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Over the past two decades, the field of Female Pelvic Medicine and 
Reconstructive Surgery has evolved and since 2013 has been recognized as 
an official domain of medicine by the American Board of Medical Specialties. 
During that same period of time, I have had the honor and privilege of work-
ing with Kathleen Kobashi on numerous projects related to the specialty that 
we call our own. She brings unique insights and an unbridled passion to the 
care of her patients and the advancement of the art and science of the field. 
Her vision for this book is to provide its readers with advanced knowledge of 
the more complex challenges encountered by a group of experienced experts. 
In this era in which the field of Pelvic Floor Medicine has appropriately 
evolved toward a more truly multidisciplinary approach to our patients, Dr. 
Kobashi has partnered with Dr. Steven Wexner, a world-renowned colorectal 
surgeon, to include experts in colorectal surgery to provide their important 
input.

Drawing from both the experiences of the authors and the practical use of 
the evidence-based data and information available, Dr. Kobashi and Dr. 
Wexner have created a resource that focuses on the thought-leader’s approach 
to complex FPMRS problems and scenarios. Hence its uniqueness—a book 
that provides its readers with evidence-based, experience-based, and case-
based learning. I believe that the type and style of learning provided in this 
text is exactly what is needed for the ultimate benefit of our patients as the 
specialty of FPMRS continues to grow and evolve in the decades to come.

Los Angeles, CA, USA Victor W. Nitti
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Female Pelvic Medicine and Reconstructive Surgery (FPMRS) has recently 
become recognized as an official domain of medicine by the American Board 
of Medical Specialties. As such, attention to this subspecialty that intersects 
urology, gynecology, and colorectal surgery has significantly increased dur-
ing the past decade. Indeed, FPMRS has become an integral part of the core 
curriculum of urology residencies, and with more individuals achieving 
advanced training in the field, a notable evolution of the entire discipline has 
been realized. Importantly, with more clinicians being trained, more patients 
are being treated, and new challenges are continually arising. It must also be 
emphasized that with this evolution, the close anatomical and functional rela-
tionships of the lower genitourinary and colorectal systems have come to the 
forefront of thinking, underscoring the importance of a multidisciplinary 
approach to the pelvic floor as a global entity.

This book offers a resource that focuses on advanced scenarios in pelvic 
floor medicine. While there are many textbooks in urology, urogynecology, 
gynecology, and colorectal surgery that discuss pelvic floor disorders (PFD), 
this book is exclusively dedicated to comprehensive strategies to address the 
clinical challenges in PFD. The issues presented in this textbook are essential 
to all practitioners of pelvic floor surgery.

In a general sense, the book is organized by PFD, including the evaluation 
and treatment of urinary incontinence, fecal incontinence, and pelvic organ 
prolapse. In order to offer a logical perspective, the initial chapters in each 
part review the fundamentals of a proper comprehensive assessment of 
patients with PFDs of any complexity and the treatment options that are avail-
able for each. However, the overarching theme of this book is a focus on more 
complex and challenging situations that are becoming more frequently 
encountered as more clinicians enter this field. As the sheer number of 
patients treated each year rises and the length of follow-up continues to 
increase, new scenarios have arisen that require a shift in approach from that 
of the treatment-naïve patients.

In order to maintain clinical relevance and applicability for the reader, 
each chapter is written based on clinical scenarios. The book is designed to 
impart to the reader the reflections and opinions of numerous internationally 
renowned experts who have been in the field as it has evolved. The format is 
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unique in that it presents the material in a practical manner that can be applied 
to daily practice. Our hope is that the reader will learn how to approach the 
most challenging of multidisciplinary clinical situations with confidence.

Seattle, WA, USA Kathleen C. Kobashi
Weston, FL, USA Steven D. Wexner 
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Abbreviations

AUA American Urological Association
FI Fecal incontinence
MMSE Mini-mental status exam
MUI Mixed urinary incontinence
OAB Overactive bladder
PFD Pelvic floor dysfunction
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POP-Q Pelvic Organ Prolapse Quantification 
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SUI Stress urinary incontinence
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UI Urge incontinence

 Case Scenarios

 Case Scenario 1

A 45-year-old woman presents with stress uri-
nary incontinence. She denies any storage/over-
active bladder or prolapse symptoms. Physical 
examination reveals a positive supine cough 
stress test and urethral hypermobility with no evi-
dence of prolapse.

 Case Scenario 2

A 62-year-old female presents with bothersome 
symptoms of urinary urgency and frequency, 
nocturia, and urge incontinence. She denies stress 
incontinence. She has never been treated with 
medical or surgical therapy.

 Case Scenario 3

A 58-year-old G3P3 woman presents with a 
bothersome vaginal bulge and constipation. This 
is associated with a sensation of incomplete blad-
der emptying with mild urinary frequency. She 
has a prior history of stress urinary incontinence 
that spontaneously resolved 2 years ago. On pel-
vic examination, the patient has a grade 3 cysto-
cele, a grade 2 rectocele, and a negative empty 
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supine cough stress test with or without the cys-
tocele reduced.

 Introduction

Pelvic floor dysfunction (PFD) is a condition that 
may manifest as multiple complaints, such as uri-
nary incontinence, fecal incontinence, and pelvic 
organ prolapse. PFD is highly prevalent and 
increases with advancing age. Twenty-five per-
cent of women in the United States report symp-
toms related to one or more of these complaints 
[1–3]. It is commonly associated with obstetric 
injury following childbirth; however, there are 
many contributing causes of PFD that include 
neurologic disorders, prior surgeries, trauma, or 
unknown causes [1].

While PFD-related symptomatology often 
varies from patient to patient, the effect on indi-
vidual quality of life and the burden of disease on 
the healthcare system can be significant. Hu et al. 
performed a cost-of-illness analysis in the United 
States and found that the total cost of urinary 
incontinence (UI) was $19.5 billion dollars and 
overactive bladder (OAB) was $12.6 billion dol-
lars in the year 2000 [4]. With an aging popula-
tion in the United States, the prevalence of these 
disorders is expected to rise. Therefore, under-
standing the diagnosis and treatment of these dis-
orders is of great importance.

 Essentials in History and Physical 
Exam Including Urinary and Fecal 
Incontinence Scores

Symptoms of PFD such as urinary symptoms, 
defecatory symptoms, or prolapse symptoms can 
occur alone or in combination. As a result, a thor-
ough history is essential. An assessment of the 
impact each symptom has on a patient’s quality 
of life is also important, as this can guide the cli-
nician regarding goals of care. Several validated 
questionnaires are available for quality-of-life 
assessment, which allows the patient and physi-
cian to treat the most bothersome symptom first. 
Finally, a careful physical exam plays an impor-
tant role in elucidating the pathophysiology of 
the patient’s symptoms.

 Terminology

Lower urinary tract symptoms typically lead the 
patient to seek care. Symptoms can be variable 
and include both storage and voiding complaints. 
The International Continence Society published a 
report that standardized terminology for many of 
the lower urinary tract symptoms in 2002 [5] and 
a recent updated terminology report on PFD in 
2017 [6]. Examples of lower urinary tract symp-
toms are summarized in Table  1.1, along with  
the underlying anatomical changes and 

Table 1.1 Terminology used for lower urinary symptoms

Term Symptom Common pathophysiology
Stress urinary 
incontinence (SUI)

Complaint of involuntary urinary loss with physical exertion, 
sneezing/coughing, or other activities raising intra- 
abdominal pressure

Weak urinary sphincter

Urinary urgency Complaint of sudden compelling desire to urinate that is 
difficult to defer

Detrusor overactivity

Urinary frequency Complaint of voiding too often by day Detrusor overactivity
Urge incontinence 
(UI)

Complaint of involuntary urinary loss associated with 
sensation of urgency

Detrusor overactivity

Mixed urinary 
incontinence (MUI)

Complaint of involuntary urinary loss associated with 
physical exertion/rise in intra-abdominal pressure and also 
with urgency

Detrusor overactivity and 
weak urinary sphincter

Overactive bladder 
(OAB)

Complaint of urinary urgency, with or without urge 
incontinence, typically with frequency and nocturia

Detrusor overactivity

Fecal incontinence 
(FI)

Complaint of involuntary loss of feces, with or without 
urgency

Weak anal sphincter

Adapted from “The standardisation of terminology of lower urinary tract function: report from the Standardisation Sub- 
committee of the International Continence Society,” 2002 and updated in 2017 [5, 6]

R. Syan et al.



5

pathophysiology most commonly associated 
with these symptoms.

 Patient History

A thorough patient history, including exacer-
bating and alleviating factors, can help to iden-
tify the specific cause of the patient’s pelvic 
floor symptoms. Once the chief complaint is 
established, it is important to determine any 
contributing medical conditions. For instance, 
disease processes such as diabetes can lead to 
high volumes of urine production and present 
as urinary frequency or nocturia. Neurologic 
conditions such as Parkinson’s disease or 
stroke can be associated with urinary storage 
dysfunction [7, 8].

A detailed history of surgical procedures is 
important, especially prior abdominal and vagi-
nal surgeries, as these can have adverse conse-
quences on the pelvic floor. Prior vaginal surgery 
can result in surgical disruption of the normal 
pelvic floor support, alter bladder anatomy and 
neurologic function, and in some cases result in 
changes in the caliber of the vaginal canal, con-
tributing to subsequent PFD. For example, a his-
tory of hysterectomy for an indication other than 
prolapse repair has been shown to be a risk factor 
for subsequent prolapse [9].

A careful gynecologic history can be espe-
cially important in the setting of pelvic organ 
prolapse. This history should include parity, vagi-
nal versus cesarean route of delivery, infant birth 
weight, use of forceps versus vacuum assistance, 
and associated obstetric lacerations to the vagina 
and rectum, as these are all known to be  associated 
with pelvic organ prolapse [10]. Current meno-
pausal status is important to ascertain, as vaginal 
atrophy related to menopause is associated with 
voiding and sexual dysfunction. Hormone 
replacement therapy has been shown to be effec-
tive and may be indicated [11]. Treatment should 
be individualized based on patient history and 
symptoms, with oral therapy, topical therapy, or a 
combined approach. Any history of abnormal 
vaginal bleeding or discharge should also be elic-
ited to determine if procedures such as pelvic 

ultrasound or Papanicolaou smear are needed 
prior to intervention.

The clinician should always review the 
patient’s medication list, as many medications 
have side effects that can result in voiding dys-
function, constipation, and dry mouth. For exam-
ple, sympathomimetics can result in increased 
tone of the urinary sphincter and therefore an 
obstructive pattern of voiding. Anticholinergics 
can weaken detrusor contractions and cause 
incomplete bladder emptying or, in some cases, 
urinary retention [12]. Diuretics and antihyper-
tensives increase urine production that can cause 
urinary frequency and nocturia [13].

Studies suggest that there is a genetic compo-
nent to the development of both pelvic organ pro-
lapse and urinary incontinence [14–16]. 
Therefore, obtaining a family history can help 
determine a patient’s likelihood of developing 
these disorders and may help predict eventual 
severity of disease [17].

Urinary, fecal, and pelvic symptoms can be 
complex, and evaluation should be directed 
toward understanding the degree of bother. For 
example, when a patient presents with urinary 
incontinence, it is important to differentiate urge 
from stress. Clinicians should determine the fre-
quency of incontinence, the exacerbating behav-
iors, the presence of urgency symptoms, the 
volume of leakage, and the sensory awareness of 
the incontinence. It is helpful to distinguish 
between daytime and nighttime incontinence to 
help understand diurnal variations in functional 
bladder capacity and urine production. 
Obstructive voiding symptoms should be evalu-
ated. These include hesitancy, intermittency, 
straining to void, and feelings of incomplete 
bladder emptying. A post-void residual can be 
obtained to identify incomplete emptying or uri-
nary retention. A timeline detailing the onset of 
symptoms and associated events such as preg-
nancies or surgical interventions should be 
established.

Bothersome pelvic organ prolapse (POP) is 
often associated with a bulge sensation or 
pressure- like sensation in the vaginal canal. 
Patients should be asked if they must “splint” or 
manually reduce the vaginal bulge in order to uri-
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nate or defecate. Obstructive patterns of urination 
or defecation should raise index of suspicion for 
POP-Q stage 3 or greater prolapse.

Finally, an assessment of patient’s physical 
activity can be useful when it is used to identify 
the exacerbating maneuvers, adverse impairment 
of patient’s mobility, prevention of physical 
activity, and the impact each of these may have 
on a patient’s quality of life.

 Pad Tests, Voiding Diaries, 
and Questionnaires

Given the complex relationship among PFD 
symptoms, questionnaires are useful tools for 
quantifying the severity and degree of bother 
associated with each symptom. There are many 
questionnaires available for the assessment of 
PFD.  The most commonly used questionnaires 
are summarized in Table 1.2 [18–29].

Pad weight tests are commonly used to quan-
tify volume of incontinence. Pads are counted 
and weighed over a 24-hour period to assess uri-
nary leakage. These pads are weighed, and 
patients are categorized as having mild, moder-
ate, or severe incontinence based on pad weight 
[30]. However, this can be burdensome to per-
form for both patients and clinicians, and Nitti 
et  al. demonstrated that patient report of pad 
number and subjective description of pad satura-
tion is as effective as a pad weight test [31]. Pad 
tests are especially useful in clinical trials where 
they provide objective measurements of inconti-
nence. However, they are less commonly used in 
clinical practice and have been mostly replaced 
by patient self-report of pad use.

Voiding diaries are completed by patients and 
document the number of voids, the number of 
incontinence episodes, the presence of urgency 
or stress-related episodes, and a detailed report of 
fluid intake. This allows the clinician to better 
understand the type of incontinence as well as the 
severity of the symptoms. There is no consensus 
on the ideal duration of the voiding diary; how-
ever, 2- to 7-day voiding diaries have been shown 
to be reliable [32]. Schick et al. found that a 4-day 
diary was as effective as a 7-day diary [33]. 
Voiding diaries also help clinicians identify areas 

Table 1.2 Commonly used questionnaires for evaluating 
pelvic floor dysfunction

Questionnaire Utility
Fecal incontinence
Fecal Incontinence 
Quality of Life (FIQL) 
[18]

Assessment of symptoms 
of fecal incontinence and 
impact on quality of life

Fecal Incontinence 
Severity Index (FISI) 
(from the American 
Society of Colon and 
Rectal Surgeons) [19]

Assessment of the 
severity of symptoms of 
fecal incontinence and 
can be used to evaluate 
change following 
treatment

Cleveland Clinic 
Florida- Fecal 
Incontinence Score 
(CCF-FIS) [20]

Assessment of degree 
and frequency of 
incontinence and quality 
of life assessment

Pelvic organ prolapse
Pelvic Floor Distress 
Inventory (PFDI) [21]

Assessment of pelvic 
organ prolapse symptoms

Pelvic Floor Impact 
Questionnaire (PFIQ) 
[21]

Assessment of the impact 
of pelvic organ prolapse 
symptoms on quality of 
life

Urinary incontinence
Bristol Female Urinary 
Tract Symptoms 
Questionnaire (BFLUTS) 
[22]

Assessment of urinary 
symptoms and impact on 
quality of life and can be 
used to evaluate change 
following treatment

International Consultation 
on Incontinence Modular 
Questionnaire Short Form 
(ICIQ-UI-SF) [23]

Assessment of urinary 
incontinence

Incontinence Impact 
Questionnaire – Short 
Form (IIQ-SF) [24]

Assessment of the impact 
of urinary incontinence 
on quality of life

Incontinence Quality of 
Life Questionnaire 
(IQOL) [25]

Assessment of the impact 
of urinary incontinence 
on quality of life

Overactive Bladder 
Questionnaire – Short 
Form (OABq-SF) [26]

Assessment of symptoms 
of overactive bladder and 
the impact on quality of 
life

Overactive Bladder 
Symptom Score 
(OAB-SS) [27]

Often used as a screening 
questionnaire evaluating 
for overactive bladder 
symptoms

Questionnaire for Urinary 
Incontinence Diagnosis 
(QUID) [28]

Often used as a screening 
questionnaire evaluating 
for overactive bladder 
and/or stress incontinence 
symptoms

Urogenital Distress 
Inventory – Short Form 
(UDI-6) [24]

Assessment of degree of 
bother due to urinary 
tract symptoms

Urinary Incontinence 
Severity Score (UISS) 
[29]

Assessment of severity of 
symptoms and impact on 
quality of life
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that may benefit from behavioral modification, 
such as limiting fluids at night, limiting bladder 
irritants such as caffeine, and avoiding excessive 
fluid intake.

