to clearly defi ne in the era of widespread use of  proton 
pump inhibitor medications   and  H. pylori  eradication. Bleeding ulcer size and loca-
tion may favor a particular surgical technique, such as vagotomy and resection for a 
large antral ulcer. 

 Patients with  preoperative overall health assessments   that are poor (higher 
American Society of Anesthesiologists physical health score or ASA score), those 
requiring more blood transfusions, and those presenting under more urgent circum-
stances appeared to undergo drainage procedure more often than resection procedures 
[ 44 ]. While overall  postoperative morbidity  , incidence of rebleeding, or reoperation 
did not differ signifi cantly amongst these groups, there was a signifi cantly higher 
incidence of deep or organ space surgical site infections in the resection group com-
pared to the local oversewing and vagotomy with drainage procedure group (8 % vs. 
4 % and 2 %, respectively). In addition, patients undergoing a  vagotomy and resection 
had a longer median length of hospital stay compared to those who underwent a local 
oversewing or vagotomy with drainage procedure (13 vs. 10 days) [ 45 ]. 

 A summary of the rates of rebleeding, morbidity, and mortality amongst the most 
commonly used technical approaches in the management of bleeding peptic ulcer 
disease is seen in Table  5.2 . The following fl owchart illustrates a diagnostic/treat-
ment algorithm for the bleeding peptic ulcer disease, Fig.  5.1 . 
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        Bleeding Marginal Ulcer 

  A review of the  management   of bleeding peptic ulcers would not be complete with-
out mentioning a related pathology: bleeding margin ulcers. These result from the 
exposure of the acid-rich stomach to the vulnerable small intestine. Marginal ulcers, 
resulting from exposure of the small intestinal portion of a gastroenterostomy to the 
 acid-rich gastric environment  , which can arise from the creation of a gastroenteros-
tomy have been well described, dating back nearly a century: “Bearing upon this 

   Table 5.2    Comparison of various  therapeutic approaches   to bleeding peptic ulcer disease   

 Intervention  Rebleed  Morbidity  Mortality  References 

 EGD (clip)  8–10 %  0–0.5 %  0.3–3 %  [ 40 ,  46 ,  47 ] 
 EGD (sclerosis)  4–20 %  0.5–3 %  0.5–3 %  [ 46 – 48 ] 
 Angiographic embolization  9–28 %  8–10 %  17–27 %  [ 49 ,  50 ] 
 Local oversewing  20 %  61 %  21 %  [ 45 ] 
 Vagotomy and drainage  11–17 %  53–65 %  9–18 %  [ 44 ,  45 ] 
 Vagotomy and resection  11–16 %  50–66 %  17 %  [ 44 ,  45 ] 
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  Fig. 5.1     Diagnostic and 
treatment approach   to 
bleeding peptic ulcer 
disease       
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thought of situation of peptic ulcer, in the series quoted in this article, the usual 
position was in the posterior wall of the stomach near the opening, or its posterior 
edge, in the lower portion of the jejunal surface of anastomosis, and in that portion 
of the jejunum distal to the anastomosis, i.e., in the normal course of the jejunal 
peristalsis.” [ 51 ] 

 Gastroenterostomies performed for the primary indication of peptic ulcer disease 
have nearly disappeared due to an enhanced understanding of the pathophysiology 
behind peptic ulcer disease and the use of proton pump inhibitors and  H. pylori - 
directed therapy. There has however been a signifi cant increase in the creation of 
these types of anastomoses due to increased use of the Roux-en-Y gastric bypass to 
manage morbid obesity and gastroenterostomies during procedures such as a pan-
creaticoduodenectomy or partial gastrectomy for tumor resection. 

 The management of bleeding from this type of ulcer is managed similarly to that 
of the native stomach and duodenum in the acute setting primarily via an endo-
scopic [ 52 ] and/or angiographic approach [ 53 ]. Additional tools that have shown to 
be benefi cial to favor ulcer healing and reduce the future bleeding in this particular 
setting include revision of the anastomosis [ 54 ] and vagotomy that due to abdomi-
nal adhesions may be more effi ciently and effectively managed via a thoracic 
approach [ 55 ].   

    Conclusion 

 The incidence of bleeding peptic ulcer disease is decreasing thanks to a better 
understanding and successful pharmacologic directed therapy for this disease. 
Patients who require an intervention usually are successfully managed with endo-
scopic hemostasis as their fi rst line of therapy. Patients who continue to bleed may 
require angiographic or surgical control of the bleeding ulcer. Access to these spe-
cialized services and overall health status of the patient will dictate subsequent lines 
of therapy, need for additional procedures, morbidity, and mortality.    
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    Chapter 6   
 Management of Unusual Sources 
of Upper GI Bleeding                     

     Purvi     Y.     Parikh     

       Upper gastrointestinal bleeding is an important clinical condition managed rou-
tinely by endoscopists; however, at times needs surgical intervention.  Diagnostic 
and therapeutic options   vary immensely based on the source of bleeding and it is 
important to be cognizant of both common and uncommon etiologies. In this chap-
ter, we discuss the diagnosis and management of Cameron lesions, Dieulafoy 
lesions, gastric antral vascular ectasia (GAVE), hemorrhagic gastritis, duodenal 
varices, hemosuccus pancreaticus and hemobilia, aortoduodenal fi stula (ADF), and 
arteriovenous malformation (AVM). 

    Cameron Lesions 

   Initially described  by      Philemon Truesdale in 1924 and then further expanded on in 
a case series published by Cameron in 1976, these lesions are best described as 
linear erosions or ulcerations (Fig.  6.1 ) found at the distal end of a hiatal hernia sac 
in close proximity to the diaphragmatic hiatus [ 1 ]. The prevalence of these lesions 
has been estimated to be between 3 and 5 % in the presence of any hiatal hernias and 
is directly related to the size of the hernia [ 1 ]. Patients with a hiatal hernia larger 
than 5 cm have reported a prevalence greater than 12 %. In a recent study from 2013, 
the prevalence of Cameron’s ulcers was 3.8 % in patients hospitalized for obscure 
causes of GI bleeding [ 2 ]. They can present as frank hematemesis, melena, or iron- 
defi ciency anemia. The mechanism for the formation of Cameron lesions is not 
clearly defi ned and it is thought that they occur in patients with hiatal hernias as a 
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result of mechanical trauma and repetitive movement of the hernia sac against the 
diaphragm causing ischemia. Other reports in the literature show that Cameron 
lesions can result from acid refl ux, ischemia,  Helicobacter pylori  infection, and 
gastric and vascular stasis.

   Cameron lesions are often a source for both overt and obscure GI bleeding. They 
can present as frank hematemesis, melena, or iron-defi ciency anemia. The hernia 
neck and sac should be meticulously evaluated during esophagogastroduodenos-
copy (EGD) specifi cally in retrofl exed views because they are diffi cult to visualize. 
Bleeding from theses lesions is exacerbated by both acid exposure and nonsteroidal 
anti-infl ammatory drug use. It is particularly important for Cameron lesions to be 
considered in the differential diagnosis because Cameron lesions can come and go 
and be missed on initial endoscopy. 

 Treatment of Cameron lesions should be individualized to their presentation. 
Oftentimes, simple acid-suppressive therapy with proton pump inhibitors may be 
suffi cient. In overt GI bleeding due to Cameron lesions, endoscopic therapy with 
band ligation has been reported to be successful. Alternate methods of endo-
scopic hemostasis, such as injection of epinephrine, thermal-contact therapy, and 
clipping, may be diffi cult to perform for technical reasons. Furthermore, ther-
mal-contact therapy and heat probe or electrocoagulation can result in deep 
ulcers or perforations because of the thin mucosal wall in this area and the lack 
of underlying fi brous tissue. However, when patients present with recurrent or 
life-threatening bleeding or with persistent and severe iron-defi ciency anemia 
from Cameron lesions, surgical intervention may be necessary. Surgery will usu-
ally entail a wedge or partial gastrectomy of the Cameron ulcer and repair of the 
large hiatal hernia, thus correcting a major underlying pathogenic mechanism of 
disease.    

  Fig. 6.1     Cameron lesion            
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    Dieulafoy Lesion 

   This  vascular      lesion was originally referred to as  exulceratio simplex  in 1898 by the 
French surgeon Paul Georges Dieulafoy because he thought that it was the fi rst 
stage of a gastric ulcer [ 3 ]. A Dieulafoy lesion is a vascular abnormality where per-
sistently large-caliber arteries are present in the submucosa and occasionally the 
mucosa itself with a small overlying defect. Constant pressure or trauma to a singu-
lar area of mucosa ultimately leads to erosions and breakdown of tissue. The most 
common location where a Dieulafoy lesion can be found is along the lesser curva-
ture of the stomach within 6 cm from the GE junction in the gastric cardia. Other 
locations where these lesions have been described include the duodenum (14 %), the 
colon (5 %), surgical anastomoses (5 %), the jejunum (1 %), and the esophagus 
(1 %) [ 4 ]. 

 The clinical presentation of this lesion is usually major coffee ground emesis, 
hematemesis, or melena without any preceding symptoms. This presentation is fol-
lowed by recurrent intermittent bleeding that can last for several days. Before the 
advent of endoscopy, these lesions carried an 80 % rate of mortality; however, with 
current endoscopic and angiographic techniques, this rate has been reduced to 13 % 
or less [ 5 ]. Diagnosis is made during endoscopy and requires high index of clinical 
suspicion. Finding a nonbleeding Dieulafoy lesion is very challenging because the 
mucosal defect is often small and can be hidden between gastric folds and the vessel 
itself can be constricted and retracted after a bleeding episode and impossible to 
visualize. The lesion may also be covered in clot, thus making it hard for identifi ca-
tion. Majority of Dieulafoy lesions can be treated endoscopically with multiple dif-
ferent interventions and possible need for angio-embolization. Endoscopists should 
also be asked to tattoo the lesion, so if recurrent bleeding were to occur, repeat 
endoscopic management for surgical wedge resection may be necessary.    

    GAVE: Gastric Antral Vascular Ectasia 

    Another   unusual entity of upper gastrointestinal bleeding is  gastric antral vascular 
ectasia (GAVE)  . GAVE is a rare disorder characterized by visible columns of fi ery 
red ectatic vessels and mucosa radiating longitudinally from the pylorus toward the 
antrum of the stomach After the initial description of this condition by Ryder et al. 
in 1953, early observers dubbed the condition “watermelon stomach” because the 
striped pattern made by the erythematous columns resembled the stripes on a water-
melon [ 6 ]. Although not common, GAVE is an important cause of upper GI bleed-
ing, accounting for almost 4 % of all non-variceal hemorrhages from an upper 
gastrointestinal source [ 6 ]. 

 While the pathophysiology of GAVE remains poorly understood, the underlying 
chronic disease is thought to be related to its development. GAVE is often associ-
ated with systemic illness, most commonly hepatic cirrhosis and portal 
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 hypertension—which are present in 30 % of GAVE patients. These patients have a 
mean age of 65 and are predominantly male. In non-cirrhotic patients, GAVE is 
most commonly associated with autoimmune disorders, including connective tissue 
disorders (62 %), Raynaud’s phenomenon (31 %), and scleroderma (19 %) [ 6 ]. 
Other less common conditions associated with GAVE include bone marrow trans-
plantation, chronic renal failure, ischemic heart disease, valvular heart disease, 
familial Mediterranean fever, and acute myeloid leukemia. In contrast to cirrhotic 
patients, these non-cirrhotic patients are typically older and predominantly female. 

 The link between cirrhosis and the development of GAVE is poorly understood. 
While scattered reports of the complete resolution of mucosal damage after liver 
transplant have supported a causal link between cirrhosis and GAVE, they have 
provided little insight into the mechanism [ 6 ]. Portal hypertension does not appear 
to cause the vascular ectasia in GAVE, and GAVE should not be confused with 
portal gastropathy. Unlike portal gastropathy, a reduction of portal pressures in cir-
rhotic patients does not improve the process or reverse the gastric mucosal damage. 
Also incompletely understood is the development of GAVE in the setting of autoim-
mune disease. Some studies have linked GAVE to elevated levels of gastrin or pros-
taglandin E2, both of which have vasodilatory properties. Others have emphasized 
the role of mechanical stress on the development of the disorder based on increased 
antral area half-time on motility studies in these patients [ 6 ,  7 ]. 

 A wide spectrum of initial presentations have been described for GAVE including 
severe acute upper GI hemorrhage and iron-defi ciency anemia secondary to occult 
blood loss. Patients may also complain of intermittent melena or hematemesis. Many 
are transfusion dependant despite iron supplementation. The diagnosis of GAVE is 
made on endoscopy and confi rmed by gastric mucosal biopsy. The classic striped 
“watermelon” or “tiger” pattern of erythematous mucosa is found in the antrum. Non-
cirrhotic patients are more likely to possess this typical pattern while cirrhotic patients 
may have more diffuse disease (Fig.  6.2 ). A primary diffi culty in diagnosing cirrhotic 
patients stems from the fact that GAVE is not easily differentiated from portal hyper-
tensive gastropathy (PHG). The correct diagnosis is all the more important, however, 
as GAVE will not respond to reduction in portal pressure [ 6 ,  8 ]. Distribution of the 
vascular changes may help: GAVE is typically limited to the antrum while PHG is 
associated with changes to the fundus and corpus, although, as noted above, cirrhotic 
patients with GAVE are less likely than autoimmune patients to have this typical dis-
tribution. Histologically, GAVE is characterized by mucosal vascular ectasia, fi brin 
thrombi, hyalinosis, and proliferation of spindle cells. Active bleeding may not be 
immediately apparent on endoscopy, but often occurs spontaneously after strong 
antral contractions. In PHG, active bleeding is obvious on endoscopy and recent 
bleeding is often characterized by variceal stigmata.

   Management of GAVE involves the treatment of symptoms of acute or chronic 
bleeding and prevention of future bleeding. For symptomatic blood loss from 
GAVE, initial management includes fl uid resuscitation and transfusion for acute 
episodes, along with iron supplementation for chronic anemia. To stop active bleed-
ing and prevent future episodes, endoscopic ablation is the fi rst-line therapy as well 
as treating underlying medical comorbidities. When endoscopic measures fail, 
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 pharmacological therapy may reduce chronic blood loss. Several case studies have 
reported positive results through estrogen, progesterone, tranexamic acid, and 
chronic octreotide injections in controlling bleeding associated with GAVE [ 9 – 11 ]. 
For GAVE unresponsive to any of the above therapies, surgical resection (antrec-
tomy) may be necessary; however, in the setting of a cirrhotic patient with portal 
hypertension, the mortality of an antrectomy is quite high. TIPS has been shown to 
reduce portal pressures but does not appear to affect transfusion requirements in 
GAVE [ 6 ].    

    Hemorrhagic Gastritis 

   Finally,  acute hemorrhagic gastritis      is the classic term used to describe the superfi -
cial, diffuse lesions of the gastric mucosa associated with epithelial cell damage and 
regeneration resulting in moderate-to-massive upper GI bleeding [ 12 ]. Acute hem-
orrhagic gastropathy is the more accurate histological term as the mucosal injury is 
usually not associated with infl ammation (implying  Helicobacter pylori  infection, 
autoimmune disorders, or hypersensitivity reactions) although rare cases have been 
reported [ 13 ,  14 ]. Instead, acute hemorrhagic gastritis is more frequently caused by 
irritants which can directly damage the gastric mucosa, including NSAIDs, bile acid 
from bile refl ux, alcohol, cancer chemotherapy, and accidentally ingested caustic 
substances, or by mucosal hypoxia induced by trauma, burns, sepsis, or, rarely, 
long-distance running [ 12 ,  15 ]. In many patients, acute hemorrhagic gastritis is 
multifactorial with several of these predisposing gastric insults present. Once 

  Fig. 6.2     Endoscopic 
fi ndings   of portal 
hypertensive gastropathy 
(PHG) and gastric antral 
vascular ectasia (GAVE) 
syndrome       
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compromised, the acids, proteases, and bile acids penetrate the lamina propria caus-
ing vascular injury and release of infl ammatory mediators. 

 Recognizing the risk factors in the patient’s history and awareness of any recent 
physiologic stress may lead to the diagnosis of acute hemorrhagic gastritis quickly. 
Trauma, burn, and severely ill patients in intensive care units are at increased risk 
for this condition, although recent emphasis on stress ulcer prevention may help 
decrease the incidence of acute hemorrhagic gastritis among critically ill patients. 
Bleeding from hemorrhagic gastritis begins suddenly and without other symptoms, 
although nausea, vomiting, and abdominal pain may develop. The diagnostic modal-
ity of choice for acute hemorrhagic gastritis is upper endoscopy, which reveals mul-
tiple petechial hemorrhages and small erosions. In acute hemorrhagic gastritis 
induced by physiologic stress, lesions are often concentrated in the fundus and near 
the GE junction, while in cases associated with alcohol or NSAID use, they are 
more widespread [ 12 ]. 

 Any discussion of the management of acute hemorrhagic gastritis begins with 
prevention. In all high-risk patients, including critically ill patients and those on 
chronic NSAID therapy, prophylactic acid blocking therapy should be given [ 12 , 
 16 – 18 ]. In the severely ill population, aggressive treatment of the underlying dis-
ease is crucial in preventing and managing acute hemorrhagic gastritis. Multiple 
studies have suggested that risk of bleeding from mucosal damage is proportional to 
the acuity of the underlying illness. Patient prognosis is also more closely associ-
ated with disease progression or regression than degree of mucosal injury. Once 
acute hemorrhagic gastritis has developed, the principles of management are to dis-
continue any offending agent (NSAIDs, alcohol, etc.), aggressively treating under-
lying medical problems, correct any coagulation abnormalities, and neutralizing 
gastric acid (with H 2 -blocker or proton pump inhibitor therapy). Aggressive medical 
management leads to improvement in 80 % of patients [ 12 ]. 

 Patients with massive or persistent hemorrhage can be managed endoscopically 
with electrocoagulation, laser, or use of sclerosing agents. Arteriography with 
embolization may be required if endoscopy fails. For most causes of acute hemor-
rhagic gastritis, surgery is reserved for patients with severe, persistent hemorrhage 
or perforation and is associated with a high mortality. Although there are no pro-
spective data on the operation of choice for acute hemorrhagic gastritis, vagotomy/
pyloroplasty/oversewing areas of bleeding have a higher rate of rebleeding than 
gastric resection with vagotomy. For patients with bile refl ux with a history of surgi-
cally altered anatomy, surgical intervention (typically a Roux-en-Y revision) may 
be necessary for defi nitive treatment.    

    Duodenal Varices 

    Variceal      bleeding is a well-understood complication of portal hypertension of any 
cause, and the most common sites where this occurs are in the esophagus or the 
stomach. Occasionally, varices develop at alternative sites throughout the body 
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including the small intestine, colon, rectum, and peristomal pouch. Although a rare 
cause, bleeding from ectopic varices should be considered in all patients with 
known portal hypertension with overt GI bleeding without an obvious source noted 
in the esophagus or stomach. Duodenal varices make up 17 % of cases of bleeding 
from ectopic varices [ 19 ]. Duodenal varices most commonly occur in the bulb or in 
the second portion of the duodenum. 

 Once a bleeding duodenal varix is identifi ed on endoscopic evaluation, cyanoac-
rylate therapy can achieve hemostasis without any further evidence of recurrent 
bleeding. Much of the present management is based on data for gastric varices 
where initial therapy with cyanoacrylate injection has been shown to be superior to 
endoscopic band ligation in head-to-head trials. In cases where primary endoscopic 
management fails, it is important to remember that most duodenal varices have an 
afferent venous supply from either the portal vein or the superior mesenteric vein 
with an outfl ow tract directly into the inferior vena cava; thus, transjugular intrahe-
patic portosystemic shunt (TIPS) and balloon retrograde transvenous obliteration 
procedures are possible (Fig.  6.3 ).  

       Hemosuccus Pancreaticus/Hemobilia 

    Hemosuccus pancreaticus      is an exceptionally rare and life-threatening source of 
upper GI bleeding that has a reported incidence of less than 1 in 1500 patients 
admitted for GI bleeding [ 21 ]. The clinical entity of bleeding through the ampulla 
of Vater from a pancreatic source was fi rst described by Lower and Farrell in a 
report of bleeding as a result of a splenic artery aneurysm in 1931 [ 22 ]. In 1970, 
Sanblom coined the term “hemosuccus pancreaticus” in a case series of patients 
with bleeding noted from the ampulla [ 23 ]. Hemosucus pancreaticus occurs as a 
consequence of numerous clinical conditions that are specifi cally associated with 
structural disorders of the pancreas or with its vascular supply. 

 Diagnosis of hemosuccus pancreaticus can be quite challenging because it can 
present with intermittent and infrequent bleeding. Patients will typically present 
with abdominal pain radiating to the back with intermittent bleeding manifesting as 
melena, hematemesis, and possible hematochezia. Pain occurs from transient 
increases in intraductal pancreatic pressure by formation of blood clots and improves 
after bleeding episodes due to passage of the clots. Other clinical features include 
nausea, vomiting, acute pancreatitis, icterus from retrograde obstruction of bile 
ducts, anorexia, weight loss, and a palpable or pulsating epigastric mass. 

 Direct visualization of bleeding from the ampulla of Vater during endoscopy is 
uncommon because of the intermittent nature of bleeding. Contrast-enhanced CT 
scan with angiography and MRI can be helpful in further characterization of the 
local anatomy and can help lead to the diagnosis in more than 90 % cases [ 22 ]. 
Occasionally, CT angiography can identify active bleeding if the rate of bleeding is 
at least 0.4 mL/min. On precontrast CT, the characteristic fi nding of clotted blood in 
the pancreatic duct, known as the sentinel clot, is seldom seen. ERCP can be used 

6 Management of Unusual Sources of Upper GI Bleeding



70

to show extravasation of contrast, but carries increased inherent risk, including 
worsening of bleeding, post-ERCP pancreatitis, and disruption of the pancreatic 
duct. The gold standard to establish the diagnosis of hemosuccus pancreaticus 
includes selective arteriography of the celiac trunk and the superior mesenteric 
artery, where opacifi cation of the pancreatic duct at angiography provides a defi ni-
tive diagnosis of hemosuccus pancreaticus and has a reported sensitivity of 96 % 
[ 22 ]. Pseudoaneurysms of the splanchnic arteries can present as hemosuccus 
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pancreaticus in 20 % of total cases [ 24 ]. These pseudoaneurysms have been reported 
to involve the splenic, gastroduodenal, pancreaticoduodenal, and hepatic arteries. 

 Management of hemosuccus pancreaticus depends on the underlying cause and 
in most cases treatment is surgical or with interventional radiology for selective 
arterial embolization. The surgical management of the various causes of hemosuc-
cus pancreaticus depends on underlying pathology and range from duodenotomy 
with suture of bleeding site to the need for a pancreaticoduodenectomy. 

 Hemobilia, meaning bleeding from the biliary system, is a rare cause of upper GI 
bleeding, but should be suspected in patients with recent biliary tract or hepatic 
parenchymal instrumentation or trauma. Hemobilia was initially described with the 
classic triad consisting of obstructive jaundice, right upper quadrant abdominal 
pain, and either occult or overt GI bleeding [ 25 ]. However, manifestation of all three 
signs at the time of presentation is uncommon. In fact most patients have atypical 
presentations which include cholestasis without jaundice, ascending cholangitis, 
coffee ground emesis, hematemesis, melena, pancreatitis, or even cholecystitis. The 
rate of bleeding may lead to clot formation in various sections of the biliary ductal 
system and occlusion of specifi c locations can lead to the abovementioned presenta-
tions. Diagnosing hemobilia can be quite challenging and, as with hemosuccus pan-
creaticus, bleeding can be intermittent and diffi cult to visualize with standard 
forward-viewing endoscopes. Various radiological procedures have been suggested 
as being helpful, including tagged red blood cell scan, CT angiography, and mesen-
teric angiography with coil embolization. If minimally invasive techniques using 
endoscopy or angiography fail to resolve the underlying cause of bleeding, defi ni-
tive management commonly involves surgical intervention specifi c to the cause of 
hemobilia.    

    Aortoenteric Fistula 

   An  aortoenteric fi stula      is a direct connection between the abdominal aorta and the 
bowel, most commonly the retroperitoneal portion of the distal duodenum lying 
anterior to the aorta. However, other sites of fi stulae are possible (Fig.  6.4 ). The 
spontaneous development of a connection between the GI tract and the abdominal 
aorta is referred to as a   primary aortoenteric fi stula    and is an uncommon event 
(0.04–0.07 % incidence at autopsy) [ 26 ]. The majority of primary  aortoduodenal 
fi stulas (ADFs)   are associated with existing abdominal aortic aneurysms (AAA). 
Infl ammation and irritation of the fi xed retroperitoneal portion of duodenum that 
lies adjacent to the expanding aneurysm may eventually result in the development 
of a fi stula. Infectious aortitis, mycotic aneurysms, trauma, radiation, metastases, 
ulcers, gallstones, diverticulitis, and appendicitis can also be rare causes of primary 
ADFs.

   In the USA,   secondary aortoduodenal  fi stula   is much more prevalent than pri-
mary ADF. Secondary ADF is an infrequent but feared complication of open and 
rarely endovascular AAA repair, with an incidence ranging from 0.6 to 1.6 % after 
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open repair (the incidence after endovascular repair is unknown but believed to be 
less than 0.5 % from available reports) [ 27 ,  28 ]. Secondary ADF usually occurs at 
the site of the proximal anastomosis and is caused by pressure erosion from an anas-
tomotic aneurysm, anastomotic suture line, or the vascular prosthesis itself. 
Although intuitively there would seem to be little risk of this complication after 
endovascular repair, at least 20 reports in the literature describe this complication 
[ 27 ]. Most of these secondary ADFs occur as a result of either device malfunction 
(such as stent fracture) or endo-leak. The median time from aneurysm repair to GI 
hemorrhage from ADF is 3 years following open repair or 16 months following 
endovascular repair, although bleeding may occur within days to weeks of the initial 
operation [ 28 ,  29 ]. 

 The classic  clinical triad   for ADF is an upper GI bleed, abdominal pain, and 
pulsatile abdominal mass; however, the complete triad may be present in as few as 
11 % of patients with acute hemorrhage from an ADF. Clinical suspicion is essential 
for timely diagnosis and management [ 30 ]. Aortoduodenal fi stula usually presents 
with an initial episode of GI bleeding (the “herald bleed”) that subsides temporarily 
but is followed in hours, days, or weeks by catastrophic hemorrhage. Patients may 
give a history of intermittent hematemesis or hematochezia and may report back 
pain or fever. The “ herald bleed  ” most likely represents initial hemorrhage that is 
temporarily sealed by thrombus and bowel contracting around the fi stulous tract. 
After the initial bleed has subsided, the risk of a subsequent exsanguinating hemor-
rhage is high. 

 Delayed or missed  diagnosis of   ADF carries a high mortality and morbidity. 
Since most delays in diagnosis occur in hemodynamically stable patients with 
 atypical presentations, any patient with a history of AAA presenting with upper GI 

  Fig. 6.4     Aortoesophageal 
fi stula            
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bleeding or signifi cant melena should be suspected of having an ADF until proven 
otherwise. In an actively bleeding patient with suspected ADF, management starts 
with rapid assessment of hemodynamic stability. An unstable patient or the pres-
ence of massive hemorrhage in any patient requires a rapid initial assessment, place-
ment of large-bore resuscitation lines (located with potential vascular reconstruction 
in mind), immediate fl uid and non-typed blood resuscitation, and eventual typing 
and cross-matching of blood. These patients will most likely require urgent lapa-
rotomy for control of bleeding for survival. More commonly, a hemodynamically 
stable patient will present after one or more self-limited episodes of GI bleeding, 
allowing for a more comprehensive diagnostic workup with imaging studies that 
can confi rm the  diagnosis of   ADF and allow for operative planning. It is important 
to note that laboratory values may or may not show a low hemoglobin/hematocrit 
depending on the chronicity of GI bleeding. Also, a mild-to-moderate leukocytosis 
(white blood cell count >10 × 10 9  per L) may result from a contaminated prosthetic 
graft and, potentially, bacteremia. In these patients, blood cultures should be sent 
and broad-spectrum coverage should be started empirically against the most com-
mon pathogens documented in these circumstances:  Escherichia coli, Staphylococcus 
aureus , and  Staphylococcus epidermidis.  Although rare,  fungal infections   leading 
to secondary ADF have been reported, so initiating empiric antifungal therapy is 
reasonable [ 28 ,  31 ]. 

 In a patient that is hemodynamically stable, the classic diagnostic study is an 
 upper endoscopy   (EGD)   . EGD should be carried out to the fourth portion of the 
duodenum. Active bleeding into the duodenum may be visualized. If not, the fi stula 
may be detected by the presence of clot, ragged mucosa, purulent material inside the 
bowel, or exposed graft material. If no evidence of fi stula is seen, EGD may be use-
ful in searching for other sources of bleeding; however, it lacks the sensitivity or 
specifi city to conclusively rule out ADF. More recent reviews in the literature have 
advocated for initial screening with a  CT scan   of the abdomen including arterial and 
portal phase intravenous contrast. CT is less invasive and carries less of a risk of 
dislodging a thrombus than EGD [ 28 ,  31 ]. A CT can provide both the diagnosis of 
ADF and important information on the location and nature of the fi stula. This ana-
tomic information is essential in operative planning. Loss of a distinct aneurismal 
wall, obliteration of the fat plane between the aorta and duodenum, and retroperito-
neal air are the radiologic signs of ADF. Detection rates with all modalities have 
traditionally been low. In a recent review, CT alone had a 61 % detection rate for 
ADF compared with 25 % and 26 % for EGD and angiography, respectively. 
However, EGD detection rates are dependent on the skill and experience of the 
endoscopist. In studies of known ADF patients undergoing preoperative EGD, 
detection rates varied from under 25 % to as high as 80 %. While an abnormality is 
identifi ed in nearly 50 % of ADF patients  undergoing   EGD, it is nonspecifi c and is 
diagnostic in only 25 %. Although CT has a higher sensitivity for ADF, its specifi c-
ity for the diagnosis is also low [ 28 ,  32 ,  33 ]. 

 Angiography has less value in the diagnosis of ADF since extravasation of con-
trast from the aorta into the bowel lumen is rarely seen. However, angiography 
remains useful for the evaluation of arterial anatomy in preparation for the required 
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intraoperative arterial reconstruction that results from removing  the   graft and clos-
ing the ADF (Fig.  6.5a, b ). Given their low yield, MR, tagged white blood cell 
scans, and upper/lower GI series have little role in the diagnosis of ADF, especially 
in the acute setting. Awaiting these tests can inappropriately delay patient care with-
out signifi cant benefi t [ 27 ,  29 ]. Clinical suspicion remains the key factor in timely 
diagnosis and management of ADF. The clinical factors most associated with poor 
outcomes in patients following ADF repair are delays in therapy longer than 24 h, 
greater number of diagnostic tests prior to operative intervention, and hypotension 
preoperatively [ 35 ].

   Once in the operating room, the operative management for a hemodynamically 
unstable patient begins with prepping and draping widely, including the chest, 
axilla, and groins. The initial incision is a large midline incision in order to gain 
proximal control of the aorta. If there are too many adhesions to rapidly gain control 
of the supraceliac aorta, an  anterolateral thoracotomy   via the left chest will gain 
access to the supra-abdominal aorta. Once proximal control is obtained, dissection 
is carried to the level of the fourth portion of the duodenum. A medial visceral rota-
tion from the right will expose both the vena cava and the aorta-duodenal junction. 
Once the fi stula is identifi ed, careful dissection around the aorta and involved seg-
ment of bowel can be carried out. Once distal control is obtained, the bowel defect 
can be closed in two layers unless the extent of the defect necessitates segmental 
resection with anastomosis. For primary ADF, aneurysmorrhaphy may be attempted, 
especially for a saccular or posttraumatic aneurysm. More commonly, repair 
involves replacement of the involved aorta with prosthetic graft after closure of the 
enteric defect. Extra-anatomic reconstruction may also be considered. 