 Physical Exam

 Abdominal and Bimanual Exam
A basic examination of the abdomen should be 
routinely performed in all patients. Suprapubic 
fullness may indicate incomplete bladder empty-
ing. Abdominal exam should include evaluation 
of surgical scars, which may help identify opera-
tions known to contribute to the development of 
PFD. Scars from laparoscopic, suprapubic, groin, 
laparotomy, and Pfannenstiel incisions should be 
documented and compared to the patient’s surgi-
cal history. If surgical intervention is warranted, 
the site, number, and location of surgical scars 
may impact surgical approach.

The bimanual exam should also include evalu-
ation of the uterus and the adnexa for masses, as 
this may lead to deferment of elective interven-
tions until a malignant workup is complete. 
Pelvic floor strength, the presence of vaginal 
atrophy, and fascial integrity are also key aspects 
of the pelvic exam in PFD.

 Neurologic Exam
An overall picture of neurologic and cognitive 
health of a patient should be elicited while taking 
the patient’s history. Additional information can 
be obtained by evaluating a patients’ gait and 
ability to transfer their body weight from the 
chair to the table for the physical exam. If cogni-
tive deficits that raise concern for prior stroke or 
other neurologic disease are observed, a mini- 
mental state exam (MMSE) should be performed 
(Table 1.3). A score less than 24 is suggestive of 
cognitive impairment [34].

A basic neurologic exam should be performed 
during every pelvic examination to assess motor 
and sensory response. The first assessment that 
should be performed is visually, by asking the 
patient to perform a pelvic floor Kegel contrac-
tion, and assessing visually for a symmetric con-

traction of the perineum, pelvic floor, vagina, and 
anus. Tactile response should be assessed next, 
with an assessment of laterality and sensory 
discrimination.

Following these tests, the most commonly 
used neurologic reflex test of afferent and effer-
ent function is the anal wink or perineal reflex 
test. This is performed by gently touching the 
skin around the anus. The test is positive (or nor-
mal) if a symmetric contraction is elicited from 
the anal sphincter.

Following vaginal exam, the clinician should 
assess anal sphincter tone, sensation, as well as 
volitional anal sphincter contractility. If normal, 
then the clinician can assume that sacral innerva-
tion is present.

Table 1.3 Mini-mental status examination

Question Score
Orientation
  What is the year/season/date/day/month? 5
  Where are we (state/country/town/hospital/

floor)?
5

Registration
  The examiner names three unrelated objects 

and asks the patient to repeat all three. The 
examiner repeats them until the patient learns 
them, if possible. The number of trials is 
documented

3

Attention and calculation
  Serial 7s: 1 point for each correct answer, and 

stop after 5 answersCan also ask the patient 
to spell “world” backward

5

Recall
  Ask the patient to repeat the three objects 

previously given. 1 point is given for each 
correct answer

3

Language
  Name a pencil and a watch 2
  Repeat the following: “No ifs, ands, or buts” 1
  Follow a three-stage command (“Take a 

paper, fold it, place on floor”)
3

  Reach and obey the following: CLOSE 
YOUR EYES

1

  Write a sentence 1
  Copy a design shown (typically interlocking 

pentagons)
1

Total 30

Adapted from “The Mini-Mental State Examination in 
general medical practice: clinical utility and acceptance” 
by Tangalos et al. [34]
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 Evaluation for Stress Urinary 
Incontinence
According to the American Urological 
Association (AUA) guidelines on female stress 
urinary incontinence (SUI), it is important to 
objectively demonstrate SUI in patients who 
complain of incontinence with activity [35]. 
During the pelvic exam, a cough stress test should 
be performed, during which the patient should be 
asked to cough. If the patient has already voided, 
an empty supine cough stress test may be per-
formed. During the pelvic exam, urethral hyper-
mobility should be visually assessed using the 
Q-tip test (see Fig. 1.1). A lubricated sterile cot-
ton swab is placed in the urethra, and the patient 
is asked to perform a Valsalva maneuver. The 
maximal urethral deflection from the horizon is 
noted. Having a greater than 30-degree deflection 
from the horizon is consistent with urethral 
hypermobility. If incontinence and hypermobility 
are identified, then Marshall’s test may be per-
formed to elevate the vaginal fornices and assess 
for cessation of leakage [36]. If this results in 

continence during a cough or stress maneuver, 
this may indicate symptom success with a retro-
pubic sling.

If the patient has a cystocele, the tip of the half 
speculum, a vaginal packing, or pessary should 
be used to reduce the cystocele and assess for 
stress incontinence with and without the prolapse 
reduced. This is especially useful in patients who 
do not complain of SUI and are considering treat-
ment of the cystocele, either surgically or with a 
pessary. If occult SUI is unmasked, the patient 
should be counseled regarding the risk of bother-
some SUI. As part of this discussion, the clini-
cian should manage expectations while discussing 
the role of SUI procedures.

 Speculum Exam and Evaluation 
for Prolapse
A standard speculum exam should be performed 
on all females with symptoms of PFD. The clini-
cian should evaluate the external genitalia for 
abnormal masses and perform a general exami-
nation of the vaginal walls and cervix.

∆ < 30˚

∆ < 30˚

Normal

Stress urinary
incontinence

Resting Valsalva

Resting Valsalva

Fig. 1.1 Q-tip test for 
stress incontinence: with 
a sterile cotton tip within 
the urethra, a greater 
than 30° deflection from 
the horizon with cough 
or strain is indicative of 
urethral hypermobility
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The Pelvic Organ Prolapse Quantification 
(POP-Q) system exam is a standardized system 
used for quantifying the degree of POP. A com-
plete POP-Q exam is performed using a measur-
ing stick and a vaginal speculum. The exam 
entails assessment of vaginal length with the full 
speculum. A general appearance of the vaginal 
walls can be evaluated at this time. Half of the 
speculum is then used to retract the posterior wall 
for evaluation of the anterior wall and then subse-
quently to retract the anterior wall for posterior 
wall evaluation. The degree of descent with 
straining is quantified using the measuring stick 
during the speculum exam, and staging is quanti-
fied using the POP-Q staging system (see 
Fig. 1.2). The degree of descent of the apex can 
be evaluated during both anterior and posterior 
wall examinations, though this can be difficult to 
assess in some patients. Alternatively, the apex 
can also be assessed by placing a finger against 
the cervix and evaluating degree of descent down 
the vaginal canal during Valsalva maneuver. A 
limited POP-Q exam can also be performed using 
just a half speculum and should be combined 
with a bimanual exam.

 Pelvic Floor Exam
The caliber of the vagina is assessed visually and 
by placing one or two fingers in the vagina. 
During this evaluation, the patient should be 
asked to contract her pelvic floor (Kegel exercise) 
to determine if the patient is able to appropriately 
recruit the pelvic floor muscles. Patients with 
incontinence, prolapse symptoms, and poor con-
traction effort may benefit from pelvic floor mus-
cle training (PFMT) and biofeedback focused on 
strengthening the pelvic floor muscles, with or 
without the assistance of a formal pelvic floor 
physical therapist [37, 38].

Pelvic floor muscle tone, tenderness, and 
spasticity should be evaluated to assess both pel-
vic floor strength and excessive tightness of the 
pelvic floor muscles. High-tone pelvic floor can 
cause obstructive urinary symptoms, constipa-
tion, pelvic pain, and dyspareunia. In this setting, 
pelvic floor physical therapy is targeted toward 
relaxation of the pelvic floor during voiding, def-

ecation, and sexual intercourse. Assessment of 
pelvic floor tone is critical to directing the patient 
to the correct therapy, as a high-tone pelvic floor 
is best treated with pelvic floor down-training 
and biofeedback. The goal of therapy is to help 
patients identify strategies to isolate the pelvic 
floor musculature and relax the pelvic floor, in 
concert with a coordinated detrusor contraction if 
voiding complaints predominate, or Valsalva for 
defecatory dysfunction [39].

 Perineal and Rectal Exam
An evaluation of the perineum and rectum in 
patients with defecatory dysfunction or a recto-
cele is important. A rectal exam assesses anal 
sphincter tone and helps evaluate for the common 
causes of fecal incontinence. With a finger in the 
rectum, the posterior vaginal wall should be eval-
uated to assess for presence and degree of recto-
cele. The perineum is often attenuated in women 
with obstetric injuries; thus, the clinician must 
assess for the presence of an intact perineal body. 
Finally, rectal prolapse is often associated with 
pelvic organ prolapse and can often be treated 
concomitantly with pelvic organ prolapse repair. 
Thus, the clinician should visually assess for rec-
tal prolapse as the patient is asked to bear down. 
If present, patients should be referred to a 
colorectal surgeon for consideration of surgical 
management.

 Adjunct Studies 
in the Straightforward Patient

 Post-void Residual

When a patient enters a urologic and gynecologic 
clinic, a urine sample is often obtained for a 
screening urinalysis for the evaluation of lower 
urinary tract symptoms. At this point, an assess-
ment of a patient’s ability to empty her bladder 
can be easily performed using clean intermittent 
catheterization or an ultrasound bladder scanner 
to measure the patient’s post-void residual (PVR). 
The American Urological Association and the 
Society of Urodynamics, Female Pelvic Medicine 
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D

C

Aa

Ba Bp

Ap tvl

gh pb

Aa

Point Description Range of valves

Anterior vaginal wall 3 cm proximal to the
hymen

-3 cm to +3 cm

Ba Most distal position of remaining upper
anterior vaginal wall

-3 cm to +tvl

C Most distal edge of cervix or vaginal cuff
scar

-

-
D

Posterior fornix (N/A if post-
hysterectomy)

Ap Posterior vaginal wall 3 cm proximal to
the hymen

-3 cm to +3 cm

Bp Most distal position of remaining upper
posterior vaginal wall

-3 cm to +tvl

gh
(genital
hiatus)

Measured from middle of external
urethral meatus to posterior midline
hymen

pb
(perineal

body)

Measured from posterior margin of gh to
middle of anal opening

-

-

-tvl (total
vaginal
length)

Depth of vagina when point D or C
is reduced to normal position

Fig. 1.2 The Pelvic 
Organ Prolapse 
Quantification (POP-Q) 
system and the points 
that are measured
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and Urogenital Reconstruction (AUA/SUFU) 
guidelines on OAB recommend a PVR be 
obtained on all patients, as an elevated PVR can 
be associated with increased risk of voiding dys-
function following surgical intervention [40, 41].

Uroflowmetry is often available in the outpa-
tient clinical setting. Using a noninvasive 
machine, it measures the voided volume, the 
maximum rate of flow, the average rate of flow, 
and the pattern of flow. This is especially useful 
in patients with obstructive urinary symptoms or 
incomplete bladder emptying.

 Laboratory Testing

Routine laboratory testing is typically unneces-
sary for the initial evaluation. A urinalysis with 
or without urine culture may be obtained in 
symptomatic patients to rule out urinary tract 
infection (UTI) and quantify the presence or 
absence of microscopic hematuria. In a patient 
with three or greater red blood cells per high-
power field, in the absence of a UTI, a hematu-
ria workup should be considered [42]. 
Otherwise, laboratory testing in the uncompli-
cated patient is reserved for preoperative testing 
and may include a urinalysis with reflex urine 
culture when indicated, a complete blood count 
(CBC), and blood type and screen. Additional 
testing is based on an individual patient’s 
comorbidities and surgical risk.

 Evaluation of the Complex Patient

Patients often present with multiple symptoms 
of PFD or a complex history that may trigger 
additional intervention. Additional testing is 
recommended according to the AUA stress uri-
nary incontinence guidelines when the diagno-
sis is unclear or if there is mixed incontinence, 
obstructive urinary symptoms, urinary reten-
tion, a history of prior pelvic surgery, suspicion 
for neurogenic bladder, a negative stress test 
despite patient complaint of SUI, an elevated 
PVR, advanced POP, or other dysfunctional 
voiding [35].

 Physical Exam in the Complex Patient

Patients may complain of SUI; however, some 
patients may not demonstrate this on routine 
examination. Clinicians may be hesitant to per-
form a procedure without objective demonstra-
tion of SUI.  A simple maneuver is to place a 
sterile catheter and fill the bladder with water or 
saline, remove the catheter, and ask the patient to 
cough. For patients who report SUI with specific 
maneuvers such as standing from a seated posi-
tion or during exercise, a pad can be placed on the 
floor and the patient asked to squat and jump to 
see if SUI is demonstrated. Urodynamic studies 
can also be utilized to assess for SUI by asking 
the patient to perform provocative maneuvers.

A fistula should be suspected in patients with 
complaints of continuous or unaware fecal or uri-
nary incontinence. The clinician should have a 
high index of suspicion in those who have a his-
tory of either a severe obstetric injury or prior 
pelvic surgery. Fistulas can be challenging to 
diagnose, as they are often not visible to the 
naked eye. The double-dye tampon test can be 
performed for suspicion of a vesicovaginal or 
ureterovaginal fistula. A patient is given a 
phenazopyridine pill that changes the urine color 
to orange. At the same time, the bladder is filled 
via a catheter with dilute methylene blue. A clean 
dry tampon is placed in the vagina. The patient is 
allowed to resume normal activity for approxi-
mately 1 hour. The tampon is removed. The pres-
ence of orange staining in the tip of the tampon 
indicates a likely ureterovaginal fistula, while the 
presence of blue along the middle of the tampon 
indicates a vesicovaginal fistula. If blue is present 
on the distal edge of the tampon, it can be diffi-
cult to discern between incontinence and a distal 
vesicovaginal fistula. The use of fluoroscopy dur-
ing the filling and voiding phase of the urody-
namic studies can also be helpful in diagnosing a 
fistula.

 Urodynamics

Urodynamic testing is used to evaluate bladder 
storage and voiding function. This test is 
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 especially useful in cases of mixed urinary incon-
tinence, where the predominant type of inconti-
nence can be evaluated and aid in counseling 
patient on effective interventions. Patients in 
whom neurogenic bladder is suspected should 
undergo urodynamics to evaluate bladder func-
tion and importantly bladder compliance, as poor 
compliance places patients at risk for renal dys-
function. The AUA and SUFU have published 
guidelines on when to perform urodynamics in 
adults and recommend testing in patients with 
signs or symptoms of obstructive urination, sus-
pected neurogenic voiding dysfunction, mixed 
incontinence, and high-grade POP and patients 
with prior pelvic surgery [43].

 Cystoscopy and Imaging Studies

Routine cystoscopy is often unnecessary for the 
evaluation of PFD.  However, in patients with 
symptoms of a urinary tract malignancy such as 
hematuria, cystoscopy should be performed prior 
to intervention for elective procedures.

Patients with a history of pelvic mesh place-
ment, intermittent hematuria, recurrent UTI, dys-
uria, bladder calculi, and urethral and pelvic pain 
should have cystoscopy performed in order to 
rule out mesh erosion. If it is suspected that prior 
mesh may be contributing to symptoms of PFD, 
patients may benefit from mesh removal. 
However, patients rarely know the details of their 
mesh surgery, including mesh type, surgical 
approach (e.g., suprapubic versus transobtura-
tor), or location, and it may not be obvious on 
exam. Prior to surgical intervention, the clinician 
must obtain operative records to aid in surgical 
planning. If records are not available, transvagi-
nal ultrasound may be helpful. Staack et  al. 
reported that a transvaginal ultrasound in the 
hands of a skilled operator may help identify the 
location of mesh preoperatively [44].

For patients with symptoms of POP where an 
examination is difficult or inconclusive, a 
dynamic pelvic MRI may be considered. MRI 
has been shown to be particularly useful in evalu-
ation of a posterior compartment prolapse and 
distinguishing between a rectocele and an entero-

cele [45], though it may have a more limited role 
in evaluating apical prolapse [46].

 Discussion of Case Scenarios

 A. A 45-year-old woman presents with stress 
urinary incontinence. She denies any storage/
overactive bladder or prolapse symptoms. 
Physical examination reveals a positive 
supine cough stress test and urethral hyper-
mobility with no evidence of prolapse.

This case represents the index case described 
in the AUA/SUFU guidelines of SUI. The patient 
has symptoms consistent with SUI with no other 
competing PFD symptoms and has objective 
demonstration of SUI.  No additional testing is 
needed, and the patient may be counseled on 
interventions to treat SUI. Chapter 7 outlines 
treatment options for SUI.

 B. A 62-year-old female presents with bother-
some symptoms of urinary urgency and fre-
quency, nocturia, and urge incontinence. She 
denies stress incontinence. She has never 
been treated with medical or surgical 
therapy.

This patient represents the index case 
described in the AUA/SUFU guidelines on 
OAB.  No additional workup is needed. The 
patient can be counseled on the various treatment 
options available to patients with OAB. Treatment 
approaches for OAB are discussed in Chapters. 7 
and 10.

 C. A 58-year-old G3P3 woman presents with a 
bothersome vaginal bulge and constipation. 
This is associated with a sensation of incom-
plete bladder emptying with mild urinary fre-
quency. She has a prior history of stress 
urinary incontinence that spontaneously 
resolved 2 years ago. On pelvic examination, 
the patient has a grade 3 cystocele, a grade 2 
rectocele, and a negative empty supine cough 
stress test with or without the cystocele 
reduced.
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This patient reports complex symptoms. 
Given a prior history of SUI that has resolved, the 
clinician should suspect that the patient has 
underlying intrinsic sphincter deficiency or 
occult SUI that is no longer evident due to ure-
thral kinking from the cystocele. During exami-
nation, the cystocele should be reduced (with a 
speculum, packing, or pessary) and the cough 
stress test repeated. If this is negative, the clini-
cian may consider filling the bladder or perform-
ing urodynamics with prolapse reduction. Given 
that she reports mixed incontinence and obstruc-
tive symptoms, urodynamics would also be use-
ful for assessing for detrusor overactivity and the 
ability of the bladder to empty. This comprehen-
sive evaluation is useful for counseling patients 
on expected outcomes following intervention and 
management of expectations. Given her history 
of multiparity, it is also important to assess the 
perineal body during examination. If this is atten-
uated, the patient may benefit from a perineor-
rhaphy at the time of rectocele repair, if she 
indeed elects to undergo surgical intervention.

 Commentary

Eric S. Rovner

This is an excellent chapter describing the initial 
evaluation of the patient with pelvic floor dys-
function. These authors provide a comprehensive 
description and rationale for the salient compo-
nents of a good history, physical examination, 
and other preliminary lines of inquiry (e.g., ques-
tionnaires and diaries) which provide a basis for 
the initial diagnosis and interventional planning 
in most patients presenting with pelvic floor dys-
function. The importance of these components, 
especially taking a good history and doing a com-
plete physical examination, when done well, can-
not be overemphasized. It is easy to overlook the 
value and expertise required to do these most 
basic components of the patient intake process 
well. These skills were initially acquired as medi-
cal students and then developed as interns and 
residents in training and then continuously 
refined as active practitioners. To this end, the 

astute clinician practices, retains, and exploits 
these proficiencies on a daily basis and does not 
permit the “templating” and “box checking” of 
the modern electronic medical record to supplant 
this acquired expertise.

Patients with pelvic floor dysfunction repre-
sent a broad array of connected pathologies. As 
the authors point out, symptoms in one system or 
compartment (i.e., urinary) should lead to an 
exploration and solicitation of other potentially 
related symptoms and signs (defecatory, sexual, 
etc.). Although, as clinicians, we are acutely 
aware of the intimate relationship between the 
various domains of the pelvic floor, the patient 
may not realize that these disorders are very often 
connected and may not offer their full array of 
complaints unless directly queried. Such patients 
are often quite relieved when they are counseled 
that their seemingly disparate symptoms are 
related and can be addressed simultaneously in a 
well-constructed therapeutic plan.

The bladder has been historically and famously 
termed an “unreliable witness” for many reasons 
including the limitations of patient recall of 
symptoms, as well as a lack of exact correlation 
of individual symptoms to a definitive diagnosis 
[47]. This characterization has been historically 
utilized as justification to pursue invasive diag-
nostic testing such as urodynamics in many 
patients. However, the wise clinician can elicit 
relevant symptoms, signs, and physical examina-
tion findings, parse through these data, and often 
arrive at a provisional and even definitive diagno-
sis prior to pursuing additional testing in the 
majority of patients with pelvic floor dysfunc-
tion, thus avoiding the cost and inconvenience of 
such investigations. In fact, recent publications 
have questioned the widespread utility of urody-
namics in particular even when contemplating 
surgery [48].

In an era of buzzwords including cost contain-
ment, and quality of care, a thorough “H and P” 
can preclude the need for invasive and expensive 
tests such urodynamics or imaging in many, if not 
most, uncomplicated cases. Recently published 
guidelines certainly support such an approach 
[49–51]. Though the pace of advanced 
 technological innovation in the diagnosis of pel-
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vic floor disorders and indeed in all of medicine 
is accelerating, and the momentum is sometimes 
difficult to resist, such investigations are only 
variably and infrequently indicated when a 
proper, well-done, and complete initial evalua-
tion is performed. This is not to suggest that such 
testing is unnecessary, but rather it should be 
selectively utilized, always balancing the incre-
mental information gleaned from these investiga-
tions with the cost, invasiveness, and discomfort 
resulting from their utilization. It is appropriately 
emphasized by these authors that additional inva-
sive testing should be reserved for those patients 
who remain complex diagnostic dilemmas fol-
lowing a thorough initial evaluation and/or 
obtained in those patients in whom irreversible, 
invasive, and expensive interventions are being 
pursued (e.g., surgery) and further or definitive 
diagnostic clarity is necessary.
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The Role of Urodynamics

J. Christian Winters and Madeline Rovira Koerner

 Stress Urinary Incontinence 
with Pelvic Organ Prolapse

 History

The patient is a 43-year-old female with a chief 
complaint of vaginal bulge. She has failed a pes-
sary three times and is interested in discussing 
surgical management of her pelvic prolapse. The 
patient denies symptoms of stress urinary incon-
tinence (SUI), urinary urgency (UU), or urgency 
urinary incontinence  (UUI). The patient has had 
four pregnancies each resulting in a vaginal 
delivery. She is obese with a 23-pack/year smok-
ing history. She had a hysterectomy 3 years ago.

 Physical Exam

On physical exam, the patient is noted to have a 
BMI of 38. She has Stage III pelvic organ prolapse 
(POP) with the cuff at +1. She has urethral hyper-

mobility and a positive stress test with her pessary 
in place. Her post-void residual (PVR) is 36.

 Recommendation

For this patient with high-grade anterior compart-
ment prolapse, the absence of mixed incontinence 
symptoms, no emptying LUTS, and no history of 
previous anti-incontinence intervention, a stress 
test with prolapse reduction is indicated prior to 
surgical counseling. In this clinical setting, a uro-
dynamic study is optional to further characterize 
lower urinary tract function. This facilitates 
screening for occult SUI and the ability to selec-
tively manage the urethra in the same operation.

In women with high-grade anterior or apical 
POP who present with associated symptoms of 
mixed urinary incontinence (MUI) or emptying 
disorders and/or complicated SUI, a multichannel 
pressure flow study with the prolapse reduced is 
indicated. This facilitates a more comprehensive 
understanding of complex symptomatology or his-
tory prior to surgical intervention. This approach 
in applying UDS testing on women with POP 
affords the clinician the ability to selectively per-
form UDS in more complex situations (Fig. 2.1).

 Discussion

Stress urinary incontinence is the symptom of 
urinary leakage during events with increased 
abdominal pressure such as sneezing, coughing, 
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lifting, bending, exercise, laughing, or changing 
positions [1]. For patients who present for 
surgical management of SUI, the baseline evalu-
ation includes focused history, pelvic exam (with 
assessment of urethra mobility), urinalysis, pro-
vocative stress test, and post-void residual mea-
surement. Bladder diaries and questionnaires 
serve as useful adjuncts to the history [2–4].

A thorough history should characterize the 
incontinence including the frequency, severity, 
and bother of urinary symptoms as well as their 
impact on lifestyle and expectations for treatment 
[1]. PVR is a cost-effective screening tool with a 
high negative predictive value that provides 
information on the emptying status and allows 
for pre- to postoperative comparison. Further, it 
is a simple assessment that can suggest overflow 
incontinence, bladder outlet obstruction, and 
detrusor underactivity [3, 5]. Uroflow may be 
useful in the evaluation for possible voiding dys-

function. The negative predictive value of normal 
uroflow is more than 90%; a normal uroflow and 
normal PVR make voiding dysfunction unlikely 
[4].

For the uncomplicated patient with clinically 
demonstrable SUI, beyond this basic evaluation, 
urodynamic studies may change the clinical diag-
nosis but rarely alter the treatment plan and do 
not improve the treatment outcome [4–8]. When 
evaluating patients who had preoperative urody-
namics (UDS) compared to a basic office evalua-
tion, there are similar rates of treatment success, 
patient satisfaction at 12  months, and adverse 
events. Further there are similar changes in 
incontinence severity measures and quality-of-
life metrics [2]. Compared with the basic office 
evaluation, this more extensive workup is not 
cost-effective [9, 10]. Urodynamic evaluation 
becomes more valuable with increasing patient 
complexity or when patients are  considering 

Fig. 2.1 Multichannel UDS done following prolapse 
reduction. During bladder filling, there are multiple leaks 
with Valsalva maneuvers (LK) and no evidence of detru-
sor overactivity. In addition, there are normal voiding 
pressures and a normal flow rate with complete bladder 
emptying. This study demonstrates SUI consistent with 

intrinsic sphincteric deficiency. In this patient, it is recom-
mended to treat the demonstrable SUI with the prolapse 
reduced due to the high risk of SUI postoperatively if left 
untreated. In this scenario, the risks and benefits of a ret-
ropubic midurethral sling and autologous fascial sling 
were discussed

J. C. Winters and M. R. Koerner
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invasive treatment, thus making the case for more 
selective application of studies.

Indications for urodynamic testing in patients 
presenting with SUI include prior urinary tract 
surgery or anti-incontinence procedure, mixed 
incontinence, known or suspected neurogenic 
bladder (NGB), negative stress test, elevated 
PVR, dysfunctional voiding, and Grade III or 
greater POP [1].

High-grade POP can mask SUI by kinking the 
urethra [11–14]. After POP repair, an estimated 
25–40% of women will develop SUI [12]. For 
women considering a procedure to treat high- 
grade POP, physicians should evaluate for SUI by 
performing stress testing with the prolapse 
reduced such as with a pessary, ring forceps, or 
vaginal packing [5, 11, 13–17]. Even with this 
evaluation, it is important to consider masked 
SUI due to urethral compression from whatever 
method was used to reduce the prolapse. When 
SUI is demonstrated during the evaluation of 
POP, surgical intervention may be considered to 
perform concurrent anti-SUI surgery at the time 
of POP surgery [1, 3, 11–13, 16].

When using urodynamics to diagnose stress 
incontinence, the clinician should assess urethral 
function. This assessment most commonly con-
sists of the Valsalva leak point pressure. Less 
commonly utilized, the maximal urethral closure 
pressure is an alternative method to measure ure-
thral resistance and determine the degree of 
intrinsic sphincter deficiency. These tests may 
provide a measure of disease severity that can 
facilitate patient counseling and surgical 
decision- making [3, 5, 17, 18].

In the more complicated patient population, 
urodynamics may further aid in patient counsel-
ing by helping predict the postoperative disease 
course. Urodynamics may help identify patients 
at risk for persistent symptoms, postoperative 
dysfunctional voiding, urgency, or urinary 
urgency incontinence [9]. Reduced preoperative 
peak urine flow rates may be correlated with a 
higher risk for postoperative urinary retention. 
The urodynamic observation of detrusor overac-
tivity can predict de novo urgency and urgency 
urinary incontinence following prolapse surgery 
[3, 9]. Poor preoperative detrusor contractility 

may also be associated with postoperative void-
ing dysfunction [9].

 Overactive Bladder, Urgency 
Urinary Incontinence, and Urgency 
Urinary Incontinence Not 
Responsive to Medication

 History

The patient is a 54-year-old woman presenting to 
clinic for evaluation of urinary urgency and fre-
quency. The patient is consistent with timed void-
ing and avoids all caffeine. She has progressed 
through medical therapy with oxybutynin, tros-
pium, and mirabegron and has been unhappy 
with her treatment results. At this time, she is 
interested in pursuing further therapy. Seven 
years ago, patient had a procedure performed to 
“stop me from peeing when I laugh” – she doesn’t 
remember what the procedure was called.

 Physical Exam

Healthy appearing woman. No POP.  PVR 27. 
Urinalysis without evidence of infection or 
bleeding.

 Recommendation

Perform multichannel filling cystometry in this 
patient with urgency and frequency that is refrac-
tory to medical therapy who is considering surgi-
cal treatment. In addition, this patient has a 
history of anti-incontinence surgery, and UDS 
may be useful to rule out bladder outlet obstruc-
tion as a cause of storage symptomatology 
(Fig. 2.2).

 Discussion

Overactive bladder (OAB) is a clinical syndrome 
defined by the presence of bothersome urinary 
symptoms that are not related to a neurologic con-

2 The Role of Urodynamics
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dition. Symptoms include urgency, frequency, and 
nocturia with or without urinary incontinence. 
Initial evaluation involves a focused  history with a 
physical examination and urinalysis to rule out 

infectious cause of symptoms. Urgency is essen-
tial to the diagnosis [19, 20]. In most patients with 
overactive bladder, history and physical exam is 
sufficient to start treatment with lifestyle change 

a

b

Fig. 2.2 A 54-year-old woman failed several courses of 
medical therapy for OAB symptoms and desires further 
treatment. She has a previous history of an unknown blad-
der suspension. A multichannel UDS was recommended 
due to her refractory OAB symptoms and previous history 
of anti-incontinence surgery. (a) This figure illustrates the 
multichannel filling cystometry of the UDS study. The 
findings confirm the presence of detrusor overactivity and 
terminal detrusor overactivity at capacity. Note the UDS 
observations of detrusor overactivity within the blue cir-
cles and terminal detrusor overactivity (in red) at bladder 

capacity. (b) This figure illustrates the voiding (pressure 
flow) portion of the UDS study. Note, in blue, there is very 
low urinary flow accompanied by high detrusor pressures 
during voiding. The high detrusor pressure with low uri-
nary flow is indicative of bladder outlet obstruction. In 
addition, there is intermittent low flow with incomplete 
emptying as a result of the obstruction. The recommended 
treatment is surgical intervention to relieve bladder outlet 
obstruction, most commonly a sling incision. Following 
this, a reassessment of bladder symptoms should follow

J. C. Winters and M. R. Koerner
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and oral medications; urodynamics, cystoscopy, 
and ultrasound are not necessary in evaluation of 
an uncomplicated patient [3, 20].

For patients with worsening overactive bladder 
symptoms, equivocal emptying measures follow-
ing bladder outlet surgery, concern for upper tract 
damage, or failure to respond to first-line behav-
ioral and medical therapies, there may be a role for 
further evaluation with urodynamics, cystoscopy, 
and a pressure flow study. UDS allows clinicians 
to evaluate for functional bladder outlet obstruc-
tion and for concomitant SUI [3, 5, 19]. This addi-
tional information may allow for improved 
physician counseling and appropriate setting of 
patient expectations heading into treatment [5].

When considering invasive treatment with 
considerable potential morbidity for urgency 
incontinence, clinicians may utilize multichannel 
filling cystometry to assess bladder storage and 
filling pressures. This allows the clinician to 
identify urodynamic abnormalities including 
altered compliance or detrusor overactivity 
(DO) – the presence of involuntary contractions 
during filling cystometry [3, 19]. Of significance, 
lack of DO on a single urodynamic study does 
not exclude DO as a cause of urgency inconti-
nence or mixed incontinence [3].

Assessment of detrusor function allows for 
some prediction of surgical outcome. In women 
with POP, the presence or absence of DO pre-
dicted persistence of symptoms of UU and UUI 
following surgery. UU and UUI often resolved in 
patients without DO and persisted in patients 
with DO [16]. In contrast, preoperative detrusor 
underactivity was correlated with large PVR 
postoperatively [16]. For patients with overactive 
bladder, response to treatment with Botox or 
sacral neuromodulation was not dependent on the 
preoperative finding of DO [19].

Assessment of urethral function may clarify 
the diagnosis for patients with MUI or UUI not 
responsive to medical therapy [18]. Pressure flow 
studies may be used for patients with UUI to 
evaluate for bladder outlet obstruction following 
bladder outlet procedures; these studies are most 
useful when compared preoperatively with post-
operatively [5].

When treating patients with OAB, it is impor-
tant to remember that an OAB diagnosis does not 
require UDS. Further, the lack of symptoms on a 
urodynamic study does not eliminate the possi-
bility that those symptoms are present in a nor-
mal, daily environment. The value of UDS in this 
setting may be to best rule out what patients do 
not have and to use this information in the design 
of an individualized treatment plan.

 Neurogenic Bladder

 History

The patient is a 24-year-old woman with a his-
tory of motor vehicle accident leading to a tho-
racic spinal cord injury 8 weeks ago. Since the 
time of the accident, the patient has learned self- 
catheterization which she performs four to six 
times daily. She has had no recent febrile 
infections.

 Physical Exam

Thin female sitting in wheelchair. Patient has 
normal upper extremity function. Her PVR is 96.

 Recommendation

Initial evaluation of this patient with a spinal cord 
injury should be deferred for several more weeks. 
After 12  weeks post injury, videourodynamic 
evaluation would be recommended to assess uri-
nary storage (compliance, capacity, +/− detrusor 
overactivity) and emptying status. For patients on 
clean intermittent catheterization (CIC), a 3-day 
volume diary is quite useful in determining the 
urodynamic fill volume. Assessment of detrusor 
leak point pressure (DLPP) is useful in inconti-
nent patients with NGB. Before urodynamics on 
patients with spinal cord injury, the clinician 
should assess for the occurrence of autonomic 
dysreflexia and be prepared to intervene appro-
priately should this occur.