 For secondary ADF,  operative management   is initially approached similar to that 
of a primary ADF, with control of the aorta prior to dissection of the fi stula. For the 

  Fig. 6.5    Aortoduodenal fi stula in a 70-year-old man 10 years  after      aortoiliac graft implantation: 
( a ) contrast-enhanced axial CT with extravasation of contrast into duodenum; ( b ) contrast- 
enhanced sagittal view showing location of fi stula. From Frauenfelder et al. [ 34 ]       
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subsequent repair, two approaches have been well described. The fi rst involves 
removal of the infected graft with thorough debridement of aorta and perigraft 
structures with in situ graft replacement or, more commonly, extra-anatomic bypass. 
 Mortality rates   for this procedure range from 30 to 40 % due to bleeding, sepsis, 
acute lung injury, and multi-organ system failure [ 28 ]. The second widely used 
approach involves closure of the enteric defect, complete graft removal, aortic 
stump closure, and extra-anatomic bypass through uninvolved tissue planes. 
However, this approach is associated with signifi cant complications (including aor-
tic stump rupture and limb loss). Even with recent advances, including wide debride-
ment of tissue beds and staging the extra-anatomical bypass and graft excision to 
reduce periods of lower body ischemia, the procedure still carries signifi cant mor-
tality with many series reporting rates of 40–50 % [ 29 ]. In either approach, copious 
irrigation and separation of the new prosthesis or aortic stump from the overlying 
bowel by interposition of viable tissue may help reduce complications or recurrent 
fi stula. Although some analyses have found improved outcomes with the in situ 
repair, other reviews have found no statistical difference in long-term outcome 
between the two approaches. 

 In patients not hemodynamically stable enough for an open repair or poor candi-
dates due to other comorbidities,  endovascular stent grafting   over the fi stula site has 
been done with reasonable success. There are also reports of injecting the fi stula 
tract with  N -butyl-2-cyanoacrylate, fi brin glue, or coil remobilization of the fi stula 
prior to placing the stent graft. The potential advantages of endovascular repair 
include  rapid   control of catastrophic hemorrhage; avoiding operating in an infl amed, 
hostile fi eld [ 36 ,  37 ]; and avoiding the complications of a prolonged anesthetic and 
open abdominal procedure. 

 Complications after repair include graft re-infection, aortic stump blowout, and 
graft failure. Recurrent ADFs are rare with only scattered case reports in the litera-
ture; their outcomes are generally poor [ 35 ].    

    Arteriovenous Malformation 

  Another unusual entity,     arteriovenous malformations (AVMs)   of the upper GI tract 
are an important source of upper GI bleeding. These vascular malformations include 
lesions described as angiodysplasia, vascular ectasia, vascular dysplasia, and muco-
sal vascular abnormalities. Although most frequently associated with the colon 
since the fi rst description in 1956, GI AVMs have been found throughout the GI 
tract, including the stomach (1.4 %), duodenum (2.3 %), and pancreas (0.9 %) [ 38 ]. 
These upper GI AVMs may account for up to 5–7 % of upper GI bleeding [ 18 ,  19 , 
 21 ,  22 ] (Fig.  6.6 ). The pathogenesis of AVMs is not well understood. Although the 
lesions have been found in patients of all ages, symptomatic AVMs are more often 
found in patients 60–80 years old. Whether these are congenital lesions exacerbated 
by increased intraluminal pressure over time or acquired lesions of aging as a result 
of a similar process is unclear [ 39 ].

6 Management of Unusual Sources of Upper GI Bleeding



76

   The diagnosis of gastroduodenal AVMs can be made by observing the bright red, 
fern-like lesions on endoscopy which range in size from 1 to 7 mm. Lesions beyond 
the duodenal bulb are easily missed via routine endoscopy because the scope is 
often not advanced far enough. Determining whether an AVM visualized on endos-
copy is the actual source of upper GI bleeding may be more of a challenge than 
fi nding the lesion. The classic endoscopic criteria for a bleeding AVM are (1) active 
bleeding from the lesion, (2) clots at the site of the lesion or in the vicinity, and (3) 
the absence of other potential sources [ 40 ,  41 ]. When blood fi lling the stomach or 
prominent mucosal folds complicates identifi cation of the lesions, endoscopic ultra-
sound has been used in some series to detect abnormal submucosal blood fl ow [ 40 ]. 
Angiography and tagged red blood cell scans have limited success in diagnosis [ 40 ]. 

 Endoscopy is diagnostic as well as therapeutic for bleeding gastroduodenal AVMs. 
Electrocoagulation and laser ablation are fi rst-line therapies that have been described 
and have demonstrated a signifi cant decrease in transfusion requirements in patients 
with signifi cant upper GI bleeds from AVMs. Recurrences can be managed with repeat 
endoscopy or hormonal therapy (estrogen–progesterone combination). Although the 
mechanism of hormonal therapy is not entirely clear, there is some evidence to suggest 
that hormonal therapy reduces frequency and intensity of bleeding episodes [ 28 ,  41 , 
 42 ]. Surgical resection is rarely needed and should be reserved for treatment failures. 

 Pancreatic AVMs are a very rare cause of upper GI bleeding, but the bleeding 
they cause is often catastrophic (Fig.  6.7a, b ). Since their fi rst description in 1968, 
numerous cases have been reported in the literature to date, with the diagnoses 
increasing as imaging techniques improve. Pancreatic AVMs are either congenital 
or acquired, resulting from trauma or infl ammation. The most frequent symptom 
associated with pancreatic AVMs is upper GI bleeding, which usually results from 
the associated portal hypertension. Abdominal pain and jaundice may also be pres-
ent. Angiography has been the primary diagnostic modality, showing dilated, tortu-
ous feeding arteries with early venous fi lling and early disappearance of the 

  Fig. 6.6     Small-bowel 
arteriovenous 
malformations         
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pancreatic stain [ 44 ]; however, noninvasive imaging including Doppler ultrasound 
and multi-slice CT have recently demonstrated their utility in the diagnosis of pan-
creatic AVMs [ 43 – 45 ]. The lesions are hypoechoic on ultrasound with a mosaic-like 
structure on color Doppler. CT fi ndings include a conglomeration of hypervascular 
spots and early contrast fi lling of the portal vein on arterial phase.

   Anatomic considerations complicate the management of pancreatic AVMs. 
Embolization has been successful in some reports; however, the multiple feeding 
arteries make a complete cessation of blood fl ow to the AVM diffi cult. Recurrent 
bleeding has been reported in over one-third of pancreatic AVMs treated by embo-
lization alone, necessitating repeat embolization or surgical resection [ 44 ,  46 ].   

    Summary 

 There are several unusual but important causes of upper GI bleeding. Although their 
incidence is relatively low compared to bleeding peptic ulcers and esophageal vari-
ces, these conditions may require quick recognition and intervention, even though 
they may be diffi cult to distinguish from other sources of bleeding. Those caring for 
patients with an acute GI bleed should include unusual sources of GI bleeding on 
their differential diagnosis so that they are aware of the classic presentation, endo-
scopic and imaging fi ndings, and management of these conditions.     
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    Chapter 7   
 Mallory–Weiss Syndrome                     

     Joshua     P.     Spaete      and     M.     Stanley     Branch     

          Introduction 

 While Quincke described bleeding from a gastroesophageal laceration in 1879, 
Mallory and  Weiss   fi rst described the eponymous syndrome of gastrointestinal 
hemorrhage due to gastroesophageal tears as a result of retching and emesis in alco-
holic patients in 1929 [ 1 ,  2 ]. Since that time, longitudinal mucosal lacerations, asso-
ciated with forceful retching, have become a well-known cause of upper 
gastrointestinal bleeding. The  prevalence of   Mallory–Weiss Syndrome is generally 
accepted to be approximately 5 %; however, it has been reported as low as 3 % and 
as high as 15 % in one series [ 3 – 5 ]. Mortality associated with Mallory–Weiss tears 
has been shown to be similar to gastric and duodenal ulcers in at least one series [ 6 ].  

    Etiology and Pathogenesis 

  The pathogenesis of Mallory– Weiss   tears is thought to be a result of a large transient 
increase in the transmural pressure gradient between the intragastric pressure and 
the intrathoracic pressure, which leads to a tear [ 3 ]. Forceful emesis is the most 
common etiology, but straining, lifting, childbirth, hiccupping, blunt abdominal 
trauma, and iatrogenic etiologies, such as nasogastric tube placement, upper endos-
copy, or polyethylene glycol administration, have also been reported [ 3 ,  7 – 9 ]. 
Despite frequent interventions, iatrogenic causes of Mallory–Weiss tears are infre-
quent [ 8 – 10 ]. Bleeding from Mallory–Weiss tears occurs when the laceration 
involves either the esophageal arteries or the venous plexus. Most frequently, the 
tears are single, but may be multiple in up to one-quarter of patients [ 3 ,  11 ]. 
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 Alcohol use, NSAID use and hiatal hernias are the main risk factors identifi ed for 
the development of Mallory–Weiss tears. Heavy  alcohol use   associated with emesis 
has been noted in up to 75 % of Mallory–Weiss syndrome [ 3 ,  11 – 13 ]. Similarly, 
hiatal hernia has been found in the same percentage of patients with bleeding, 
although some studies have not reported such a high prevalence [ 14 ,  15 ]. The major-
ity of Mallory–Weiss tears occurs in patients aged 30 to 50 with a male predomi-
nance [ 3 ,  13 ]. It does appear that age may be a predisposing factor for iatrogenic 
tears after endoscopy, likely due to atrophic mucosa [ 8 ].   

    Presentation 

  The majority of  patients   present with hematemesis, often associated with epigastric, 
chest, or back pain. Classically, patients will give a history of antecedent non-bloody 
emesis or retching, but a signifi cant minority will give a history of bleeding with the 
initial emesis [ 12 ]. In the majority of cases, bleeding is self-limited, but in those 
with life-threatening hemorrhage requiring blood transfusion or hymodynamic sup-
port an endoscopic or operative intervention may be required. Active bleeding at the 
time of endoscopy has consistently been shown to be a risk factor for rebleeding and 
a complicated course [ 14 – 16 ].   

    Diagnosis 

  Early  endoscopy   is the diagnostic modality of choice with Mallory–Weiss tears, as 
it is both diagnostic and offers an opportunity for therapeutic interventions. Most 
lesions will heal within 48 h, and delayed esophagoscopy may be of limited diag-
nostic yield. Endoscopically, Mallory–Weiss tears appear as longitudinal lacera-
tions through the mucosa, occasionally exposing the muscular layer of the esophagus 
(Fig.  7.1 ). These tears can be non-bleeding, actively bleeding, or covered in clotted 
blood. 

       Treatment 

  While  many   patients with Mallory–Weiss syndrome ultimately require blood trans-
fusion, 90 % of lacerations heal spontaneously [ 11 ,  14 ]. As with any patient with 
gastrointestinal bleeding, large-bore intravenous access should be obtained and 
adequate intravenous fl uid resuscitation should be instituted. Anticoagulation 
should be held and coagulopathy should be reversed, with the appropriate agent as 
indicated. Patients should be closely monitored for hemodynamic changes. Initiation 
of a proton pump inhibitor is recommended; however, the effect on Mallory–Weiss 
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tears has not been evaluated. Additionally, patients should be put on bowel rest dur-
ing their initial observation. 

 Patients should be risk stratifi ed and if high risk, undergo endoscopy within 24 h 
[ 17 ,  18 ]. If, on  endoscopy  , active bleeding is not observed, no endoscopic therapy is 
indicated and the patient can be observed for rebleeding for 24–48 h. If bleeding is 
observed, endoscopic therapy (such as injections, electrocautery, banding, clipping, 
or a combination of these modalities) is the fi rst-line treatment of patients with 
Mallory–Weiss tears. Injection of epinephrine, ethanol, or other sclerosing agents is 
commonly used as treatment (Fig.  7.2 ).  Epinephrine   (1:10,000) with an additional 
sclerosing agent (such as polidocanol) appears to be very effective with an approxi-
mate 5 % rebleeding rate versus 25 % in controls [ 19 ,  20 ].  Epinephrine   (1:10,000) 
and saline alone do not appear to be as effective, and epinephrine should not be used 
as a single agent [ 21 ]. Thermal coagulation with either bipolar or multipolar elec-
trocautery (Fig.  7.3 ) has also been described [ 22 ]. Although this treatment modality 
may be used, caution must be exhibited as the esophagus lacks a serosal layer and 
coagulation may cause a full thickness injury and perforation.  Thermal coagulation   
should be avoided in patients with esophageal varices, as this could worsen bleed-
ing and may be life threatening.  Electrocautery      is best indicated in small, limited 
lesions, where minimal electrocautery can be used.

    Multiple small trials have reported excellent results with the application of 
hemoclips (Figs.  7.4  and  7.5 ) to Mallory–Weiss tears with complete hemostasis and 
minimal to no rebleeding [ 23 – 26 ]. Despite this, a recent meta-analysis of endo-
scopic clipping for acute non-variceal upper gastrointestinal bleeding reported that 
clipping alone was not superior to other endoscopic modalities [ 27 ]. These results 
may be slightly skewed due to the fact this analysis contained a majority of patients 

  Fig. 7.1     Endoscopic 
image   of Mallory–Weiss 
tear       
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  Fig. 7.3     Multipolar 
electrocautery catheter   
(Bicap)       

  Fig. 7.4    Mallory–Weiss 
tear in patient  with acute 
bleeding         

  Fig. 7.2    Injection of 
 epinephrine      via needle 
catheter in esophagus       
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with lesions other than Mallory–Weiss tears. While the success rates have been 
high, clip placement at the gastroesophageal junction can be diffi cult and is techni-
cally more challenging than injection therapy or band ligation.

     Endoscopic band ligation      has been reported for treatment of Mallory–Weiss 
tears with excellent results [ 23 ,  28 ,  29 ]. In one recent study comparing endoscopic 
band ligation to hemoclips plus epinephrine injection, no recurrence was observed 
in the band ligation group, as compared with an 18 % recurrence rate in the hemo-
clip and epinephrine injection group [ 28 ]. Endoscopic band ligation does not pose 
the technical challenges that can be seen with hemoclip placement. 

 Other novel methods have been reported for treatment of Mallory Weiss tears. 
Successful closure of a large Mallory–Weiss tear with hemoclips and an endoloop has 
been described [ 30 ]. The use of the over the scope clip has also been reported; how-
ever, while technical hemostasis was achieved, it was not clinically successful [ 31 ]. 

 Just as with treatment of bleeding ulcers, multiple endoscopic therapeutic tech-
niques have been shown to be effective and the technique used should be dependent 
upon the experience and comfort level of the endoscopist. 

  Rebleeding   is treated with repeat endoscopic treatment. Patients with refractory 
bleeding can be treated with angiographic embolization, as well as intravenous infu-
sion of vasopressin [ 32 ,  33 ]. Very rarely, patients with refractory bleeding will 
require surgical intervention. This usually consists of creating a longitudinal esoph-
agotomy and over-sewing the bleeding vessels. With the improvement of endo-
scopic therapies, surgery is the last line therapy and is required in a very small 
percentage of patients. After successful intervention, the patient should be observed 
for bleeding for at least 48 h.   

    Conclusion 

 Mallory–Weiss syndrome is characterized by bleeding esophageal lacerations most 
commonly caused by forceful retching. Although up to 70 % of patients receive 
blood transfusions, the majority of bleeding is self-limited and requires no 

  Fig. 7.5     Multiple 
endoclips   applied to 
Mallory–Weiss tear       
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intervention. Early endoscopy is the diagnostic and therapeutic modality of choice. 
If no bleeding is visualized, the patient can be observed for 24–48 h. If the lacera-
tion is actively bleeding, endoscopic therapies, such as sclerotherapy, electrocau-
tery, band ligation or clipping, are highly effective, with a rebleeding rate of 
approximately 5 %.   
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    Chapter 8   
 Diagnosis and Management of Bleeding Small 
Bowel Tumors                     

     Maria     S.     Altieri      and     Aurora     D.     Pryor     

          Introduction 

 The  small bowel  , which is defi ned as the region between the ligament of Treitz and 
the ileocecal valve, is an uncommon source of  gastrointestinal (GI) bleeding  ; how-
ever it is the most common cause of obscure GI bleeding, accounting for 75 % of 
these cases [ 1 ]. Although it accounts for only 5 % of all  GI   bleeding [ 2 ], understand-
ing and diagnosis of bleeding originating in the small bowel is important. Such 
patients may require multiple blood transfusions, diagnostic procedures, and inter-
ventions until the diagnosis is made, thus leading to signifi cantly greater fi nancial 
burden to the health care system associated with this pathology [ 3 ]. Historically, due 
to the length of  small bowel  , bleeding originating from this location has represented 
a diagnostic challenge. Recently, the advent of new techniques, such as capsule 
endoscopy (CE), balloon-assisted enteroscopy (BAE), double-balloon enteroscopy 
(DBE), spiral-assisted enteroscopy, single-balloon enteroscopy (SBE), and com-
puted tomography enterography, have improved our ability to evaluate obscure gas-
trointestinal bleeding from the small bowel. 

 A variety of lesions may result in  small bowel bleeding   (Table  8.1 ). The most 
common cause is vascular lesions, accounting for 70–80 % of all bleeding cases [ 4 ]. 
Bleeding from vascular sources is often managed nonoperatively. Small bowel 
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tumors, both benign and malignant, are the second most common cause of small 
bowel  bleeding   and the most common cause in younger patients. These often require 
a surgical approach. Other sources of small bowel bleeding are shown in Table  8.1 .

   The purpose of this chapter is to examine the etiology of  bleeding   small bowel 
tumors. In addition, the diagnostic approach and surgical management of the patient 
with small bowel bleeding are explored. We include an emphasis on the recom-
mended therapeutic approach to each tumor type.  

     Epidemiology of   Bleeding Small Bowel Tumors 

  Cancer of the small bowel is very uncommon. Tumors of the small intestine account 
for only 0.42 % of all total cancer cases and 2.3 % of cancers of digestive system in the 
USA [ 5 ]. Small bowel neoplasms have increased in incidence recently primarily due 

    Table 8.1    Sources of  small bowel bleeding     

 Vascular lesions  Arteriovenous malformation (AVM) 
 Venous ectasia 
 Angiodysplasia 
 Telangiectasia 
 Varices 
 Dieulafoy’s lesion 
 Arterial aneurysm 
 Aortoenteric fi stula 
 Celiac sprue 

 Benign small bowel tumors  Adenoma 
 Lipoma 
 Neurofi broma 
 Brunner’s gland hamartoma 
 Hemangioma 
 Cowden disease 
 Ganglioneuromas 
 Schwannomas 
 Nodular lymphoid hyperplasia 

 Malignant small bowel tumors  Adenocarcinoma 
 Lymphoma 
 Leiomyosarcoma (GIST) 
 Carcinoid 

 Metastatic small bowel tumors  Melanoma 
 Karposi’s sarcoma 
 Lung carcinoma 
 Breast carcinoma 
 Renal cell carcinoma 
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to the increase in incidence of carcinoid tumors [ 6 ,  7 ]. Recent studies have showed 
that carcinoid now has the highest incidence of 37.4 %, followed by adenocarcinoma 
(36.9 %), lymphomas (16.3 %), and stromal tumors (8.4 %) [ 8 ]. Moreover, the USA 
has the highest age-adjusted incidence of these tumors in the world [ 9 ]. Four histo-
logic types of cancer predominate: adenocarcinomas, neuroendocrine tumors, gastro-
intestinal stromal tumors, and lymphomas. The mean age of diagnosis is 65; however, 
the incidence rises after the age of 40 for all histologic subtypes [ 9 ]. 

 In the USA, there is an unexplained higher incidence in the African-American 
population compared to the Caucasian population for both male and female gen-
der [ 9 ]. In addition, mortality rate is higher in the African-American population 
[ 8 ]. This can be partially due to higher incidence of  adenocarcinoma   and  carci-
noid tumors   in the US black population compared to Caucasian population [ 9 ]. 
Due to the rarity of this malignancy, the risk factors have not been well studied 
and it is believed that there is an association with a number of infl ammatory bowel 
diseases and conditions [ 10 ]. A review of malignant small bowel tumors cites an 
association with Crohn’s disease, celiac disease, presence of adenomas, Peutz 
Jeghers syndrome, familial adenomatous polyposis (FAP), other familial symp-
toms, sporadic colorectal cancer, diet and alcohol consumption, obesity, cigarette 
smoking, among others [ 11 ]. 

 Although relatively infrequent,  GI bleeding   is the usual clinical onset. Bleeding 
is caused by the erosion of the tumor surface or by the rupture of aberrant vascular 
structures within the lesion [ 12 ]. Thus, small bowel tumors should be in the differ-
ential diagnosis for occult gastrointestinal bleeding.   

     Approach to Patients   with Bleeding Small Bowel Neoplasms 

  Bleeding small bowel neoplasms are a common cause for occult GI bleed [ 1 ,  13 ]. 
Due to the diffi culty of assessing the small bowel, diagnosis may be a challenge 
and is often delayed. The usual workup will often begin with  esophagogastro-
duodenoscopy (EGD)   and  colonoscopy  . In the case of bleeding small bowel neo-
plasms, these tests will often be non-diagnostic unless the source is in the 
proximal duodenum. However, these tests are still necessary and should be per-
formed initially to rule out higher frequency sources. Other tests that can be 
performed can be categorized as low-yield and high-yield tests (discussed 
below). Low-yield tools include abdominal plain fi lms, small bowel follow-
through (SBFT), computed tomography (CT) scan, angiography, and techne-
tium-labeled nuclear scans. These tests are relatively nonspecifi c for small bowel 
tumors, but can be used as a means of exclusion. Higher yield studies include 
enteroscopy, wireless capsule endoscopy, intraoperative endoscopy, and CT 
enterography. For this chapter, we examine the higher yield tools.  
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    Higher Yield Diagnostic Tools 

    Enteroscopy 

   Push Enteroscopy 

    Push enteroscopy ( PE)           , which was fi rst described in 1973 by Ogoshi and col-
leagues [ 14 ], involves peroral insertion of a long, thin endoscope (220–250 cm). 
This allows visualization of the proximal bowel up to 100 cm distal to the liga-
ment of Treitz [ 15 ]. It can be both diagnostic and therapeutic. The reported diag-
nostic yield is between 3 and 70 % [ 1 ,  16 – 18 ]. The main disadvantages are the 
inability to reach lesions beyond the middle jejunum, time-consuming nature of 
the procedure, and patient discomfort [ 19 ]. Thus, it has been largely replaced by 
capsule endoscopy and DBE.     

   Double-Balloon Enteroscopy 

 DB   E is a relatively novel  technique         [ 20 ]. First described in 2001, it is now widely 
available. This procedure consists of 200 cm of working enteroscope length and a 
fl exible overtube of 140 cm in length with a latex balloon at the tip of the entero-
scope and the overtube. The alternative infl ation and progression with the overtube 
and the balloon enteroscope allows for deeper progression, which allows for signifi -
cant increase in the length of bowel that is explored [ 21 ,  22 ]. In addition, it allows 
for insertion through both antegrade and retrograde approaches. Thus, it has replaced 
push enteroscopy as the method of choice for endoscopic evaluation [ 23 ] and has 
become the gold standard for therapeutic intervention of many small bowel disor-
ders in occult GI bleed [ 24 ]. A controlled prospective trial in 52 patients with sus-
pected small bowel bleeding showed that antegrade DBE is signifi cantly superior to 
push enteroscopy in terms of detection of lesions (73 % vs. 44 %,  p  < 0.0001) and the 
length of small bowel visualized (230 cm vs. 80 cm,  p  < 0.0001) [ 21 ]. Further, DBE 
detected additional lesions in the distal small bowel for patients who had positive 
fi ndings on push enteroscopy. A recent study showed that the accuracy of DBE for 
locating small bowel neoplasms, such as adenocarcinoma, gastrointestinal stromal 
tumor, and lymphoma, was 94.4 %, 100 %, and 100 %, respectively. DBE is a useful 
diagnostic tool and should be considered the gold standard for localizing small 
bowel neoplasms [ 25 ]. 

 Limitations of DBE include prolonged procedural times, sedation requirements, 
and availability [ 15 ]. Complications of DBE include bleeding, intestinal perfora-
tions, ileus, pancreatitis, or sedation-related issues (arrhythmia, hypotension, respi-
ratory failure) [ 24 ]. 

 DBE may have a critical role in the diagnosis and therapeutic management of 
small bowel tumors, as it can delay or help avoid emergency surgery. DBE can 
clarify the tumor location and characteristics.     
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   Other Enteroscopic Techniques 

   Spiral Enteroscopy 

    Spiral  enteroscopy         (Endo-Ease Discovery SB, Spirus Medical Inc.) includes an 
overtube with a helical portion which grasps the bowel forms, reaching as far as 
200 cm beyond the ligament of Treitz. The insertion method is based on “rotate to 
advance.” It is a two-person procedure with the fi rst person rotating the overtube, 
while the endoscopist keeps the lumen in view [ 26 ].     

   Sonde Enteroscopy 

     Sonde enteroscopy         is another endoscopic technique, which is dependent on peristal-
tic propagation of a fl exible enteroscope. The enteroscope has a working length of 
250–400 cm. It is advanced into the duodenum with the help of another orally 
passed endoscope and propelled through the small bowel by peristalsis. Examination 
of the small bowel is then performed during withdrawal of the enteroscope. Due to 
its many disadvantages, such as lack of tip defl ection, absence of biopsy channel, 
patient discomfort, and long procedure times (~4–6 h), sonde enteroscopy is no 
longer used [ 27 ].     

   Single-Balloon Enteroscopy 

 SBE    (Olympus Inc.)          has similar exploration times and depth of insertion to 
DBE. However, studies comparing SBE to DBE have shown that DBE is superior to 
SBE in terms of achieving higher number of complete enteroscopies and higher 
number of fi ndings [ 28 ]. However, more recent studies have shown no differences 
between the two systems [ 29 ,  30 ].      

    Intraoperative Enteroscopy         

    This technique is reserved to facilitate intraoperative localization of presumed small 
bowel bleeding. One surgeon or gastroenterologist performs an upper GI endoscopy 
while a second surgeon telescopes the bowel over the endoscope. Alternatively, an 
endoscope may be inserted via a small enterotomy in the bowel through which the 
scope can be maneuvered proximally or distally. The endoscope is physically maneu-
vered though the bowel lumen by the surgeon, either laparoscopically or manually 
using an air-trapping technique. It has been considered the gold standard for a long 
time, as it has a diagnostic yield of 50–100 % with therapeutic abilities [ 31 ,  32 ]. 
However, it is an invasive procedure with 0–52 % of post-procedure complications, 
including avulsion of mesenteric vessels, prolonged ileus, serosal tears, and perfora-
tion [ 21 ,  22 ], and 8–11 % mortality [ 33 – 35 ]. Due to these reasons, intraoperative 
enteroscopy is reserved for cases, where other diagnostic methods are contraindicated 
or impossible.      
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     Capsule Endoscopy      

     Wireless capsule endoscopy (WCE)   is a safe and minimally invasive method for the 
diagnosis of occult GI bleeding. The capsule endoscope is a small 2.6 × 1.1 cm cap-
sule, which is ingested by the patient. Subsequently, the capsule transmits images to 
a portable recorder via leads tapped to the patient’s body. This method provides 
evaluation of the small bowel and identifi cation of lesions with a diagnostic yield 
similar to, if not better than, DBE [ 36 ]. The disadvantages of this method, especially 
in the evaluation of small bowel tumors, are the inability to accurately localize 
lesions for later therapeutic intervention, increased rate of capsule retention at tumor 
sites (10–25 % compared to 0 % in healthy volunteers), and a false-negative rate of 
1.5–18.9 % [ 37 ]. Regardless of its disadvantages, capsule endoscopy does allow 
reliable and relatively noninvasive imaging of the small bowel, and it is quickly 
becoming a fi rst-line diagnostic tool for evaluation of obscure GI bleeding. Further 
advances are being made in this fi eld with devices that will allow biopsy sampling 
and therapeutic interventions. The clinical utility of  fl exible spectral imaging color 
enhancement (FICE)   remains controversial, although some studies have shown 
improvement in detection of bleeding lesions [ 38 ].       

    Management of Bleeding Small Bowel Tumors 

  Once a bleeding  small   bowel tumor has been identifi ed, specifi c therapeutic inter-
vention must be decided upon. Options are currently limited to endoscopic or surgi-
cal approaches. Initial management should be individualized based on clinical 
presentation, type of bleeding, duration, frequency, severity, acuity, and need for 
transfusion. In the case of hemodynamically stable patients, endoscopic resources 
can be used (either capsule endoscopy or balloon enteroscopy) to locate the bleed-
ing source. In all cases, attempts to stabilize and resuscitate the patient with massive 
bleeding should be performed prior to proceeding to the defi nitive therapy. In cases 
of acute and severe blood loss, more rapid interventions may be necessary [ 15 ]. 
Surgery should be used for patients with transfusion dependency and massive recur-
rent bleeding, or when the lesion is not accessible via enteroscopy. It is also appro-
priate for lesions requiring resection. 

 In the stable patient, small bleeding intestinal polyps and adenomas may be suc-
cessfully removed endoscopically. In addition, endoscopy may be used to stop 
bleeding originating from small bowel tumors, although rebleeding can occur. 
Endoscopic therapeutic options include photocoagulation, injection, mucosectomy, 
polypectomy, and enucleation [ 39 ]. However,  endoscopic therapy      is not a feasible 
therapeutic option for the majority of bleeding small bowel neoplasms, especially in 
the case of malignancy or when suspicions for malignancy exist. Thus, surgical 
intervention remains the mainstay of treatment. 

 The surgical approach to bleeding small bowel neoplasms depends primarily on 
the location of the lesion, as well as type and size. Resection of duodenal lesions 
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depends on the portion and extent of duodenal involvement, as well as the nature of 
the tumor. Small and benign lesions may be amenable to duodenotomy with local 
resection of the tumor. Lesions involving nonampullary portions of the duodenum 
may be amenable to segmental resection with primary anastomosis. Ampullary 
lesions, malignant lesions of the duodenum, or diffuse duodenal disease (such as in 
FAP) generally require a more extensive resection such as a  pancreaticoduodenec-
tomy   [ 40 – 42 ]. In the case of benign disease, low-grade and early lesions, a less 
extensive pancreas-preserving duodenectomy or a pancreatic head resection with 
segmental duodenectomy may be an option. Alternatively, novel techniques that 
combine laparoscopy and endoluminal approaches have been described [ 43 ] 
although data regarding safety and outcomes have not been published. 