2 The Role of Urodynamics
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 The Role of Videourodynamics

Complex multichannel UDS is not a “static” 
study. It is a combination of urodynamic tests 
designed to answer the urodynamic question 
composed by the clinician after a basic office 
assessment and/or empiric therapy. One of the 
urodynamic tests include adding fluoroscopy to 
the multichannel UDS. The major advantage of 
fluoroscopy is to provide anatomic detail to the 
functional assessment of the lower urinary tract. 
Initial evaluation of neurogenic bladder and 
symptoms of impaired bladder emptying in 
young men and women are the most common 
reasons to perform fluoroscopy at the time of 
multichannel UDS. In patients with neurogenic 
bladder, the presence of a trabeculation, cel-
lules, or a small contracted bladder often corre-
lates with disorders of bladder compliance. In 
addition, the presence of vesicoureteral reflux 
fluoroscopy can be highly effective at confirm-
ing the diagnosis of detrusor sphincter dyssyn-
ergia and/or bladder neck dyssynergia 
(Fig.  2.3a). Oftentimes, the electromyography 
(EMG) findings are non-specific. However, the 
presence of a “spinning top” urethra in patients 
with neurogenic voiding disorders facilitates the 
diagnosis. In younger men and women without 
neurogenic LUTS, fluoroscopy can greatly aid 
in the detection of dysfunctional voiding or pri-
mary bladder neck obstruction (Fig.  2.3b). 
Oftentimes the UDS study may demonstrate 
obstruction, and fluoroscopy can greatly facili-
tate in determining the cause of obstruction.

Neurogenic bladder patients present with 
numerous underlying pathologies and varied pat-
terns of symptoms. Neurogenic bladder patients 
may lack normal awareness or sensation of blad-
der dysfunction and therefore may not report 
classic lower urinary tract symptoms. In this pop-
ulation, dysfunctional storage or voiding may 
present with incontinence, infection, stones, or 
renal insufficiency [18].

The goal of treating this patient population is 
not only to maintain continence and ensure ade-
quate bladder emptying but to protect the upper 
urinary tracts. A PVR may be considered at the 
time of diagnosis in all patients with NGB disor-

ders and can be a useful, noninvasive means of 
monitoring disease progression and treatment 
efficacy [20].

The AUA/SUFU Adult Urodynamics 
Guidelines recommend evaluation of patients 
with neurogenic bladder based on disease risk. 
These guidelines define “relevant neurologic 
conditions” as those disease processes posing 
risk to the upper urinary tracts or risk for renal 
impairment [3]. See Table  2.1, reproduced 
from the guideline statements, for more infor-
mation. In general, patients with higher risk for 
upper tract complication “relevant neurogenic 
bladder” should receive multichannel urody-
namic evaluation. Patients with lower risk for 
upper tract complication may receive PVR fol-
lowed by empiric therapy with urodynamics 
reserved for circumstances of failed empiric 
therapy.

PVR may be assessed in isolation or as part of 
a complete urodynamic study and may be 
repeated, as indicated, throughout ongoing fol-
low- up for close monitoring of bladder function 
in those patients whose disease course varies 
across time [3, 5, 15, 18]. When elevated PVR is 
symptomatic, disease treatment may aim at PVR 
reduction [18]. A PVR greater than 300 mL may 
be associated with an increased risk for urinary 
tract infection, upper tract dilation, and renal 
insufficiency [5].

Regardless of symptoms, clinicians should 
perform complex cystometrogram (CMG) on all 
patients during the initial evaluation of patients 
with neurologic conditions that pose a potential 
risk to the upper urinary tracts. It is necessary to 
define the lower urinary tract dysfunction in order 
to protect the upper tracts, prevent stone forma-
tion, and minimize risk of infection or stone for-
mation [18]. When patients are found to have 
poor compliance or elevated leak point pressures, 
treatment of neurogenic lower urinary tract dys-
function should be directed toward lowering stor-
age pressures, and depending on severity, 
urodynamics should be repeated to confirm a 
favorable treatment effect [3]. In neurogenic 
bladder patients with conditions not predisposing 
to upper tract dysfunction, CMG is an optional 
adjunct to urologic evaluation [3, 15].
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a

b

Fig. 2.3 (a) Left: Complex multichannel UDS on a 
27-year-old quadriplegic male 6  years  s/p fall injury at 
work with multiple vertebral thoracic and lumbar levels of 
injury. He is currently leaking between catheterizations 
and complaining of recurrent admissions for pyelonephri-
tis. Note the UDS illustrates abnormally poor bladder 
compliance and a detrusor leak point pressure of greater 
than 60 cm water. These findings both implicate propen-
sity to upper tract complications (such as recurrent sep-
sis). Right: Fluoroscopic images obtained during UDS 
study. This illustration demonstrates the tremendous ana-
tomic detail provided by using fluoroscopy during the 
UDS study. Adding the anatomic images to the functional 
assessment above provides the clinician with more com-
plete information about LUT abnormalities, which sub-
stantially aids in guiding further therapies. In the patient 
above, the blue arrow illustrates a “spinning top” urethra 
which is highly suggestive of external sphincter dyssyner-
gia, and the yellow arrow illustrates narrowing of the 
bladder neck which indicates an element of bladder neck 
dyssynergia. One also notes the small contracted bladder 
(purple arrow) and the right vesicoureteral reflux (red 
arrow) which is most likely due to chronically elevated 

bladder storage pressures. A clinician cannot obtain this 
information without fluoroscopic assessment of the LUT. 
(b) Left: A 42-year-old female complaining of incomplete 
emptying, straining to void, and urgency incontinence and 
was recently evaluated for declining renal function with 
an US revealing mild bilateral hydronephrosis. A neuro-
logic workup including MRI was normal. There was no 
associated prolapse or significant pelvic floor dysfunction, 
and the PVR was greater than 300 cc. The above multi-
channel UDS was performed revealing detrusor overactiv-
ity (blue), abnormality in bladder compliance (red), and 
significantly elevated voiding pressures with essentially 
no urinary flow (yellow). Right: These illustrations high-
light the value in fluoroscopy in facilitating the diagnosis 
of the cause of voiding dysfunction in men and women. In 
this female, during the voiding phase despite significant 
elevations in voiding pressure, there is no urinary flow. 
The images demonstrate clearly that the bladder neck is 
not opening, and the etiology of the obstruction is likely 
primary bladder neck obstruction, which can only be 
diagnosed with fluoroscopy. This detail greatly improves 
diagnostic accuracy, and this patient did improve greatly 
after a bladder neck incision
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Clinicians should also consider pressure flow 
analysis in patients with elevated PVR, empiric 
treatment failure, hydronephrosis, pyelonephro-
sis, complicated UTI, or frequent autonomic dys-
reflexia [5, 15]. These conditions may result from 
elevated storage pressures, and multichannel 
UDS is the optimal way to detect these. 
Multichannel pressure-flow studies allow for dif-
ferentiation between bladder outlet obstruction 
and detrusor hypocontractility or acontractility.

To delineate the specific site of obstruction, 
clinicians may perform urodynamics with fluo-
roscopy videourodynamic studies (VUDS) in 
patients with neurologic diseases predisposing to 
upper tract dysfunction. This may also be consid-
ered in patients at risk for neurogenic bladder or 
in those who have an elevated PVR or symptoms 
[3, 15]. Using fluoroscopy at the time of urody-
namics allows for grading vesicoureteral reflux, 
identifying anatomic abnormalities during reflux, 
and defining the urodynamic parameters present 
during reflux [3, 15]. VUDS can clarify the site of 
urinary tract obstruction at the bladder neck ver-
sus external sphincter and can identify diverticula 
or stones [15]. Defining these voiding character-
istics allows clinicians to determine the target site 
for treatment [15]. When considering VUDS, cli-
nicians must weigh the benefits of diagnostic 
accuracy against the cost and feasibility at smaller 
neurogenic bladder care centers [5].

EMG is indicated at the time of CMG, with or 
without pressure flow studies, in patients predis-

posed to upper tract damage or those with neuro-
logic disease and elevated PVR or bothersome 
voiding symptoms [3, 15]. EMG allows evalua-
tion of the coordination between perineal con-
tractions and detrusor contractions [3]. This is 
useful for diagnosing detrusor external sphincter 
dyssynergia  – involuntary contractions of the 
external urethral sphincter during detrusor con-
tractions [2, 3, 15, 18]. Caution is necessary when 
interpreting EMG as this is a non-specific mea-
sure of pelvic floor muscle activity and can be 
distorted by artifact [5]. The addition of fluoros-
copy demonstrating the presence of a spinning 
top urethra greatly aids in detection.

 Commonly Encountered Neurogenic 
Bladder Conditions

 Spinal Cord Injury
Patients with spinal cord injury are considered to 
be at high risk for urinary tract dysfunction and 
damage to the upper urinary tracts. As such, 
guidelines recommend baseline urodynamic 
evaluation using multichannel UDS and PVR 
with ongoing follow-up and further urodynamic 
evaluation as clinically indicated [3, 21].

Urinary symptom presentation is somewhat 
predictable based on lesion location. Suprasacral 
lesions typically present with up to three months 
of spinal shock during which the bladder is are-
flexic, lacking sensation, and with a closed blad-
der neck  – patients often present with urinary 
retention and overflow incontinence. Following 
spinal shock, as spinal reflexes return with reflex 
bladder contractions, patients often develop detru-
sor overactivity with or without detrusor external 
sphincter dyssynergia [22, 23]. These patients 
may be predisposed to elevated storage pressures 
and reflex voiding with increased detrusor leak 
point pressures [21, 24]. Sacral lesions present 
with highly compliant, acontractile bladders [21].   
Although lesions are characteristic of the lesion 
location, it is of paramount importance that spinal 
cord injuries are often incomplete and UDS is 
essential in determining the dysfunction present.

In the workup of a spinal cord injury patient, 
initial UDS should be deferred during the first six 
to twelve weeks following injury while the patient 

Table 2.1 Risk of upper urinary tract damage in com-
mon neurogenic lower urinary tract conditions [3]

Classification of common neurogenic lower urinary tract 
(NLUT) conditions by upper tract risk
Relevant NLUT disorders 
with risk of upper tract 
complication

Other NLUT disorders 
with little risk of upper 
tract complication

Spinal cord injury Parkinson’s disease
Transverse myelitis Brain tumor
Myelomeningocele Cerebrovascular 

accident
Radical pelvic surgery Lumbar disc disease
Men with multiple 
sclerosis

Women with multiple 
sclerosis

Any neurogenic bladder 
disorder with upper tract 
complications
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is in spinal shock. Although it is interesting that 
Cameron et al. reported a significant percentage of 
patients had adverse UDS findings at three months – 
suggesting benefit to earlier assessment. Following 
this period, baseline urodynamic studies character-
ize voiding dysfunction and identify patients with 
risk for upper tract complications [21, 22]. 
Follow-up urological evaluation is recommended 
for patients with spinal cord injuries though there is 
no consensus as to the frequency or the essential 
components of this workup [21, 25, 26]. Annual 
UDS have been recommended for patients with 
ongoing detrusor hyperactivity or those who empty 
their bladder by reflex voiding or straining to void 
[24]. However, to date, most clinicians selectively 
perform repeat studies in the setting of adverse 
findings on initial urodynamics (such as poor com-
pliance or elevated detrusor leak point pressure), 
change in upper tract imaging surveillance, hydro-
nephrosis, recurrent pyelonephritis, and/or refrac-
tory incontinence [22].

 Cerebrovascular Accident
Following cerebrovascular accident (CVA), patients 
are considered to be at low risk for upper tract dys-
function and deterioration [3]. The most common 
urodynamic finding is detrusor overactivity with 
sphincteric synergistic emptying. Thus, this rarely 
leads to bladder pressures high enough or sustained 
long enough to lead to risk of upper tract damage 
[20]. The primary treatment for OAB is as reflected 
in guidelines. Behavioral modification and antimus-
carinic medications are often introduced early [27]. 
If these measures fail, patients are usually offered 
botulinum toxin as neuromodulation is not indi-
cated for neurogenic bladder conditions [28]. Of 
note, a number of studies are demonstrating effi-
cacy of neurolodulation for neurogenic bladder 
patients [23, 28–31]. Treatment of LUTS after CVA 
can be more complicated by a high association of 
detrusor underactivity which necessitates attention 
to detrusor contractility (emptying status) while 
treating OAB symptoms [27].

 Spinal Dysraphism
Spinal dysraphism refers to a collection of neural 
tube defects. These are categorized as open 
defects when the cord is visible and without skin 
covering at the time of birth and closed when the 

skin remains intact [32]. There is no association 
between open or closed spinal dysraphism with 
particular urodynamic findings [33].

Urodynamic evaluation is necessary in all 
patients with spinal dysraphism; the European 
Association of Urology Guidelines on Neurogenic 
Lower Urinary Tract Dysfunction recommends 
urodynamics every one to two years in patients 
with spinal dysraphism [33]. UDS are more 
likely to identify significant results in spinal dys-
raphism patients who are wheelchair bound or 
presenting with urinary symptoms than in ambu-
latory patients. Wheelchair-bound and symptom-
atic patients require active surveillance and 
therapeutic intervention when their upper tracts 
are at risk. If a patient is ambulatory and without 
urinary symptoms, it is safe to lengthen the inter-
val between urodynamic evaluations [33].

Spina bifida patients often present with 
increased detrusor leak point pressure, vesico-
ureteral reflux, and detrusor sphincter dyssyner-
gia [34]. In children, UDS has been recommended 
as often as every six  months due to  
rapidly changing bladder pathology [34]. 
Videourodynamics is recommended with the ini-
tial adult evaluation. After this, urodynamic 
evaluation is recommended annually for adults 
with elevated storage pressure or for those with  
a history of hydronephrosis or decreased 
GFR.  UDS is recommended for evaluation of 
new urinary symptoms including persistent uri-
nary tract infection, leaking between catheteriza-
tion, or unexpected changes in continence. 
Patients without urinary tract symptoms may 
undergo urodynamic evaluation at a longer inter-
val, every two to three years [34].

 Multiple Sclerosis
Bladder dysfunction, both storage and voiding, is 
reported in up to 97% of patients with multiple scle-
rosis (MS), a disease characterized by demyelinat-
ing plaques in white matter of the central nervous 
system [35, 36]. Among patients with urinary 
symptoms, 99% of these patients will have a urody-
namic abnormality – most commonly, neurogenic 
detrusor overactivity followed by detrusor sphincter 
dyssynergia and detrusor hypocontractility [37]. 
Despite the frequency of bladder dysfunction, upper 
tract changes and sequelae are quite rare [36].
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The most common constellation of symptoms 
is OAB manifested by UU, UF, nocturia, and 
UUI [38]. Detrusor external sphincter dyssyner-
gia may present with impaired emptying or reten-
tion. Although these conditions can predispose 
patients to risk for recurrent urinary tract infec-
tion, vesicoureteral reflux, nephrolithiasis, hydro-
nephrosis, and pyelonephritis, patients with 
multiple sclerosis are at low risk for upper tract 
deterioration [37, 38]. Due to the rarity of upper 
tract consequence, symptom assessment and 
PVR are satisfactory for the initial evaluation of 
neurologically stable patients with MS [37]. UDS 
can be safely reserved for empiric treatment fail-
ures, refractory incontinence, or elevated PVRs 
[37]. Of course, multichannel pressure flow stud-
ies should be performed on any patient with 
hydronephrosis or recurrent episodes of pyelone-
phritis. In men with MS, the presence of detru-
sor-external sphincter dyssynergia can lead to 
higher pressures, and the clinician should have a 
lower threshold to perform multichannel UDS in 
this setting [36].

Urodynamic evaluation is indicated for 
patients with urinary symptoms and is often nec-
essary to understand the pathophysiology of the 
urinary dysfunction in order to identify the most 
appropriate treatment strategy [38]. The interval 
of follow-up studies is not entirely clear, and it is 
very likely that a selective application of UDS is 
a best practice. Clinicians should remember how-
ever that MS patients undergoing periodic evalu-
ations at regular intervals have a change in 
urodynamic patterns or compliance as much as 
55% over time [35].

 Geriatric Urinary Evaluation

 History

The patient is a 78-year-old woman who is 
accompanied to the clinic by her daughter. The 
daughter, providing most of the history, describes 
three to four episodes daily of noticing patient is 
wet with urine. She denies patient complaints of 
pain and says these episodes have gradually 
increased in frequency. There is no history of 

hematuria or, recurrent UTI and no history of pre-
vious surgery. She has been tried on solifenacin 
5  mg daily and mirabegron 50  mg daily. Both 
courses of therapy resulted in mild improvement. 
Botulinum toxin has been recommended, and the 
patient presents for a second opinion.

 Physical Exam

Thin, elderly woman who stands with assistance 
and moves slowly to the exam table. The patient 
is oriented to self and lets daughter address most 
questions. Patient is wearing an adult diaper, 
which is currently dry adult diaper. Exam reveals 
no pelvic prolapse. UA is negative for signs of 
infection or hematuria. PVR is 80 mL.

 Recommendation

In this elderly woman with limited mobility and 
failed empiric therapy, urodynamics are indicated 
to evaluate for causes of MUI symptoms and also 
to assess detrusor contractility and overall empty-
ing status. All medications should be reviewed as 
well as the patient’s living situation – including 
bathroom accessibility. Lifestyle changes such as 
timed voiding and appropriate hydration should 
be discussed (Fig. 2.4).

 Discussion

Elderly, ambulatory patients present a diagnostic 
challenge as they may present with MUI and may 
have difficulty describing the situation in which 
incontinence occurs [20]. As with younger 
patients, a basic workup involves a focused his-
tory, targeted physical exam, UA, and 
PVR. Special considerations in the elderly patient 
include mobility, mental status, medications, vol-
ume status, and toilet accessibility [39].

Clinicians may consider urodynamics when 
empiric treatment or conservative management 
has failed, the patient is considering an invasive 
procedure or surgery, or the diagnosis is unclear 
[20, 40]. Other considerations for further uro-

J. C. Winters and M. R. Koerner



27

logic, gynecologic, or urodynamic evaluation 
include recent history of pelvic radiation or sur-
gery, recurrent urinary tract infections, marked 
urinary prolapse, increased PVR, difficulty with 
catheterization, more than five red blood cells per 
high-power field, or persistent symptoms despite 
adequate therapy [39].

Most often, elderly patients are affected by 
UUI. When patients are refractory to conservative 
treatment, UDS allow for evaluation of coexisting 
SUI (as in the case illustration) and/or abnormali-
ties of emptying [20]. Commonly, institutionalized 
elderly patients with UUI and elevated PVR have 
detrusor overactivity with impaired contractility. 
Understanding these dynamics is important to 
appropriate therapy decisions as antimuscarinic 
therapy could impair urinary emptying [40].

As with younger patients, prolapse should be 
reduced during urodynamic testing to evaluate 
for SUI [20]. For elderly, postmenopausal 
patients, clinicians may consider intrinsic sphinc-
ter deficiency, as the prevalence of this urody-

namic diagnosis is correlated with advanced age 
and menopausal status [20]. When evaluating 
patients with dementia, urodynamic evaluation 
often shows detrusor overactivity correlating 
with the severity of dementia [20]. These patients 
pose a special challenge as it is difficult to intro-
duce behavioral modification without active 
assistance.

Parkinson’s disease is the second most 
common neurodegenerative disorder. Urinary 
symptoms may occur at any stage of the dis-
ease and are usually related to changes in 
bladder storage function. Commonly, symp-
toms include OAB, UU, UF, and nocturia [20]. 
High PVR correlates with the severity of dis-
ease symptoms [20]. Urodynamic evaluation 
of patients with Parkinson’s disease frequently 
reveals detrusor overactivity [20].

Findings on UDS may help clinicians differ-
entiate between Parkinson’s disease and multiple 
system atrophy [41]. Patients with Parkinson’s 
disease frequently have neurogenic detrusor 

Fig. 2.4 This is a multichannel IDS study performed on 
a 78-year-old woman who complains of significantly 
bothersome urinary incontinence. She has failed toltero-
dine, solifenacin, and mirabegron therapy. She presents 
for a second opinion prior to neuromodulation test stimu-
lation. Due to a mixed component of her symptoms, this 
study was performed. The UDS is significant in changing 
the management paradigm of this patient, as SUI at low 

bladder volumes and low Valsalva pressure is documented 
(blue arrows). Additionally, the patient had UDS evidence 
of impaired contractility as demonstrated by minimal rise 
in detrusor pressure, intermittent urinary flow, appropriate 
EMG relaxation, and abdominal straining. Putting these 
findings all together, this patient was offered a urethral 
injection and did well for 2.5  years until she was rein-
jected successfully
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overactivity and low PVR.  In contrast, PVR 
greater than 100 mL, presence of detrusor sphinc-
ter dyssynergia, an open bladder neck at the start 
of bladder filling, internal sphincter denervation, 
and neurogenic motor potentials are all sugges-
tive of multiple system atrophy [41].

As with all patients, elderly patient with uri-
nary complaints may require UDS for diagnostic 
clarity beyond a basic office evaluation. In this 
population, attention must be paid to mental sta-
tus and patient ability to clearly describe symp-
toms, mobility and associated limitations, and 
medications and their potential contributions to 
symptoms.

 Commentary

Kathleen C. Kobashi

Urodynamics (UDS) is an important tool in the 
evaluation of non-index patients with urinary 
incontinence and voiding dysfunction. Though 
UDS is not advocated in the evaluation of the 
straightforward patient with clear-cut symptoms 
by any of the applicable AUA/SUFU guidelines 
(UDS, overactive bladder, or stress urinary incon-
tinence), it is a useful adjunct to the evaluation of 
patients with less evident clinical pictures. 
Patients who have a mixed picture, high-grade 
prolapse, incomplete emptying, and prior pelvic 
reconstruction or whose diagnoses are not con-
firmed on initial assessment are examples of 
those in whom UDS may be helpful.

This chapter nicely presents several commonly 
encountered but potentially complicated scenar-
ios and discusses the indications for UDS and 
how the study can be helpful. When presented 
with a patient in whom several diagnoses are pos-
sible, confirmation of the diagnosis is crucial in 
order to facilitate appropriate treatment planning 
and assist in thorough counseling about potential 
outcomes. While diagnoses such as high-grade 
pelvic prolapse can contribute to symptoms such 
as voiding dysfunction and incomplete emptying, 
they can concomitantly mask others, like stress 
incontinence. In patients with mixed incontinence 
and voiding dysfunction following an anti-incon-

tinence surgery, elucidation of the components 
that make up the overall picture can facilitate 
decisions regarding the order in which the issues 
should be addressed. UDS in the assessment of 
patients with neurogenic bladder are key in prog-
nostication for both the upper and lower urinary 
tracts and in clarifying the situation in patients in 
whom sensation may not correlate with function. 
Similarly, in the geriatric population, cognition 
and processing of sensation may also play a role 
in continence, and UDS can be a helpful adjunct 
in the diagnostic assessment.

While it is important to be good stewards of 
healthcare dollars and avoid overutilization of 
costly resources, UDS can be invaluable in the 
evaluation of the non-index patient with urinary 
incontinence or voiding dysfunction. A good rule 
of thumb before embarking on a UDS study is for 
the clinician to consider the unanswered ques-
tions for which UDS may be helpful. If UDS 
would not change the course, it may not be neces-
sary to perform the study. However, in cases in 
which it could facilitate decision-making, prog-
nostication, or patient counseling, it is a valuable 
tool to have in the armamentarium.
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Anorectal Physiology Testing

Chun Hin Angus Lee and Massarat Zutshi

 Introduction

Functional anorectal problems are commonly 
encountered in general practice and encompass a 
wide range of disorders such as fecal inconti-
nence (FI), levator ani muscle spasm, proctalgia 
fugax, and pelvic floor dyssynergia (paradoxical 
puborectalis contraction) [1].

Approximately one in eight adults in the com-
munity is diagnosed with FI [2]. Although both 
men and women are equally affected, the inci-
dence of FI is higher in patients of advanced age 
(approximately 16% in >90 years old), patients 
with mental disabilities, and people who live in 
institutions [2, 3]. Nonetheless the true preva-
lence in the community is probably underesti-
mated partly due to substantial social stigmatism 
and limited access to healthcare providers with 
specific knowledge and skillsets in managing 
complex continence issues [4, 5]. Social embar-

rassment can further result in delay in seeking 
medical advice which can cause a decrease in the 
patient’s quality of life (QOL).

Sound understanding of anorectal anatomy 
and physiological function of the lower gastroin-
testinal tract are crucial not only in managing 
patients with FI, but also in patients with func-
tional constipation as pelvic floor dyssynergia 
coexists in up to 50% of patients suffered with 
chronic constipation [6]. Objective assessments 
of anorectal physiology such as anorectal 
manometry (ARM) and dynamic defecography 
can aid in the confirmation of the diagnosis of 
defecatory disorders. However, accurate history 
and examination are irreplaceable components of 
clinical assessment.

With technological advancement, more 
advanced and sophisticated ARM devices such as 
high-resolution ARM (HRARM) and high- 
definition ARM (HDARM) are readily available. 
Interpretation of anorectal physiology testing 
results can be overwhelming; however, it can be 
overcome by understanding the concept of each 
component in anorectal physiology testing.

This chapter aims to outline the basic princi-
ples in using ARM including indications, meth-
ods, and result interpretation. The use of 
defecography, an important adjunct in pelvic 
floor investigation, will be discussed at the end of 
the chapter.
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 Principles in Using Anorectal 
Manometry

Normal defecatory process relies on several 
intricate mechanisms such as the rectal wall, 
anal sphincter complex, and pudendal nerves. 
Endoanal ultrasound can be used to evaluate the 
integrity of anal sphincters and determine the 
length of anal canal. ARM complements endo-
anal ultrasound as it provides objective assess-
ment of anorectal functional physiology by 

measuring the pressure generated in the low rec-
tum and anal canal (Fig. 3.1).

Although interobserver reliability and 
reproducibility in ARM have been demon-
strated in several small series [7, 8], variation 
in techniques in using ARM exists in different 
institutions [9]. In recent years, guidelines 
and expert consensus statements have been 
published to try to minimize variability in 
clinical practice and to standardize reporting 
[10–12].

Fig. 3.1 Basic setup of 
anorectal manometry
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 Indications

ARM can be a useful diagnostic tool in patients 
with FI, chronic constipation, or pelvic floor dys-
synergia. In patients with persistent anal fissure 
after unilateral internal sphincterotomy, it can 
help to identify individuals who may be suitable 
for contralateral internal sphincterotomy if the 
resting anal sphincter pressure remains high. It 
can also be used in screening for Hirschsprung’s 
disease which is characterized by absence of rec-
toanal inhibitory reflex (RAIR). It can also be 
used to evaluate patients with ileal J-pouch dys-
function [13, 14].

 Techniques

Anorectal manometry measures rectal and anal 
sphincter luminal pressure via an air-charged or 
water-perfused catheter with a variably located 
pressure sensor (Fig. 3.2). Air-charged catheters 
have the advantage of being single-use and 
negate the need to use water irrigation during 
the procedure as compared to water-perfused 
catheter. Nonetheless, they have been shown to 
provide similar measurements [15]. The more 
advanced solid-state catheter is equipped with 
more sensors at shorter intervals, hence provid-
ing better resolution and spatiotemporal mea-
surement. Computerized software can depict 
colored pressure gradient and plot for easier 
interpretation. In addition, three-dimensional 

(3D) topographic pressure map can be gener-
ated using HDARM which can demonstrate the 
location of sphincter defect [16]. In addition to 
the initial cost, the ongoing costs of cleaning 
and maintenance are the major shortcomings of 
solid-state catheter.

Oral mechanical cathartic bowel preparation 
is unnecessary, although a disposable enema can 
be given if the patient has significant amount of 
stool in the rectum; a left lateral position is pref-
erable. Examination begins with general inspec-
tion of the perianal region and perineum, 
particularly paying attention to previous surgical 
scar at the perineum and shape of the anus. A 
patulous anal opening is indicative of significant 
injuries to the anal sphincters and/or nerves. 
Several reflexes can be elicited such as the anocu-
taneous and bulbocavernosus reflex, to exclude 
spinal cord injury. Digital rectal examination is 
performed to exclude a rectal mass and assess 
anal sphincter tone.

A lubricated catheter is inserted a few centi-
meters above anal sphincter complex; either a 
pull-through or stationary technique can be used 
[12]. After a period of relaxation and anal pres-
sure stabilization, the resting anal pressure is 
measured during approximately 20 seconds. The 
patient is asked to contract the anal sphincters for 
up to 30 seconds, followed by 1 minute of rest. 
Meanwhile, the catheter is manually withdrawn 
at 1  cm intervals. Next, squeeze pressure mea-
surements are performed after pressure normal-
ization (Table 3.1).

Fig. 3.2 Air-charged catheter with latex balloon

Table 3.1 Reference range of anorectal manometry 
(ARM) results at the Cleveland Clinic

Measurement
Anal canal length Male 4–5 cm

Female 3–4 cm
Normal resting pressure >40 mmHg
Normal squeeze pressure >100 mmHg
Volume studies
Rectoanal inhibitory reflex 10–60 ml
Average volume of first sensation 10–60 ml
Average volume of first urge 10–100 ml
Maximum tolerated volume 200–300 ml
Rectal compliance 5–15 ml/mmHg

3 Anorectal Physiology Testing



34

 Resting Pressure

Anal resting pressure should be measured inside 
the anal sphincter below the puborectalis [17]. It is 
predominantly generated by Internal anal sphinc-
ter (IAS) (55%), whereas the remainder is contrib-
uted by External anal sphincter (EAS) (30%) and 
hemorrhoidal cushions (15%) [18]. Based on sev-
eral studies on healthy individuals, the normal 
range of anal resting pressure is 40–65 mmHg [9, 
19]. However, it is highly dependent on age and 
gender as, in general, older women tend to have 
lower resting pressures [20, 21].

Reduction of anal resting pressure is com-
monly observed in patients with fecal inconti-
nence (Fig.  3.3a) [22, 23]. Results from a 
prospective study which included over 500 con-
secutive patients with FI suggested that the extent 
of reduction in anal resting pressure correlated 
with both the severity of FI and the size of the 
sphincter defect [24].

In contrast, elevated anal resting pressure 
(often seen as a saw-toothed pattern) is noted in 
patients with anal fissure secondary to a hyper-
tonic IAS (Fig. 3.3b) [25]. Both mechanical (lat-
eral sphincterotomy) and chemical (glycerine 
nitrate, diltiazem, and Botox) sphincterotomies 
have been demonstrated to reduce anal resting 
pressure and improve healing [26–29].

 Squeeze Pressure

Squeeze pressure reflects the ability to voluntary 
contract striated anal musculature (EAS and to a 
lesser extent puborectalis). It is measured as  
pressure generated within the anal canal during 
maximum voluntary contraction (normal 
range > 100 mmHg). Reduction of anal squeeze 
pressure can be observed in patients with anal 
sphincter injury.

 Rectoanal Inhibitory Reflex (RAIR)

When the rectal balloon is rapidly inflated with 
30–50  ml of air, the sudden increase in rectal 
wall pressure causes a transient contraction in 

EAS (rectoanal contractile reflex) followed by a 
more prolonged IAS relaxation (RAIR). 
Absence of RAIR can be seen in Hirschsprung’s 
disease, and patients underwent anterior resec-
tion [30, 31].

 Rectal Wall Compliance

Rectal wall compliance is measured by gradually 
inflating the rectal balloon with water. The vol-
ume of rectal balloon corresponding to patient’s 
first sensation and urge needs to be documented 
in addition to the maximum tolerated volume. 
Compliance is measured as a ratio of change in 
volume and change in pressure.

Inflammatory processes such as radiation 
proctitis and pouchitis can lower rectal wall 
compliance which in turn leads to more fre-
quent defecation. Lower first sensation of urge 
and maximum tolerated volume (<60  ml) are 
commonly observed in patients with FI, 
whereas higher rectal compliance and higher 
first sensation and urge and maximum tolerated 
volume are observed in patients with chronic 
constipation [32, 33].

 Balloon Evacuation

The patient is instructed to bear down in an 
attempt to evacuate the inflated balloon. Normally 
in this maneuver, rectal pressure increases, while 
EAS relaxes. Inability to evacuate the balloon 
indicates pelvic floor dyssynergia or obstructive 
defecation (Fig. 3.3c).

Pelvic floor dyssynergia can be further sub-
classified into four subtypes [34]:

• Type I: Adequate increase in intra-rectal pres-
sure but paradoxical increase in anal sphincter 
pressure

• Type II: Inadequate intra-rectal pressure and 
paradoxical increase in anal sphincter 
pressure

• Type III: Adequate increase in intra-rectal 
pressure but absent or inadequate relaxation of 
the anal sphincter

C. H. A. Lee and M. Zutshi
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Fig. 3.3 (a) Normal anorectal manometry (ARM). (b) 
ARM in a patient with FI. (c) ARM in a patient with anal 
fissure (saw-toothed resting anal pressure pattern). (d) 

Paradoxical contraction of levator ani in a patient with 
pouch dysfunction during balloon evacuation (red arrows)

a

b
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c

d

Fig. 3.3 (continued)
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• Type IV: Inadequate intra-rectal pressure and 
absent or inadequate relaxation of the anal 
sphincter

Electromyography using surface electrodes 
can be used to quantify striated pelvic floor 
 muscle activity, and pudendal terminal nerve 
latency testing can also be employed [35, 36] 
(Fig. 3.3d).