 Resection of small bowel neoplasms in the mesenteric small bowel may be 
preformed via laparoscopy or via laparotomy. Due to the length of the small bowel, 
localization of the tumor is often diffi cult. During laparoscopic exploration, three 
5 mm port sites are generally suffi cient for initial evaluation (Fig.  8.1 ). Following 
establishment of peritoneal insuffl ation, the entire peritoneum should be explored 
for evidence of metastatic disease. To localize the lesion, the entire mesenteric 
small bowel should be run proximally from the ligament of Treitz distally to the 
ileocecal valve. Two atraumatic graspers may be used to palpate the small bowel 

  Fig. 8.1    Laparoscopic 
setup for exploration of 
bleeding small bowel 
tumor. During initial 
evaluation, three 5 mm 
ports are generally 
suffi cient. One port is 
placed supra-umbilically, 
one to the right of midline, 
and the other in the right 
upper quadrant. The 
supra-umbilical port can 
later be expanded for 
placement of a 12 mm port 
if bowel resection is 
necessary       
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for intraluminal masses (Fig.  8.2 ), and visual inspection should be performed to 
evaluate for stigmata of bleeding and for extraluminal masses. Following identifi -
cation of the bleeding small bowel tumor, segmental resection of the affected sec-
tion of bowel can be performed with either intracorporeal or extracorporeal small 
bowel anastomosis (Fig.  8.3 ). The umbilical port may be enlarged to accommodate 
a larger trocar or wound protector, if necessary for specimen retrieval, and addi-
tional port sites may be needed for resection. If laparotomy is required due to adhe-
sions, previous abdominal surgeries, or tumor size, exploration of the abdomen and 
palpation of the entire bowel should be similarly performed.

     Benign versus malignant tumors are treated differently and treatment is diverse 
for the different types of tumors depending on the different locations, even among 
these two classifi cations.  

  Fig. 8.2     Laparoscopic localization   of bleeding small bowel tumors. To localize a bleeding small 
bowel lesion, two atraumatic bowel clamps are used to run the bowel and gently palpate for small 
bowel intraluminal masses. The bowel is visually examined for stigmata for bleeding       

  Fig. 8.3     Identifi cation of   a 
small bowel mass. This 
jejunal mass was 
previously tattooed on 
enteroscopy       
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    Malignant Tumors 

    Carcinoid Tumors 

    Carcinoid tumors      are not the most common tumor of the small intestine, accounting 
for 35–42 % of neoplasms. They occur mostly in the ileum and rarely in the duode-
num [ 8 ,  10 ,  44 ]. Patients can present with abdominal pain, obstruction, or carcinoid 
syndrome. Carcinoid tumors rarely present with bleeding, due to the submucosal 
location of the tumor. If detected in the evaluation of a bleeding small bowel tumor, 
a careful evaluation of the entire small bowel is necessary to exclude the presence 
of multiple synchronous carcinoid nodules, in addition to evaluation of the liver 
[ 45 ]. As carcinoid tends to metastasize to regional lymph nodes, en bloc resection 
with extensive lymphadenectomy and wide resection of the mesentery are 
necessary.    

    Adenocarcinoma 

    Adenocarcinomas      represent approximately 30–40 % of the cancers observed in the 
small intestine and are the second most common malignancy of the small intestine. 
Most of these tumors are located in the duodenum and the duodenal-jejunal junc-
tion, with a lower incidence in the jejunum and ileum [ 8 ,  44 ]. Massive GI bleeding 
is uncommon with adenocarcinoma; however, they commonly present with overt or 
occult bleeding. 

 As symptoms of small bowel adenocarcinomas are frequently nonspecifi c, diag-
nosis is often delayed and the majority of small bowel adenocarcinomas are meta-
static at the time of detection. Depending on the location, lesions can be diagnosed 
by upper endoscopy, endoscopic ultrasound, and MRCP if in the periampullary 
location or video capsule endoscopy and double-balloon endoscopy if distal to the 
ligament of Treitz. As adenomas are typically metastatic at the time of diagnosis, if 
small bowel adenocarcinoma is suspected or detected, patient workup should 
include chest, abdomen, and pelvis CT scans to evaluate for metastatic disease. In 
addition, MRI, EUS, and angiography may also be useful for evaluation of metasta-
ses or tumor extent in some cases. Five-year disease-free survival is 30.5 % with 
median survival of 19.7 months for small bowel adenocarcinoma [ 46 ]. 

 The primary treatment for small bowel adenocarcinomas is surgical resection. 
While endoscopy, polypectomy, or mucosectomy may be appropriate for small, 
especially polypoid, lesions confi ned to the mucosa or submucosa, the preferred 
treatment is small bowel resection. If in the proximal portions of the duodenum, 
pancreaticoduodenectomy is performed. In the distal portions of the duodenum, 
segmental resection can be performed. When located in the jejunum or ileum, 
 segmental resection should be performed, as well as wide resection of lymph-node 
bearing mesentery.    
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    Lymphomas 

    Lymphoma      is the third most common malignancy located in the small intestine, 
accounting for 15–20 % of cases. It occurs most commonly in the ileum and jeju-
num [ 8 ]. Bleeding is less common with lymphoma than with other small bowel 
tumors, and lymphomas are more commonly associated with occult GI bleeding 
and with anemia rather than with overt bleeding. Treatment depends on the stage of 
the disease at diagnosis. Surgery is reserved for patients with intractable bleeding. 
Surgical resection of intestinal lymphomas remains the mainstay of treatment, and 
segmental resection with concurrent lymphadenectomy is important for local 
control.     

    Benign Tumors 

    Adenomas 

    Small bowel      adenomas represent approximately 25 % of benign small bowel tumors. 
Similar to adenomas found in the large intestine, they may occasionally cause 
bleeding. The duodenum, especially the periampullary region, is the most frequent 
location for adenomas. However, they may occasionally be found throughout the 
small intestine [ 46 ]. Similar to their colonic counterparts, small bowel adenomas 
represent premalignant lesions and may lead to malignant transformation. Especially 
in the case of villous adenomas, a large proportion may progress to malignancy. In 
a retrospective analysis of duodenal villous adenomas, 42 % were found to posses 
malignant changes [ 47 ]. Due to the propensity for malignant transformation, surgi-
cal or endoscopic removal of these tumors is recommended.    

    Lipomas 

    Lipomas      are the second most common benign tumor of the small bowel with very 
little malignant potential. They arise from submucosal adipose tissue and are most 
common in the ileum. Usually asymptomatic, they can present with bleeding. Small 
asymptomatic lipomas can be left untreated; however, when symptomatic or greater 
than 2 cm, resection should be performed.      

    Summary 

 Although an uncommon cause of gastrointestinal bleeding, bleeding small bowel 
tumors represent an important source of obscure GI blood loss. Timely identifi ca-
tion and therapeutic intervention of these tumors are of utmost importance, as delay 
in diagnosis may affect patient outcomes. Concurrent symptoms such as weight 
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loss, intermittent obstruction, and fever may give clues to diagnosis. In addition, 
specifi c attention must be paid to patients presenting with small bowel bleeding 
who have conditions that may predispose them to the development of small bowel 
neoplasms. A variety of diagnostic tools facilitate diagnosis of bleeding tumors of 
the small bowel. These tools, including DBE and capsule endoscopy, should be 
employed after ruling out more common causes of GI bleeding through EGD and 
colonoscopy. Once identifi ed, the bleeding small bowel tumors should be resected 
surgically or endoscopically, as appropriate.     
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    Chapter 9   
 Management of Bleeding from the Bile Duct                     

     Cecilia     T.     Ong     and     Kevin     N.     Shah    

          Overview 

 Hemobilia, bleeding originating from the biliary tract or gallbladder, is an uncom-
monly encountered clinical entity that is most frequently the result of accidental or 
iatrogenic trauma. While accidental trauma was historically the most common etiol-
ogy of hemobilia, iatrogenic trauma has supplanted it as use of invasive diagnostic 
and therapeutic biliary procedures has increased. Other causes include gallstones, 
infl ammation, vascular disorders, and neoplasms. Timely identifi cation and treat-
ment of hemobilia is important, but the presentation and diversity of sources can 
create diagnostic challenges that make this diffi cult.  

    Historical Context 

 Francis Glisson is credited with fi rst describing biliary tract bleeding in 1654 [ 1 ]. The 
case report chronicled a young nobleman who was stabbed in the right upper quadrant 
who eventually died of massive upper gastrointestinal hemorrhage. Autopsy demon-
strated a deep laceration in the liver, after which Glisson posited that “the biliary tract 
takes unto itself […] some of the blood issuing into the liver and leads it down to the 
intestines,” potentiating gastrointestinal blood loss should the biliary tract be disrupted. 

 Morgagni’s Epistles, published in 1765, described hepatic abscesses and large 
gallstones as a source of biliary tract bleeding [ 2 ]. In 1871, Quincke described the 
cardinal signs of hemobilia, namely right upper quadrant pain, jaundice, and upper 

        C.  T.   Ong    •    K.  N.   Shah      (*) 
  Division of Advanced Oncologic and Gastrointestinal Surgery, Department of General 
Surgery ,  Duke University Medical Center ,   Durham ,  NC ,  USA   
 e-mail: kevin.n.shah@duke.edu  

mailto:kevin.n.shah@duke.edu


104

gastrointestinal tract bleeding, now referred to as Quincke’s triad [ 3 ]. In his extensive 
review of hemobilia published in 1972, Sandblom chronicled these and other scat-
tered case reports. He concluded that, though historically biliary tract bleeding was 
viewed as rare, improved awareness and diagnostic means were contributing to 
increasing frequency of diagnosis [ 4 ]. 

 The fi rst successful operation for hemobilia was performed in 1903 by Kehr. 
The patient presented with cholelithiasis but at the time of operation, a pulsating 
mass was felt at the gallbladder neck. A ruptured right hepatic artery aneurysm was 
identifi ed and successfully managed by direct arterial ligation [ 5 ]. The fi rst suc-
cessful hepatic resection was reported in 1956, and this was the preferred manage-
ment of hepatic sources of hemobilia until the fi rst angiographic embolization was 
described in 1976 [ 6 ,  7 ].  

    Pathophysiology and  Etiology      

   The segmental anatomy of the liver is defi ned by the portal triads, which are com-
prised of branches of the hepatic artery, portal vein, and bile duct [ 8 ]. Injury to the 
biliary system, therefore, can be associated with concomitant injury to the adjacent 
vascular structures. Thrombus formation related to hemobilia can lead to biliary 
obstruction and present with right upper quadrant abdominal pain, jaundice, and 
upper gastrointestinal bleeding. This complete constellation of symptoms, however, 
is seen in only 30–40 % of patients [ 9 ,  10 ].  Clot formation   due to mild bleeds may 
present with symptoms of biliary obstruction such as biliary colic, jaundice, or cho-
lecystitis [ 11 ]. Clinically signifi cant bleeding may signify an abnormal fi stulous 
communication between a hepatic arterial or portovenous branch and the biliary 
tree. These brisk bleeds, if drained through the ampulla of Vater, can present with 
melena, hematemesis, or in severe cases shock. 

  Accidental trauma   has historically been the most common cause of hemobilia; 
however, with the growing utilization of invasive biliary procedures, iatrogenic 
trauma is increasing in frequency. Figure  9.1  demonstrates this shift in the etiology 
of hemobilia. Increased awareness of hemobilia as a cause of gastrointestinal hem-
orrhage and more refi ned diagnostics have increased the overall detection of biliary 
tract bleeding.

       Accidental Trauma      

   Hemobilia is a complication following 3 % of all liver injuries, though there is a higher 
incidence following blunt injury [ 14 ,  15 ]. Most penetrating trauma to the abdomen is 
explored and repaired primarily at the time of injury. In contrast, nonoperative manage-
ment has become increasingly common for blunt abdominal trauma, with liver injuries 
being discovered on imaging rather than intraoperatively [ 16 ,  17 ]. The presentation of 
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hemobilia following trauma may occur early in the course, but may occur as late as 
months following the event [ 18 ]. Delayed hemobilia after penetrating trauma can also 
be observed secondary to pseudoaneurysms and biliary-vascular fi stula formation. It is 
during the interval of nonoperative management that factors which predispose to hemo-
bilia such as post-traumatic bile stasis, hematomas, and abscesses can develop [ 19 ].    

     Iatrogenic Trauma      

   Hemobilia can be caused by endoscopic, percutaneous, or operative liver and 
biliary procedures. Percutaneous liver biopsy [ 20 ], percutaneous cholangiogra-
phy [ 21 ], and endoscopic retrograde cholangiopancreatography (ERCP) with 
sphincterotomy [ 22 ] are being used with increased frequency, but the rate of 
bleeding complications is still relatively small. Hemobilia has also been reported 
following radiofrequency ablation of primary hepatic malignancies [ 23 ]. 
Bleeding after  percutaneous biliary drainage (PBD)   occurs at a somewhat higher 
rate than the previously mentioned procedures but is often mild and the result of 
mucosal irritation. About 2 % of patients undergoing  PBD   will have bleeding 
signifi cant enough that it requires intervention [ 24 ]. Transjugular intrahepatic 
portosystemic shunts also have a relatively increased (5 %) risk of hemobilia 
[ 25 ]. The  risk of hemobilia   is higher in patients with chronic liver disease due to 
the presence of ascites, coagulopathy, and platelet dysfunction, and coagulopa-
thy is a relative contraindication to most biliary procedures [ 25 ,  26 ].    
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  Fig. 9.1     Etiology of hemobilia  . From Sandblom [ 4 ], Curet [ 12 ], Yoshida [ 13 ], and Green [ 10 ]       
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     Neoplasms      

   Although rare, liver and biliary tract tumors can also be associated with hemobilia. 
Hepatocellular tumors are probably the most common neoplastic cause, but other 
tumors such as intrahepatic cholangiocarcinoma, gallbladder cancer, and pancreatic 
cancer are also potential sources [ 27 ,  28 ]. Bleeding may be the result of direct tumor 
invasion into the biliary tract or creation of a fi stula between the biliary tract and 
adjacent vascular structures [ 13 ,  29 ,  30 ].    

    Vascular 

   As was evidenced in Kehr’s fi rst successful operation for hemobilia,  vascular anom-
alies      can be rare sources of hemobilia [ 5 ].  Hepatic artery aneurysms  , which com-
prise approximately 20 % of all visceral aneurysms and carry a 21 % mortality rate 
following rupture, are linked to atherosclerosis, polyarteritis nodosa, fi bromuscular 
dysplasia, and portal hypertension [ 31 ,  32 ]. Hepatic artery pseudoaneurysms, on the 
other hand, are uncommonly seen following procedures such as laparoscopic chole-
cystectomies [ 33 ,  34 ], presumably due to thermal injury during the procedure, or 
from other penetrating trauma, either iatrogenic or accidental [ 15 ,  31 ]. Recent hepa-
tobiliary surgical intervention paired with the classic Quincke’s triad should increase 
the suspicion for pseudoaneurysm rupture.    

    Gallstones 

   Morgagni posited that large  gallstones      can cause hemobilia, and it has since been 
demonstrated that large gallstones can erode through the gallbladder neck, creating 
a fi stulous tract between the cystic artery and the biliary system [ 2 ,  35 ]. Even in 
cases of severe infl ammation and erosion of large gallstones through the gallbladder 
wall, clinically signifi cant hemobilia is rare because the subsequent infl ammatory 
reaction leads to early thrombosis of the cystic artery.       

     Diagnostic Workup   

  As hemobilia is a rare, sometimes delayed, but clinically signifi cant entity, a high 
degree of clinical suspicion is needed to avert morbidity and mortality. Laboratory 
evaluations demonstrate biliary obstruction with increased direct bilirubin and/or 
anemia secondary to gastrointestinal losses. If patients present with symptoms of 
upper gastrointestinal bleed, esophagogastroduodenoscopy is the initial diagnostic 
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test of choice. Blood or clot at the ampulla of Vater confi rms the diagnosis. However, 
approximately, 10 % of upper endoscopies are nondiagnostic and necessitate further 
diagnostic evaluation [ 13 ].  Endoscopic retrograde cholangiopancreatography 
(ERCP)   can also reveal clots in the bile ducts. 

 In patients who present following trauma with a concern for hepatic injury, ultra-
sound is being supplanted by CT scan as the preferred imaging and diagnostic 
modality [ 16 ]. Such imaging can demonstrate hepatic hematomas or lacerations, but 
do not readily demonstrate arterio-biliary fi stulae. This latter entity is best demon-
strated by selective arteriogram. Hemobilia may manifest as active extravasation 
and displacement of vessels around a liver mass, or by fi lling of a true aneurysm. In 
addition to the diagnostic utility, arteriogram offers the opportunity for therapeutic 
embolization [ 36 ]. However, similar to bleeding elsewhere in the GI tract, arteriog-
raphy can miss slow or inactive bleeding.   

     Therapeutic Interventions   

  As the manifestations of hemobilia range from minor morbidity to life-threatening 
hemorrhage, there is a similarly broad range of therapeutic approaches to this prob-
lem. Conservative or expectant management is often appropriate for hemodynami-
cally stable patients. As with all types of gastrointestinal bleeds, any underlying 
coagulopathy should be corrected as needed. Red blood cells and platelets should be 
transfused when indicated. In many cases, such interventions will be suffi cient to 
stop bleeding. When bleeding persists, a number of interventions should be consid-
ered and tailored according to the setting. 

     Accidental Trauma   

  In cases of penetrating trauma, surgical exploration at the time of presentation 
remains a mainstay of treatment. Surgery in this setting, however, is pursued so that 
the abdomen can be explored for all injuries and is not typically undertaken to 
address hemobilia specifi cally. Nevertheless, potential sources of hemobilia may be 
encountered and controlled at the time of exploration. Bleeding pseudoaneurysms 
of hepatic artery branches are usually best managed by ligation of the bleeding ves-
sel, as complex vascular reconstruction in the context of emergent trauma laparot-
omy is time consuming and challenging. Deep intrahepatic sources of hemobilia 
and large hepatic defects may not be easily accessible for direct ligation. While 
hemi-hepatectomy can be utilized for bleeding that is clearly localized to either the 
right or left hemi-liver, major liver resection in an emergent setting can be diffi cult 
and poorly tolerated. If wedge resection incorporating the defect is possible, this is 
usually preferable to hemi-hepatectomy. Alternatively, ligation of the feeding 
hepatic artery can be employed in emergent cases. 
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 In general, however, angiographic approaches have become preferred, particu-
larly in cases of delayed or intrahepatic hemobilia following penetrating trauma. 
Angiography can provide both accurate diagnostic identifi cation of bleeding and 
effective intervention in a single procedure. Utilizing steel coils, gelfoam, and other 
materials, selective arterial embolization has a success rate of 80–97 % in control-
ling intrahepatic bleeding [ 12 ,  13 ]. As such, angio-embolization should be consid-
ered the standard of care for treatment of intrahepatic hemobilia and surgical 
interventions should be reserved for angiographic failures.   

     Iatrogenic Hemobilia   

  As noted previously, iatrogenic causes have replaced accidental trauma as the most 
common source of hemobilia. In many cases hemobilia will cease with correction 
of coagulopathy and supportive measures. When bleeding persists, nonoperative 
interventions are the fi rst-line measures. Hemobilia secondary to percutaneous liver 
biopsy is best managed by angiography to identify the source of bleeding and embo-
lization to control it. Depending on the level and location of the bleeding, post-
embolization cholecystitis can be observed if the cystic artery is occluded by the 
embolization. In such cases, cholecystectomy is effective management [ 37 ]. 

 Post-ERCP bleeding is typically a consequence of sphincterotomy and most 
cases are mild in severity. When more signifi cant bleeding is present, endoscopic 
evaluation should be carried out. Control of the bleeding can be achieved with any 
combination of epinephrine injection, thermal therapy, or placement of clips. In the 
rare event that endoscopic measures fail to control ampullary bleeding, surgery can 
be considered. This is best carried out through a longitudinal duodenotomy to 
expose the ampulla. Bleeding can then be controlled with electrocautery or suture 
ligation of the bleeding vessel, taking care not to stricture the pancreatic or com-
mon bile duct. 

 Similarly, bleeding after PBD placement is generally mild and does not require 
intervention other than supportive measures. Slower venous bleeding can be man-
aged by exchanging the PBD catheter for one of a larger caliber. This allows tam-
ponade of the bleeding and the larger size also makes it less likely to obstruct from 
clot in conjunction with frequent fl ushing of the drains. If increasing the catheter 
size does not adequately control the bleeding, angiography should be attempted 
next to identify and embolize any vascular-biliary fi stula.   

     Neoplasms   

  In hemobilia related to hepatobiliary tumors, surgery can play an important role. For 
slower, more chronic bleeds, resection of the mass is the defi nitive treatment. If 
there is brisk bleeding and hemodynamic instability, however, major liver, biliary, 
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or pancreactic surgery can be highly morbid. Angio-embolization can be used in 
this setting to gain hemostasis acutely. After the acute hemorrhage is stopped angio-
graphically, surgery can be planned in a semi-elective setting. 

 Hemobilia from advanced, locally unresectable tumors can present a challenge, 
as surgical resection may not be safe. If amenable, angiography remains the pre-
ferred option. Tumors with bleeding related to mucosal erosion, particularly extra- 
hepatic tumors, may not be well suited to angiographic intervention. For extrahepatic 
biliary bleeding, the use of fully covered, self-expanding metal stents has been 
described to tamponade biliary bleeding [ 38 ,  39 ]. 

  Radiation therapy   can also help palliate bleeding symptoms for tumors not 
resectable because of local invasion into adjacent structures. It is also important 
to keep in mind that patients with liver tumors often have underlying liver dis-
ease and corresponding coagulopathy. Aggressive medical correction of coagu-
lopathy including consideration of adjuncts like recombinant factor VII is 
essential to achieving hemostasis and avoiding potentially morbid operations in 
the palliative setting.     

    Conclusion 

 Hemobilia is due increasingly to iatrogenic trauma; however accidental trauma, 
gallstones, infl ammation, vascular disorders, and neoplasms still contribute to the 
incidence of this problem. Prompt identifi cation of hemobilia as the source of gas-
trointestinal bleeding is key and diagnosis is confi rmed with a combination of EGD, 
ERCP, and CT imaging. Transcatheter arterial embolization has largely supplanted 
operative interventions as the management strategy of choice for clinically signifi -
cant hemobilia. This technique achieves a high success rate and has low peri-proce-
dural morbidity and mortality when compared with open procedures [ 40 ]. Selective 
embolization of segmental hepatic artery branches rarely leads to hepatic necrosis, 
especially if the portal vein is patent. Though re-bleeding can occur after angio-
graphic intervention, re-embolization is possible and highly successful [ 41 ,  42 ]. 
Surgical intervention, therefore, is generally reserved for instances in which nonop-
erative measures fail, in the presence of concomitant injuries, or when the etiology 
of the bleeding necessitates surgical resection or direct arterial ligation.      
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    Chapter 10   
 Management of Bleeding from the Pancreas                     

     Scott     Dolejs      and     Eugene     P.     Ceppa     

         Introduction 

 Acute hemorrhage originating from the pancreas is the least common form of upper 
gastrointestinal bleed [ 1 ,  2 ]. Specifi cally, hemorrhage from the pancreatic duct 
through the papilla of Vater is rare with approximately 200 cases having been 
reported in the literature. The fi rst report by Lower and Farrell in 1931 identifi ed a 
splenic artery aneurysm as the cause [ 3 ]. This phenomenon has been described in 
various terms including  wirsungorrhagia  and  hemowirsungia , highlighting the 
identifi cation of hemorrhage from the pancreatic duct into the duodenum [ 4 – 7 ]. 
 Hemosuccus    pancreaticus    was fi rst proposed by Sandblom in 1970 signifying emis-
sion of blood from the pancreatic duct through the ampulla of Vater [ 8 ]. Longmire 
proposed  hemoductal pancreatitis  as another synonymous term [ 9 ].  

     Surgical Anatomy      

   Eristratos fi rst described the pancreas in 300 BC. The origin of the word pancreas is 
Greek for  pan  meaning all and  kreas  defi ned as meat/fl esh. The pancreas is a retro-
peritoneal organ situated at the level of the L2 vertebrae. The pancreas is commonly 
divided into segments consisting of the head, uncinate process, neck, body, and tail. 
The head of the pancreas lies nestled in the c-loop of the duodenum and the uncinate 
process is the portion of the head that extends posterior to the superior mesenteric 
vessels. The neck overlies the superior mesenteric vessels. The body begins at the 
level of the superior mesenteric vessels and the tail extends into the splenic hilum. 
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 The duct of Wirsung (main pancreatic duct) was fi rst described in 1642 and the 
duct of Santorini (accessory duct) in 1734. These are the two main ducts that drain 
exocrine secretions into the duodenum. The duct of Wirsung drains most of the 
head, body, and tail of the pancreas, while the duct of Santorini drains the superior 
portion of the head. Most possess branching that connects these two major ducts. 
Vater described the common bile duct and ampulla in 1720. However, it was not 
until 1919 that a pathologist from Johns Hopkins by the name of Oddi described the 
common duct theory where the common bile duct and main pancreatic duct joined 
together to drain via the ampulla of Vater into the duodenum. Of note, the accessory 
duct empties directly into the duodenum (minor papilla) several centimeters proxi-
mal to the ampulla of Vater. 

 The arterial blood supply of the pancreas is both redundant and profound. The 
celiac axis provides the common hepatic artery which in turn supplies the gastro-
duodenal artery as the origin of the superior branches of the pancreaticoduodenal 
artery. The  pancreaticoduodenal branches   supply the head of the pancreas. In 
addition the splenic artery provides the dorsal pancreatic, the great pancreatic, 
and the caudal pancreatic arteries as it travels toward the splenic hilum. These 
branches supply the body and tail of the pancreas. The superior mesenteric artery 
supplies the inferior branches of the pancreaticoduodenal artery as well as the 
inferior pancreatic artery. The venous anatomy parallels the arterial supply. 
Specifi cally, the superior pancreaticoduodenal veins drain into the portal vein; 
meanwhile the inferior pancreaticoduodenal veins unite to form the Henle trunk 
just proximal to the superior mesenteric vein. The veins from the body and tail 
drain directly into the splenic vein.    

     Clinical Presentation      

    Hemosuccus pancreaticus  (HP) is a rare cause of upper gastrointestinal hemorrhage 
seen predominantly in men (sex ratio 7:1) [ 4 ,  7 ,  10 ]. Frayssinet et al. reported the mean 
age of onset as 50 or 60 years when the site of pathology was either the pancreatic 
parenchyma or the pancreatic arterial supply [ 11 ]. Patients with HP typically present 
with a triad of abrupt epigastric pain and hyperamylasemia followed later by acute 
gastrointestinal hemorrhage [ 4 ,  7 ,  12 ]. The epigastric pain begins and radiates posteri-
orly due to increased intraductal pressure by the presence of blood in the main pancre-
atic duct [ 12 ,  13 ]. Within 48 h, gastrointestinal hemorrhage ensues as either hematemesis 
or melena. The onset of hemorrhage is usually associated with improvement of the 
abdominal pain. The amelioration of the abdominal pain is considered pathognomonic 
for HP. In addition, the intermittent nature of hemorrhage is specifi c for HP as a result 
of the cyclic balance between clot formation and dissolution within the pancreatic duct 
[ 1 ,  4 ,  6 ,  7 ,  12 ]. Patients are usually hemodynamically normal possibly secondary to 
clot formation when blood enters the pancreatic duct combined with the pressure 
buildup in this duct [ 4 ,  8 ,  12 ]. Other possible associated symptoms include jaundice, 
anemia, weight loss, and a palpable pulsatile, epigastric mass with a systolic thrill.    
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     Diagnostic Studies      

   The diagnosis of HP is a clinical dilemma due to the nature of intermittent hemorrhage 
from a source that is diffi cult to detect by common diagnostic studies. A literature- based 
algorithm for diagnosis of HP can be found in Fig.  10.1 . Upper gastrointestinal endos-
copy can visualize active hemorrhage from the papilla in 30 % of patients (Figs.  10.2  
and  10.3 ) [ 1 ]. This confi rms either HP or hemobilia, while blood seen in the second 
portion of the duodenum without obvious source provides evidence suggestive of these 
diagnoses. Endoscopy is also useful to exclude other causes of upper gastrointestinal 
hemorrhage. Endoscopic retrograde cholangiopancreatography ( ERCP)      can also help 
sort through HP as a cause of hemorrhage via visualizing pancreatic duct-fi lling defects 
that can represent the presence of blood clot or via opacifi cation of pseudocysts and/or 
communicating arterial aneurysms that can identify the etiology of HP. Papilla sphinc-
terotomy with ERCP can also facilitate clot retrieval and help ameliorate symptoms. 
Endoscopic ultrasound ( EUS)      is a growing technique to diagnose HP as it can help 
guide diagnosis, localize the lesion, and even allow for intervention [ 4 ,  14 ]. Abdominal 
 CT angiography   rarely provides direct evidence of HP. However, pseudocysts and aneu-
rysms are sometimes visible which can lead to a diagnosis with correlating symptoms. 
It can also reveal fi ndings of pancreatitis and on occasion a sentinel clot inside the pan-
creatic duct itself [ 4 ]. Technetium 99m-labeled red cell scintigraphy can identify a zone 
of upper GI hemorrhage when active hemorrhage is present; yet the intermittent nature 
of HP makes this test unlikely to yield any helpful data [ 12 ].

  Fig. 10.1     Diagnostic algorithm for   hemosuccus pancreaticus       
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     Selective mesenteric arteriography provides the best opportunity for diagnosis of 
HP. Arteriography has a 93–96 % sensitivity in diagnosis of pseudoaneurysms of the 
common hepatic, gastroduodenal, or splenic arteries which is suggestive of HP in 
the setting of gastrointestinal hemorrhage [ 15 ,  16 ]. This modality is capable of pro-
viding defi nitive proof of HP by opacifi cation of the main pancreatic duct [ 5 ]. 
However, identifying this direct vascular communication with the pancreatic duct is 
rare and given the intermittent nature of hemorrhage there can be diffi culties local-
izing the exact source of the bleeding [ 17 ,  18 ]. There have been case reports of using 
provocative maneuvers such as locally instilling heparin and tissue plasminogen 
activator to stimulate bleeding to better localize the source of bleeding for eventual 
endovascular intervention but as of yet this is not a well-described technique [ 19 ].    

  Fig. 10.2    Hemobilia 
visualized at the ampulla 
of Vater on endoscopic 
exam       

  Fig. 10.3     Substantial 
hemobilia      is more diffi cult 
to localize       
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     Pathophysiology      

   There are various etiologies to HP. Pseudoaneurysms or primary aneurysms of the 
common hepatic, gastroduodenal, pancreaticoduodenal, splenic, left gastric, and 
superior mesenteric arteries or thrombosis of the splenic vein have been found to be 
causative of HP [ 4 ,  7 ,  20 – 23 ]. Acute or chronic pancreatitis is the most common 
cause of pseudoaneurysm formation [ 24 ]. Pseudoaneurysms occur due to exocrine 
enzyme autodigestion and erosion into peripancreatic vessels [ 20 ,  24 ]. The most 
common cause of hemorrhage is due to a rupture of the splenic artery (60–65 %) 
followed by gastroduodenal (20–25 %), pancreaticoduodenal (10–15 %), and 
hepatic artery (5–10 %) [ 7 ,  23 ,  25 – 27 ]. Ruptured pseudoaneurysms portend a poor 
prognosis with a reported mortality of 12–57 % [ 23 ]. Tumors including pancreatic 
adenocarcinoma, serous cystic neoplasms, microcystic adenoma, neuroendocrine 
tumor, and metastatic cancers have been reported to cause HP [ 4 ,  7 ,  28 ]. Other 
uncommon causes include pancreatic pancreaticolithiasis, trauma, iatrogenic causes 
(e.g., pancreatic surgery, ERCP, EUS), congenital abnormalities, infection (e.g., 
Brucellosis, syphilis), and thrombasthenia.    

     Management      

   Upon confi rmation of HP, intervention generally consists of two treatment options: 
endovascular control of arterial hemorrhage versus operative intervention. An 
evidence- based treatment algorithm for HP can be found in Fig.  10.4 . 
Hemodynamically stable patients should be treated with endovascular techniques 
for control of hemorrhage. Transcatheter balloon occlusion, coil embolization, and 
vascular stent deployment are several distinct methods for treatment.  Balloon occlu-
sion   obstructs the artery prior to a planned surgery, limiting blood loss and shorten-
ing operative times, which has been found to be particularly useful in cases of 
massive hemorrhage or splenic vein thrombosis causing portal hypertension [ 1 ,  4 ]. 
 Coil embolization   induces thrombus formation within the diseased vessel inducing 
complete obliteration of the artery [ 29 ,  30 ]. Embolization of the celiac axis, com-
mon hepatic artery, and superior mesenteric artery is contraindicated.  Stent deploy-
ment   allows for exclusion of a pathologic segment of an artery with continued distal 
perfusion of vital organs. Overall success of endovascular techniques for treatment 
of HP is 79–100 % [ 7 ,  10 ,  15 ,  31 ]. There is a reported 17–37 % recurrence rate asso-
ciated following endovascular therapy [ 15 ]. Given the excellent success rates with 
relatively low recurrence rates, many reports now highlight endovascular therapy as 
defi nitive therapy and an alternative to operative intervention [ 19 ,  32 ,  33 ].

   Surgery is considered as fi rst-line therapy for persistent shock despite initial 
resuscitation, uncontrolled hemorrhage, and rebleeding after embolization, or when 
endovascular techniques are not feasible or successful [ 4 ,  7 ]. Surgical management 
can include management of pancreatic parenchymal disease by drainage of pseudo-
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cysts, arterial disease by ligation of bleeding arterial disease, or a combination of 
drainage procedure and arterial ligation. The risk of recurrent bleeding, infection, 
and necrosis is possible after these procedures [ 34 ,  35 ]. A more aggressive and 
preferable approach is pancreatic resection which would address both problems 
[ 36 ]. Disease involving the pancreaticoduodenal arteries requires ligation of arterial 
bleeding, resection of the head, and drainage of the distal pancreas. Splenic artery 
etiologies require distal pancreatectomy and splenectomy. Nevertheless, surgical 
management of HP is technically diffi cult with a 70–85 % success rate and associ-
ated with a 20–25 % mortality [ 23 ,  25 ,  27 ,  32 ]. 

  Endoscopic ultrasound-guided sclerotherapy   is another new investigational 
modality that can be useful for both diagnosis and treatment [ 14 ,  37 ]. This tech-
nique is rarely reported and thus it is diffi cult to extrapolate its overall effi cacy at 
this time.    

    Conclusion 

 HP is a rare cause of upper gastrointestinal hemorrhage. Diagnosis is often delayed 
due to intermittent hemorrhage and the limitations of diagnostic studies to iden-
tify active hemorrhage. Most patients have previously suffered from acute or 
chronic pancreatitis; thus these patients should have a higher index of suspicion 
for HP as the cause of gastrointestinal hemorrhage. Endovascular techniques have 
increased the available therapeutic options with less invasive alternatives; these 
serve well as fi rst-line therapies in hemodynamically stable patients. Endovascular 
techniques can also be used as a bridge to surgical treatment. Surgical drainage of 
pancreatic disease, arterial ligation of peripancreatic vessels, and pancreatic 
resection are all valid options should the need for surgery arise. Anatomic pancre-
atic resections have the most durable outcomes but are still associated with a 
signifi cant mortality.      

  Fig. 10.4     Management algorithm for   hemosuccus pancreaticus       
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    Chapter 11   
 Urgent Workup of Lower Gastrointestinal 
Bleeding                     

     Megan     Turner      and     Leila     Mureebe     

          Introduction 

 Melena and bright red blood per rectum (hematochezia) are common presentations of 
gastrointestinal bleeding. Upper gastrointestinal bleeding (UGIB) is the most common 
etiology of a  lower gastrointestinal bleed (LGIB)  , ultimately encompassing 80 % of 
blood per rectum (BPR). The remaining 20 % originate distal to the ligament of Treitz 
[ 1 ]. The vast majority of these situations arise in the colon; a smaller proportion from the 
anus and rectum; a signifi cant minority originate in the small bowel [ 1 ,  2 ]. As blood 
moves through the bowel, hematin becomes oxidized and darkens, mixing with intesti-
nal contents, and emerging as melena. The appearance of bright red blood per rectum 
can be attributable either to fast transit time as seen brisk bleeding, or a distal source. 
The annual incidence of LGIB is approximately 20 cases per 100,000 per year in 
Western countries [ 3 ] with the overall mortality rate reported as 3 %, similar to UGIB [ 1 , 
 3 ]. Prognosis is favorable given the fact that most LGIB spontaneously cease [ 2 ], how-
ever negative prognostic factors include advanced age, high transfusion requirements, 
comorbid factors, and hospitalization at the onset of the bleeding episode [ 1 ,  4 – 6 ]. 
Velayos et al. described an initial hematocrit of less than 35 %, abnormal vital signs, and 
gross blood on rectal exam as three independent risk factors for poor outcome [ 1 ]. As in 
UGIB, approximately 80 % of LGIB spontaneously cease. this chapter addresses the 
urgent management of patients who require inpatient evaluation and intervention.  
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    Etiology 

  The  etiology of   LGIB varies widely by age, and the epidemiology of the disease 
must be considered in arriving at the correct diagnosis (Table  11.1 ). The most com-
mon causes of LGIB in adults are colonic diverticulosis [ 2 ,  3 ,  5 ], benign anorectal 
disease, infl ammatory bowel disease, malignancy, and angiodysplasia [ 5 ]. Rarer 
causes include infection, ischemia, iatrogenic, and aortoenteric fi stulous disease. In 
as many as 10–35 % of cases a source of bleeding is never identifi ed [ 2 ,  5 ,  6 ].

      Diverticular Disease 

    Diverticular disease      of the colon is the most common cause of LGIB in adults [ 1 ,  2 ]. 
Diverticula are outpouchings of colonic mucosa through the muscularis and serosa, 
most commonly found on the mesenteric side of the colon at the site of penetrating 
blood vessels, vasa recta, where the colonic wall is weakest. A propensity towards 
developing diverticular disease include advancing age, with estimates of greater 
than 50 % of adults over the age of 60 in the United States having diverticular dis-
ease, with up to 17 % of those affected experience bleeding [ 6 ]. A Western diet, low 
in fi ber and high in saturated fats, is associated with development of diverticula. 
Thirty percent of LGIB are attributed to diverticula with bleeding requiring urgent 
evaluation and intervention as described later in the chapter [ 2 ,  7 ].    

   Table 11.1    Common  etiologies of   LGIB by age (Edelman and Sugawa [ 1 ]; Elta [ 9 ]; Leung and 
Wong [ 2 ]; Zuckerman and Prakash [ 3 ])   

 Infants/toddlers  Children/teenagers  Adults  Older adults 

 Milk allergy  Anal fi ssures  Diverticulosis  Angiodysplasia 
 Necrotizing 
enterocolitis 

 Polyps  Upper GI source  Diverticulosis 

 Volvulus  Infl ammatory bowel 
disease 

 Neoplasm/polyps  Neoplasm/polyps 

 Anal fi ssure  Intussusception  Infl ammatory bowel 
disease 

 Upper GI source 

 Intussusception  Infectious colitis  Anorectal disease  Anorectal disease 
 Hirschsprung 
disease 

 Meckel diverticulum  Iatrogenic (radiation 
proctitis, 
post-polypectomy) 

 Iatrogenic (radiation 
proctitis, 
post-polypectomy) 

 Meckel 
diverticulum 

 Angiodysplasia  Angiodysplasia  Mesenteric ischemia 

 Henoch–Schoenlein 
purpura 

 Infl ammatory bowel 
disease 

 Hemolytic uremic 
syndrome 
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     Benign Anorectal Disease      

   Hemorrhoids are a common problem with greater than 30 % of people over the age of 
50 having hemorrhoids on exam, regardless of symptoms. Bleeding can range in sever-
ity from a minor inconvenience to a source of massive hemorrhage. 20 % of instances of 
 BPR   requiring intervention are attributable to hemorrhoidal bleeding [ 2 ,  8 ]. Internal 
hemorrhoids are painless and intermittent bleeding is often the only symptom. Bleeding 
can also be a symptom of external hemorrhoids; however pain and itching are predomi-
nant symptoms. In the evaluation of blood per rectum the identifi cation of hemorrhoids 
should not provide diagnostic satisfaction as hemorrhoids remain common in the pres-
ence of additional pathology, and a thorough evaluation of the remainder of the colon 
should be undertaken. Anal fi ssures can also present with blood per rectum; however 
this is predominantly scant bleeding associated with pain on defecation.    

    Infl ammatory Bowel  Disease      

   Infl ammatory bowel disease (IBD), inclusive of ulcerative colitis and Crohn’s dis-
ease, is associated with LGIB, although bleeding is a rare complication of these 
diseases.  Ulcerative colitis   is isolated to the colon and can present with profuse 
bleeding. Crohn’s disease affects the  mucosa   along the entire gastrointestinal tract, 
and while bleeding is less common overall, it presents more severely than bleeding 
from ulcerative colitis. Patients with LGIB from infl ammatory bowel disease is rare, 
with approximately 2 % with bleeding requiring intervention [ 9 ].    

     Malignancy      

   Neoplasm must always be part of the differential diagnosis when considering a 
source of blood loss per rectum, as cancers may bleed from surface erosions or 
ulcerations. This bleeding is usually characterized as scant and low volume located 
predominantly within the colon or rectum. However of all patients requiring inter-
vention for LGIB, 12 % percent are associated with a neoplastic lesion [ 2 ].    

    Arteriovenous  Malformation      

   With aging, the presence of angiodysplasia, or arteriovenous malformations (AVM), 
increases, specifi cally within the colon [ 6 ]. AVM are vascular anomalies of the gas-
trointestinal tract characterized by dilated and tortuous submucosal vessels. AVM 
can be congenital, but more often angiodysplasias develop over time from chronic 
venous obstruction, chronic mucosal ischemia, or as a complication of cardiopul-
monary or vascular comorbidities [ 10 ].    
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    Rarer  Causes   

  A broad differential for LGIB includes infectious causes, ischemia, and iatrogenic 
causes. Infectious colitis can present as blood per rectum, most commonly seen 
with  Escherichia coli 0157H7 ,  salmonella ,  shigella  and  Clostridium diffi cile  bacte-
rial infections and occasionally cytomegalovirus. These patients require urgent 
intervention. 

  Iatrogenic   LGIB are most common after procedures or clinical irradiation. 
Signifi cant bleeding following an  endoscopic polypectomy   can occur at a median of 
fi ve days, with overall rates of post-polypectomy bleeding varying from 0.3 to 6 % 
[ 11 ]. Although LGIB due to radiation may also present as LGIB, this incidence is 
decreasing due to improved radiation precision in the management of pelvic can-
cers. Radiation proctitis affects approximately 6 % of patients treated with brachy-
therapy for prostate cancer [ 12 ]. These patients are typically treated with topical 
therapies and do not require endoscopic therapies, although a small subset ulti-
mately require operative intervention [ 13 ]. 

  Mesenteric ischemia   and  ischemic colitis   are infrequent causes of LGIB. In mes-
enteric ischemia, blood per rectum is a late and ominous fi nding. With  ischemic 
colitis  , bleeding is typically scant and hemodynamically insignifi cant. These events 
can be chronic, acute, or iatrogenic as determined by the history and physical exam. 
In critically ill patients, acute mesenteric ischemia can be a result of shock and a 
low-fl ow state to the intestine. Evaluation and management of mesenteric ischemia 
follows algorithms for management of the acute abdomen, and for nontoxic isch-
emic colitis includes nonurgent colonoscopy, rarely requiring urgent endoscopic 
intervention, with treatment directed at the underlying cause.     

    Resuscitation and Stabilization for Massive  LGIB   

  A massive, acute LGIB is a life-threatening emergency defi ned by a transfusion 
requirement of more than four units of blood in a 24-h period with hemodynamic 
instability. Patients with massive hemorrhage present with shock, hemodynamic 
instability, precipitously dropping hemoglobin levels, and immediate transfusion 
requirements [ 1 ]. Hemorrhage that does not spontaneously resolve in less than 3 
days or that recurs after initial stabilization are also considered signifi cant 
LGIB. Fortunately, most cases of are mild to moderate. 

 The critical care principles for patients in hemorrhagic shock provide an evalua-
tion and treatment foundation for patients with massive LGIB. Assessment and 
securing of the airway, confi rmation of breathing and circulation are paramount, 
followed by establishing large-bore peripheral intravenous access, monitoring of 
hemodynamics, and release of emergency blood products. A nasogastric tube is 
placed and the stomach lavaged [ 14 ]. If bloody or coffee ground material is aspi-
rated, the evaluation and intervention algorithm for UGIB is initiated. The aspira-
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tion of bilious material confi rms bleeding distal to the ligament of Treitz (LGIB); 
aspiration of clear fl uid favors a distal source, but does not defi nitively rule out 
UGIB and a combination of approaches may be more appropriate in these patients. 

 As resuscitation is initiated, important information to discern with a detailed his-
tory and physical examination includes a history of prior GI bleeds, the use of anti-
coagulants or nonsteroidal anti-infl ammatory drugs, a history of thrombotic or 
thrombophilic disorders, and prior interventions and operations. Essential labora-
tory investigations include a complete blood count, arterial blood gas, electrolytes, 
coagulation screening, and type and cross-match in anticipation of blood product 
transfusion. Physical exam should include cardiovascular pulmonary exam, abdom-
inal exam, digital rectal exam, and anoscopy or rigid proctoscopy.   

    Diagnostic  Modalities   

  Once the diagnosis of LGIB is suspected, three urgent diagnostic modalities are 
available for further evaluation, although controversy still exists regarding the ideal 
testing algorithm (Fig.  11.1 ). The algorithm for colonoscopy, arteriography, and 
radionucleotide scintigraphy is largely contingent on the rate of bleeding, but other 
considerations include local resources and availability. For exsanguinating hemor-
rhage, arteriography is most appropriate, for profuse but less severe hemorrhage 
urgent colonoscopy, and for slow or intermittent hemorrhage radionucleotide scin-
tigraphy followed by colonoscopy. Operative interventions are outlined based on 
the details obtained with each evaluation.

  Fig. 11.1    Suggested workup and treatment algorithm for lower gastrointestinal bleeding       
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      Urgent  Colonoscopy      

   In patients where profuse bleeding does not cease, or in patients where rebleeding 
recurs early, urgent colonoscopy after a rapid bowel preparation is the appropriate 
diagnostic modality. Endoscopic stigmata of bleeding include visualization of active 
bleeding, visible vessels, and adherent clot [ 7 ]. Early colonoscopy, within 12–48 h of 
admission, has a higher diagnostic yield and lower complication rate than arteriogra-
phy, results in shorter length of stay, and avoids further surgical intervention in those 
patients who respond appropriately to initial resuscitation efforts [ 6 ,  7 ,  15 ]. This is 
contrasted to the historical opinion that colonoscopy is of little yield in a briskly 
bleeding patient with an unprepared colon because of inadequate visualization. 

 Colonoscopy is both a diagnostic and a therapeutic tool. Bowel preparation 
should be given via nasogastric tube prior to endoscopy for improved visualization 
of the lesion. Colonoscopy provides direct visualization of the colonic mucosa and 
the capability for simultaneous treatment of bleeding via endoscopic clipping, epi-
nephrine injection, thermal therapy, and other hemostatic techniques are in develop-
ment. However, it is uncommon to identify a bleeding vessel or stigmata of recent 
bleeding, such as adherent clot. More often, there is a presumed area of concern that 
can be intervened upon (Fig.  11.2 ). In cases where endoscopic intervention is not 
effective in stopping the hemorrhage, the area of bleeding can be marked or tattooed 
in planning for surgical intervention and this should be performed at the area of 
concern in the rare event of recurrent hemorrhage. The American Society for 
Gastrointestinal Endoscopy guidelines for LGIB includes early colonoscopy [ 16 ].

  Fig. 11.2    Arteriovenous 
malformation, no signs of 
active or recent stigmata of 
bleeding (courtesy of John 
Migaly, M.D., Duke 
University Medical Center, 
Durham, NC)       
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   While commonly performed, colonoscopy is an invasive study that is not without 
risk. Perforation occurs in 1 in 1000 colonoscopies and can require hospital admis-
sion and surgical resection. The utility of colonoscopy is operator dependent, and 
urgently recruiting a skilled endoscopist may be diffi cult. If colonoscopy reveals a 
bleeding mass, biopsies should be taken of the mass for pathologic diagnosis, and a 
full oncologic workup is indicated. Further disadvantages to colonoscopy include 
poor diagnostic yield in brisk bleeds due to poor visualization and inability to detect 
small bowel sources. All patients with LGIB that have resolved spontaneously 
should have a semi-elective colonoscopy after thorough preparation of the bowel to 
identify potential diverticula, AVMs, and neoplasm. In massive ongoing bleeding 
that obscures diagnostics with colonoscopy, arteriography, and prompt surgical con-
sultation are appropriate.    

    Urgent Arteriography 

    Arteriography      for rapid LGIB is both diagnostic and potentially therapeutic; it 
is useful in the urgent setting and in brisk to hemorrhagic bleeding. In hemody-
namically unstable patients who have high transfusion requirements of greater 
than four units of blood, urgent arteriography is preferred over colonoscopy [ 16 ]. 
For a bleeding vessel to be detectible during a normal, non- provocative angiogra-
phy, it must bleed at a rate of at least 0.5 mL/min [ 14 ]. Arteriography must not 
impede resuscitation efforts. 

 Once a bleeding vessel or AVM is identifi ed through angiography, there are sev-
eral options for treatment (Fig.  11.3 ). Traditionally, embolization was used in UGIB 
sources, but avoided in LGIB due to of the risk of bowel infarction. However, 
improved technology has decreased this risk, embolization has proven to be a safe 
and effective mechanism for management of LGIB. It currently is the preferred 
therapy compared to the historic vasopressin infusion [ 17 ] (Fig.  11.4 ) which is 
effective in stopping a LGIB, but requires several days of femoral artery catheter 
placement and the potential complications that arise from this. A second appropriate 
use of arteriography is in a patient whom has undergone colonoscopy localizing the 
area of hemorrhage, but experiences recurrent bleeding despite endoscopic treat-
ment. A second colonoscopy with repeat endoscopic treatment is within the stan-
dard of care, as is arteriography prior to proceeding to surgical intervention for these 
diffi cult cases [ 16 ].

    Arteriography is an invasive procedure with risks including contrast-induced 
nephropathy and injury during arterial access. As in colonoscopy, the success of 
both diagnosis and therapy can be operator dependent. In cases where endo-
scopic therapy is not effective in controlling the bleeding, angiography provides 
a more detailed location of the hemorrhage for surgical intervention. Additionally, 
angiography can detect rare bleeding sources in the small bowel. However, angi-
ography is not as effective as direct visualization in differentiating the cause of 
bleeding (Fig.  11.5 ).
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  Fig. 11.3     Superior 
mesenteric angiography   
positive for right colonic 
bleeding       

  Fig. 11.4     Superior 
mesenteric angiography   for 
the same patient in 
Fig.  11.3  after 
embolization with coils       
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   Slower bleeds or bleeds that have stopped, even temporarily, will not be visualized 
on an angiogram. There are provocative maneuvers that can be performed during 
the examination to identify occult bleeding, but a tagged red blood cell scan can be 
of utility in these scenarios.    

    Urgent Tagged Red Blood Cell Scan 

  Radionucleotide scintigraphy      is an appropriate diagnostic modality for localizing 
slow or intermittent hemorrhage [ 14 ,  16 ]. Technetium 99m-labeled red blood cell 
 scintigraphy   is the most widely available method. This test requires radiolabeling 
the patients own blood ex vivo and infusing it, or using an in vivo labeling kit. The 
labeled red blood cells are resident for roughly 24 h, and repeat scanning during 
intermittent bleeding is possible. Injection does not have to occur during a period of 
active hemorrhage. Delayed images are taken at 1-h intervals and can detect blood 
pooling from occult locations not initially detected. Radionucleotide  scintigraphy   is 
relatively non-invasive. It can localize lower volume and intermittent bleeding as 
has a limited risk profi le compared to angiography and colonoscopy There are sev-
eral limitations to these studies as well. it is rarely suffi cient for defi nitive diagnosis, 
and has no capacity for intervention requiring adjunctive subsequent colonoscopy 
or angiography 

  Fig. 11.5     Venous ectasia   
(courtesy of John Migaly, 
M.D., Duke University 
Medical Center, Durham, 
NC)       
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 Technetium 99m- labeled   erythrocyte scintigraphy can detect hemorrhage at rates 
as low as 0.1 mL/min, thus can be more sensitive than angiography in slower bleeds. 
False-positive studies may lead to inappropriate surgery, and false negatives lead to 
diagnostic delays [ 5 ,  18 ] (Fig.  11.6 ). For most surgeons, an operation is rarely planned 
solely on the results of  99mTc-labeled erythrocyte scintigraphy   [ 14 ]. In light of low 
resolution, it is generally not recommended that segmental resection be performed 
solely on the basis of scintigraphy results. Its use is limited in the urgent setting and 
should be implemented based on clinical judgment for an individual patient who may 
not be a suitable candidate for either colonoscopy or angiography. 

        Summary 

 Blood per rectum is a common patient presentation with a diverse etiology and 
broad spectrum of urgency. While most bleeding ceases spontaneously and does not 
recur, an understanding of critical care principles for stabilization of the hemorrhag-
ing patient, diagnostic algorithms, and potential interventions are important con-
cepts for all providers. Ensuring follow-up is paramount for the medical and surgical 
management of underlying pathology leading to the bleeding episode.     

  Fig. 11.6     Technetium 
99m-labeled erythrocyte 
scintigraphy   positive for 
bleeding in the area of the 
hepatic fl exure       
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    Chapter 12   
 Bleeding Hemorrhoids                     

     Zhifei     Sun      ,     Mohamed     A.     Adam      , and     Julie     K.  M.     Thacker     

          Introduction 

 Hemorrhoid  disease      is a prevalent outpatient diagnosis with self-reported incidence of 
4.4 %, and accounts for more than three million ambulatory care visits in the USA 
each year [ 1 ]. Both sexes report peak incidence from age 45–65, with Caucasians 
being affected more frequently than African Americans [ 2 ]. While overall morbidity 
of symptomatic hemorrhoid disease is low, it has signifi cant impact on a patient’s 
quality of life. Furthermore, due to overlapping symptoms with neoplastic disease, 
recognition and understanding of hemorrhoid disease is important for primary care 
physicians, gastroenterologists, general surgeons, and colorectal surgeons. 

 Anatomically, hemorrhoids are clusters of vascular, fi bromuscular tissues that 
lie along the anal canal in three columns—left lateral, right anterior, and right 
posterior positions [ 3 ]. Hemorrhoids are present universally in healthy individu-
als as vascular anastomoses between the superior rectal artery and the superior, 
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middle, and inferior rectal veins. Nevertheless, the term “hemorrhoid” commonly 
refers to the pathologic process of symptomatic hemorrhoid disease, character-
ized by pain, pruritus, or bleeding. 

 Classifi cation of a symptomatic hemorrhoid corresponds to its position relative 
to the dentate line. External hemorrhoids are located below the dentate line and 
derived from ectoderm. They are covered with squamous epithelium and innervated 
by pain-sensitive somatic nerves. In contrast, internal hemorrhoids lie above the 
dentate line and develop from endoderm. They are covered by columnar epithelium, 
innervated by visceral nerve fi bers and therefore cannot cause pain. Vascular out-
fl ows of internal hemorrhoids include the middle and superior rectal veins, which 
subsequently drain into the internal iliac vessels. While external hemorrhoids tend 
cause pain, internal hemorrhoids are associated with intermittent rectal bleeding, 
and can be accompanied by signifi cant patient anxiety. This review focuses on diag-
nosis and management of bleeding internal hemorrhoids.  

     Presentation and Diagnosis   

  For internal hemorrhoids, anorectal bleeding is the most commonly reported symp-
tom. Bleeding from internal hemorrhoids is usually associated with defecation, and 
is almost always painless. Blood loss is typically bright red and coats the stool at the 
end of defection. Prolapsed internal hemorrhoids may be associated with mild fecal 
incontinence, mucus discharge, sensation of fullness, and irritation of perianal skin. 
Pain is considerably less frequent with internal hemorrhoids than with external 
hemorrhoids, but can occur in the setting of strangulated internal hemorrhoids that 
acquire gangrenous changes due to tissue ischemia. 

 Because of the more sinister etiologies of rectal bleeding and pain, a thorough 
history and physical exam, and possible colonoscopy are necessary before settling 
on the diagnosis of hemorrhoids. If  anorectal bleeding   is a presenting symptom of 
presumed or examined hemorrhoids, it should not be confi dently attributed to hem-
orrhoids until the entire colon has been meticulously surveyed for neoplastic or 
infl ammatory disease. A patient’s perineum should be inspected in a prone- jackknife 
or left lateral position that allows for adequate exposure and provider comfort. 
External inspection will reveal any thrombosed or prolapsing hemorrhoid. Skin tags 
may be signs of previous hemorrhoids as well as fi ssure disease. Digital exam can 
exclude distal rectal mass and anorectal abscess or fi stula. Importantly, evaluation 
of sphincter integrity during the digital exam to establish baseline function is essen-
tial, especially in patients who report preoperative incontinence due to the risk of 
exacerbating function as a result of surgical intervention. Lastly, anoscopy and rigid 
or fl exible proctosigmoidoscopy can be performed in the clinic setting to identify to 
rule out distal rectal masses. 

 Based on the degree of prolapse, internal hemorrhoids are clinically stratifi ed 
into four levels of severity. First-degree (grade I) internal hemorrhoids are charac-
terized by bulging vasculature but do not prolapse out of the anal canal, and respond 
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to conservative measures in most cases. Second-degree (grade II) hemorrhoids 
 prolapse outside of the anal canal during defecation, but reduce spontaneously; they 
also can be mostly controlled with conservative methods. While third-degree (grade 
III) hemorrhoids require manual reduction to reduced prolapsed tissue, fourth- 
degree (grade IV) hemorrhoids are irreducible even with manipulation. Both third- 
and fourth-degree internal hemorrhoids typically will require active intervention for 
resolution of symptoms [ 4 ].   

     Management of   Bleeding Hemorrhoids 

  In cases of acute hemorrhoidal hemorrhage, several options are available. First, 
application of direct pressure using Gelfoam packing may be attempted. 
Alternatively, a large-bore Foley catheter can be inserted into the rectum, infl ating 
the balloon with at least 25 mL of fl uid and retracting the balloon tight against the 
anal ring. Epinephrine can also be injected at the bleeding site. Finally, suture liga-
tion or operative intervention under anesthesia may be necessary if less-invasive 
methods fail. 

 Once acute bleeding has been stabilized locally, laboratory studies, including 
hemoglobin, platelet count, and coagulation studies, should be ordered. Adjunctive 
management should be aimed to maintain patient stability with volume resuscita-
tion and correcting any coagulopathies, if exists. 

 For a patient whose acute hemorrhoidal bleeding has resolved or has presented 
with intermittent bleeding, management includes therapy choices to minimize or to 
eliminate the risk of recurrent symptoms. Specifi c choices of treatments are guided 
by patients’ age, severity of symptoms, and comorbidities. A summary of manage-
ment strategies is shown in Table  12.1 .

   Table 12.1    Summary of  management   options for bleeding internal hemorrhoids   

 Treatment  Grade I  Grade II  Grade III  Grade IV 

 Dietary and lifestyle modifi cation  X  X  X  X 
  Offi ce procedures  
 Rubber band ligation  X  X  X 
 Sclerotherapy  X  X 
 Infrared coagulation  X  X 
  Operating room procedures  
 Hemorrhoidectomy  X  X 
 Stapled hemorrhoidopexy  X  X 
 Doppler-guided hemorrhoid artery ligation  X  X 

  Adapted and modifi ed with permission from Cintron J, Abcarian H. Benign anorectal: hemor-
rhoids. In: The ASCRS textbook of colon and rectal surgery. New York: Springer-Verlag, Inc; 
2007. p. 156–77; with kind reprint permission of Springer Science+Business Media  
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       Conservative Medical Treatments   

  Lifestyle and dietary modifi cations are the basis of conservative medical treatment 
of hemorrhoid disease. Specifi cally, lifestyle modifi cations including increasing 
oral fl uid intake, reducing fat consumptions, avoiding straining, and regular exercise 
are benefi cial to all patients with hemorrhoid disease, regardless of severity. The 
major diet modifi cation recommendation is an increase in fi ber intake, which 
decreases the shearing action of passing hard stool. In a 2006 meta-analysis of 7 
randomized trials comparing fi ber to non-fi ber interventions for hemorrhoids, fi ber 
supplementation (7–20 g per day) reduced risk of persisting symptoms and bleeding 
by 50 %. Follow-up demonstrated persistent improvement at 6 weeks and 3 months. 
However, fi ber intake did not signifi cant ameliorate symptoms of prolapse, pain, 
and itching [ 5 ]. 

 For non-bleeding symptom management, topical treatments containing vari-
ous local anesthetic, corticosteroid, or anti-infl ammatory drugs are available, 
but may be associated with side effects. For example, 0.2 % glyceryl trinitrate is 
effective in relieving fi rst- and second-degree hemorrhoids with high resting 
anal canal pressures, but can cause headaches in 43 % of patients [ 6 ]. Patients 
also commonly self- medicate with Preparation-H (Pfi zer Incorporated, Kings 
Mountain, USA), a formulation of phenylephrine, petroleum, mineral oil, and 
shark liver oil, which has vasoconstriction and barrier protectant properties. 
Preparation-H provides temporary relief from acute symptoms of hemorrhoids 
such as bleeding and pain on defecation, but long-term effects are not well stud-
ied [ 7 ]. Topic corticosteroids in cream or ointment forms are often prescribed, 
but their effi cacy remains unproven. 

 Overall, 80 % of fi rst- and second-degree hemorrhoids respond to conservative 
measures alone [ 8 ]. However, when medical interventions fail or if the extent of 
disease is severe, more invasive procedures should be considered to prevent symp-
tom recurrence. Although there is no consensus on its optimal treatment, rubber 
band ligation, sclerotherapy, and infrared coagulation are the most frequently used 
procedures for internal hemorrhoids. In general, the goals of each procedure are to 
decrease vascularity, reduce redundant tissue, and increase hemorrhoidal rectal wall 
fi xation in order to minimize recurrent prolapse.   

     Rubber Band Ligation      

   Rubber band ligation is the most often performed procedure in the offi ce and is 
indicated for grade II–III internal hemorrhoids [ 9 ]. Contraindications of utilizing 
this approach include large external tags or external hemorrhoids and patients with 
coagulopathies or on chronic anticoagulation, as there is a risk of delayed hemor-
rhage. Additionally, in immunocompromised patients, banding carries an increased 
risk of pelvic sepsis [ 10 ]. Performing rubber band ligation is quick and does not 
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require any local anesthetic, which is responsible for its popularity for use in the 
offi ce setting. Using an anoscope, small rubber band rings are placed onto or just 
proximal to the internal hemorrhoids with a suction apparatus. Importantly, each 
band should be placed at least half of a centimeter above the dentate line to avoid 
placement onto somatically innervated tissue, which can be associated with severe 
pain (Fig.  12.1 ). Multiple columns can be banded at one time, but limited interven-
tion is recommended during a single session due to increased risk of infection and 
post-procedural discomfort from multiple bands [ 11 ,  12 ]. Application of rubber 
bands causes hemorrhoid tissue necrosis and subsequent scarring-fi xation to the 
surrounding rectal mucosa. As the tissue become ischemic, necrotic changes 
develop in the following 3–5 days, resulting in an ulcer bed. Complete healing 
occurs several weeks later. Complications include anal pain (2–5 %), urinary reten-
tion (2–5 %), band slippage (1–2 %), post-banding ulcer (1 %), hemorrhage (1 %), or 
severe pelvic infection (<0.5 %) [ 13 ]. Higher bleeding rates were encountered with 
the use of aspirin, nonsteroidal anti-infl ammatory drugs, and warfarin [ 14 ].