 Interpretation of Defecography

Defecography provides a dynamic anatomical 
and functional evaluation of pelvic organs during 
defecation. It is primarily used to investigate 
patients suffering from rectal and/or vaginal pro-
lapse and chronic constipation. Compared to con-
ventional fluoroscopic defecography, dynamic 
magnetic resonance (MR) defecography can 
demonstrate superb resolution of pelvic floor 
muscle anatomy and surrounding soft tissue, 
especially in assessing other pelvic organ pro-
lapse [37, 38]. MR defecography can be per-
formed in an open-configuration magnetic unit 
which allows more physiological image acquisi-
tion as patient is in an erect sitting position. 
Similar to ARM, it should be performed in a rela-
tively relaxed and comfortable environment. It is 
essential to explain to the patients each step of 
the procedure to try to help optimize compliance 
with testing and thus the accuracy of the results.

In preparation for fluoroscopic defecography, 
barium contrast paste is administered into the 
rectum in addition to oral and vaginal barium 
contrast. When using conventional fluoroscopic 
defecography, the patient is instructed to sit on a 
radiolucent commode which allows lateral pro-
jection of X-ray to center at the pelvis. A series of 
radiological images are captured during the fol-
lowing maneuvers: rest, squeeze, strain, defecat-
ing, and following evacuation.

It is essential to recognize several key anatom-
ical landmarks and measurements such as ano-
rectal angle and pubococcygeal and 

ischiococcygeal lines [18]. The anorectal angle is 
measured between a line drawn at the central axis 
of anal canal and a line drawn parallel to poste-
rior rectal wall (at rest; normal range, 90°–110°) 
or at the center of distal rectum (during evacua-
tion). This angle is largely maintained by the 
puborectalis muscle at rest. During evacuation, 
the anorectal angle becomes more obtuse as the 
puborectalis muscle relaxes. In the case of 
obstructive defecation due to paradoxical move-
ment of pelvic floor musculatures, the anorectal 
angle is less exaggerated during evacuation.

The pubococcygeal line is measured from the 
inferior border of the symphysis pubis to the last 
coccygeal joint, whereas the ischiococcygeal line 
is measured from the inferior border of ischium 
to the last coccygeal joint. These two lines can be 
used to classify the severity of small bowel 
(enterocele) and large bowel (sigmoidocele) her-
niation into three grades: grade I, above pubococ-
cygeal line; grade II, between pubococcygeal and 
ischiococcygeal lines; and grade III, below 
ischiococcygeal line [39]. Perineal descent is rep-
resented by the difference in position of anorectal 
junction at rest and during maximal straining in 
relation to the pubococcygeal line (Fig.  3.4). 
Exaggerated perineal descent (>3.5 cm) is asso-
ciated with weakening of pelvic floor muscula-
ture secondary to repetitive straining. Although it 
can be observed in patients with chronic consti-
pation, however, it does not correlate with sever-
ity of symptoms or quality of life [40].

 Summary

Objective functional assessment given by ARM 
and defecography provides additional values in 
tailored management in various defecatory disor-
ders and FI which are often overlooked in our soci-
ety. Nonetheless, a thorough history and physical 
examination remain essential in the initial assess-
ment. Multidisciplinary collaboration and holistic 
approaches are required to manage patients who 
have multiple pelvic compartment issues.
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 Commentary

J. Marcio N. Jorge

This chapter addresses the main aspects of physi-
ologic testing in complex functional colorectal 
disorders. Despite affecting both men and 
women, constipation and incontinence are more 
prevalent in the latter group. This is probably due 

to the effects of pregnancy and childbirth on the 
pelvic floor and the higher prevalence of consti-
pation in this gender group.

Patients with fecal incontinence and rectal pro-
lapse are among those with the worst quality of 
life seen in our specialty. Embarrassment poses a 
major difficulty in addressing evaluation and 
proper treatment. As emphasized by the authors, 
although history and physical examination are 

Fig. 3.4 Fluoroscopic defecography (series 1–4) demonstrating exaggerated perineal descent, large rectocele (yellow 
arrow), and sigmoidocele (green arrow)
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irreplaceable, anorectal physiology testing can be 
crucial to better understand the mechanisms 
involved and to uncover the etiology.

The initial therapeutic schema includes dietary 
assessment, a diary of defecation and symptoms, 
and, when indicated, psychological evaluation. 
Patients referred for colorectal physiologic test-
ing often present with refractory and severe idio-
pathic symptoms, and a combination of anorectal 
physiology studies is usually indicated due to the 
complex etiology of these functional disorders.

In practice, anorectal manometry, videodefe-
cography, colonic transit time, and endoanal 
ultrasound are considered the most useful tests. 
Through this physiologic investigation, treatable 
conditions of the colon, rectum, and anus can be 
diagnosed in 67% and 55% of patients with con-
stipation and fecal incontinence, respectively 
[41]. In patients with rectal pain, however, these 
tests permit definite diagnosis in only 18%, and 
this condition remains poorly understood and 
refractory to therapy. In addition, these tests can 
be helpful preoperatively, when anal continence 
status may be endangered due to the nature of the 
procedure or a pre-existing disorder that affects 
the mechanism of continence.

A history and physical examination often dic-
tate additional tests. Electroneuromyography 
including conventional anal electromyography 
(EMG) and pudendal nerve terminal motor 
latency (PNTML) testing can be helpful to 
uncover neuromuscular disease. However, 
pudendal neuropathy is a common finding with 
increasing age and parity and in many comorbidi-
ties including chronic constipation and diabetes. 
Thus, the therapeutic decision is not usually 
affected by this finding. As discussed by the 
authors, these tests should be reserved for patients 
with complex diagnostic dilemmas [42].

Most tests are performed with minimal prepa-
ration. A disposable enema is administered 
4 hours prior to the test to remove any significant 
amount of stool and to allow for a more comfort-
able exam for both the patient and physician.

Anorectal manometry is often indicated to 
evaluate functional disorders but is also useful in 
the preoperative assessment of other disorders 
when there is a risk of postoperative incontinence 

either due to the preoperative continence status or 
the procedure itself. More recently, parameters 
such as the fatigue index to detect earlier external 
sphincter dysfunction have been incorporated 
[43]. Accordingly, 3D high-definition anorectal 
manometry, a more refined technique, has shown 
significant correlation between the fecal inconti-
nence score and voluntary contraction variables 
including the mean anal pressure during sus-
tained squeeze – the most discriminant parameter 
[44]. The sphincter asymmetry index can help to 
identify sphincter defects; however, anal ultra-
sound is preferred if available [45].

Videodefecography provides a wide range of 
information to assist the surgeon in the evalua-
tion and management of patients with evacua-
tory and other associated pelvic floor disorders 
[46]. As pointed out in this chapter, wide ranges 
of normal values for each of these parameters are 
observed, and the exact value of any of these iso-
lated parameters is of relatively little conse-
quence. Instead, the role of static proctography 
is to provide a basis for relative comparison 
among resting, squeezing, and pushing values in 
a single patient. Causative or associated abnor-
malities, such as nonrelaxing puborectalis 
(puborectalis indentation), rectocele, internal 
rectal prolapse, sigmoidocele, and enterocele 
can all be diagnosed by defecography. These 
findings, particularly a small rectocele and an 
intussusception, may be found in up to 70% of 
asymptomatic individuals [46]. Failure to recog-
nize these variants of normal can easily lead to 
overdiagnosis and overtreatment. Therefore, a 
treatment decision should be made based upon 
both clinical history and evaluation of rectal 
emptying during videodefecography. Most indi-
viduals evacuate their rectum within 15–20 sec-
onds; factors affecting rectal emptying rate 
include consistency of contents and patients’ 
embarrassment. Patients must be reassured and 
fully informed regarding the importance of the 
defecographic findings in their therapeutic 
approach. Dynamic evaluations of defecation 
using computerized tomography, resonance, and 
ultrasound are compatible, with the advantage of 
evaluating extra-rectal structures. However, in 
order to better evaluate rectal emptying and the 
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clinical relevance of a diagnostic finding, con-
ventional defecography remains the preferred 
method in many centers [46, 47].

Defecographic criteria of nonrelaxing 
puborectalis syndrome include failure to open 
the anorectal angle, persistence of the puborec-
talis impression during attempted defecation, an 
overly capacious rectum, a long and persistently 
closed anal canal, ballooning of the rectum, and 
the presence of compensatory anterior and pos-
terior rectoceles. These findings can be associ-
ated with non-emptying, incomplete emptying, 
or even total evacuation after prolonged and dif-
ficult attempts. However, although useful, both 
defecography and electromyography have their 
limitations. Voluntary contraction of the pelvic 
floor due to embarrassment may simulate a 
functional disorder on defecography. Likewise, 
the inability to relax the sphincter may occur 
during pushing as a response to fear or pain dur-
ing electromyographic assessment. These fac-
tors may cause false-positive findings of 
nonrelaxing puborectalis syndrome in patients 
without symptoms of obstructed evacuation. 
Sensitivity, specificity, and predictive values of 
both electromyography and defecography are 
suboptimal, and the combination of these tests 
may be necessary to permit optimal data accrual 
[48]. Nevertheless, defecography is likely supe-
rior as it can detect associated abnormalities and 
demonstrate both the dynamics of evacuation 
and rectal emptying. Although false-positive 
results may ensue due to the patient’s fear of 
evacuating in front of others, they can be asked 
to evacuate in the privacy of a bathroom fol-
lowed by fluoroscopic reassessment of the evac-
uated rectum. Finally, the diagnosis of 
nonrelaxing puborectalis syndrome should be 
reserved for patients whose clinical symptoms 
of pelvic outlet obstruction are supported by 
physiologic confirmation. In order to differenti-
ate an incidental finding from a clinically sig-
nificant sigmoidocele, a classification system 
has been proposed [49]. This classification sys-
tem is based on the degree of descent of the low-
est portion of the sigmoid loop during maximum 
straining in relation to the following pelvic ana-
tomic landmarks: pubis, coccyx, and ischium. 
First-degree sigmoidocele corresponds to an 

intrapelvic loop of sigmoid which does not sur-
pass the pubococcygeal line; second-degree sig-
moidocele is noted when the sigmoid loop is 
situated below the pubococcygeal line but 
remains above the ischiococcygeal line; and 
third-degree sigmoidocele is considered if the 
sigmoid loop transcends the ischiococcygeal 
line. This classification system yielded excellent 
correlation between the mean level of sigmoido-
cele, degree of sigmoid redundancy, and clinical 
symptoms.

Physiologic testing permits objective assess-
ment of subjective and highly prevalent func-
tional colorectal symptoms. A judicious 
indication and association and interpretation of 
the tests discussed in this chapter will ensure a 
better perspective of treating the refractory, at 
times, incapacitating symptoms. Finally, because 
the pelvic floor is an integrated functional struc-
ture, these disorders should be addressed using a 
multidisciplinary and integrated approach.
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 Introduction

Fecal incontinence (FI) is an anorectal disorder 
characterized by the impaired ability to control 
the release of gas and stool. This decreased con-
trol can range in severity and can often greatly 
impact quality of life (QoL). The incidence of FI 
ranges from 2% to 15% among non- 
institutionalized adults in the United States. 
However, it is often underreported due to the 
complexity of symptoms, the difficulty patients 
face to quantify their symptoms, and their hesi-
tancy to seek care due to embarrassment [1, 2]. 
Although there are several physiologic tests that 
measure FI, none of them have been shown to 
accurately reflect disease severity or to quantify 
the exact response to therapy. This finding is 
likely due to the important, and often underesti-

mated, contribution of the patients’ own percep-
tion of their symptoms. Acknowledging this 
subjectivity is essential in the assessment of 
FI. The evaluation of a patient’s FI is dependent 
on two important components: symptom severity 
and impact on QoL. In order to assess the effect 
that a treatment has on FI, it is important to docu-
ment these two components pre- and post- 
treatment. To accomplish this, both questionnaires 
and scoring systems must be used. This chapter is 
an updated review from a previous publication 
written by the authors on the quantitative and 
qualitative analysis of FI [3].

 Case Scenario: Part A

A 73-year-old woman presents with a 5-year his-
tory of progressive FI.  She has type 1 diabetes 
with good glycemic control. She describes her 
current symptoms as having four to six episodes 
of accidental liquid stool leakage per week, 
which forces her to wear sanitary pads almost 
every day. She has two formed bowel movements 
every day; however, prior to a bowel movement, 
she experiences urgency that sometimes leads to 
fecal soiling. She has no nocturnal incontinence. 
There is no blood or mucus associated with bowel 
movements. She is continent to gas. She does not 
experience urinary incontinence. These symp-
toms have caused her to alter her daily activities, 
most pronounced during the weekdays. A recent 
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colonoscopy was reportedly normal. Her obstet-
rical history includes four vaginal deliveries, one 
of which resulted in a second-degree perineal tear 
that was repaired with sutures. She has had previ-
ous anorectal surgery including a fistulotomy in 
her late 20s for an uncomplicated fistula-in-ano. 
She has no other relevant history, including no 
history of back injury and no neurologic prob-
lems. On physical exam, her abdominal exam is 
normal. Perineal inspection revealed a thin peri-
neal body. Digital rectal exam revealed a moder-
ately patulous anus with weak resting and 
squeeze sphincter tone.

 Study Questions

• What are the common symptom severity scores 
that are used to assess the severity of FI?

• How would the use of a symptom severity 
score be utilized to guide the care of this 
patient?

• In this scenario, what would be the benefits of 
using a FI severity score with a summary 
score?

 Quantifying and Qualifying Fecal 
Incontinence: The Use of Weighted 
and Non-weighted Symptom Severity 
Scores and Quality-of-Life Measures

Symptom severity scores can be useful for the 
evaluation of subjective and complex symptoms. 
When used in the context of FI, these instruments 
are often used to assess the frequency and type(s) 
of stool leakage and, in turn, are helpful in assess-
ing treatment outcomes. There are two types of 
severity scores for FI – grading scales and sum-
mary scores (see below). Many of these scoring 
systems have been validated through research 
studies; however, an important aspect to consider 
in assessing self-reported FI severity is whether 
the questionnaire has been weighted or not.

A weighted questionnaire assigns a certain 
value to each question. These “weights” can 
either be self-determined by the patient or exter-
nally assigned. An example of a self-determined 
weighted score is the Anal Sphincter Replacement 

Scoring System [4], which asks the patient to fol-
low fairly complicated directions to assign a 
weight to each incontinence item description. 
This questionnaire can be quite time-consuming 
with a high cognitive burden for the patient. An 
example of an externally developed weighted 
score is the Vaizey/St. Mark’s FI score [5]. This 
questionnaire was designed to assign a lesser 
weight for the use of pads and constipating medi-
cations when compared to incontinent episodes. 
However, the final score may not necessarily 
reflect the patients’ perceived impact of FI on 
their daily activities. As a result, this externally 
developed weight has the potential to add physi-
cian subjectivity to the tool. Another example of 
a weighted scale is the Fecal Incontinence 
Severity Index (FISI), which asks patients to rank 
order the type/frequency combinations from the 
most severe to the least severe [6]. It is important 
to understand, however, that when the FISI was 
initially being evaluated, the weight assigned by 
patients and physicians did not always correlate. 
For these reasons, a weighted scoring tool can be 
problematic when quantifying/qualifying FI.

In contrast, non-weighted questionnaires use 
simple numerics to describe the severity of FI 
such that there is no judgment as to which type of 
incontinence is worse. Although only vague quan-
tifiers are used, non-weighted tools are often the 
simplest and the most frequently cited and uti-
lized. For example, the Cleveland Clinic Florida-
Fecal Incontinence Score (CCF-FIS) asks the 
patient to score each equally weighted item on a 
scale of 0 (never) to 4 (more than once per day) 
[7]. Thus, there is no judgment by the physician as 
to which type of incontinence is worse, and in this 
way, the severity of the symptoms is based on the 
patient’s personal experience. The drawback of 
such a scale is the difficulty in comparing severity 
between individuals. However, it does allow 
patients to summarize their symptoms, which can 
be rather challenging without the aid of a scoring 
tool. The problem with weighting is that the 
weight assigned by patients may differ from 
weights assigned by physicians.