   Outcomes of hemorrhoid banding are excellent for the primary complaint of 
blood with defecation from Grade II–III internal hemorrhoids. Overall initial 
success rates of 86–95 % [ 15 ,  16 ]. In a large review of 805 patients from a single 
practice that performed 2,114 rubber band ligations, placement of four or more 
bands was associated with a trend towards higher failure rates and higher need 
for subsequent excisional hemorrhoidectomy. Time to symptomatic recurrence 
was less with more subsequent treatment courses, with success rates of 73 %, 
61 %, and 65 % for fi rst, second, and third recurrences, respectively [ 9 ]. Overall, 
rubber banding is a safe, quick, and effective procedure, and banding ligation is 
often the fi rst-line therapy for patients with second- and third-degree prolapsing 
hemorrhoids (Fig.  12.2 ).  

  Fig. 12.1    Banding of an internal hemorrhoid through an anoscope using a  McGown suction- 
ligator   (Adapted with permission from Cintron J, Abcarian H. Benign anorectal: hemorrhoids. In: 
The ASCRS textbook of colon and rectal surgery. New York: Springer-Verlag, Inc; 2007. p. 156–77; 
with kind reprint permission of Springer Science+Business Media)       
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        Sclerotherapy      

   For patients with grade I–II internal hemorrhoids but taking anticoagulants, sclero-
therapy is an alternative to rubber band ligation. Like band ligation, sclerotherapy 
does not require local anesthesia and can be performed in the offi ce. Using an 
anoscope, internal hemorrhoids are located and injected with a sclerosant sub-
stance—typically a phenol in vegetable oil—into rectal submucosa. The sclerosant 
then causes fi brosis, fi xation to the anal canal, and eventual obliteration of the 
redundant hemorrhoidal tissue. Minor discomfort or bleeding are the most com-
mon side effects of sclerotherapy, but fi stulas or perforation can occur due to mis-
placed injections [ 17 ].    

    Infrared  Coagulation      

   Infrared coagulation therapy is another alternative for patients with grade I–II hemor-
rhoids, where infrared light waves are directly applied to the hemorrhoidal tissues. The 
tip of the infrared coagulation applicator is applied to the base of the internal 

  Fig. 12.2     Open (Milligan–
Morgan) hemorr-
hoidectomy  . Panel  a : 
External hemorrhoid is 
grasped. Panel  b : Internal 
hemorrhoid is grasped. 
Panel  c : External skin and 
hemorrhoids excised. Panel 
 d : Tie placed around the 
hemorrhoid vascular 
bundle. Panel  e : Ligation 
of the vascular bundle. 
Panel  f : Excision of the 
hemorrhoid tissue distal to 
the tie (Reprinted with 
permission from Cintron J, 
Abcarian H. Benign 
anorectal: hemorrhoids. In: 
The ASCRS textbook of 
colon and rectal surgery. 
New York: Springer- 
Verlag, Inc; 2007. 
p. 156–77; with kind 
reprint permission of 
Springer Science+Business 
Media)       
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hemorrhoid for 1–2 s, which converts infrared light into heat. This effectively causes 
necrosis and leads to scarring retraction of the prolapsed hemorrhoid mucosa. Overall, 
infrared therapy is very safe with only minor pain and bleeding reported [ 18 ]. 

 In comparing rubber band ligation, sclerotherapy, and infrared coagulation, 
MacRae et al. performed a meta-analysis of 18 trials and concluded that rubber 
band ligation resulted in the best initial response for treatments of bleeding from 
internal, grade I–III hemorrhoids, with no difference in the complication rates [ 15 ]. 
Patients treated with sclerotherapy or infrared coagulation are more likely to develop 
recurrent symptoms.    

     HET Bipolar System      

   The HET Bipolar System (HET Systems, LLC, Oxford, CT, USA) is a relatively 
new device for patients with grade I–II bleeding hemorrhoids. The HET system, a 
combination of a tissue ligator and temperature monitor, allows compression and 
ligation of the target tissue with a constant force and predictable energy delivery 
[ 19 ]. When applied to a bleeding hemorrhoid, HET occludes and ligates the supe-
rior hemorrhoidal blood supply, thus controlling bleeding symptoms. 

 Evidence supporting its use is limited but promising. In a single-center experi-
ence, 23 patients with bleeding internal hemorrhoids were treated with the HET 
system, including fi ve without sedation [ 20 ]. At average follow up of 11 months, 
there were no recurrences of bleeding or prolapse. Despite limited data, HET has 
been reported to be safe, effective, and essentially painless.    

     Hemorrhoidectomy      

   Persistent or recurrent hemorrhoid bleeding, despite conservative or minimally 
invasive measures, usually requires surgical intervention to resect the involved tis-
sue. Additionally, surgery is the initial treatment of choice in patients with large, 
symptomatic grade IV hemorrhoids. 

 Open hemorrhoidectomy, or the  Milligan–Morgan approach  , involves resection 
of hemorrhoids and leaving the wound open to heal by secondary intention and has 
been the mainstay of surgical therapy since its introduction in 1937 [ 21 ]. Closed 
Hemorrhoidectomy, or the  Ferguson technique  , was developed in 1959 and involves 
closure of the resected mucosa primarily after resection of hemorrhoids [ 22 ]. In a 
randomized trial of elective hemorrhoidectomies, there were no differences in open 
vs. closed hemorrhoidectomy [ 23 ] (Fig.  12.3 ).

   Hemorrhoidectomies are performed with the patient placed in the jackknife posi-
tion. Preoperatively, full mechanical bowel prep is not necessary and administration 
of preoperative antibiotics such as metronidazole has not shown any benefi t [ 24 ]. 
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Anesthesia can be achieved with either a local perianal block or spinal block. In a 
small randomized trial of comparing local vs. spinal block, local perianal block for 
hemorrhoidectomy had lower requirements for parenteral analgesics postopera-
tively, as well as a lower incidence of urinary retention [ 25 ]. After exposing the anal 
canal using a  Hill-Ferguson retractor  , the junction between the internal and external 
component of the hemorrhoid is grasped and serves as a handle to retract the hemor-
rhoid away from the sphincter muscles. An elliptical incision is then made, and the 
hemorrhoid tissue is dissected away from the superfi cial internal and external 
sphincter muscles to the main vascular pedicle in the anal canal, carefully avoiding 
any injury to the sphincter muscles. 

 Morbidity of surgical hemorrhoidectomy is more signifi cant compared to 
nonoperative approaches. Postoperatively, pain is the most common complaint 
and may delay return to normal activities. Intentional pain management strate-
gies can be successfully managed with adequate oral analgesics, avoidance of 
constipation, and sitz baths. Self-limited bleeding may occur in 1–2 % of patients 
as result of eschar separation [ 26 ]. Infection, in the form of submucosal abscesses, 
occurs in less than 1 % of cases after hemorrhoid surgery, but severe fasciitis or 
necrotizing infections may rarely occur [ 26 ]. Urinary retention, attributed to pel-
vic fl oor spasm, narcotic use, and excess intravenous fl uids, has been reported to 

  Fig. 12.3     Closed 
(Ferguson) 
hemorrhoidectomy  . Panel 
 a : Incision made in the 
mucosa and anoderm 
around the hemorrhoid 
bundle. Panel  b : Dissecting 
the sphincter away from 
the hemorrhoid. Panel  c : 
Pedicle of the hemorrhoid 
is clamped and excised. 
The pedicle is suture 
ligated. Panel  d : The 
wound is closed with a 
running stitch (Reprinted 
with permission from 
Cintron J, Abcarian 
H. Benign anorectal: 
hemorrhoids. In: The 
ASCRS textbook of colon 
and rectal surgery. 
New York: Springer- 
Verlag, Inc; 2007. 
p. 156–77; with kind 
reprint permission of 
Springer Science+Business 
Media)       
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be as high as 34 % of cases [ 27 ]. However, temporary Foley catheter insertion 
results in self-resolution in majority of cases. Sphincter injury resulting in fecal 
or gas incontinence occurs in 2–10 % of cases and can have signifi cant adverse 
impact on quality of life, emphasizing the importance of avoiding intraoperative 
injury [ 28 ]. Finally, anal stenosis may occur as a result of excessive resection and 
suturing of multiple quadrants, and can be diffi cult to manage. Avoiding exten-
sive resection and leaving muscosal bridges between resected hemorrhoids is the 
best option to avoid anal stenosis. 

 Despite its relative higher morbidity, surgical hemorrhoidectomy is more effec-
tive than band ligation for preventing recurrent symptoms [ 15 ]. Patients with grade 
III and IV hemorrhoids, or those on anticoagulation (contraindication to rubber 
banding), benefi t the most from surgical hemorrhoidectomy.    

     Stapled Hemorrhoidopexy         

    Stapled  hemorrhoidopexy   (also known as the procedure for prolapsing hemor-
rhoids, or PPH), in which a stapling device is used to resect and fixate the 
internal hemorrhoid tissues to the rectal wall, has been gaining popularity since 
its introduction in 1998 by Longo [ 29 ]. As its name suggests, stapled hemor-
rhoidopexy is most beneficial for patients with significant prolapse. In this 
procedure, a circular stapler is introduced into the anus and prolapsing tissue is 
conveyed into the stapler, and a circumferential purse-string suture is placed in 
the submucosa far enough away to avoid sphincter injury. Before engaging the 
stapler, an exam of the posterior vaginal wall should be conducted due to the 
risk of inadvertently incorporating the vagina into the staple line. Finally, the 
staple line should be evaluated for any bleeding that would require additional 
suture ligation (Fig.  12.4 ).

   Complications from stapled hemorrhoidopexy include bleeding from the staple 
line, incontinence from injury of the sphincter muscles, and stenosis from incorpo-
ration of excess rectal tissue. Additionally, there is a risk of recto-vaginal fi stula in 
women due to incorporation of vaginal tissue into the purse-string suture. 

 In a 2010 European multicenter randomized trial of stapled hemorrhoidopexy 
versus open hemorrhoidectomy, both options were equally effective in prevent-
ing recurrence after 1 year [ 30 ]. However, three systematic reviews concluded 
that compared to conventional hemorrhoidectomy, stapled hemorrhoidopexy 
was associated with a higher long-term risk of recurrence [ 31 – 33 ]. Additionally, 
due to the need for subsequent operations, incidence of prolapse and tenesmus 
was also more often observed after stapled hemorrhoidopexy as compared to 
conventional hemorrhoidectomy. Despite these issues, patients after the stapled 
hemorrhoidopexy reported less pain and shorter delay to resumption of normal 
activity, which accounts for its popularity.     
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    Doppler-Guided Hemorrhoidal Artery Ligation ( DGHAL)      

   Introduced in 1995, DGHAL involves insertion of a Doppler-equipped anoscope 
into the anal canal for identifi cation of each hemorrhoidal arterial blood supply, 
which is subsequently suture ligated [ 34 ]. Recurrence rate after DGHAL is 3–60 % 
with the highest risk in patients with grade IV hemorrhoids. Moreover, although 
traditional DGHAL does not remove any tissue, postoperative analgesia was 
required in 0–38 % of the patients [ 35 ]. 

 More recently, some surgeons have coupled DGHAL with recto-anal repair (RAR), 
a technique that reduces and fi xates the prolapsed rectal mucosa. Instead of excision 
of the hemorrhoids, the goal of this modifi cation is to restore near-normal anatomical 
position of the prolapsed mucosa. In 1-year follow-up of 20 patients who underwent 
DGHAL-RAR, there were no major complications. However, residual mucosal pro-
lapse occurred in 40 % of patients, with 5 % reporting occasional soiling [ 36 ].      

    Conclusions 

 Hemorrhoid disease is a common but complex disease with a variety of manage-
ment options. Patients who present with bleeding hemorrhoids should be carefully 
evaluated to exclude hidden neoplastic disease. Specifi c management choice should 
be individualized, based on patient factors and disease severity.   

  Fig. 12.4    Stapled  hemorrhoidopexy        . Panel  a : Prolapsing hemorrhoid. Panel  b ,  c : Circular ano-
scope is inserted and circumferential purse string suture is placed proximal to hemorrhoids. Panel 
 d ,  e : The purse strings are drawn through the stapler, and traction draws the redundant mucosa into 
the head of the stapler. Panel  f ,  g : The stapler is closed onto the mucosa and fi red, and the fi nal 
staple line draws the hemorrhoids into the anatomic positions (Reprinted with permission from 
Cintron J, Abcarian H. Benign anorectal: hemorrhoids. In: The ASCRS textbook of colon and 
rectal surgery. New York: Springer-Verlag, Inc; 2007. p. 156–77; with kind reprint permission of 
Springer Science+Business Media)       
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    Chapter 13   
 Management of Colonic Diverticular Bleeding 
and Bleeding Colitis                     

     Mohamed     A.     Adam      ,     Zhifei     Sun      , and     John     Migaly    

          Colonic Diverticular Bleeding 

  Colonic diverticular  bleeding      is the most common cause of overt lower gastrointes-
tinal bleeding, accounting for over 40 % of cases [ 1 ]. Colonic diverticula are out-
pouchings of the colonic mucosa and submucosa through areas of weakness at the 
site of vascular perforation in the wall of the colon [ 2 ]. The prevalence of diverticu-
losis increases signifi cantly with advancing age, reaching a rate of up to 66 % of the 
elderly population 80 years or older [ 3 ]. Although not fully understood, the etiology 
of colonic diverticular disease has been attributed to a variety of factors, such as 
colonic aging, dysmotility, transient increases in colonic intraluminal pressures, and 
environmental conditions such as a highly refi ned, low-residue diet [ 4 – 6 ]. While 
most diverticuli are located in the sigmoid, diverticulosis can also involve the 
ascending, transverse, and descending colon. 

 Even though diverticular disease may remain asymptomatic for decades, approx-
imately 10–20 % of patients with colonic diverticula will have a complication dur-
ing their lifetime [ 7 ]. The two major complications of diverticulosis include 
diverticulitis and gastrointestinal bleeding. Typically, diverticular bleeding occurs 
in the absence of diverticulitis. As a diverticulum herniates, the penetrating vasa 
recta associated with the weakness become separated from the lumen only by the 
mucosa. This exposes the vasa recta to repeated luminal trauma, predisposing to 
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rupture of the vessel and resultant intraluminal bleeding [ 2 ]. In contrast to diverticu-
litis that mainly occurs in the left colon, colonic diverticular bleeding most com-
monly originates in the ascending colon in 50–90 % of cases [ 2 ,  8 – 10 ].  

     Diagnosis   

  Establishing the diagnosis of colonic diverticular bleeding starts with a complete 
history and physical examination. Colonic diverticular bleeding is often sudden and 
brisk, and may result in hemodynamic instability. Patients usually present with 
lower abdominal discomfort and rectal urgency, followed by passage of bloody 
stool. The presence of any associated comorbidity, family history of bleeding disor-
ders, cancer, medications, and date of last colonoscopic examination should be 
investigated. Physical examination can demonstrate tachycardia, hypotension, and 
postural changes based on the amount of blood loss. Stool is guaiac positive, but 
negative guaiac stool specimens can be found since bleeding may be intermittent. 
Basic laboratory data should be obtained including a complete blood count, coagu-
lation parameters, and serum iron levels. While the diagnosis of diverticulosis can 
be established with imaging studies, such as barium enema or computer tomogra-
phy, colonoscopy remains the most effective method establishing the diagnosis of 
diverticular bleeding. 

     Colonoscopy      

   Considerable controversy exists with regard to the role of urgent colonoscopy in the 
evaluation and management of patients with lower gastrointestinal bleeding. Many 
endoscopists argue that stigmata of recent bleeding such as active bleeding from a 
diverticulum, a non-bleeding visible vessel, or an adherent clot may not be identi-
fi ed by colonoscopy in the urgent setting (Fig.  13.1 ); therefore, performing elective 
colonoscopy, where aggressive bowel preparation can be obtained, is more appro-
priate. In a recent clinical trial of 72 patients with signifi cant lower gastrointestinal 
bleeding, patients were randomized to urgent (≤12 h) or elective (36–60 h) colonos-
copy. Use of urgent colonoscopy demonstrated no evidence of improving clinical 
outcomes or lowering costs as compared with routine elective colonoscopy [ 11 ]. 
Conversely, there are some data demonstrating the superiority of urgent colonos-
copy in identifying sites of diverticular bleeding. Green et al. randomized 100 
patients with lower gastrointestinal bleeding into two groups: (1) cathartic prepara-
tion followed by urgent colonoscopy, and (2) the standard care algorithm (elective 
colonoscopy if no active bleeding suspected; if active bleeding suspected, then 
tagged red blood scan). A defi nitive source of bleeding was found more often in the 
urgent colonoscopy group compared with the “standard care” group (42 % vs. 22 %, 
respectively). However, patient outcomes were not different between the two groups 
[ 12 ]. Other studies utilizing urgent colonoscopy have found this approach to yield a 
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defi nitive bleeding site in 7–100 % of patients [ 13 – 15 ]. The wide discrepancy 
reported in the literature is likely refl ective of a number of factors such as differ-
ences in equipment used between studies, timing, quality of the bowel preparation 
among studies, and experience of the endoscopist.

   While previous clinical trials data have failed to demonstrate a difference in 
patient outcomes between urgent vs. delayed colonoscopy, these trials were criti-
cized by lack of adequate statistical power to detect a difference in outcomes 
between these two strategies. Therefore, others have attempted to answer this ques-
tion from large population-based data. In a recent study from the Nationwide 
Inpatient Sample dataset of 58,296 discharges of lower gastrointestinal bleeding 
(including 12,746 diverticular bleeding), patient outcomes were compared between 
those who underwent early (≤24 h) vs. late (>24 h) colonoscopy. Early colonoscopy 
was associated with a shorter hospital length of stay, decreased blood transfusion 
requirement, and lower costs for all patients as well as for those with diverticular 
bleeding [ 16 ]. As such, we believe that urgent colonoscopy is advantageous in the 
evaluation of patients with diverticular bleeding and may provide therapeutic 
options for bleeding source.    

     Visceral Angiography      

     Angiography is an alternative diagnostic and therapeutic method that should be 
employed in patients with lower gastrointestinal bleeding who cannot undergo colo-
noscopy or in those who underwent unsuccessful colonoscopic localization or inter-
vention (Fig.  13.2 ). A tagged red blood cell scan is typically performed before 
angiography to facilitate localization. If the patient underwent colonoscopy fi rst, a 
hemoclip should be placed to mark the bleeding site. The sensitivity of visceral 
angiography in identifying the source of bleeding is variable (27–86 %), as the accuracy 
of this method is predicated on the presence of active arterial bleeding at the time of 
the study and a bleeding rate greater than 0.5–1 cc/min [ 17 ].    

  Fig. 13.1    Colonoscopic images of a  diverticulum   with ( a ) visible blood vessels, ( b ) active oozing 
of blood during epinephrine injection, and ( c ) post-injection (From Stollman, N. and J.B. Raskin, 
Diverticular disease of the colon. Lancet, 2004. 363(9409): p. 631–9)       
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        Red Blood Cell Scan      

 Red blood cells labeled with technetium-99 ( 99m Tc) are helpful in the work-up of 
patients with lower gastrointestinal bleeding. A small amount of the patient’s blood 
is obtained, and the red blood cells are then labeled with  99m Tc and returned to the 
patient. This technology is advantageous in its ability to detect bleeding at a slower 
rate, as low as 0.05 cc/min [ 18 ]. The tracer persists in the bloodstream long after 
injection, which is particularly useful in evaluating intermittent bleeding, without 
the need for repeat injections. Nevertheless, red blood cell scans are limited by the 
potential of signifi cant migration of contrast back and forth in the colon particularly 
towards dependent areas, such as the fl exures, which can sometimes make localiza-
tion of the bleeding sites diffi cult. Thus, the false localization rate of red blood cell 
scans is relatively high, reaching 25 %. Segmental resections should therefore be 
avoided if they are based purely on red blood cell scanning; in these cases, supple-
mental information should be sought if possible.    

     Management   

  The fi rst step in the management of patients with diverticular bleeding is adequate 
resuscitation. Diverticular bleeding can be sudden and massive, compromising the 
hemodynamic state of the patient. In this situation, the patient must be transferred 
to the intensive care unit, with the immediate goal of aggressive resuscitation, blood 
transfusion, and correction of coagulopathic derangement. In patients in whom 
bleeding is not too signifi cant, hemorrhage will cease in about 90 % of the time. The 

  Fig. 13.2    A patient with acute  lower gastrointestinal bleeding   who underwent visceral angiogra-
phy. ( a ) Pooling of contrast material ( white arrow ) is seen within the cecum. ( b ) A magnifi ed view 
of the cecum after initial coil placement within the vasa recta demonstrates persistent hemorrhage. 
( c ) A total of fi ve coils were placed through a 3-F microcatheter. Complete cessation of bleeding 
was achieved (From Evangelista, P.T. and M.J. Hallisey, Transcatheter embolization for acute 
lower gastrointestinal hemorrhage. J Vasc Interv Radiol, 2000. 11(5): p. 601–6)       
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recurrence rate over time after the fi rst episode of bleeding is 9 % at 1 year, 10 % at 
2 years, and 90 % at 3 years [ 1 ]. Once resuscitation is underway, efforts should be 
focused on localizing the source of bleeding. An upper gastrointestinal source of 
bleeding should be excluded fi rst, followed by colonoscopic evaluation. 

     Endoscopic Treatment   

  Identifi ed diverticular bleeding sites in the colon should be approached endoscopi-
cally if possible. Endoscopic treatment can be accomplished by a variety of methods 
including heater probe or argon plasma coagulation, injection of vasoactive sub-
stances, or application of clips. Although there have been widespread practical experi-
ence to support the effi cacy of these approaches in upper gastrointestinal bleeding, 
limited data exist with regard to its role in lower gastroinestinal bleeding. In a study 
by Jensen et al., urgent colonoscopic treatment reduced the number of patients requir-
ing surgery and reduced rebleeding rates [ 19 ]. This statement, however, has not been 
proven true in large randomized trials. The diffi culties in controlling bleeding endo-
scopically reside not only in the need for large-dual channel endoscopes, but also in 
the endoscopic characteristics of the diverticulum (i.e., the bleeding vessel may origi-
nate from deep inside the diverticulum as well as from the rim) making endoscopic 
therapy especially diffi cult. Most experts agree that severe or ongoing recurrent bleed-
ing mandates management by radiologic embolization or urgent surgery.   

    Selective  Visceral Angiography      

   Selective mesenteric angiography should be reserved for patients in whom colonos-
copy is not appropriate [ 20 ] or in patients who are actively bleeding. Selected infu-
sions of vasopressin via angiography have proven effective in 36–90 % of cases with 
ongoing bleeding [ 21 ,  22 ]. The recurrent bleeding rate after infusion of vasopressin 
is in the 22–71 % range. Vasopressin infusion during angiography can control bleed-
ing, but potential complications including bowel infarction and perforation, arterial 
vasospasm, and lower extremity ischemia can occur. Selective embolization, on the 
other hand, has a success rate of 71–90 %, with a rebleeding rate of 15–20 %. Even 
with highly selective transcatheter embolization, the rate of signifi cant intestinal 
ischemia can be as high as 20 %.    

     Surgical Intervention   

  Surgical resection is indicated for ongoing or recurrent diverticular bleeding that is 
resistant to endoscopic and angiographic attempts. Specifi c indications for surgery 
include patients that require more than four units of blood in a 24-h period to remain 
hemodynamically stable, those in whom bleeding has not stopped after 72 h, or 
those who experience rebleeding within 1 week after an initial episode. 
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 Surgical options include segmental resections or more extended operations 
depending upon the location of the disease and the overall state of the patient. 
Patients who cannot tolerate a prolonged operation might be much better off with 
limited control of the bleeding with the understanding that leaving disease behind 
can be associated with recurrent bleeding. In general, control of bleeding can be 
obtained in most patients and the need for transfusions decreases signifi cantly 
after surgery. 

 Blind segmental resection is discouraged if preoperative imaging has failed to 
identify localization of the bleeding source. Partial colectomy with unidentifi ed 
bleeding source has been linked with a rebleeding rate of approximately 75 % and 
higher mortality [ 23 ]. In these cases, intraoperative localization options should be 
pursued, such as upper endoscopy, colonoscopy, or small bowel endoscopy assisted 
by hand manipulation of the small bowel by the operating surgeon. 

 In patients where localization of chronic, ongoing bleeding has proven diffi -
cult, such as in situations where arteriogram and red blood cell scans have both 
been non- diagnostic, the choice of procedure is sometimes diffi cult. If pandiver-
ticulosis has been documented and upper gastrointestinal/obscure sources of 
bleeding have been ruled out via upper endoscopy and/or capsule endoscopy, 
total abdominal colectomy with or without ileoproctostomy is an acceptable 
option in the face of ongoing bleeding.      

    Bleeding Colitis 

 Colitis refers to infl ammation of the mucosa of the colon and can be associated with 
infl ammation of other segments of the gastrointestinal tract (e.g., ileitis), while 
proctitis refers to infl ammation limited to the rectal mucosa. Overall, colitis contrib-
utes to approximately 20 % of all causes of lower gastrointestinal bleeding [ 20 ]. 
Bleeding from colitis is usually intermittent, self-limited, and is commonly associ-
ated with other symptoms such as diarrhea, fevers, and/or abdominal pain. 

  Classifi cation of colitis   (Table  13.1 ) depends on the etiology of the offending 
factor, but in general, the clinical presentation and endoscopic appearance are 
similar in different types of colitis. Infl ammatory bowel disease, infectious, or 
ischemic colitis can all present with lower gastrointestinal bleeding. Endoscopic 
examination usually reveals a friable mucosa with edema, erythema, and a ten-
dency to bleed upon manipulation.

   The  diagnosis of colitis   is established with a complete history and physical 
examination, evaluation of stool in cases where infection is suspected. Findings of 
mucosal infl ammation can also be detected by computer tomography and barium 
enema in some cases. In patients that remain hemodynamically stable, treatment is 
aimed at the source of the infl ammation. If hemodynamic stability is compromised 
or if bleeding is severe enough to require multiple transfusions or angiography, 
emergent surgery is indicated. 
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     Ulcerative Colitis      

   Ulcerative colitis is a chronic mucosal infl ammatory process of the colon and rec-
tum. The mildest form of this disease, ulcerative proctitis, only affects the rectum, 
but this may progress and involve the more proximal colon. Diarrhea and lower 
gastrointestinal bleeding are the hallmark of the disease. History and stool examina-
tion usually permit a presumptive diagnosis, which must be confi rmed with colono-
scopic evaluation and biopsy. The diagnosis of severe disease is based on the criteria 
of Truelove and Witts [ 24 ] and is defi ned as colitis with more than six bloody bowel 
movements per day, fever (temperature >35.5 °C), tachycardia (heart rate >90 beats 
per minutes), anemia (hemoglobin <75 % of normal), and elevated sedimentation 
rate (>30 mm/h) [ 25 ]. Toxic or fulminant colitis is characterized by more than 10 
bloody bowel movements per day, fever (temperature >35.5 °C), tachycardia (heart 
rate >90 beast per minutes), anemia (hemoglobin <75 % of normal), elevated sedi-
mentation rate (>30 mm/h), colonic dilation on radiography, and abdominal disten-
tion with tenderness [ 25 ]; toxic megacolon is diagnosed when the colonic distention 
of the transverse colon exceeds 6 cm [ 26 ,  27 ]. 

 Medical therapy represents the mainstay of treatment for ulcerative colitis- 
related gastrointestinal bleeding. Most patients respond to medical treatment, while 
few patients require surgical intervention. Bleeding from mild disease confi ned to 
the rectum and sigmoid colon can be treated topically, thus systemic treatment is not 
always necessary. All patients with severe colitis should be hospitalized and treated 
with intravenous corticosteroids [ 27 ]. Hydrocortisone or 5-ASA enemas can be 
quite effective in the treatment of left-sided disease. Patients receiving oral cortico-
steroid treatment ≥30 days prior to admission, hydrocortisone 300 mg/day should 
be given as a continuous IV infusion. In patients who have not received recent cor-
ticosteroids then ACTH 75–120 U/day by continuous drip should be initiated. 
Treatment is given for 7–10 days and response is monitored by noting the nature 
and frequency of the bowel movements. An initial radiographic imaging should 
be obtained to assess colonic involvement and the patient must be followed 
closely for the development of toxic megacolon. Oral prednisone 60 mg/day may 
be substituted after remission has been achieved and after a course of parenteral 
treatment. Stability on an oral regimen can be followed by hospital discharge with 
close home monitoring. 

  Cyclosporine   has been used as a fi nal therapeutic measure prior to colectomy in 
patients with bleeding refractory to high-dose intravenous steroids; however, it may 

  Table 13.1     Causes of colitis     • Infl ammatory bowel disease 
 • Ischemic colitis 
 • Infectious colitis 
 • Radiation-induced colitis 
 • Medication-related colitis 
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take up to a week for patients to have a signifi cant improvement in symptoms. 
 Cyclosporine   is nephrotoxic, and its overall benefi t is questioned given that most 
patients receiving cyclosporine will eventually require surgery within a year. Risks 
and benefi ts of cyclosporine therapy should factor in the treatment plan. 

 Surgery is rarely required for ulcerative colitis bleeding; it is indicated for 
cases of massive hemorrhage, fulminant toxic colitis, or perforation. Subtotal col-
ectomy with ileostomy and rectosigmoid closure is usually the procedure of 
choice [ 28 ,  29 ]. Subsequent rectal stump bleeding can be controlled with steroids, 
and in severe cases of bleeding, intrarectal tamponade may be necessary. The 
rectosigmoid stump may be removed at another setting since it may represent a 
site for disease reactivation.    

    Ischemic Colitis 

    Ischemic colitis      is a common etiology of lower gastrointestinal bleeding, account-
ing for 11 % of cases [ 30 ]. Intestinal ischemia occurs most commonly in the colon 
and results from a low-fl ow state, and less frequently from small vessel occlusion. 
Usually, signs and symptoms of ischemic colitis refl ect the extent of bowel involve-
ment and may begin suddenly with severe left lower abdominal pain followed by 
bloody diarrhea; however, absence of abdominal pain does not preclude the diagno-
sis. Diagnosis can be made by colonoscopy and treatment depends on clinical sever-
ity. Endoscopically, mild ischemic colitis can appear as a long segment strip of 
ischemic mucosa on the anti-mesenteric surface of the colonic lumen, where the 
blood fl ow is most tenuous. 

 Roughly 80 % of patients with ischemic colitis will recover from the disease with 
conservative management, including bowel rest, hydration, and broad-spectrum 
antibiotics [ 30 ]. Hemodynamic parameters must be optimized especially in the set-
ting of hypotension and suspected low-fl ow states. This process may progress to 
bowel necrosis, perforation, and peritonitis.  Colonoscopy   should be performed after 
recovery to evaluate for strictures and to rule out other pathology. Failure to improve 
with continued bloody bowel movements after 2–3 days of therapy is an indication 
for surgery.    

    Antibiotic-Associated Colitis 

   Various  antibiotics      may alter the balance of normal colonic fl ora allowing the over-
growth of Clostridium species.   Clostridium diffi cile    is a gram-positive, anaerobic, 
spore-forming bacillus that is responsible for the development of antibiotic- 
associated diarrhea and colitis.  Clostridium diffi cile  produces two toxins: Toxin A 
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and B. Toxin A is a cytotoxin that creates the colonic infl ammation, which in turn 
allows Toxin B to enter the colonic mucosal cells. Diarrhea and colitis are caused 
by toxins produced by pathogenic strains of this bacteria. Clinical manifestations 
may range from simply loose stools to active colitis with bloody diarrhea, pain, 
fever, leukocytosis, and protein-losing enteropathy. Diagnosis is suspected when 
there is a history of diarrhea after antibiotic use. Most cases involve the distal colon 
and fl exible sigmoidoscopy usually detects the disease. Endoscopically, pseudo-
membranes appear as multiple raised, white/yellow adherent plaques. Diagnosis 
can also be confi rmed by detection of   Clostridium diffi cile    toxin in the stool. Most 
cases will resolve with metronidazole or oral vancomycin therapy. Intractable or 
fulminant disease may require hospitalization for supportive measures including 
blood transfusion according to the same principles for the management of ulcer-
ative colitis. 

 Surgery is reserved for cases that continue to deteriorate despite medical man-
agement. In these cases, the operation of choice for severe colitis is subtotal abdom-
inal colectomy with end-ileostomy [ 31 ]; other operations such as loop ileostomy, 
segmental resection, or “blowhole” stoma carry a signifi cantly higher mortality in 
comparison to total colectomy with end-ileostomy [ 32 – 34 ]    

     Infectious Colitis      

   The most common pathogens of infectious colitis in immunocompetent patients in 
the USA are Salmonella, Campylobacter, Shigella, enterohemorrhagic  Escherichia 
coli , enteroinvasive  Escherichia coli , and Yersinia. Immunocompromised patients 
can experience colitis from Cytomegalovirus, Campylobacter, or Cryptosporidium.    

     Radiation Colitis      

   Radiation therapy is a major form of treatment for many malignancies, such as 
cervical, uterine, bladder, anal, and prostate cancer. Radiation to the pelvic area 
can lead to lower gastrointestinal bleeding. The underlying mechanism is through 
direct damage to DNA and free radicals formation. Acute changes occur during 
6 weeks of radiation therapy, which constitute crypt atrophy, diarrhea, tenesmus, 
and bleeding. Chronic radiation changes occur 6–12 months after the exposure, and 
it can manifest as non-healing ulcers, telangiectasia, fi stulas, obstruction, or sepsis 
(Fig.  13.3 ).

   Patients with hemorrhagic proctitis may benefi t from endoscopic electrocautery 
and/or mesalamine, steroid, and carafate enemas. Surgery should be reserved for 
those with refractory bleeding [ 35 – 37 ] (Fig.  13.4 ).  
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    Chapter 14   
 Colonic Arteriovenous Malformations                     

     Zhifei     Sun      ,     Mohamed     A.     Adam      , and     Christopher     R.     Mantyh     

          Introduction 

  First described by Margolis et al.  arteriovenous malformations (AVMs)  —also 
known as angiodysplasias, angiectasias, or vascular ectasias—are aberrant, thin- 
walled arteriovenous communications located within the submucosa and mucosa of 
the gastrointestinal wall [ 1 ]. 

 The exact etiology of AVM is not well understood. In congenital cases, McAllister 
et al. demonstrated that genetic errors may alter formation of TGF- β , which is in part 
responsible for the integrity of the vascular endothelial cells [ 2 ]. In acquired cases, 
the current hypothesis is that repeated episodes of colonic distention associated with 
increases in luminal pressure result in transient increases in wall tension and obstruc-
tion of submucosal venous outfl ow, particularly at the level of the muscularis propria 
[ 3 ]. These initially insignifi cant insults, accumulated over years, can lead to loss of 
pre-capillary sphincters and subsequent transmission of increased pressure through 
capillary beds into venules. Degenerative changes in the post- capillary venules 
occur as a result of increased pressure and lead to increasing vascular dilation and 
tortuosity. Ultimately, the vessels entangle in a tuft of disorganized vascular tissue 
within the submucosa and eventually erode into the mucosa (Fig.  14.1 ).

   AVMs can occur anywhere along the gastrointestinal tract. Although they are 
most frequently detected in patients older than 60 years, the overall  prevalence of 
AVMs   is unknown. In a pooled analysis of three prospective studies of colonoscopic 
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screening in healthy asymptomatic adults, colonic AVMs were detected in only 
0.8 % of patients [ 4 ] but noted in 25 % of patients over 60 years of age in another 
report [ 5 ]. Conditions associated with increased  prevalence of AVMs   include end- 
stage renal disease [ 6 ], von Willebrand disease [ 7 ,  8 ], aortic stenosis [ 9 – 11 ], and in 
patients with left ventricular assist devices [ 12 – 14 ]. 

 Colonic AVM is an important and common cause of lower gastrointestinal bleed-
ing, especially in the elderly. This review will discuss the clinical presentation, diag-
nosis, and management of colonic arteriovenous malformations.   

     Clinical Presentation   

  Within the lower GI tract, AVMs are most common in the cecum (37 %) and sigmoid 
colon (18 %), followed by the ascending colon (17 %) and rectum (14 %) [ 15 ]. Overall, 
right-sided lesions are more common than left-sided lesions, accounting for 54–89 % 
of AVMs found [ 16 ]. Approximately 40–60 % of patients have more than one AVM at 
presentation, usually in the same portion of the GI tract [ 17 ,  18 ]. Synchronous lesions 
found elsewhere account for approximately 20 % of cases [ 19 ,  20 ]. In a series pub-
lished by Steger et al. of 40 patients who underwent laparotomy for colonic AVM 
bleeding, 23 % of patients were found to have synchronous AVM in the small bowel 
either during the operation or at a later date [ 19 ]. Therefore, due to the multiplicity of 
AVMs occurrences, attributing one particular AVM as the bleeding source can only be 
confi rmed by direct visualization either by colonoscopy or angiography. 

 Classically, symptomatic colonic AVMs present as sub-acute, low-grade, inter-
mittent bleeding associated with defecation. This may manifest itself clinically as 
melena or hematochezia or as iron defi ciency anemia. Bleeding from AVMs is 
 self- limiting in 90 % of cases, but recurrences may occur in a subset of patients. 
Additionally, up to 15 % of patients may present with massive bleeding, requiring 
emergent intervention [ 21 ].   

  Fig. 14.1    Histological appearance of arteriovenous  malformations  . Panel ( a ): Histological appear-
ance of a arteriovenous malformation with dilated thick-walled arteries and thin-walled veins. 
Panel ( b ): Histological appearances of arteriovenous malformation in the cecum showing dilated 
vessels within the mucosa adjacent to the epithelial cells (Reproduced with permission from 
Gordon FH, et al .  Copyright Elsevier [ 30 ])       
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    Diagnostic Workup 

     Initial Assessment   

  Assuming that the patient is hemodynamically stable, the initial examination of the 
patient should include a complete history and physical exam. Patients should be 
thoroughly questioned about associated comorbidities, as well as family and per-
sonal history of cancers, bleeding disorders, use of anticoagulation, previous epi-
sodes of GI bleeding, and their last colonoscopic examination. Physical exam can 
demonstrate fi ndings associated blood volume loss, such as tachycardia, hypoten-
sion, and orthostatic changes. Basic laboratory data should be obtained, including a 
complete blood count, coagulation factor levels, and serum iron levels. Microcytic 
hypochromic anemia, refl ecting iron defi ciency, may be observed in 10–15 % of 
cases of patients. 

 If the patient is unstable, steps should be taken immediately to ensure ade-
quate intravenous access, prepare at least 4–6 units of packed red blood cells, and 
begin volume resuscitation as soon as possible. This may require immediate 
transfer to a more optimal medical environment such as the emergency room or 
the intensive care unit, followed by defi nitive management via endoscopic, angi-
ographic, or surgical means. Although the focus of this review is colonic AVM, a 
thorough endoscopic assessment is necessary to rule out neoplastic causes of GI 
bleeding.   

     Radiographic and Imaging   

  Stable patients that can tolerate bowel preparation should undergo endoscopic 
examination to identify and possibly treat small bleeding AVMs. Unstable patients 
with massive bleeding may benefi t from localization of the bleeding source by 
 99m Tc-labeled red blood cells radionuclide scanning, followed by selective mesen-
teric angiography. Tagged red cell scans is very sensitive, detecting even slow bleeds 
at 0.1 mL/min. However, this technique is limited in colonic AVMs that only inter-
mittently bleed. The angiographic yield (sensitive to 1 mL/min) is low in these 
patients with delayed or negative radionuclide scans, and therefore should proceed 
to colonoscopy for diagnosis and treatment [ 22 ]. 

 Helical  CT angiography (CTA)   can detect active bleeding from AVM and is a 
noninvasive test in patients with obscure bleeding sites. Junquera et al. have shown 
that  CTA   has high sensitivity (70 %) and specifi city (100 %) in the detection of 
colonic AVMs in selected populations with experienced radiologists [ 23 ]. However, 
one disadvantage is that CTA is a purely diagnostic test without means for 
intervention.   
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     Endoscopy      

   Endoscopic options for diagnosis of AVMs include upper endoscopy, deep small 
bowel enteroscopy, capsule endoscopy, and colonoscopy. Although AVMs are most 
commonly found in the colon, a combination of endoscopic techniques may be 
necessary because AVMs can be located throughout the GI tract. For colonic AVMs, 
the sensitivity of colonoscopy is estimated to be greater than 80 %, though true sen-
sitivity cannot be calculated without performing the gold-standard angiography on 
every patient [ 24 ]. AVMs typically appear as 2–10 mm, fl at, cherry-red lesions con-
sisting of disorganized blood vessels that radiate from a central feeding vessel [ 25 ] 
(Fig.  14.2 ). Endoscopic biopsy is not indicated in benign appearing lesions due to 
the increased risk of bleeding.

   If bowel preparation can be performed adequately, colonoscopy is safe and 
yields a specifi c diagnosis in more than 70 % of cases [ 26 ,  27 ]. In addition, endo-
scopic examination allows for both diagnosis as well as treatment of bleeding from 
relatively small AVMs. Due to the self-limiting nature of AVMs, there are concerns 
for over-treatment, as colonoscopy may be performed after bleeding had already 
stopped and therefore does not translate into true improvements in outcomes. For 
example, a retrospective review of 90 patients from a single institution with lower 
GI bleeding, colonoscopic identifi cation of a defi nitive or probable source occurred 
in only 40 % of patients [ 28 ]. On the other hand, one hundred patients with lower 
GI bleeding at our institution was randomized to immediate colonoscopy or stan-
dard care algorithm with angiography and expectant colonoscopy, and found that 
immediate colonoscopy was able to identify a defi nite source of bleeding more 
often [ 29 ]. However, there were no differences in in-hospital mortality, hospital 
length of stay, ICU stay, transfusion requirement, risk of surgery, early rebleeding, 

  Fig. 14.2     Endoscopic 
appearance   of 
arteriovenous 
malformations. GI 
arteriovenous 
malformations appear as 
small fl at cherry-red 
lesions of disorganized 
vasculature (Reproduced 
with permission from 
Gordon FH, et al .  
Copyright Elsevier [ 30 ])       
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or late rebleeding at 5 years. This data suggests that success of colonoscopy in diag-
nosis of AVMs can be very operator-dependent. 

 There are several disadvantages in utilizing an endoscopic approach to diagnos-
ing colonic AVMs. First, inadequate bowel preparation may lead to an incomplete 
evaluation of the colonic mucosa, which presents a frustrating diagnostic challenge 
in the face of recurring and intermittent bleeding. Additionally, visualization may be 
diffi cult in the face of active bleeding or in cases of over-insuffl ation. Moreover, low 
blood pressure or volume may decrease the chance of recognizing a symptomatic 
AVM.    

     Angiography      

   Angiography remains the gold standard for diagnosis of colonic AVMs. Diagnosis 
of hemorrhage from AVMs on angiography depends on the presence of contrast 
extravasation or “blush” generally on the anti-mesenteric border of the colon, in 
conjunction with early venous fi lling such that both the artery and the vein are sil-
houetted simultaneously (Fig.  14.3 ). Vasopressin or coil embolization may be uti-
lized during angiography as potential treatment of bleeding AVMs. Disadvantages 
of performing angiography include the risk of kidney injury due to administration 
of intravenous contrast in a patient that is likely volume-depleted, possibility 
of negative studies in AVMs that only intermittently bleed, and the higher risk of 
colonic ischemia if proximal injections are performed.  

  Fig. 14.3     Fluoroscopic 
appearance   of 
arteriovenous 
malformations during 
angiography. Arterial phase 
of mesenteric angiogram 
showing arterial and 
simultaneous early venous 
fi lling of vasculature in the 
cecal wall (Reproduced 
with permission from 
Gordon FH, et al .  
Copyright Elsevier [ 30 ])       
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        Management 

     Nonsurgical Strategies   

  Patients who present with lower GI bleeding from AVMs need to be assessed imme-
diately for any disruptions to hemodynamic status. Any coagulopathic conditions 
should be corrected in conjunction with volume resuscitation as needed. In general, 
patients who are stable should be treated conservatively since the natural history of 
AVMs is often self-limiting. Additionally, treatment is not warranted in asymptom-
atic, incidental AVMs found on routine colonoscopy. 

 In patients undergoing colonoscopy for bleeding from AVMs, endoscopic sclero-
therapy is an effective method for control of bleeding [ 30 ]. This can be accom-
plished using a variety of sclerosant material including epinephrine, ethanolamine, 
etc.[ 31 ,  32 ]. Alternatively, endoscopic laser photocoagulation can be used with a 
high degree of success [ 33 ]. As a last resort, colonoscopic tattoos can mark the 
bleeding lesions and guide surgical resection if less-invasive methods fail. 

 Angiography is indicated in patients who are hemodynamically unstable, in 
whom previous endoscopic intervention has failed, or in those who cannot tolerate 
surgery. In general, the use of super-selective mesenteric embolization for the treat-
ment of lower GI bleeding is highly successful and relatively safe. In a small insti-
tutional study, only 3 of 38 patients treated for GI bleeding experienced ischemic 
complications, but all were managed conservatively without any interventions [ 34 ]. 
Additionally, angiography is less invasive compared to surgical exploration and can 
be reattempted. Alternatively, infusion of vasopressin into bleeding vessels is also 
an effective strategy. In comparing embolization versus intra-arterial vasopressin 
therapy, Gomes et al. demonstrated that although vasopressin achieved initial con-
trol of hemorrhage in 70 % of cases, several patients required surgical intervention 
for rebleeding, resulting in an overall success of 52 %[ 35 ]. Primary control of bleed-
ing after embolization was achieved in 71 % of patients. Among patients who rebled, 
most were able to undergo repeat embolization, resulting in an overall success of 
88 %. This led the authors to conclude that embolization appear to be the preferred 
method as it allowed for better control of GI hemorrhage as well as repeat attempts 
if the patient fails.   

     Surgical Treatment   

  When endoscopic and angiographic options are exhausted, surgery provides defi ni-
tive management for patients with lower GI bleeding from AVMs. However, due to 
its morbidity, surgery should be limited to acute, uncontrollable, or recurrent pre-
sentations of GI bleeding. Patients indicated for surgery include those who continue 
to require more than four units of blood within a 24-h period to maintain hemody-
namic stability, those who continue to bleed after 72 h from presentation, or in those 
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experiencing signifi cant rebleeding within 1 week after the initial episode. Overall, 
surgical intervention for lower GI bleeding is necessary in 18–25 % of patients who 
require blood transfusion [ 36 ,  37 ]. 

 Moreover, surgery should be reserved to patients in whom a bleeding source has 
been defi nitively identifi ed. Blind segmental resection of the colon, segmental resec-
tion based tagged blood cell scan localization only, and emergency subtotal colec-
tomy are associated with signifi cant rates of rebleeding (as high as 33 %) and mortality 
(33–57 %) [ 38 – 40 ]. However, if the source of bleeding can be localized, limited seg-
mental colectomy can be performed with signifi cantly lower morbidity [ 38 ].    

    Conclusion 

 In conclusion, colonic arteriovenous malformation is a common etiology of lower 
GI bleeding, especially in the elderly. Diagnostic tools include radiographic and 
nuclear medicine scans, colonoscopy, and angiography. For the treatment of non-
resolving bleeding from colonic AVMs, endoscopic and interventional options 
should be exhausted before attempting surgical resection.     
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    Chapter 15   
 Bleeding Colorectal Tumors                     

     Cristan     E.     Anderson       and     Paula     I.     Denoya     

          Overview 

  Colorectal tumors   are an uncommon source of an acute life threatening hemorrhage, 
but a very common cause of occult gastrointestinal bleeding. In fact, asymptomatic 
anemia is a common indication for workup which ultimately reveals a cancer. This 
chapter provides a guide to the clinician regarding the presentation, workup, and 
treatment of bleeding colorectal tumors.  

    Incidence 

   Colonic tumors   are the third most common source of lower gastrointestinal bleed-
ing. In a study of 1112 patients admitted with lower gastrointestinal bleeding, Gayer 
et al. [ 1 ] found that 12.7 % of the patients had bleeding due to neoplasia. The most 
common sources of bleeding were diverticulosis (33.5 %) and hemorrhoids (22.5 %). 
The incidence did not change over time. The incidence of colorectal cancer has been 
steadily declining in the older population due to the increased prevalence of screen-
ing colonoscopy with polypectomy; however, the incidence in young patients con-
tinues to increase [ 2 ]. Therefore, colorectal cancer must be in the differential of all 
patients presenting with gastrointestinal bleeding, regardless of age.   
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     Etiology   

  Benign colonic tumors which can present with bleeding include hemangiomas, 
leiomyomas, lipomas, and adenomatous polyps. Polyps may be classifi ed as serrated 
polyps, hamartomas, which can be associated with various genetic syndromes includ-
ing Peutz–Jeghers syndrome, juvenile polyposis, and Cronkhite–Canada syndrome, 
and adenomas which are considered to be precancerous lesions [ 3 ]. Additionally, 
malignant lesions which can present with bleeding may include adenocarcinoma, 
squamous cell carcinoma, and lymphomas. This chapter focuses on the malignant 
lesions as they are more commonly responsible for signifi cant bleeding.   

     Presentation and Evaluation   

  Bleeding from colorectal tumors can be divided into three broad categories with 
implications for workup and management: chronic, acute, and massive.   

     Chronic Bleeding   

  Chronic bleeding will most likely come to the clinician’s attention upon review of 
laboratory values, either ordered as a routine screening procedure, or when obtained 
for symptoms, either related or unrelated to anemia. Symptomatic anemia may 
result in weakness, dizziness, fatigue, or occasionally signs of myocardial ischemia 
such as arrhythmia, or dyspnea upon exertion. Rarely, anemia may be profound 
enough to trigger a myocardial event such as angina or even myocardial infarction. 
Patients will present with an anemia due to occult blood loss. The initial workup of 
this patient should include a colonoscopy, and most patients will also undergo an 
upper endoscopy in conjunction with the colonoscopy. If a tumor is found, the ane-
mia will usually be initially managed medically through blood transfusion or iron 
supplementation as needed while an appropriate preoperative evaluation ensues. 
The location just distal to the tumor should be tattooed at the time of colonoscopy 
to allow subsequent identifi cation at surgery, unless the tumor is conclusively seen 
within the right colon as evidenced by either the ileocecal valve or the appendiceal 
orifi ce in view of the tumor. In addition, biopsies must be obtained for pathologic 
diagnosis. Occasionally, biopsies taken from the edge of the tumor will sample 
mucosa that has been displaced by the tumor, and will be falsely negative, but the 
surgeon should try to obtain pathologic confi rmation of actual tissue diagnosis if at 
all possible, especially in a minimally symptomatic patient, as this may infl uence 
the extent of resection. In certain cases further genetic testing may be indicated by 
the pathologic results, such as testing for microsatellite instability, KRAS muta-
tions, or for genetic disorders such as Lynch syndrome or familial adenomatous 
polyposis. Of course, all patients should have a family history elicited as well as any 
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personal history of cancer or colitis. If familial genetic syndromes are suspected, the 
patient should undergo evaluation and testing as this may impact the extent of the 
resection or indicate additional procedures which would ideally be performed in 
conjunction with the colectomy [ 4 ]. Next, in the case of cancer, the patient should 
undergo a preoperative staging evaluation [ 5 ]. In adenocarcinoma, this would 
include basic laboratory evaluation such as a carcinoembryonic antigen level [ 6 ], 
liver function tests, and a complete blood count. Additionally, computerized tomo-
graphic scan of the abdomen and pelvis with intravenous contrast should be done to 
evaluate the liver for metastatic disease [ 7 ]. In the case of a patient who cannot toler-
ate intravenous contrast due to renal disease or allergy, consideration could be given 
to liver evaluation with magnetic resonance imaging, or an ultrasound by an experi-
enced radiologist. In addition to evaluating for metastatic disease, the CT scan will 
give the surgeon a rough “road map” of what may be encountered intraoperatively 
such as bulky lymph nodes or locally advanced disease, which may infl uence the 
choice of surgical approach. Additionally, the lungs must be evaluated for meta-
static disease, which may be done by a chest X-ray, or more commonly by a com-
puterized tomographic scan at the same time as the scan of the abdomen and pelvis. 
In general, cancer patients are best served by evaluation by a multidisciplinary 
tumor board, to optimize cancer care; however, this need is most acute in the patient 
with metastatic disease. Finally, the patient should undergo evaluation for fi tness to 
undergo surgery, and proceed with oncologic resection of the lesion.   

     Acute Bleeding   

  The patient with acute bleeding will typically present with complaints of bright red 
blood per rectum which may or may not be associated with systemic signs of hypo-
volemia. Laboratory values will reveal a normocytic anemia. The patient should 
initially be treated as any other acute gastrointestinal bleed, with two large bore 
intravenous catheters, fl uid resuscitation, nothing by mouth, nasogastric lavage to 
rule out an upper gastrointestinal source, hemodynamic support, and blood transfu-
sion and correction of coagulation abnormalities as necessary. A careful history 
should be performed with documentation and review of any previous colonoscopy 
reports, change in bowel habits, personal and family history of cancer or colitis, and 
usage of any anticoagulant medications. Occasionally, in a malnourished patient or 
one with unsuspected liver dysfunction, coagulation parameters may be unexpect-
edly abnormal without use of anticoagulant medication. Next, a careful physical 
exam should be performed with attention to the abdominal exam which may occa-
sionally reveal a palpable mass or hepatosplenomegaly. Of course, a careful rectal 
exam is essential, and the surgeon should perform a thorough digital rectal exam, 
anoscopy, and a rigid sigmoidoscopy, all of which can be done rapidly in the emer-
gency room or offi ce setting without the need for specialized equipment. This is to 
rule out a hemorrhoidal bleed and possibly identify a distal colon or rectal lesion. 
If the surgeon has access to fl exible endoscopy, a fl exible sigmoidoscopy is the ideal 
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method to evaluate the distal colon or rectum, and with careful lavage, the bleeding 
source may be able to be identifi ed. Historically, colorectal cancer has been thought 
to be associated with older age; however, there is evidence that the incidence of 
rectal cancer in younger patients is increasing signifi cantly, and thus young age 
should not lure the surgeon into omitting a thorough exam in the symptomatic 
patient [ 8 ]. Locating the source of bleeding is paramount, as if the bleed were to 
become massive, having a location and possible diagnosis will assist in proper oper-
ative intervention. Although some endoscopists may be reluctant to perform fl exible 
endoscopy in an unprepped colon, blood is an excellent cathartic, and while time 
consuming, thorough lavage will usually remove the blood enough to allow ade-
quate visualization and safe passage of the scope, which would be quite diffi cult if 
solid stool were present. If the patient is hemodynamically normal, and responsive 
to blood transfusion, and sigmoidoscopy reveals no distal source, it may be reason-
able to defer defi nitive colonoscopy and prepare the patient with either enemas or a 
full bowel prep prior to colonoscopy. However, if the diagnosis is in question, a 
colonoscopy should be attempted with the understanding that it may not be possi-
ble, but in experienced hands the procedure should be safe and may guide therapy. 
In a randomized trial of 100 patients randomized to either urgent colonoscopy or 
angiography followed by expectant colonoscopy, the authors found that more 
lesions were identifi ed in the urgent colonoscopy patients, though there was no sig-
nifi cant difference in other outcomes such as mortality, morbidity, amount of blood 
transfusion, need for further intervention, or recurrent bleeding [ 9 ].   

     Massive Bleeding      

   Massive bleeding from colorectal neoplasia is rare [ 10 ], but the stepwise approach 
for any massive gastrointestinal bleed should allow the diagnosis to be obtained. 
First, appropriate resuscitation with isotonic fl uid and packed red blood cells should 
be undertaken, and any coagulation abnormalities should be rapidly corrected. Next 
a focused history and physical should be obtained, to include a history of similar 
episodes, previous colonoscopy or cancers, and a careful rectal exam with palpation 
and sigmoidoscopy, either rigid or fl exible. At this point, if the diagnosis is still 
unknown, the patient should proceed to nuclear medicine for a tagged red cell 
bleeding scan or to the interventional radiology suite for angiographic localization 
and embolization as appropriate (Fig.  15.1 ).  

        Treatment   

  As with any disease, treatment can be separated into two broad categories: damage 
control or palliative, and defi nitive. If time and the patient’s condition permits, the 
surgeon will attempt defi nitive care; however, if the situation is such that the patient 
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will not tolerate a defi nitive procedure without great risk, damage control becomes 
the best choice, either as the sole intervention, or ideally as a bridge to a defi nitive 
procedure.   

    Damage Control/Palliation 

     Endoscopic      

   If the tumor can be well visualized endoscopically, endoscopic control of the bleed-
ing may be possible. There are many options available to the endoscopist, which are 
covered in more detail in other chapters, including monopolar or bipolar coagula-
tion, infrared coagulation, and endoscopic clipping. Initially, attempting the lift the 
tumor with a mixture of saline and epinephrine may provide some local control of 
the bleeding to allow better visualization for a more defi nitive procedure (Fig.  15.2 ).  

        Angiographic      

   If the source of bleeding can be visualized angiographically, coiling or embolizing 
the feeding blood vessels may allow control of the bleeding and serve as a bridge to 
surgical resection (Fig.  15.3 ). After embolization, the practitioner should monitor 
the patient closely for signs of bowel ischemia, and if a tumor is suspected, the 
patient should proceed to colonoscopy for defi nitive diagnosis followed by segmen-
tal colectomy.  

Resuscitation, NG lavage to rule out upper GI 
bleed, proctoscopy to rule out anorectal bleed

Bowel prep and colonoscopy

Nuclear medicine bleeding scan

Angiography

Endoscopic 
therapy

Segmental 
resection

Stable, no or slow 
bleeding

Stable, slow 
bleeding Unstable, massive bleeding

Angiographic 
therapy

Segmental resection

Urgent 
colonoscopy

Negative, pt now stable

negative positive

  Fig. 15.1    Acute or massive  lower GI bleeding   algorithm       
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        Subtotal Colectomy      

   If the source of bleeding cannot be clearly elucidated and an upper source of bleeding 
has been ruled out through nasogastric lavage or upper endoscopy, the practitioner may 
occasionally resort to a subtotal colectomy. Ideally, the patient should have a bleeding 
scan prior to surgery, to confi rm the bleeding source as colonic and appropriately target 
resection. However, occasionally, if the patient is in extremis or the technology not 
available, the clinician will proceed with a subtotal colectomy, understanding that if the 
source is not proximal to the duodenum, and the rectum is cleared, the most common 
source of bleeding will be the abdominal colon. In this case, the patient should be posi-
tioned in stirrups, to allow for a thorough sigmoidoscopic exam as a fi nal effort to 
identify the bleeding source preoperatively. If the patient is having an emergent opera-
tion due to hemodynamic instability, minimally invasive methods should not be 

  Fig. 15.3    ( a ) Superior mesenteric artery angiography ( b ) superselective angiography of a branch 
of ileocolic artery ( arrow  shows active bleeding)       

  Fig. 15.2    Colonoscopic fi ndings causing  iron defi ciency anemia   ( a ) colon adenocarcinoma ( b ) 
colon adenoma       
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attempted, and the patient approached by midline laparotomy. Intraoperative palpation 
may reveal a mass as the source of the bleeding, in which case a segmental resection 
may be attempted with the proximal portion of the bowel matured as an ostomy. If 
there is a long distal stump, this may be brought out as a mucus fi stula. Ideally, a cancer 
resection should be done if a mass is palpated, as the patient is likely to have an adeno-
carcinoma and would then benefi t from a formal lymphadenectomy. The proximal 
bowel should be examined for stigmata of bleeding, and if any bleeding is suspected, 
the entire proximal colon should be removed and an end ileostomy performed. If the 
bleeding had not been localized preoperatively, the proximal portion of the surgery 
should be divided fi rst, and examined for stigmata of bleeding. If the surgeon believes 
the source may be proximal to the ileocecal valve, on table endoscopy should be per-
formed from the distal segment heading proximal to identify the bleeding source. If 
there is no bleeding proximal to the ileocecal valve, and a mass is not felt, a subtotal 
colectomy will be the chosen procedure, with end ileostomy.    

     Segmental Resection      

   The surgeon should use great caution in performing a segmental resection for a 
massive bleed. The risk of recurrent massive bleed after segmental resection would 
be life threatening to the patient. Thus the surgeon should only proceed with this 
operation if it can be established beyond a doubt that the bleeding is arising from 
this segment. This will usually be the case only in obvious bleeding colorectal 
tumors and not in diverticular disease or arteriovenous malformation.    

     Local Excision      

   There may occasionally be cases in which local excision can be performed. The most 
likely situation would be a low lying rectal tumor that can be approached transanally. 
If the surgeon can remove the portion of the tumor which is bleeding, this approach 
can allow hemostasis to be obtained and provide tissue for pathologic analysis which 
will allow the planning of a defi nitive operation. Rarely, a tumor may be approached 
endoscopically and adequate hemostasis can be attained to allow visualization for 
endoscopic local excision. Again, this may allow the endoscopist to both attain hemo-
stasis and obtain tissue for pathologic review. If laparotomy is performed for a lesion 
proximal to the rectum, segmental resection will almost always be required.    

     Rectal Packing      

   Another method of damage control is rectal packing. In an acutely bleeding rectal 
cancer, this may provide emergent hemostasis to allow the patient to be stabilized so 
that more defi nitive management can be planned. Radiation therapy may be an 
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option, and can be started prior to removing the packing. Packing should be done 
with either gauze or a hemostatic agent and provide pressure to the rectal wall. 
Careful documentation should be maintained of what type and quantity of material 
is used and packing should be performed in a manner which will allow the packing 
material to be removed transanally intact. If the patient tolerates it, this procedure 
can be done at the bedside at the time of initial evaluation, or may need to be per-
formed under sedation.    

     Defi nitive Treatment   

  Defi nitive treatment is the ultimate goal for bleeding colorectal tumors whenever 
possible. The majority of tumors will be treated with segmental resection, but there 
will be a limited role for local therapy and radiation in selected patients. The sur-
geon should always preoperatively examine the patient to determine the optimal 
placement of an ostomy if it should become necessary. The patient should be exam-
ined sitting and standing to elicit the location of various skin folds and creases 
which would interfere with ostomy placement. If there is a high likelihood of an 
ostomy and the surgery is not emergent, the patient should preoperatively be 
assessed and counseled by a trained enterostomal therapist if available.    