QoL measures help understand and measure 
the subjective perception of a patients’ health 
state on their emotional and social life. 
Furthermore, they allow physicians to better 
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evaluate patient functioning and thus comple-
ment severity scores when assessing a patient. 
There are three main types of QoL measures: 
generic scales, specialized scales, and condition- 
specific scales. Generic scales are often based on 
health-related questions which span a wide range 
of QoL issues and can therefore be applied to a 
broad population. They can compare a target 
population to other populations. A common 
example of a generic QoL scale is the 36-Item 
Short-Form Health Survey (SF-36) [8]. The 
responsiveness of a generic scale is fair, meaning 
that responses to the questionnaire can identify 
gross changes, but the questions may not be spe-
cific enough to detect subtle changes in QoL. 
Specialized scales are developed around a spe-
cific condition instead of a specific population. 
As such, they are generally more detailed and 
more responsive to change. An example of a 
commonly used specific scale is the 
Gastrointestinal Quality of Life Index (GIQLI) 
[9]. It includes 36 items divided between 5 
domains: symptoms, physical dysfunction, emo-
tional dysfunction, social dysfunction, and a 
single- item question on the effect of medical 
treatment. Lastly, condition-specific scales 
describe a specific element of a condition, such 
as FI. Condition-specific scales, like the FISI, are 
the most sensitive to changes.

 Grading Scales for Fecal Incontinence

Grading scales are simple tools that assign a 
value to each specific type of FI in an ordinal 
fashion. They do not qualify the patients’ experi-
ence, nor the subjective severity of their FI. The 
original scoring of FI was described by Sir Alan 
Parks, when he created a simple four-category 
grading scale to assess pre- and postoperative 
outcomes after anal surgery (see Table 4.1) [10]. 
A few years later, Broden et al. described a sec-
ond grading scale that was based on degrees of 
FI – none, medium, or severe – rather than on the 
type of incontinence [11]. The grading scales that 
followed were all similar in their composition of 
three to five broad grades, ranging from “excel-
lent” to “poor” continence. They are summarized 

in Table 4.2. These scales did not include either 
the grading of the frequency of FI or the impact 
of incontinence on the patient. Due to their sim-
plicity and their broad categorization of FI, grad-
ing scales do not have the ability to differentiate 
between the nuances and variability of FI. As a 
consequence, their ability to detect minor clinical 
changes is less exact.

 Summary Scores for Fecal 
Incontinence

Summary scores for FI, unlike grading scales, 
assign specific values to different aspects of FI, 
thus attempting to reflect the severity of symp-
toms. This strategy includes questions on the fre-
quency of incontinence. At the end of the 
questionnaire, a summary score is calculated 

Table 4.1 Park’s scoring of fecal incontinence [10]

Category A Category B Category C Category D
Continent 
to solid 
and liquid 
stool and 
flatus

Continent 
to solid 
and liquid 
stool but 
not to 
flatus

Continent 
to solid but 
not to 
liquid stool 
or flatus

Incontinent 
to solid and 
liquid stool 
and flatus

Table 4.2 Examples of severity grading scores of fecal 
incontinence

Author Year Spectrum
Browning and 
Parks [10]

1975 Normal to no control of solid 
stool

Rudd [11] 1979 Perfect continence to 
unsatisfactory requiring 
colostomy

Keighley and 
Fielding [23]

1983 Minor leakage to severe 
incontinence

Corman [24] 1985 Excellent to poor continence
Hiltunen et al. 
[25]

1986 Gross fecal incontinence to 
full continence

Broden et al. 
[26]

1988 No fecal incontinence to 
incontinence to stool at all 
times

Rainey et al. 
[27]

1990 Continent of solid +/− flatus 
to incontinent to all stool

Womack et al. 
[28]

1988 Continent to incontinent

Williams et al. 
[29]

1991 Continent to frequent 
incontinence
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based on the addition of values in each category. 
In doing this, there is a greater ability to discrimi-
nate differences between patients, to detect clini-
cally important changes, and to assess treatment 
outcomes. For this reason, summary scoring sys-
tems have become the more preferred way of 
measuring FI. Table 4.3 presents a summary of 
the most common FI summary scoring systems 
currently found in the literature; three of the 
scores are weighted (see Table  4.3). The CCF- 
FIS, Vaizey/St. Mark’s FIS, and the FISI are the 
most published and widely used of all FI scores.

The difficulty with severity measures of FI is 
that we do not always know if they accurately 
and reliably capture severity or how well they 

correlate with each other. Hussain et  al. found 
that both the CCF-FIS and Vaizey/St. Mark’s 
scores demonstrated excellent intra- and interob-
server reliability [12]. More recently, a compara-
tive analysis of summary scoring systems found 
that the CCF-FIS correlated the most closely 
between the subjective perception of symptom 
severity reported by patients and the clinical 
assessment by investigators [13]. Importantly, the 
CCF-FIS includes two categories that address 
impact on QoL  – “changes in lifestyle” and 
“wearing a pad.” Without resorting to physician- 
designed weighted scores, these two categories 
give the investigator a starting point in the mea-
surement of a patients’ subjective experience and 

Table 4.3 Examples of severity summary scores of fecal incontinence

Name Author Year Spectrum of episodes
Validity 
tested

Reliability 
tested

Incontinence score system Miller et al. [30] 1988 <1/month to >1/week Yes No
Anal incontinence score (also 
known as modified Miller scale)

Rothenberger 
[31]

1989 <1/month to >1/week Yes No

Pescatori grading and scoring of 
fecal incontinence

Pescatori et al. 
[32]

1992 <1/week to daily Yes No

Cleveland Clinic Florida-fecal 
incontinence score (CCF-FIS)

Jorge and 
Wexner [7]

1993 <1/month to >2/day Yes Yes

Continence scoring system Lunnis et al. [33] 1994 <1/month to most days Yes No
Vaizey/St. Mark’s score Vaizey et al. [5] 1999 <1/month to >1/day Yes Yes
Fecal incontinence severity index 
(FISI)a

Rockwood et al. 
[6]

1999 1–3/month to >2/day Yes Yes

Mayo fecal incontinence 
questionnaire

Reilly et al. [34] 2000 n/a Yes No

Fecal incontinence questionnaire 
intended for phone/mail

Malouf et al. 
[35]

2000 <1/month to daily Yes No

American Medical Systems scale O’Brien et al. 
[36]

2000 Never to >1/day Yes Yes

Outcome tool for surgical 
management of fecal Incontinence

Hull et al. [37] 2001 <1/month to >1/week Yes No

Clinical bowel function scoring 
system

Bai et al. [38] 2002 Variable Yes No

Anal sphincter replacement scoring 
systema

Violi et al. [4] 2002 Never to always No No

Fecal incontinence and 
constipation assessment (FICA) 
scale

Bharucha et al. 
[2]

2004 <1/month to ≥2–3/week Yes Yes

Revised fecal incontinence scale 
(RFIS)a

Sansoni et al. 
[39]

2013 Never to always Yes Yes

Visual analogue scale for fecal 
incontinence (VASFI)

Devesa et al. 
[16]

2013 Perfect continence to 
total incontinence

Not 
tested

Not tested

Rapid assessment fecal 
incontinence score (RAFIS)

De la Portilla 
et al. [17]

2015 No leaks to several 
leaks daily
+ visual analogue scale

Yes Yes

aWeighted scores
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how their FI impacts their QoL.  Similarly, the 
Vaizey/St. Mark’s score uses the same two cate-
gories of questions but also includes the use of 
constipating medications. The addition of these 
impact measurements adds an important dimen-
sion to the summary scoring system. The exclu-
sive assessment of the impact of FI on the 
patient’s QoL will be discussed in more detail 
later in the chapter.

All summary scores share similar limitations, 
the most important one being the difficulty in 
correlating between investigator and patient per-
ception. For example, scoring systems generally 
regard type and frequency as major categories in 
the measurement of FI, whereas, patients’ per-
ceptions may in fact view the urgency of bowel 
movements and the amount of incontinence as 
equally relevant issues, categories which are not 
yet routinely reflected in the commonly used 
scoring systems [14, 15]. The CCF-FIS, which 
has garnered the widest acceptance, is com-
mended for evaluating both lifestyle alteration 
and the qualitative aspects of FI.  However, the 
final score is a single number, and a single num-
ber does not always describe the true degree of 
dysfunction that a patient might be experiencing. 
Ideally, a score that represents both the severity 
of the condition and its impact on QoL can give 
the care provider better insight into the patient’s 
experience with FI.  Of equal importance, the 
questionnaire should be quick and simple for 
patients to complete. Visual analogue scales 
(VAS) are reproducible and easy to use. For this 
reason, Devesa et al. studied whether VAS could 
substitute validated summary scores [16]. Their 
study concluded that visual analogue scales alone 
cannot replace summary scores, such as the CCF- 
FIS, nor can they replace QoL scores such as the 
Fecal Incontinence Quality of Life (FIQL) scale. 
However, they did show that VAS have a strong 
correlation with “embarrassment” and “coping/
behavior” categories.

The most recently validated summary score in 
the literature is quite different than previously 
published scores. It is known as the Rapid 
Assessment Fecal Incontinence Score (RAFIS) 
and was developed by a group in Spain [17]. It 
was first presented as a case–control study. 

RAFIS jointly measures severity and impact of 
FI in a simple way – the questionnaire includes a 
VAS as well as an ordinary scale. However, as 
with other existing scores, FI severity was only 
based on the frequency of leaks rather than on the 
amount. Nevertheless, the use of the RAFIS in a 
clinical study was found to have excellent intrao-
bserver agreement and internal consistency with 
a Pearson’s correlation of 0.92 and a Cronbach’s 
α of 0.93. In their study, the RAFIS was also 
found to be a valid and reliable tool to assess FI; 
however, a test-retest was not able to be per-
formed due to logistical reasons. Lastly, the study 
showed significant correlation between the 
RAFIS and every subscale of the FIQL score, 
except for the category of “depression.” 
Therefore, the RAFIS shows great potential for 
describing several dimensions of FI; furthermore, 
the questionnaire is especially attractive due to its 
simplicity of use.

 Thresholds

It can be difficult to know which score to use 
when assessing patients with FI.  It can also be 
challenging to fully comprehend the effect of FI 
on QoL. Therefore, when using a validated scor-
ing tool, the treating physician must know at 
what point FI affects QoL based on a threshold 
score. Knowing this threshold is important. In 
2001, Rothbarth et al. performed a study to calcu-
late the threshold for the CCF-FIS in women who 
had undergone an anterior sphincter repair for FI 
from obstetrical trauma [18]. Functional outcome 
was measured by the CCF-FIS, which was com-
pared to both the GIQLI and the Medical 
Outcomes Study Short-Form General Health 
Survey. They found that a CCF-FIS of ≥9 was 
associated with a GIQLI score less than the mean 
and, therefore, associated with significantly 
worse QoL.  This finding also meant that this 
threshold could be used for decision-making pur-
poses. Other groups have done similar studies, 
for example, Brown et al. provided evidence that 
a CCF-FIS of ≥10 was associated with women 
seeking care due to worse QoL [19]. To summa-
rize, the threshold of a FI scoring tool reflects the 
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discriminatory ability of the scoring tool and, 
therefore, allows physicians to use the threshold 
score to predict changes in QoL and to determine 
which patients will benefit the most from 
treatment.

 Question Recall: Answers

There are two main types of symptom severity 
scores that can be used for FI  – grading scales 
and summary scores. One important aspect to 
also consider is whether or not the questionnaire 
in use has been weighted, and how closely the 
score reflects a patient’s own personal experi-
ence. The CCF-FIS, the Vaizey/St. Mark’s score, 
and the FISI are the most published and widely 
used of all FI severity questionnaires.

A symptom severity score helps medical pro-
fessionals better quantify a patient’s FI symp-
toms and, overall, allows them to better 
understand how these symptoms affect QoL. This 
is where the symptom severity threshold plays an 
important role. These thresholds give medical 
professionals an idea of how much a patient is 
suffering and how aggressively patients should 
be treated. For example, in the above presented 
clinical scenario, the CCF-FIS is 10. This score 
equates to having “moderate FI.” However, we 
also know that with a score of 10, patients likely 
have an associated decreased QoL and seek care 
due to this fact.

Summary scores, unlike grading scales, assign 
specific values to a variety of FI symptoms, as 
well as to certain lifestyle alterations that patients 
make to compensate for these symptoms. The 
goal of summary scores is to capture the global 
severity of FI, hopefully being able to better dis-
criminate differences between patients and to 
reliably assess treatment outcomes.

 Case Scenario: Part B

This same 73-year-old patient went on to further 
explain that she is normally quite active and 
enjoys walking with her husband and playing 
tennis with her friends. She is also an active 

member of her church and takes part in many of 
their social activities. Over the past year, as her 
symptoms of fecal incontinence have worsened, 
she stopped playing tennis and only goes out on 
short walks. Taking part in any of her usual 
social activities causes her great anxiety due to 
the unpredictability of her bowel movements. 
She is unable to travel long distances, as she 
feels more comfortable being in close proximity 
to a bathroom. Furthermore, she reveals that she 
is occasionally incontinent to flatus, and this 
bothers her most while out in social settings. 
Overall, her mood is lower than usual, and she 
finds herself becoming more withdrawn from 
her friends and family because of her worsening 
symptoms.

 Study Questions

• How can the impact of FI on QoL be assessed?
• What are the different types of QoL scales cur-

rently in use to qualify the impact of FI on a 
patient’s overall well-being?

• How would you use the FIQL scale in the care 
of this patient?

 Assessment of the Impact of Fecal 
Incontinence on Quality of Life

QoL instruments are designed to measure the 
subjective perception of a patients’ health on 
their emotional state and social life. Measuring 
QoL can be difficult by using questionnaires 
alone. The physician must be mindful of who is 
determining the quality of life of the patient – is 
it the clinician, the patient, or the target popula-
tion? A summary of various FI-specific QoL 
scores is found in Table 4.4.

The most widely cited and validated QoL 
score used for fecal incontinence is the FIQL 
scale. This is an example of a condition-specific 
scale that was developed by the American Society 
of Colon and Rectal Surgeons (ASCRS) in 2000 
[20]. It has been thoroughly studied and found to 
be a reliable and valid questionnaire. The scale 
consists of 4 domains, lifestyle, coping/behavior, 
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depression/self-perception, and embarrassment 
and a total of 29 items. Incontinent patients have 
significantly worse FIQL scores than continent 
patients. The FIQL correlates well with both the 
SF-36 QoL score and the Wexner/CCF score 
[20]. Condition-specific scores, like the FIQL, 
are important because they are developed around 
a specific condition rather than a specific popula-
tion. Other gastrointestinal-specific scales 
include the International Consultation on 
Incontinence Modular Questionnaire-Bowels 
(ICIQ-B), the MSKCC Bowel Function 
Instrument, the Modified Manchester Health 
Questionnaire (MMHQ), Gastrointestinal 
Quality of Life (GIQL) [9], the LARS score, and 
the Direct Questioning of Objectives (DQO) 
scale [21].

Generic QoL scores are designed for use in 
broad populations but have been used to also 
measure the impact of FI. As mentioned previ-
ously, one of the most common generic scores 
utilized as part of the assessment of patients with 
FI is the SF-36. Other examples can be found in 
Table 4.4. The advantage of these generic scores 
is that they allow for the comparison of FI 
between different populations. However, similar 
to assessing severity with grading scores, generic 
QoL scores often lack the ability to detect subtle 
changes within a specific population.

There is a limitation with using QoL question-
naires among populations with different and 
complex colorectal and pelvic dysfunction, espe-
cially when comparing populations of different 
economic backgrounds and cultures. One must 
be thoughtful when choosing a questionnaire to 
ensure it is appropriate for the patient or popula-
tion being assessed. There are indeed specialized 
subgroups that have their own FI questionnaires, 
for example, the Hirschsprung’s Disease and 
Anorectal Malformations QoL scale [22]. It is 
also important to note that FI can develop as a 
result of colorectal and pelvic surgery. It is a sig-
nificant characteristic of low anterior resection 
syndrome (LARS) after rectal surgery and of 
bowel dysfunction after proctectomy and pouch 
formation. Therefore, not all condition-specific 
QoL questionnaires are equal in the qualitative 
assessment of FI.

 Question Recall: Answers

The impact of FI on QoL can be assessed by a 
variety of well-validated questionnaires and scor-
ing tools. However, again, the scores can be 
weighted or non-weighted, meaning that one 
must be mindful of who is actually determining 
the QoL of the patient.

There are different types of scoring systems 
used for assessing QoL in the context of FI. They 
are generic, specific, or condition-specific QoL 
questionnaires, and the most cited and validated 
score for FI is the FIQL scale. The FIQL scale is 
condition-specific, meaning that it has been spe-
cifically developed for FI. It assesses the patients’ 
lifestyle changes, coping behaviors, extent of 
depression/self-perception, and level of embar-
rassment, thereby summarizing the total effect of 
their FI on QoL.  The FIQL would be an ideal 
questionnaire for the patient in the presented 
clinical scenario.