    Segmental Resection 

     Abdominal Colon         

    In general segmental resection will be the gold standard for the treatment of colorec-
tal cancers. An adequate cancer resection should include an adequate lymphadenec-
tomy to obtain 12 lymph nodes to allow accurate cancer staging [ 11 ]. In addition, 
the surgeon should attempt to attain an R0 resection with no microscopic residual 
disease [ 12 ]. If this is not technically possible, due to invasion of vital structures, the 
patient will have a signifi cantly poorer prognosis. In the abdominal colon and upper 
rectum, the surgeon should obtain a 5 cm margin proximally and distally along the 
luminal length of the bowel. Upon commencing the operation, the surgeon should 
confi rm the preoperative staging by performing a thorough abdominal exploration, 
paying attention to the liver and the ovaries in the female for any evidence of meta-
static disease. Surgery should be performed in the manner in which the surgeon is 
most experienced; however, there is evidence that laparoscopic surgery in the stable 
patient will allow a faster recovery and better long term outcomes. Resection in the 
surgical plane resulting in a complete mesocolic excision may favorably impact 
long term survival [ 13 – 15 ]. After surgery, a multidisciplinary team should review 
the pathology, and determine whether the patient would benefi t from adjuvant che-
motherapy. In general, the benefi t is greatest for patients with positive lymph nodes, 

C.E. Anderson and P.I. Denoya



177

metastatic disease, T4 disease, perforated tumors, and inadequate lymphadenec-
tomy. Patients with peritoneal metastases may benefi t from adjuvant treatment with 
hyperthermic intraperitoneal chemotherapy [ 16 ].     

     Rectum         

    Prior to performing a defi nitive resection in a rectal tumor, the tumor must be appro-
priately staged. As there is a defi ned role for neoadjuvant chemoradiation in rectal 
adenocarcinoma, patients must be appropriately selected to determine which ones 
will benefi t from this approach. In addition to the basic colon cancer staging to 
evaluate for metastatic disease, the patient with rectal cancer should have rectal 
magnetic resonance imaging to assess for any lymphadenopathy, and endorectal 
ultrasound to assess the depth of invasion. Patients with evidence of lymphadenopa-
thy or those in which the tumor will not be able to be removed with a 2 mm negative 
circumferential resection margin should undergo neoadjuvant chemoradiation to 
downstage the tumor and allow an R0 resection [ 17 ]. Additionally, most patients 
with T3 or T4 tumors will receive chemoradiation. After chemoradiation the tumor 
should be evaluated for changes in size and location, and the operation planned to 
ensure the attainment of negative margins. In advanced tumors this may require 
pelvic exenteration. In patients where there is a concern for a small amount of resid-
ual disease after resection, intraoperative radiation therapy may allow targeted 
destruction of unresectable disease [ 18 ]. 

 In the mid and lower rectum, where a total mesorectal excision is performed, a 
smaller distal margin is suffi cient. If possible, the surgeon should aim for a 2 cm 
distal margin, but if this would require an abdominal perineal resection, smaller 
negative margins will be acceptable, particularly if the patient is receiving chemo-
radiotherapy. In the upper rectum, a partial mesorectal excision is acceptable, and 
the surgeon should aim to remove the proportion of mesorectal tissue which will 
allow a 5 cm distal bowel resection to be performed, without coning in on the speci-
men so that the transection is perpendicular to the lumen of the rectum. 

 Most upper and mid rectal tumors will be able to be approached by an anterior 
resection. Low rectal tumors can be more challenging due to the confi nes of the 
bony pelvis, particularly in a male. The general principle is to perform a total meso-
rectal excision [ 19 ,  20 ] with a negative distal margin. If this cannot be attained by 
an abdominal approach due to the inability to complete the dissection transabdomi-
nally, the surgeon can complete the distal dissection transperineally. In some cases, 
this is only possible or desirable by performing an abdominal perineal resection and 
leaving the patient with a permanent end stoma. In highly selected patients, an inter-
sphincteric resection may be performed if the surgeon has suffi cient experience. In 
this case, the dissection is started at the anal canal, in the intersphincteric groove, 
and a portion of the internal sphincter is removed in order to complete the distal 
dissection. A coloanal anastomosis is performed [ 21 ]. Again, cancer surgery prin-
ciples apply, and this procedure is only indicated if it will allow removal of the 
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cancer with an acceptable functional and oncologic result. As such, the tumor 
should not invade the external sphincter, negative margins must be obtainable, and 
the patient must have acceptable preoperative anorectal function to allow conti-
nence with the removal of the internal sphincter. This requires careful preoperative 
evaluation and is perhaps best performed in the highly selected, carefully counseled 
patient with excellent preoperative function and who did not require neoadjuvant 
radiation. All patients will notice changes in bowel function after rectal cancer sur-
gery in terms of increased frequency of bowel movements and decreased ability to 
delay bowel movements, and those with a lower resection will notice the greatest 
change. The surgeon and patient must weigh whether the functional changes will be 
acceptable to the patient long term, or if the patient would be best served with a 
permanent stoma. 

 In addition to the functional changes of the bowel after rectal surgery, the patient 
undergoing proctectomy is at risk for nerve damage due to the association of vital 
structures in a confi ned space. There may be some benefi t to robotic surgery in order 
to allow greater visualization and increased instrument mobility, although there is a 
disadvantage in terms of loss of tactile feedback. Barnajian et al. reported no differ-
ence in the quality of total mesorectal excision in open, laparoscopic, or robotic 
cases, but found an improvement in circumferential resection margin in the robotic 
group [ 22 ]. Finally, rectal cancer surgery should be performed by highly experi-
enced surgeons to ensure the patient has an adequate cancer resection with the low-
est risk of functional complications [ 23 ].      

    Local Excision of Rectal  Tumors            

     Local excision may be offered as a defi nitive treatment for benign polyps in the 
rectum. It may be considered in early rectal cancers for patients who are high risk 
for radical surgery or refuse radical surgery. In order to perform local excision for a 
T1 cancer, a full thickness excision should be done with an adequate margin. This 
is only appropriate for lesions occupying less than 1/3 of the circumference of the 
bowel wall, due to the risk of luminal narrowing if a larger defect is created and 
closed. Additionally, the surgeon must remember that T1 cancers have a 12 % 
chance of associated lymph node metastasis, and the patients should be carefully 
staged before surgery to evaluate for this possibility. After surgery, the ability to 
accurately stage the lymph nodes may be confounded by reactive lymphadenopathy. 
There is a signifi cant risk of local recurrence as well, which has been reported to be 
as high as 20 % [ 24 ]. Due to these factors, the disease free survival and 5 year sur-
vival for early rectal cancer treated by local excision is much worse than those 
treated by radical surgery. This approach should be pursued only when the patient 
has been well informed of these risks and refuses to undergo defi nitive surgery or 
has signifi cant comorbidities that prevent radical surgery. Approaches to local exci-
sion would include a traditional transanal excision with an anoscope or transanal 
minimally invasive approach: transanal endoscopic microsurgery (TEM) or trans-
anal minimally invasive surgery (TAMIS). In general, traditional transanal surgery 
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is most appropriate for a low lying tumor which can be easily exposed using an 
anoscope. For higher lying tumors, TEM or TAMIS approaches are more appropri-
ate. In the case of TEM, this involves placing an operating scope transanally and 
using specialized instruments to remove the tumor [ 25 ]. The tumor is optimally 
positioned toward the fl oor of the operating room, and the patient position is manip-
ulated to allow this positioning to occur. In TAMIS, a port is placed in the anal 
canal, similar to a single site laparoscopic surgery port and the rectum insuffl ated to 
allow visualization [ 26 ]. Nonspecialized laparoscopic or robotic instruments can 
then be used to remove the tumor. Both of these techniques offer a magnifi ed view 
and the ability to operate at a greater distance from the anal verge than is possible 
with a traditional transanal approach. 

 In the setting of a bleeding rectal tumor, local excision can be considered as a 
way to manage the acute bleeding and does not preclude proceeding with defi nitive 
oncologic resection in the near future, after the patient is optimized for surgery. This 
approach allows for excellent visualization of the tumor and access to cautery or 
excision techniques.       

    Conclusion 

 Lower gastrointestinal bleeding due to colonic neoplasm is initially treated as any 
other lower bleed, with a goal of stabilizing the patient and localizing the source. 
Once this is accomplished, the choice of defi nitive treatment is made based on loca-
tion, patient comorbidities, and risk of repeat bleeding. In the setting of acute mas-
sive bleeding, subtotal colectomy for abdominal sources and transanal therapy for 
rectal sources are the most commonly utilized options. In a controlled or chronic 
bleeding patient, defi nitive therapy for colorectal cancer should be performed.   
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    Chapter 16   
 Evaluation of the Guaiac-Positive Patient                     

     Rebecca     Burbridge       and     Melissa     Teitelman    

         Introduction 

 One of the most common encounters a physician must deal with is the presence of 
occult gastrointestinal blood loss. The prevalence may reach up to 1 in 20 adults. 
The detection of  occult blood   is important because a person may lose up to 150 ml 
of blood from the proximal gastrointestinal tract before producing overt melena [ 1 ]. 
Before proceeding further, an important distinction must be made between  occult  
gastrointestinal blood loss and  obscure  gastrointestinal bleeding. The following 
defi nitions were derived from the 2007  American Gastroenterological Association 
(AGA) Institute   position statement on obscure gastrointestinal bleeding [ 2 ]:

     Occult  bleeding  : initial presentation of a positive fecal occult blood test ( FOBT)      
results and/or iron-defi ciency anemia, when there is no evidence of visible blood 
to the patient or physician.  

    Obscure  bleeding  : bleeding from the gastrointestinal tract that persists or recurs with-
out an obvious etiology after upper endoscopy, colonoscopy, and radiological eval-
uation of the small bowel (such as by small bowel follow through or enteroclysis).    

 As stated in the above defi nition, occult gastrointestinal blood loss is most com-
monly brought to the physician’s attention by a positive fecal occult blood test or 
iron-defi ciency anemia if the blood loss has been chronic. This chapter primarily 
focuses on the differential diagnosis and systemic approach to the evaluation of the 
guaiac-positive patient.  
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    Fecal Occult  Blood   

  The main focus of testing for fecal occult blood has been in the screening for 
colorectal cancer. Annual testing has been recommended by the American Cancer 
Society, World Health Organization, and the US Preventative Services Task Force. 
A positive test is often followed up with endoscopic or radiological evaluation of the 
gastrointestinal tract. The cumulative effect of this testing method has been shown 
to reduce mortality rates from colorectal cancer to up to 33 % [ 3 ]. However, any-
where from 2 to 16 % of people who are tested for fecal occult blood will have a 
positive result [ 4 ,  5 ]. The high rate of false-positive results often leads to unneces-
sary health-care expenses. 

 Gastrointestinal blood loss must exceed 10 ml/day (normal <2 ml/day) to pro-
duce a positive fecal occult blood test. This degree of bleeding (10 ml/day) will 
produce a positive test only 50 % of the time by most testing methods [ 6 ]. Multiple 
factors determine the likelihood of detecting fecal occult blood. These factors 
include the sensitivity of the particular test which is being used, the anatomic level 
of bleeding, the frequency and rate at which the causative lesion bleeds, and bowel 
motility. All of these factors infl uence the intraluminal metabolism of hemoglobin.  

    Commercially Available Fecal Occult Blood Tests 

 There are three main categories of fecal occult blood testing methods commercially 
available: guaiac based, heme–porphyrin based, and immunochemical based. 
Depending on the particular testing method used, occult blood loss can be detected 
from any location in the gastrointestinal tract. 

     Guaiac-Based Tests      

   Guaiac-based fecal occult blood testing is the most commonly used testing method 
because of its simplicity. Guaiac is a colorless compound that turns blue on expo-
sure to hemoglobin. Guaiac tests are more sensitive for the detection of bleeding 
from the lower gastrointestinal tract than from the upper gastrointestinal tract 
because hemoglobin is degraded as it travels down the gastrointestinal tract [ 7 ]. The 
likelihood that a guaiac test will detect fecal occult blood is related to the quantity 
of hemoglobin in the stool, which in turn is affected by the size and location of the 
bleeding lesion [ 8 ]. 

 A drawback of guaiac-based testing is the high rate of false-positive results 
(Table  16.1 ). For this reason, patients are often asked to avoid certain peroxidase- 
containing foods and red meats for 3 days prior to stool testing. Nonsteroidal anti- 
infl ammatory drugs and aspirin (if taking greater than one adult aspirin per day) 
should be avoided for 7 days prior to testing unless the patient is on a cardioprotective 
regimen. Oral iron was once believed to cause false-positive guaiac results. This line 
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of thinking was thought to be secondary to the fact that oral iron gives the stool a dark 
green/black appearance which may be confused with the blue color of a positive 
guaiac reaction. However, even in large amounts, oral iron does not cause guaiac to 
react positively [ 9 ]. Like iron, bismuth also gives the stool a dark color, but has no 
effect on the results of guaiac testing.  

       Heme–Porphyrin-Based  Tests      

   The heme–porphyrin test is the most sensitive test to detect fecal occult blood loss, 
but its use is limited by a high false-positive rate. The test utilizes a fl uorometric 
assay to quantify heme and heme-derived porphyrin in stool. Unlike the guaiac- 
based tests, vegetable peroxidases do not affect the result. However, the presence of 
myoglobin in red meats will artifi cially raise the amount of heme–porphyrin in the 
sampled stool, thus creating a false-positive result. The test is useful for detecting 
occult bleeding in any part of the gastrointestinal tract, but one major drawback is 
the inability to perform this test at the bedside as the stool samples must be sent to 
a reference laboratory for processing.    

     Immunochemical-Based Tests      

   The principal behind immunochemical tests is the use of antibodies directed against 
human globin epitopes to detect colonic blood [ 10 ]. Because globin molecules are 
degraded in the upper gastrointestinal tract, this test is useful only in the evaluation 

  Table 16.1    Substances 
causing false-positive and 
false-negative  guaiac testing   
results  

 False positives  False negatives 

 Radishes  Vitamin C 
 Turnips  Antacids 
 Cantaloupe  Heat 
 Bean sprouts  Acid pH 
 Caulifl ower  Impaired bowel 
 Broccoli  Motility 
 Grapes  “Dry stools” 
 Artichokes 
 Mushrooms 
 Horseradish 
 Oranges 
 Bananas 
 Red meats 
 NSAIDS/ASA 
 Sucralfate 
 Cimetidine 
 Halogens 
 Toilet bowel 
sanitizer 
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of lower gastrointestinal bleeding. The test is highly sensitive for the detection of 
colonic blood [ 11 ]; however, it is quite cumbersome for the physician to perform. 
Room temperature storing of the sample must be avoided as loss of hemoglobin 
antigenicity may occur. The sample cannot be processed in the physician’s offi ce, 
instead needing to go to a special laboratory for processing.     

     Differential Diagnosis   

  Although the focus of fecal occult blood testing is in the screening of colorectal 
cancer, there are many other causes of occult gastrointestinal bleeding. A detailed 
history and physical examination often provide the fi rst clues to the etiology. An 
important component of the history to ascertain is an updated medication list. In 
particular, nonsteroidal anti-infl ammatory drugs [ 12 ], potassium chloride, and alen-
dronate all have the potential to injure the gastrointestinal mucosa. The use of anti-
coagulants may increase the rate of blood loss from preexisting lesions, thereby 
increasing the incidence of occult bleeding. Some familial conditions may predis-
pose to a patient to bleeding tendencies (i.e., hereditary hemorrhagic telangiectasia 
or von Willebrand’s disease). 

 In general, any GI lesion from the mouth to the anus may cause occult GI bleed-
ing. It is important to recognize that lesions in the upper GI tract have the potential 
to cause occult GI bleeding. These lesions may include epistaxis, bleeding gums, 
esophagitis, peptic ulcers, esophageal and gastric malignancies, hemobilia, and 
angiodysplasias to name a few. Traditional colonic sources of occult blood loss 
include large colon polyps, colon adenocarcinoma, infl ammatory bowel disease, 
ischemic bowel, hemorrhoids, and anal fi ssures.    

    Iron-Defi ciency Anemia 

   Iron-defi ciency anemia   is the most common form of anemia worldwide. The ane-
mia is refl ective of a chronic blood loss, typically in excess of 5–10 ml/day over 
many weeks. In the USA, the prevalence of iron-defi ciency anemia reaches 1–2 % 
of the adult population [ 13 ]. Iron defi ciency without anemia is much more com-
mon, presenting in up to 11 % of women and 4 % of men. In women, the anemia is 
most often identifi ed in the premenopausal years because of menstrual and 
 pregnancy-associated iron losses. In all other age groups, the primary cause of iron-
defi ciency anemia is chronic blood loss from the gastrointestinal tract. Therefore, 
investigation of the gastrointestinal tract is essential in the evaluation of iron-defi ciency 
anemia [ 7 ].  
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    Differential Diagnosis 

  The  differential diagnosis   of iron-defi ciency anemia encompasses many of the same 
disorders that can cause occult GI blood loss. Although GI blood loss is the most 
common etiology for iron-defi ciency anemia, reduced gastrointestinal absorption of 
iron and dietary defi ciency can also cause iron-defi ciency anemia [ 14 ]. Diseases 
associated with generalized malabsorption and/or achlorhydria can predispose to 
iron-defi ciency anemia. Celiac disease has been shown to be present in up to 8.5 % 
of patients with iron defi ciency unresponsive to conventional iron supplementation 
[ 15 ]. Other causes of iron-defi ciency anemia that are not associated with blood loss 
include intravascular hemolysis and gastric bypass for morbid obesity (Table  16.2 ). 

        Approach to Evaluation of Occult Gastrointestinal  Blood      Loss 

    The initial evaluation of fecal occult  blood   loss should begin with the colon as this 
is the most common site of occult blood loss. The choice of the initial tests is often 
driven by the expertise of the physician ordering the exam, complication rates, costs 
of the test, and the patient’s overall medical condition [ 16 ]. Although there is con-
troversy over which test should be initially performed, the consensus is that colo-
noscopy is the preferred method of choice for direct evaluation of the colon; 
however, other options are available [ 17 ]. These options include air contrast barium 

  Table 16.2    Possible causes 
of  occult gastrointestinal 
bleeding       

 Infectious causes  Tumors and neoplasms 

 Ascariasis  Primary adenocarcinoma 
 Amebiasis  Lymphoma 
 Hookworm  Leiomyoma 
 Strongyloidiasis  Large adenoma (>1.5 cm) 
 Tuberculous enterocolitis  Metastases 
 Cytomegalovirus  Miscellaneous causes 
 Infl ammatory disorders  Oropharyngeal lesions 
 Peptic ulcer disease  Medications 
 Cameron erosions  Long distance running 
 Celiac sprue  Hemobilia 
 Whipple disease  Epistaxis 
 Infl ammatory bowel disease  Vascular causes 
 Erosive gastropathy  Angiodysplasias 
 Nonspecifi c colitis  Portal hypertensive gastropathy 
 Eosinophilic gastroenteritis  Dieulafoy lesion 
 Cecal ulcer  Gastric antral vascular ectasia 
 Solitary rectal ulcer  Hemangiomas 
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enema, fl exible sigmoidoscopy in conjunction with barium enema, and computed 
tomographic colonography. Air contrast barium enema is very accurate for detect-
ing large colonic lesions when performed by an experienced radiologist; however, 
the accuracy in detecting smaller lesions is much less when compared to standard 
colonoscopy [ 18 ]. Likewise,  CT colonography   has not been shown to match the 
accuracy of colonoscopy when evaluated head to head in studies [ 19 ]. It is impor-
tant to remember that synchronous upper and lower gastrointestinal tract lesions are 
rare. Therefore, further evaluation is not needed if the potential source is found on 
initial examination. 

 When the colon does not yield an etiology for the source of occult blood loss, 
attention must then be turned to the upper gastrointestinal tract (proximal to the 
third portion of the duodenum). Studies have demonstrated that signifi cant potential 
upper gastrointestinal sites of bleeding have been identifi ed in patients with a nor-
mal colonoscopy and a positive fecal occult blood test [ 20 ]. As stated earlier, it is 
important to remember that signifi cant upper GI tract lesions can bleed suffi ciently 
to produce a positive guaiac result [ 21 ]. Initial upper gastrointestinal tract testing 
should start with an upper endoscopy. If iron-defi ciency anemia is present, small 
bowel biopsies should be performed to exclude celiac disease. 

 If the colonoscopy and upper endoscopy do not reveal an etiology of the occult 
bleeding source, consideration needs to be given to evaluation of the small intestine 
distal to the reach of the standard upper endoscope. However, this depends on the 
clinical scenario. For the positive fecal occult blood test in the absence of iron- 
defi ciency anemia, careful observation is recommended as the prognosis appears to 
be favorable. When iron-defi ciency anemia is present and no etiology is found after 
initial investigation, a trial of iron supplementation is warranted. If the anemia fails 
to correct with iron supplementation, attention must then be focused on the mid-to- 
distal small intestine. Evaluation should proceed with capsule endoscopy or radio-
graphic imaging to localize the potential source of bleeding followed by standard 
enteroscopy or balloon enteroscopy if treatment needs to be performed. Endoscopic 
evaluation of the mid-to-distal small intestine is discussed in a later chapter.        
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    Chapter 17   
 Endoscopic Techniques for Evaluating Small 
Bowel Blood Loss: Video Capsule 
and Device- Assisted Enteroscopy                     

     Daniel     Wild     

          Introduction 

 The small bowel remains the least-explored portion of the alimentary tract though 
the demand for direct luminal evaluation of the small bowel is increasing, most 
often to search for a source of bleeding, which is found in the small bowel in 
approximately 5% of cases [ 1 ]. Several of the small bowel’s anatomic features make 
direct luminal evaluation diffi cult. Estimates of its average length vary widely 
between radiographic, cadaveric, and surgical studies but it extends for approxi-
mately 450 cm (14.7 ft) in most average- sized adults, a feature that presents a 
formidable obstacle to endoscopic exploration [ 2 ]. Compounding its length is its 
considerable elasticity and the fact that, except for the duodenum, it lacks retroperi-
toneal fi xation which allows it to fl oat relatively freely within the abdomen. Flexible 
endoscopes are therefore stymied by stretching of the bowel and repeated looping 
of the scope. Given these obstacles, investigation of the small bowel lumen has 
lagged behind the advances in colonoscopy and esophagogastroduodenoscopy. 
Physicians have generally relied on radiographic procedures for imaging the small 
bowel and, if direct evaluation was required, a laparoscopy with manual small bowel 
manipulation with or without endoscopy directed through the mouth or an enterot-
omy was required. 

 The fi rst dedicated technique used for direct endoscopic evaluation of the small 
bowel distal to the duodenum was sonde enteroscopy which was fi rst described in 
1986 [ 3 ]. This cumbersome scope was 2.7 m in length and only 5 mm in diameter, 
thin enough to allow for transnasal passage. It was limited by non-defl ectable tip 
and the absence of a working channel and with it, the inability to perform therapeu-
tic intervention. These lengthy procedures required unsedated patients to remain 
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under direct observation for several hours. Given these limitations, sonde enteros-
copy was not widely adopted and considerable room for improvement existed. 

 The state of small bowel endoscopy changed dramatically with the release and 
widespread adoption of two revolutionary techniques in 2001: the wireless video 
capsule endoscope (VCE) and the double balloon enteroscope (DBE). This evolu-
tion of equipment and techniques has continued with the development of spiral 
enteroscopy (SE) in 2006 and single balloon enteroscopy (SBE) with both a balloon 
overtube in 2007 and then a through-the-scope balloon system in 2013. Together, 
this array of techniques to perform device-assisted enteroscopy (DAE) now allows 
for direct evaluation and deployment of the full complement of luminal therapies 
along the entire length of small intestine.  

    Video Capsule  Endoscopy   

  Since its approval and release to the market in 2001, video capsule endoscopy 
(VCE) has been widely adopted by providers and still remains the most widely used 
modality for direct inspection of the small bowel lumen. Currently, there are three 
approved, commercially available VCE systems in the USA: PillCam SB (Given 
Imaging, Israel); Endocapsule (Olympus Corporation, PA); and MiroCam 
(Medivators, MN), all of which are very similar. 

     Technique   

  Each system requires the ingestion of a small camera capsule that is approximately 
10 × 25 mm. The capsule passes freely through the intestinal tract, transmitting 
images wirelessly to a small recorder pack that is worn by the patient throughout the 
exam. Some of the systems allow for real-time viewing of the images but most stud-
ies are viewed in their entirety after the images have all been captured. The record-
ing time is limited by the battery life of the capsules which ranges from 8 to 12 h, a 
duration that allows for a complete exam of the entire small bowel in more than 
80 % of procedures [ 4 ]. When viewed, the images can be seen singly, doubly or 4 at 
a time and at speeds that range from 1 to 40 frames per second. Most experienced 
VCE readers can read an exam in 20–30 min. 

 A VCE study is designed to evaluate the entire small bowel so it is only consid-
ered complete if it reaches the cecum. Progress through the small bowel can be 
unpredictable and delayed in patients with decreased motility. The use of bowel 
preparation prior to capsule ingestion remains controversial and the data on this 
topic do not allow for a clear consensus. Several studies have investigated the ben-
efi ts of using a full or partial purgative prep prior to capsule ingestion and though 
there is considerable heterogeneity among prep ratings, 2 meta-analyses suggest 
that some prep prior to VCE improves image quality and visualization [ 5 ,  6 ].   
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    Indications, Contraindications, and  Complications         

    VCE is most commonly used to evaluate patients with OGIB and its benefi t for this 
purpose is undeniable. Its other widely accepted use is to evaluate for Crohn’s disease 
in patients with suspicious symptoms and an unremarkable colonoscopy. VCE can also 
be used for surveillance in patients with polyposis syndromes that can involve the small 
bowel including familial adenomatous polyposis (FAP) and Peutz–Jeghers Syndrome. 

 The only risk of VCE is that of capsule retention in the small intestine. This does 
not occur in patients with normal small bowel anatomy but is a consideration in 
patients suspected to have masses or strictures (as may be the case with Crohn’s 
disease). This risk of retention is approximately 1 % [ 4 ]. When retention occurs it is 
generally asymptomatic and because, in most cases, the capsule continues to fl oat 
freely within the small bowel lumen, it rarely causes bowel obstruction. If there is 
high pretest concern for capsule retention, a patency capsule (Agile Patency Capsule, 
Given Imaging, Israel) can be performed. This device is a biodegradable “dummy” 
capsule with the same dimensions as a video capsule. It is equipped with radiofre-
quency identifi cation tag that can be detected with a scanner in order to determine 
whether the capsule is still present within the abdomen. It starts to dissolve 30 h 
after ingestion and is completely dissolved in 40–80 h.     

     Effi cacy   

  In a review of 14 studies, encompassing almost 400 patients comparing the perfor-
mance of VCE compared to other modalities to investigate the cause of OGIB, VCE 
proved superior to both push enteroscopy (diagnostic yield 63 % vs. 28 %) and small 
bowel barium radiography (diagnostic yield 67 % vs. 8 %) with a number needed to 
test to achieve one additional clinically signifi cant fi nding with VCE over these modal-
ities of 3 [ 7 ]. This study also revealed VCE to perform better than both magnetic reso-
nance imaging of the small bowel and computed tomography enteroclysis. 

 A large review of 227 studies involving close to 23,000 VCE exams, the majority 
of which were performed for the evaluation of OGIB, the diagnostic yield of these 
exams was 60 % and vascular abnormalities, most notably small bowel angioectasias, 
were the most common fi nding, found in half of exams performed for OGIB [ 4 ].     

    Double Balloon Enteroscopy 

   Hinori Yamamoto fi rst reported the technique of double balloon enteroscopy in 2001 
and a dedicated double balloon  enteroscopy (DBE)      system was released commercially 
in 2003 (Fujinon Inc, Japan) [ 8 ]. This system’s standard scope has a 200 cm working 
length and diameter of 8.5 mm. A therapeutic enteroscope with a larger diameter 
9.4 mm which allows for a larger working channel of 2.8 mm is also available. 
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    Technique 

 A soft, infl atable latex balloon is attached to the tip of the scope and this balloon is 
controlled with a designated air pump. A soft overtube that is 145 cm in length and has 
a diameter of 12.2 mm with a second infl atable latex balloon at its tip is back loaded 
over the scope. The scope and overtube are advanced into the small bowel using mul-
tiple successive maneuver cycles: fi rst the enteroscope is passed into the small bowel 
until forward progress ceases; the enteroscope balloon is then infl ated to anchor its 
position within the small bowel; the overtube is then advanced forward to the end of 
the enteroscope at which time its balloon is also infl ated; the scope with its balloon 
infl ated and overtube with its balloon infl ated are then withdrawn to straighten the 
small bowel; the scope’s balloon is then defl ated and the scope is again pushed forward 
thus initiating the cycle again. Fluoroscopy can be used to help visualize and remove 
loops in the small intestine. This procedure can be performed with either an oral 
(anterograde) or anal (retrograde approach) though the latter is more diffi cult because 
of the several feet of colon that must be traversed before accessing the ileum.  

    Indications, Contraindications, and Complications 

 DBE is most commonly performed for the evaluation of small bowel bleeding. It has 
a variety of other uses including: foreign body retrieval for objects that have migrated 
beyond the pylorus; polyp surveillance and resection in patients with polyposis syn-
dromes that involve the small bowel; enteral feeding tube placement; dilation of 
established strictures and reaching excluded areas in patients with altered anatomy 
including ERCP access in those who have undergone Roux-en-Y gastric bypass. 

 In anyone who is medically stable enough to undergo sedation and endoscopic eval-
uation, there are no clear contraindications to DBE though the depth of the exam can be 
limited in patients with dense intra-abdominal adhesions. DBE has an excellent safety 
profi le with a major complication rate of less than 1 % in US and non-US centers. In 
addition to expected endoscopic complications like perforation and bleeding, acute 
pancreatitis remains a rare and perplexing complication of DBE. Most attribute this to 
balloon infl ation near the ampulla resulting in temporary increases in pressure within 
the pancreatic duct though this complication has also been described in retrograde pro-
cedure so the mechanism is still poorly understood [ 11 ]. The duration and nature of 
these procedures, generally mandates that DBE be performed under general anesthesia 
or with monitored anesthesia care both of which have their own rare complications.  

    Effi cacy 

 DBE is diffi cult and time-consuming to learn and perform with a mean procedure 
time of 102 min in a multicenter US study [ 9 ]. Despite this limitation, the procedure 
typically allows for very deep insertion into the small bowel with mean depths of 
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insertion of 360 cm for anterograde procedures and 165 cm for retrograde proce-
dures in this same US trial. Japanese and European centers generally have more 
experience and expertise with the technique than their American counterparts and a 
review of 66 studies spanning the fi rst decade of DBE showed that a complete exam 
of the entire small bowel with either an oral or combined oral and anal approach was 
possible in 44 % of procedures [ 10 ]. 

 Like VCE, the majority of DBE exams are performed for OGIB with a suspected 
small bowel source. The overall diagnostic yield of these exams is high, approach-
ing 70 % with fi ndings varying by the region of the study. The most dominant fi nd-
ings in studies conducted in Western nations are vascular abnormalities, most 
typically angioectasias, which comprise 66 % of the abnormalities found. Unlike 
with VCE, DBE and other device-assisted modalities allow for full therapeutic 
capability so when vascular lesions like angioectasias are encountered, they can be 
treated, most typically with argon plasma coagulation [Figs.  17.1 ,  17.2 ,  17.3 , and 
 17.4 ]. On the contrary, infl ammatory changes surpass vascular abnormalities (38 % 
vs. 27 %) in studies from Eastern centers. Neoplasms are also more commonly 
encountered in Eastern centers, 26 %, than in those in the West, 14 % [ 10 ].  

  Fig. 17.1    Blood and clot 
in lumen of small bowel 
from a briskly bleeding 
angioectasia       

  Fig. 17.2     Angioectasia   
revealed after blood is 
cleared       
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           Single Balloon Enteroscopy 

   Single balloon  enteroscopy (SBE)      was developed in an effort to allow for deep small 
bowel insertion with a shorter procedure time and easier learning curve than DBE. 

    Technique 

 There are two currently available SBE systems, each of which utilizes a slightly 
different technique. The fi rst system utilizes the EVIS EXERA II SIF-Q180 entero-
scope and the Single Use Splinting Tube (Olympus Corporation, PA). This utilizes 
a 140-cm balloon-tipped overtube but unlike DBE, the scope is a standard 200-cm 
enteroscope without an additional balloon at its tip. The tip of the scope is used as 

  Fig. 17.3     Angioectasia   
successfully ablated with 
argon plasma coagulation       

  Fig. 17.4    Hemostatic clip 
placed across  angioectasia   
site as an additional 
hemostatic measure       
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an anchor by defl ecting it maximally which then allows for the overtube balloon to 
be defl ated and advanced. The balloon is then infl ated, allowing the scope tip to be 
straightened and both scope and overtube to be withdrawn, thus pleating the small 
bowel. This maneuver is repeated until further advancement is no longer possible. 

 More recently, the Navi-Aid AB (SMART Medical Systems, Israel) has allowed 
SBE to be performed using a through-the-scope balloon instead of a balloon over-
tube [ 12 ]. Currently, because of the balloon’s size, this procedure necessitates using 
an adult colonoscope with a 3.8 mm working channel. Once the scope is advanced 
into the small bowel, either from an anterograde or retrograde approach, the balloon 
is passed through the channel and advanced forward into the small bowel lumen. 
The balloon is then infl ated, anchoring itself distal to the scope in the small bowel 
lumen. The scope is then advanced while the balloon is simultaneously withdrawn 
until the two meet. The balloon is then defl ated and advanced again into the small 
bowel lumen. The cycle is repeated until maximal insertion is reached [Figs.  17.5 , 
 17.6 , and  17.7 ].

  Fig. 17.5     Navi-Aid 
balloon catheter   traversing 
the small bowel lumen 
ahead of the colonoscope       

  Fig. 17.6    Navi-Aid 
balloon  infl ated  , retracting 
the bowel back towards the 
scope as the scope is 
simultaneously advanced       
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         Indications, Contraindications, and Complications 

 SBE shares the same indications as DBE but is often used when time or ease of use 
are more important than achieving maximal depths of insertion as may be the case 
is a lesion is suspected to be in the proximal small bowel based on previous imag-
ing. Operator training and instrument availability also factor in to the decision to 
use SBE over DBE 

 SBE is widely considered safe with the majority of studies showing no signifi -
cant complications, though perforations have been described [ 13 – 18 ].  

    Effi cacy 

 In general, SBE allows for quicker but less deep insertion into the small bowel. Mean 
times for anterograde procedures range from 49 to 83 min and average insertion 
depths for anterograde and retrograde procedures are 132 and 73 cm respectively [ 13 , 
 14 ]. In expert hands, complete small bowel inspection is possible (with a bidirec-
tional approach) in up to 22 % of patients [ 15 ]. Diagnostic yields for SBE range from 
47 to 58 % with therapy being performed in 24 to 48 % of cases [ 13 – 15 ].     

    Spiral  Enteroscopy      

   Originally devised as a colonoscopy-assist device, when the potential to use a spiral 
overtube to advance an endoscope into the small bowel was realized, the original 
overtube was modifi ed and refi ned to its current form and the technique of spiral 
enteroscopy (SE) was born. 

  Fig. 17.7    Navi-Aid 
 balloon   defl ated in 
preparation for a repeated 
maneuver       
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    Technique 

 This technique, fi rst published in 2008, adopts a different principle to drive an 
 endoscope deeply into the small bowel [ 19 ]. During the anterograde procedure, the 
Discovery SB overtube (Spirus Medical, MA) which is covered with soft, screw- 
like spirals, is fi tted over an Olympus SIF-180 enteroscope. When the overtube and 
scope are coupled, they are advanced together by spiral rotation of the overtube 
which pleats the small bowel back across the scope. When uncoupled, the overtube 
acts as an anchor, holding the pleated small bowel in place, while the scope is then 
advanced further using the more standard push technique. The procedure can also 
be performed with a retrograde approach using the larger Vista overtube (Spirus 
Medical, MA) and either a standard pediatric colonoscope or designated entero-
scope. In this approach, the spiral overtube is used primarily to straighten and splint 
the colon in order to prevent looping of the scope within the colon so the ileum can 
be entered more deeply. Though very diffi cult and time-consuming, it is possible to 
maneuver both the overtube and scope into the ileum in which case retrograde 
advancement into the ileum can be achieved with spiral turning.  

    Indications, Contraindications, and Complications 

 SE shares the same indications as the other device-assisted techniques. Here again, 
some depth of insertion may be sacrifi ced in favor of reduced procedural times and 
operator training and equipment availability are factors. 

 Like DBE and SBE, there are no clear contraindications other than those that would 
preclude deep sedation and endoscopy in general. Abdominal adhesions can also limit 
the depth of insertion possible with SE. Because of the large diameter of the overtube, 
a larger bite block is required to allow for safe passage of the overtube though the 
patient’s mouth. Rarely, patients with limited jaw fl exibility,  micrognathia or other 
facial abnormalities, may not be able to accommodate the bite block’s large size. 

 Though the relatively large size of the overtube and, at times, vigorous turning 
this technique demands led some to fear that SE would be wrought with complica-
tions, this procedure has proven very safe with a mean perforation rate across the 
literature of only 0.34 % [ 21 ]. Unlike with DBE, acute pancreatitis has not been 
described following SE.  

    Effi cacy 

 SE typically allows for deep small bowel insertion with relatively short procedure 
times with reported mean depths of insertion for anterograde procedures ranging 
from 250 to 268 cm achievable in 43–45 min [ 19 ,  20 ]. When SE and DBE have been 
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directly compared, DBE has been proven to allow for deeper insertion into the small 
bowel for both anterograde and retrograde approaches, 346 cm vs. 268 cm and 
209 cm vs. 78 cm respectively and complete small bowel inspection is more likely 
with DBE than SE in skilled hands, 92 % vs. 8 %, but importantly, both techniques 
have similar diagnostic and therapeutic yields [ 22 ].     

    Summary 

 This is an exciting time for the evolving fi eld of small bowel enteroscopy. Currently, 
there are several available complementary techniques that allow for direct inspec-
tion of and therapy within the small bowel lumen. VCE remains the primary diag-
nostic modality because of it wide availability, high likelihood of visualizing the 
entire small bowel, and very low complication rates. When VCE fi ndings mandate 
therapeutic intervention or clinical circumstances indicate a high probability of 
small bowel bleeding, infl ammation, or neoplasm, DAE can be performed to target 
lesions deep in the small bowel lumen. DBE was the fi rst modern technique and is 
still the most widely used. In expert hands, DBE can allow access to the entire small 
bowel though these exams are diffi cult and time-consuming to perform. The more 
recently developed techniques of SBE and SE allow access to large portions of the 
small bowel, typically in less time than is required for DBE. These procedures have 
shown that vascular lesions, most notably angioectasias, comprise the most frequent 
small bowel abnormalities while neoplasm and infl ammatory changes remain less 
common but important small bowel pathologies.     
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    Chapter 18   
 Provocative Angiography                     

     Mayur     B.     Patel     ,     Charles     Y.     Kim     , and     Michael     J.     Miller     

          Introduction 

  Determination   of the site and etiology of lower gastrointestinal (GI) bleeding may 
lead to frustration for internists, gastroenterologists, surgeons, diagnostic, and inter-
ventional radiologists. The intermittent nature, variable severity, and changes in patient 
hemodynamic status can result in multiple rounds of diagnostic imaging without an 
answer. This is especially true in the setting of negative upper endoscopy and limited 
lower endoscopy due to the amount of blood within the colon. Despite signifi cant 
blood loss, traditional diagnostic examinations such as tagged red cell scans may be 
negative or positive without defi nitive localization of the responsible site. Mesenteric 
angiography is the defi nitive imaging tool for localization of the bleeding site. This 
can, however, lend to confusion when multiple vascular lesions are identifi ed without 
visible bleeding. With the addition of super-selective microcatheter embolization, 
angiography has become both diagnostic and therapeutic, and in many institutions, the 
fi rst-line intervention for the management of lower GI bleeding. The main limitations 
of angiographic detection are the temporal relation of the arteriogram to the inter-
mittent nature of the bleed, as well as the volume of bleeding. To help improve the 
sensitivity of angiography, practices have combined catheter-based delivery of phar-
macologic agents with intermittent angiography in hopes of increasing the yield of 
angiography without compromising safety or effi cacy. Now, known as provocative 
angiography, this technique has been applied to assess fore-, mid-, and hindgut bleed-
ing that is refractory to traditional diagnostic and therapeutic modalities.  
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    Review 

  In 1982 Rösch [ 1 ] fi rst  described   “ pharmacoangiography  ” to address diffi cult lower 
GI bleeding. In his retrospective review of four cases in three patients they described 
the use of tolazoline, heparin, and streptokinase to improve the detection of the 
anatomical site of bleeding followed by surgical resection of the offending source. 
The agents were administered either independently or together resulting in active 
extravasation of contrast. The theory behind the approach was that vasoconstriction, 
platelet aggregation, and the creation of a soft intravascular plug resulted in tran-
sient hemostasis. Presumably, this patient population teeters on a line between 
hemostasis and bleeding, such that intentional vasodilation, anticoagulation, and/or 
fi brinolysis can help reactivate and identify hemorrhage. 

 In 1987, Koval [ 2 ] reported the impact of applying more aggressive angiographic 
techniques. In 63 consecutive patients referred for angiography, multiple factors 
were retrospectively reviewed. Incorporation of pharmacologic augmentation of 
mesenteric angiography in the setting of lower GI bleeding improved the diagnostic 
yield from 32 % (12/37) to 65 % (17/26) with the use of heparin, tolazoline, and 
streptokinase. Streptokinase was used in two patients and a positive result was 
found in one of the two. Of the ten patients given agents, eight had a lesion identi-
fi ed angiographically. Another factor predictive of positive angiography was the 
requirement of transfusion of ≥3 units of packed red blood cells in the 48 h prior to 
angiography. This correlated with a positive study in 66 % of cases compared with 
17 %, in those requiring <3 units of packed red blood cell transfusion. 

 Glickerman [ 3 ] reported the fi rst use of urokinase to identify bleeding in the mid-
gut distribution in 1998. They described management of a patient who had been 
transfused over 150 units of packed red blood cells, undergone seven angiographic 
procedures, two exploratory laparotomies with one resection, yet continued to bleed. 
They performed the provocative arteriogram with selective arterial injection into the 
superior mesenteric artery with 10,000 U heparin, 1,000,000 U urokinase, and 25 mg 
tolazoline. Among the numerous vascular ectasias, they were able to pinpoint the 
entity responsible for bleeding. A 3 French catheter was later placed prior to surgery 
to allow for staining of the distribution with methylene blue which aided in the resec-
tion. In the ensuing 9 months, the patient experienced no further bleeding. 

  Heparin infusion   has been used to unmask or amplify bleeding in order to identify 
a bleeding site angiographically. Following a papaverine augmented angiogram iden-
tifying 6 out of 18 GI bleeding patients, 24 h heparin administration in the remaining 
patients localized six additional bleeds. Thus, 12 out of 18 bleeds (67 %) were local-
ized angiographically by Mernagh [ 4 ]. This is similar to the yield obtained by Koval. 

 In 1998, Malden et al. [ 5 ] published the results of the fi rst prospective use of 
provocative radiography, specifi cally scintigraphy. From September 1991 to May 
1996 ten examinations were performed in 9 patients that had two or more hospital-
izations for substantial GI bleeding, defi ned as bleeding requiring hospitalization, 
transfusion, or a 6 % decrease in hematocrit. All recruited patients could tolerate 
angiography and/or surgical intervention, if needed. All patients had a negative 
angiogram within 4 months, and all patients had negative upper endoscopy, lower 
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endoscopy, and a small bowel study (enteroclysis, enteroscopy, or single-contrast 
barium study). Patients were given systemic heparin and urokinase and scintigraphy 
was performed. Four of the patients had positive scintigraphy within the fi rst 4 h. 
However, positive angiography and intervention occurred in only two of the four. 
Thus only two of the ten studies yielded a positive result with the use of systemi-
cally heparin and urokinase. 

 A few series have looked at arterial catheter directed provocation of lower GI 
hemorrhage. Bloomfeld [ 6 ] reported a diagnostic success with two of seven patients 
(29 %) utilizing intra-arterial tolazoline, heparin, and/or urokinase in a provocative 
angiographic study. Ryan et al. [ 7 ] reported 6 out of 16 patients (38 %) were positive 
after provocation with systemic heparin, and selective tolazoline and intra-arterial 
tPA. Three of these patients were treated with super-selective embolization, but one 
of these patients required a resection 2 months later for recurrent bleeding. The 
three remaining positive provocations were treated nonoperatively. Interestingly, of 
the ten patients who were negative during provocation, two had vascular abnormali-
ties, and fi ve rebled. Widlus and Salis [ 8 ] described inducing colonic hemorrhage in 
eight out of nine patients (89 %) with occult, recurrent, massive lower GI bleeding 
using reteplase as the fi brinolytic agent. Microcoil embolization was successful in 
fi ve, and failed in one, who required a colon resection. Hemorrhage spontaneously 
stopped in two patients. All patients underwent a colonoscopy within 10 days and 
were without signifi cant fi ndings. 

 Based upon the available data, an assumption that reteplase may be the optimal 
agent for the induction of bleeding may be considered. However, equivalent dosing 
of the medications as well as other factors may have contributed to the variability in 
sensitivities. Of the fi brinolytic agents available, reteplase has lower fi brin specifi c-
ity than tPA, however, it has superior clot penetration. Likely, the economic impact 
of stocking these medications in pharmacy formularies precludes the availability of 
both at a single institution. Notably, tolazoline is no longer available in our market, 
and nitroglycerin has replaced it.   

    Complications and  Risk Assessment      

   Potential complications may occur such as hypotension, puncture site hematoma, 
and post-procedural hemorrhage requiring transfusion. None of the literature on 
provocative angiography have reported any episodes of the most feared complica-
tions associated with provocative angiography: uncontrollable GI, central nervous 
system, or nontarget bleeding. This may be related to the fact that tPA is primarily 
metabolized by the liver, and with mesenteric arterial injection, there is a very high 
fi rst-pass metabolism of tPA, which theoretically will result in markedly lower sys-
temic concentrations as compared to intravenous infusion. However, careful patient 
selection is still crucial. Patients should be screened prior to provocation for basic 
exclusionary criteria for fi brinolytic therapy (Table  18.1 ). The presence of portal 
hypertension is a relative contraindication, because provocation of an occult portal 
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venous source of hemorrhage, such as esophageal or gastric varices, typically can-
not be readily controlled without a change in endovascular approach (i.e., TIPS) or 
modality (i.e., endoscopy). Due to potentially substantial amounts of contrast 
needed to complete the examination, close attention to renal function is required. 
Proper hydration and resuscitation of the patient is recommended. Other factors for 
consideration include life-threatening contrast reaction, as well as the surgical can-
didacy of the patient. This can be a time-consuming examination requiring the 
patient being able to lay supine and follow commands, using pain and sedative 
medications as adjuncts. To facilitate the procedure, general anesthesia may need to 
be considered. Both the interventionalist and the surgeon need to have a well- 
thought- out plan prior to the initiation of provocative angiography. At our institu-
tion, provocative angiography is only done with the approval of the surgical 
service.  

        Methods   

  Our provocative angiography protocol involves fi rst performing conventional diag-
nostic mesenteric angiography on fore-, mid-, and hindgut distributions (celiac, supe-
rior mesenteric, and inferior mesenteric arteries). Unless the patient is unstable, the 
majority of patients have undergone scintigraphic imaging to determine the vascular 
distribution of concern. In the event scintigraphy has identifi ed a bleeding site, the 
relevant vascular distribution is targeted for provocation. If there is no bleeding on 
scintigraphy, the superior mesenteric artery is targeted due to the opportunity to cover 
a greater length of the lower GI tract with vasodilator and fi brinolytic. Others such as 
Wildus [ 8 ] have suggested starting with the inferior mesenteric artery, due to the rela-
tive diffi culty entering this vessel, as compared to the superior mesenteric and celiac 
distributions. 

 Just as there is variation of techniques between institutions, we have had variable 
approaches to provocative angiography. Over time, we have made an attempt to 
standardize our approach, in order to improve safety and provide consistency in our 
own internal reviews. Our current algorithm is depicted in a fl owchart (Fig.  18.1 ).

   Table 18.1    Contraindications  to provocative angiography        

 Absolute contraindications  Relative contraindications 

 Transient ischemic attack within 2 months  Recent major surgery, trauma, 
cardiopulmonary resuscitation 

 Cerebrovascular accident within 6 months  Uncontrolled hypertension 
 Intracranial neoplasm  Endocarditis 
 Craniotomy within 3 months  Pregnancy and postpartum period 
 Mobile left heart thrombus  Severe cerebrovascular disease 
 Intestinal surgery within 3 months  Portal hypertension 
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   This regimen is then repeated for the second most suspicious distribution. 
Angiography is acquired with the injection rates of 5–7 mL/s into either the celiac 
or superior mesenteric arterial distribution for a total injection of 20 mL. In the 
inferior mesenteric arterial distribution, 3 mL/s or hand injection for a total of 
10 mL is injected. This allows for adequate opacifi cation of the distal vascular bed 
where the bleeding originates (Fig.  18.2a, b, c and d ). 

  Fig. 18.1    Provocative angiography  algorithm         
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       Conclusions 

 Certainly, this is a multidisciplinary endeavor, not limited to the interventionalist, 
and involves a consensus of surgical, medical, and radiological colleagues. Rates of 
diagnostic success are certainly variable due to lack of standardized protocols for 
provocative studies (Table  18.2 ). The optimal type, dosing, and combination of 
vasodilator, anticoagulant, and fi brinolytic agents are unclear. Other factors such as 

  Fig. 18.2    ( a ) 53-year-old male presents with positive scintigraphy in the hepatic fl exure, transient 
hypotension with prior bleeding episode, and one previous negative arteriogram. Initial injection of 
the superior mesenteric artery is normal without extravasation. ( b ) Injection of the superior mesen-
teric artery following the administration of 5000 U heparin, 200 mcg nitroglycerin, and 4 mg tPA 
demonstrates active bleeding ( arrow ) from a branch from the right colic which was suspected on 
scintigraphy. ( c ) Injection through the microcatheter following placement of coils ( arrow ) within 
the arcuate branches supplying the area of extravasation. ( d ) Completion arteriogram demonstrates 
coils ( arrow ) with no further bleeding and preserved collateral supply to the region of colon       
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time from active bleeding, institutional, and operator experience all impact the 
 variable success rate reported in the literature. Therapeutic success is also broadly 
defi ned and, at least, should be stratifi ed into embolization and surgical. At times, 
success may be of a hybrid form, where bleeding sites can be marked with methy-
lene blue [ 9 ] or fl uoroscopically locatable coils [ 10 ]. Although provocative angiog-
raphy appears to be performed safely, the decision to proceed requires thoughtful 
consideration. Prospective data is scant and a large-scale study would further defi ne 
the role of provocative angiography.
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    Chapter 19   
 The Unstable Patient with Obscure 
Gastrointestinal Bleeding: Surgical 
and Nonsurgical Management                     

     Rebecca     P.     Petersen       and     Aurora     D.     Pryor   

         Obscure Gastrointestinal Bleeding: Defi nitions, Causes, 
and Epidemiology 

   Obscure gastrointestinal bleeding (OGIB)   is defi ned as intermittent or persistent 
loss of blood that occurs or reoccurs after evaluation by upper gastrointestinal and 
lower gastrointestinal endoscopy [ 1 ]. The clinical presentation can vary dramati-
cally, from occult blood loss that is only detectible by hemoccult testing, manifest-
ing as iron defi ciency to overt clinical manifestations of hematemesis, melena, or 
hematochezia requiring transfusion and hospitalization. The  differential diagnosis 
of OGIB   is extensive and the most common causes are listed in Table  19.1  [ 2 ]. 
Overall, OGIB represents approximately 5 % of all episodes of gastrointestinal 
bleeding [ 1 ,  2 ,  19 ]. Importantly, the most common causes of OGIB vary with age. 
Among patients less than 25 years old, the most common etiology is Meckel’s 
diverticulum and other embryonic remnants. Among patients aged 30–50 years, 
various small bowel tumors tend to predominate, and older patients greater than 50 
years old tend to have vascular pathology leading to bleeding [ 3 ,  4 ].

   Provided the patient is hemodynamically stable, it is useful to try and narrow the 
potential etiologies prior to engaging in diagnostic procedures, as the  differential 
diagnosis for OGIB   is extensive. Detailed medical history regarding prior episodes, 
travel history, concomitant medical conditions such as pancreatic disease, coagu-
lopathies, HIV status, family history of GI bleeding, and prior surgical procedures 
including vascular and gastrointestinal bypass surgery are important. Also, patients 
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should be asked about intake of anticoagulants or ulcerogenic medications [ 19 ]. A 
detailed approach to the history can often defi ne the appropriate diagnostic approach 
to the patient and improve the chances of an accurate diagnosis.   

    Initial Management and Approach to the  Unstable   OGIB 
Patient 

  Patients with unstable OGIB present similarly to common unstable acute causes of 
gastrointestinal bleeding. Thus, the initial medical management and stabilization 
should be similar to standard management for gastrointestinal bleeding as patients 
could be presenting with a de novo source. Initial maneuvers should include assess-
ment of hemodynamic volume status, obtaining adequate intravenous access, and 
gastrointestinal lavage as appropriate. Additionally, appropriate bloodwork should 
be performed, typical pharmacotherapeutic measures should be instituted, and 
patients should be placed on NPO status. 

 All patients with overt OGIB require admission to the hospital, which for the 
OGIB patient affords an excellent opportunity to engage in directed diagnostic test-
ing. As previously noted, diagnostic testing should be directed according to potential 
risk factors based on a detailed medical history. An algorithmic approach to the diag-
nostic evaluation is useful to avoid unnecessary testing and to focus the evaluation 
(Fig.  19.1 ). Among all patients, the most likely  etiology of OGIB   is an upper or lower 
gastrointestinal tract source that was initially missed on prior endoscopic examina-
tion. A review of published studies suggests that between 35 and 75 % of presumed 
OGIB lesions are actually found on repeat upper or lower endoscopy [ 5 – 13 ]. Hence, 
once hemodynamic stability has been achieved, the fi rst maneuver for all patients 
should be to repeat the previous esophageal, gastric, and duodenoscopy, and then 
colonoscopy if negative. Often times etiologies such as tiny Dieulafoy’s lesions, 

   Table 19.1    Common  causes of   obscure gastrointestinal bleeding   

 Missed upper or lower gastrointestinal source 
 Vascular anomalies: lymphangioma, extraluminal AVM, submucosal vessel, angiodysplasia/
ectasia 
 Neoplasm: primary, metastasis, or invasion by local spread, lipoma, GIST 
 Complications from previous surgery 
 Aorto-enteric fi stula: primary or secondary, also iliac-enteric 
 Extraluminal source: hemobilia, hemosuccus pancreaticus 
 Infl ammation: celiac disease, IBD (Crohn’s), sarcoidosis 
 Meckel’s diverticulum, or other ectopic tissue 
 Other small bowel diverticuli or duplication cysts 
 Intussusception 
 Medical: coagulopathy, liver disease with small bowel varices, drug induced 
 Infectious: CMV, TB, whipworm, salmonella 

R.P. Petersen and A.D. Pryor



213

Cameron’s ulcers (lesions in hiatal hernias), collapsed esophageal or gastric varices 
are missed [ 19 ]. Ideally, the repeat endoscopy should be performed within 48 h of the 
current acute bleeding event to achieve the greatest diagnostic success.

   If the repeat endoscopies are negative, we recommend the next diagnostic 
maneuver be stratifi ed by age and any other pertinent medical history. In the 
absence of other clear risk factors for other causes, younger patients should 
undergo nuclear imaging for a Meckel’s diverticulum. Middle-age patients (30–
50 years old) should be considered for push, double–balloon, or capsule enteros-
copy, depending on the available diagnostic equipment. Older patients (greater 
than 50 years old) should be considered for evaluation of a vascular etiology, 
including vascular ectasias, hemangiomas, and Dieulafoy’s malformation. As the 
initial diagnostic maneuver in the older patient, either an enteroscopic approach 
or an angiographic approach can be considered. 

 Among stable older patients without active bleeding, push or pill enteroscopy is 
preferred as angiograms and tagged red blood cell scanning are only effective when 
active bleeding is suspected. In some cases in which hemodynamic instability is not 
a concern or previous enteroscopic imaging has been performed, consideration can 
be given to a diagnostic challenge with an anticoagulant. It is important to select an 
anticoagulant that can be easily reversed in the event of severe bleeding. Typically 
administering up to 5000 IU of unfractionated heparin is a reasonable approach, as 
it can be reversed with protamine in a ratio of 1 mg per 100 IU of unfractionated 
heparin, up to a maximum dose of 50 mg. Importantly, patients receiving NPH insulin 
may have a severe anaphylactic reaction to protamine, and hence diabetes should be 
considered a relative contraindication to this approach. A challenge should be per-
formed in a coordinated effort with the appropriate radiology resources in anticipation 

  Fig. 19.1     Diagnostic algorithm         
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of further angiographic imaging once bleeding occurs. If the source can be treated 
endovascularly after diagnostic angiography, we strongly recommend this approach 
before proceeding to surgery. 

 If these initial tests are unrevealing or do not localize a source, it is not in the best 
interest of the patient to proceed with an undirected open surgical approach to diagno-
sis. Historical data have suggested that open laparotomy was only diagnostic in 30 of 
100 cases, and of these 30, 17 (58 %) likely would have been made with noninvasive 
techniques available today [ 14 ]. A more recent series found that while a diagnosis was 
made in 29 of 53 OGIB cases by open laparotomy, 15 additional cases were diagnosed 
by enteroscopy, and importantly 29 % of patients had a rebleeding episode with overall 
mortality 7.5 % [ 15 ]. Thus, we prefer to consider less invasive approaches to diagnosis 
when available. Over the past 10 years, noninvasive diagnostic techniques such as 
 multiphase               computed tomographic (CT) or magnetic resonance (MR) enterography 
have been introduced and are highly effective in identifying small bowel lesions, but 
may be limited by opaque debris, inadequate distension, gastric retention, etc. [ 20 – 22 ]. 
CT or MR  enterography               may be considered when capsule endoscopy is incomplete, 
negative, or contraindicated [ 22 ]. In the absence of a clear diagnosis after initial strati-
fi ed testing in an otherwise stabilized patient, we prefer either to wait for another epi-
sode of bleeding or to consider provocative testing with an anticoagulant.   

    Laparoscopic Approach to Diagnosis and Management 
 of      OGIB 

   If a source is localized by noninvasive or angiographic imaging or the patient continues 
to be hemodynamically unstable or require transfusion, we recommend an initial diag-
nostic laparoscopic approach coupled with use of intraoperative endoscopy if neces-
sary (Fig.  19.2 ). Specifi cally, for a patient with a non-localized lesion, a diagnostic 
laparoscopy should be performed. Of course, if the patient has an absolute contraindi-
cation to laparoscopy a laparotomy is then recommended. Access is achieved either 
with an open technique with insertion of the Hasson cannula at the umbilicus or by an 
insertion of a Veress needle. Additional 5 mm ports are initially placed in the lower 
quadrants to facilitate running of the small bowel from the ligament of Treitz to the 
cecum. Additional ports can be placed or the 5 mm ports may be exchanged over for 
12 mm ports if necessary depending on the intraoperative fi ndings (Fig.  19.3 ). All four 
quadrants of the abdomen are initially explored and attention is then turned to a thor-
ough investigation of the small bowel from the stomach to the cecum. If an obvious 
etiology is identifi ed a suture may be placed to mark the region. It is important to real-
ize that intralumenal blood clots may resemble a mass upon extra-lumenal exploration. 
Prior to resection, the surgeon must be confi dent that indeed the identifi ed pathology is 
the cause of the ongoing hemorrhage.

    If there is no obvious source identifi ed after running the small bowel and closely 
investigating the colon, intraoperative endoscopy should be performed.  Enteroscopy      
may be performed orally, anally, or through an enterotomy. If investigation is initially 
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taken via a natural orifi ce then a colonoscope or enteroscope may be preferentially used. 
The investigated bowel is telescoped over the scope as it advances. If no obvious pathol-
ogy is identifi ed then bowel clamps can be placed distally or proximally to mark the 
limits of the natural orifi ce endoscopy. Next, the small bowel is eviscerated from an 
umbilical incision which may need to be extended and an enterotomy is made following 

  Fig. 19.2    Intraoperative 
 enteroscopy     . An 
endoscope, preferably an 
enteroscope, is passed 
transorally and the bowel 
is run over the scope with 
the assistance of 
laparoscopic graspers. 
Lesions identifi ed with this 
approach can be diagnosed 
and treated in the same 
setting       

  Fig. 19.3    Diagnostic  laparoscopy     . Initial setup includes three or four 5-mm trocars to facilitate 
full exploration of the abdomen. If pathology is identifi ed, one or more trocars may be upsized to 
allow for passage of a surgical stapler and specimen extraction       
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placement of a purse string suture in an effort to avoid gross contamination. The gastro-
scope is then inserted and the small bowel is thoroughly examined using a telescoping 
technique between the previously placed laparoscopic proximal and distal clamps which 
designate the limits of the natural orifi ce endoscopy. Usually two surgeons are required. 
If the source is identifi ed then resection may be performed laparoscopically (Fig.  19.4 ).

   Several case reports and small case series have been described using this tech-
nique [ 16 – 18 ]. However, given the rarity of OGIB, there have been no large cohort 
series described thus far.    

  Fig. 19.4    Laparoscopic 
 small bowel resection     . A 
mesenteric window is 
created bluntly at the 
resection point ( a ). The 
bowel is transected with a 
surgical stapler ( b ). The 
mesentery is divided with 
an electrosurgical device 
( c ). The anastomosis is 
then completed with 
surgical staplers ± sutures       
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    Summary 

 OGIB is one of the most challenging diagnostic scenarios for gastroenterologists 
and surgeons alike. As the differential diagnosis is large and the causes are rare, a 
focused approach toward diagnostic testing should be taken, guided by key aspects 
of the medical history. Importantly, a second round of standard upper and lower 
endoscopy should be considered for all patients as the most common cause of OGIB 
is a previously missed lesion on routine endoscopy. 

 Further evaluation should be guided by medical history and the patient’s clinical 
condition. Stable patients should be evaluated with capsule, push, or double-balloon 
enteroscopy, depending on available resources. Consideration should also be given 
to performing either CT or MR enterography. Patients with active bleeding that are 
not hemodynamically unstable should be evaluated with noninvasive and angio-
graphic imaging as open diagnostic laparotomy carries a signifi cant risk of morbid-
ity and mortality, and frequently the diagnosis can be made using less invasive 
techniques. For some patients, a challenge with a reversible anticoagulant can be 
considered in coordination with the appropriate imaging resources. Finally, if sur-
gery for OGIB is required to evaluate the small bowel, we recommend a combined 
laparoscopic and endoscopic approach as the fi rst-line approach.     
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