 Summary

The quantitative and qualitative assessment of FI 
can be very useful for evaluating treatment out-
comes, but, as explained in this chapter, this can 
also be quite challenging. FI severity can be mea-
sured with a variety of grading and summary 
scores. These scores are often in the form of 
questionnaires and are usually easy for patients 
to use. Most importantly, these scores allow phy-
sicians, healthcare professionals, and patients to 
communicate the symptoms of FI in a simple and 
standardized fashion. This is extremely beneficial 
as FI is often underreported, and due to the sensi-
tive nature of having incontinence, it can also be 
difficult for patients to quantify and qualify their 
symptoms without specific prompting. Patient FI 
diaries, however, are still useful in the office 
 setting and allow the physician to obtain a 
“gestalt” of the severity of the patient’s symp-
toms. Most of the severity scores presented in 
this chapter are well cited in the literature, and 
their validity and reliability as questionnaires 
have been well documented. The impact of FI on 
QoL is also a subject of much interest and impor-
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tance. FI can truly be a life-altering disease, and 
its impact on a patient’s life should always be 
assessed. A list of generic and condition-specific 
QoL scores is also summarized in this chapter.

The most widely cited and utilized symptom 
scoring tools for FI share important similarities. 
First, the symptoms are patient-reported and are 
clinically relevant. Second, the tool is physician 
validated, ideally using multiple methods of vali-
dation. Third, the results of these symptom scor-
ing tools are reliable at capturing the severity of 
patient symptoms, ideally being able to detect 
small but clinically relevant differences. Fourth, a 
clinically validated and robust threshold can be 
calculated for each of these summary scores, 
helping guide care and treatment options. Lastly, 
these symptom scoring tools are practical and 
easy to use for both patients and physicians, and 
the results are relatively easy to interpret. The 
establishment of an ideal measurement tool for 
FI, that can calculate both symptom severity and 
QoL, would allow healthcare providers to easily 
communicate and better direct the treatment of 
FI.

 Commentary

Ann C. Lowry

A scoring system for fecal incontinence (FI) that 
incorporates all the relevant factors is simple to 
complete and interpret which would benefit both 
clinicians and researchers. An instrument result-
ing in a single score reflecting both severity and 
quality of life would be ideal. Unfortunately, the 
perfect system does not exist. In their excellent 
chapter, Pang and colleagues provide a thorough 
summary of available instruments and address 
the important issue of measurement of severity 
and quality of life related to the disease. They 
point out that simplification to a visual analogue 
scale (VAS) scoring system was not adequate. 
Further complicating the effort, the surgical, gas-
troenterology, and gynecology literature all vary 
in their focus.

Like many functional disorders, it is well 
established that no objective measure accurately 

reflects the severity of fecal incontinence. 
Therefore, severity must be measured through 
recording of relevant symptoms. As the authors 
point out, most severity scoring systems include 
frequency and type of incontinence. It is unclear 
whether frequency alone is sufficient or if it 
needs to be addressed in the context of the 
patient’s bowel habits. Are two episodes of incon-
tinence per week equivalent in patients who have 
three bowel movements a week and ones who 
have ten bowel movements a week? Rarely are 
the amount of incontinence, urgency, awareness, 
unpredictability, discomfort, and wiping issues 
included; all of these symptoms have been cited 
as important issues for patients [48]. Two scoring 
systems (FISI. and St. Mark) include urgency, 
and FISI. includes volume of stool loss. Studies 
show that unpredictability is very distressing to 
patients but is not included in any of the instru-
ments. While amount seems intuitively to be 
important, one study showed that it was not a sig-
nificant factor in distress related to FI in multi-
variate analysis [49]. Further post hoc analysis 
revealed that the lack of significance was related 
to very high correlation with other significant 
items. Thus, whether quantity of leakage is an 
important factor is unclear.

Some commonly included items may not 
reflect severity. An example is the use of pads. 
Patients may wear pads for the urinary inconti-
nence, and successfully treated patients may 
wear pads from lack of confidence in their symp-
tom resolution.

Another unresolved issue is whether to use 
weighting of items to establish a final score. As 
discussed in the chapter, patients and physicians 
weigh frequency and type differently. For exam-
ple, patients rate leakage of liquid stool as more 
severe, while physicians label leakage of solid 
stool as more severe [50]. Patients tend to rate 
items on the impact on the quality of their life, 
while physicians are more likely to consider the 
relationship of a symptom to either the degree of 
anal sphincter weakness or to the difficulty of 
correcting it.

The collection of data for severity scoring may 
be through daily diaries, weekly questionnaires, or 
longer interval recall questionnaires. Many inves-
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tigators believe that daily diaries are necessary to 
obtain accurate data, but Noelting and colleagues 
[51] found a strong correlation between daily dia-
ries and weekly questionnaires. The concern about 
longer intervals such as the 1-year recall for FISS 
is that it may not reflect current status or be as 
responsive to changes related to treatment.

The work on thresholds and minimal important 
differences (MIDs) is critical to research and 
approval of new therapies particularly high cost 
ones. It is possible to have statistically significant 
outcomes that have little meaning in terms of the 
patient’s quality of life. In addition, it is important to 
the design of research studies on FI. These thresh-
olds or MIDs are available for only a few scales.

The wish for the simplicity of a single score 
drives the combination of severity and quality-of- 
life items. While correlated, those concepts are 
independent. Clinicians are aware that inconti-
nence of flatus may be very distressing to one 
patient but barely noticeable to another. 
Therefore, the severity items and quality-of-life 
items need to be scored separately. An option is 
an instrument such as the Modified Manchester 
Health Questionnaire which includes both types 
of items but only scores the quality-of-life items. 
Presumably the severity items could also be 
scored if they were validated. At present, it is 
uncertain if the length of the instrument reduces 
willingness to complete. The literature supports 
that condition-specific quality-of-life surveys are 
more responsive than general or specialized 
scale. Several studies correlated various severity 
scales with condition-specific quality-of-life 
scales. As noted in the chapter, the Cleveland 
Clinic Florida-Fecal Incontinence Score (CCF- 
FIS) has had the highest correlation. However, 
the significance of that is uncertain since the 
CCF-FIS includes a quality-of-life question.

Data collection is also an issue with quality- 
of- life instruments. Mail surveys are troubled by 
lack of response. Kwon and colleagues [52] stud-
ied telephone administration and found good cor-
relation although the severity items were scored 
lower on the written form. Rockwood’s commen-
tary on the article highlights some remaining 
challenges, however, in survey development and 
choice of mode of administration.

Clearly, there is still more work to be done to 
develop the ideal method of evaluating FI sever-
ity and the impact on quality of life. Collaboration 
of the various medical and surgical specialties 
with interest in pelvic floor disorders, patients, 
and psychometricians is the most likely to suc-
ceed in the development of “ideal” tools for the 
quantitative and qualitative analysis of FI.  The 
authors’ effort to elucidate the issues is a helpful 
start to that effort.
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 Background

Many patients presenting with periurethral lesions 
are asymptomatic and therefore do not seek treat-
ment for these lesions. Rarity, lack of symptoms, 
and nonspecific clinical presentation often lead to 
delayed diagnosis. Delay in treatment in symp-
tomatic patients can be upward of 6 years [1].

Urethral diverticula (UD) are rare and reported 
worldwide at an incidence of 0.02–6% [2, 3]. UD 
are congenital or acquired protrusion of the ure-
thra through the periurethral fascia, accounting 
for up to 84% of periurethral masses [4–7]. 
Acquired cases may be secondary to periurethral 
infection or trauma [8–10]. It has been docu-
mented that up to 40% of women reporting lower 
urinary tract symptoms with unexplained etiolo-
gies have urethral diverticular disease.

Though most urethral diverticula are benign 
lesions, there is a long-term risk of malignant 
transformation in up to 9% of cases [11], although 

experientially, the actual rates are much lower. 
Given these findings, it is prudent that urethral 
diverticular disease remains high on the differen-
tial diagnosis for timely and successful diagno-
sis. Surgeons must identify paravaginal lesions 
on physical exam and confirm their diagnosis 
with imaging to avoid a missed diagnosis or inap-
propriate disease management.

While treatment options for urethral divertic-
ula include fulguration of urethral os, endoscopic 
de-roofing, marsupialization, and transvaginal 
excision [12], management of urethral carcinoma 
requires staging and more extensive surgical 
excision with the potential need for partial ure-
threctomy or cystourethrectomy with pelvic 
lymph node dissection.

 Case Scenario

Patient KJ is a 56-year-old female who was eval-
uated for dysuria, recurrent urinary tract infec-
tions, and urinary retention. She also endorsed 
straining, hesitancy, double voiding, nocturia, 
and intermittent hematuria. She denied urinary 
incontinence or any other systemic symptoms.

On physical examination, she had normal 
external genitals with an orthotopic meatus. 
There was some fullness noted on palpation of 
ventral urethra with tenderness to palpation. No 
fluid was expressed from urethral meatus during 
palpation.
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Office cystoscopy was done which demon-
strated papillary fronds in the right mid-urethra. 
No diverticular os was noted.

At this point in the evaluation, imaging should 
be considered to further evaluate her report of 
hematuria as well as the office cystoscopy find-
ings. This chapter will explore different imaging 
modalities available for the evaluation and diag-
nosis of paravaginal masses.

 Imaging Techniques

 Voiding Cystourethrogram (VCUG)

Urethral diverticula are not always seen on void-
ing cystourethrograms (VCUG). If the os of the 
diverticulum is large enough and adequate pres-
sure is applied to the urethra, the diverticulum 
can often be opacified with contrast (Fig. 5.1). It 
is diagnostic in 55–87% of cases. While it reli-
ably provides information on the size of the 
diverticulum in 72% of cases, often times details 
about configuration and location of communica-
tion with urethra are not provided [13, 14].

Positive pressure urethrography (PPU) can 
augment VCUG and is done by simultaneous 
obstruction of the bladder neck and external ure-

thral meatus using a double-balloon catheter 
[15]. This technique has been shown to have an 
accuracy of 90% for detection of urethral diver-
ticula [15].

VCUG done in conjunction with PPU may 
provide more information but is often poorly tol-
erated by patients due to pain and discomfort, 
and general anesthesia should be considered. 
Additionally, applying pressure to the urethra in 
such a fashion can lead to extravasation and 
fibrosis [16, 17].

 Computed Tomography

Traditional computed tomography (CT) is lim-
ited in the evaluation of female urethral disease. 
CT scans can characterize cystic paraurethral 
lesions and identify tissue thickening and 
enhancement. Additionally, diverticular calculi 
are able to be visualized in the dependent portion 
of the diverticulum. Enhancing solid components 
may be suggestive of neoplasm (Fig.  5.2). In 
these instances, CT can be used for preoperative 
staging [18].

Combining voiding cystourethroscopy with 
CT scan can provide two-dimensional and three- 
dimensional reformatting to your evaluation 
allowing for detailed description of periurethral 
lesions. Prior to CT exam, the bladder is filled 
with diluted contrast (50  mL of iodinated con-
trast diluted with 500 mL of normal saline) via a 
bladder catheter. The lower urinary tract is 
scanned during voiding with the patient in prone 
or supine position. A multidetector CT scanner is 
used with thin-section spiral scanning to generate 
2D and 3D images. This does, however, expose 
patients to additional ionizing radiation and takes 
significant post-processing time [19–21].

 Magnetic Resonance Imaging (MRI)

Magnetic resonance imaging (MRI) is the most 
accepted imaging modality for the diagnosis of 
lower pelvic anatomy such as periurethral 
masses. It enables more detailed anatomic evalu-
ation compared to CT scan allowing for more 

Fig. 5.1 Oblique view of a VCUG demonstrating a “sad-
dlebag” urethral diverticulum. (Courtesy of Matthew 
Morgan, MD)
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detailed classification of urethral lesions includ-
ing location, number, size, configuration, and 
communication while sparing the patient ioniz-
ing radiation [22, 23]. The specificity, sensitivity, 
NPV, and PPV have been reported as 83%, 100%, 
100%, and 92%, respectively [22, 23].

MRI can be performed with an endoluminal or 
torso phased array coil. Endoluminal coils 
include endovaginal, endourethral, or endorectal 
[24]. This allows for improvement in resolution 
by decreasing noise-to-signal ratio [25]. The 
evaluation of urethral or periurethral lesions is 
performed on a 1.5-T MR imager with a pelvic 
phased array coil. The protocol recommended for 
evaluation consists of coronal, axial, and sagittal 
fat-saturated fast spin-echo T2 sequences. The 
use of endoluminal MR has the advantage of esti-
mating the complexity of urethral involvement 
and identifying the diverticular os [26, 27]. T2, 
fine-section, post-micturition MRI has also led 
the way with great detail regarding extent and 
configuration of diverticula. The timing of this 
imaging maximizes the chance of urine in the 
diverticulum. Sensitivity and specificity of this 
technique approaches 100%, with intraobserver 
concordance of 93% [23, 27, 28].

There is a wide differential diagnosis for cys-
tic periurethral masses diagnosed on MRI includ-
ing ectopic ureter, urethral carcinoma (Fig. 5.3), 

urethral diverticulum (Fig.  5.4), Skene’s gland 
cyst (Fig. 5.5), vaginal cyst, leiomyoma, fibroepi-
thelial polyp, endometriosis, urethral caruncle, 
and urethral mucosal prolapse. While MRI has 
been proven to be the best imaging modality, 
interpretation of obtained images requires exper-
tise. Diagnostic errors were published in a 2010 
series which included Bartholin cyst, periurethral 
sterile abscess, and post-collagen injection being 

a b

Fig. 5.2 Contrast CT images of urethral carcinoma. (a) 
Axial view of infiltrative enhancing mass measuring 
5.8 × 5.7 × 6.6 cm with invasion into the left pubic bone. 

(b) Mass invades the base and posterior wall of the blad-
der and abutment of the anal canal

Fig. 5.3 Axial T2-weighted MR image of enhancing 
periurethral mass with extensive encasement of the ure-
thra suspicious for urethral carcinoma
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misdiagnosed as urethral diverticula on MRI 
report. Additionally, there was a failure to diag-
nose an existing diverticulum in 7% of cases and 
failure to diagnose cancer in 5% of cases [29]. 
Careful review of all imaging by operating sur-
geon is imperative for proper surgical planning.

 Ultrasound

Various ultrasound techniques have been 
described for use in Female Pelvic Medicine and 

Reconstructive Surgery including transperineal, 
endovaginal, and endoanal in addition to transab-
dominal and transvaginal. Use of three- 
dimensional ultrasound allows for reproducible 
multiplanar reconstruction and visualization of 
spatial distribution of pelvic floor structures 
(Fig. 5.6) [30]. In the evaluation of urethral diver-
ticulum, transvaginal US can be done with or 
without contrast enhancement. The degree of 
success with this imaging modality approaches 
66% [31, 32]. On ultrasonography, diverticula 
can be imaged as hypoechoic or anechoic lesions 

a b

Fig. 5.4 MR images of urethral diverticulum. (a) Axial 
T2-weighted MRI shows homogenously enhancing elon-
gated structure with thin septation along the right aspect 
of the mid-urethra consistent with urethral diverticulum. 

(b) Sagittal T2-weight MR image. No definitive connec-
tion between the diverticulum and urethra was seen on 
imaging, but was confirmed surgically. Arrow indicates 
small stone within the diverticulum. U urethra

a b

Fig. 5.5 MR images of Skene’s gland cyst. (a) Axial 
T2-weighted image with fat saturation showing 1  cm 
homogenous cystic structure along the left aspect of the 
urethra with slight deviation of the urethra to the right. (b) 

Axial T2-weighted image with fat saturation showing the 
same highlighting the location at the urethra meatus con-
sistent with a Skene’s gland cyst
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with transmission of signal throughout the diver-
ticulum. Limiting factors to US are that it is heav-
ily operator dependent and it does not give 
adequate information about soft tissue masses. 
This imaging modality is not the standard of care; 
however, it has been reported to have superior 
efficacy to VCUG in regard to extent and location 
of periurethral lesions [22].

 Videocystometrography or 
Videourodynamics (VUDS)

This technique combines VCUG with cystomet-
rogram allowing the clinician to have visual diag-
nostic evidence in addition to information about 
potential voiding dysfunction. It is diagnostic in 
62–95% of patients [13, 31]. Stress urinary incon-
tinence is present in up to 49% of these cases and 

can be demonstrated on VUDS [13, 33]. Though 
stress incontinence may not be present on initial 
presentation, Malde and associates demonstrated 
that with increasing complexity of lesions (ventral 
diverticulum vs. saddle diverticulum vs. circum-
ferential diverticulum) increases the incidence of 
de novo SUI. Rates of de novo SUI ranged from 
0% in simple diverticular excisions vs. 20% in 
complex diverticular excisions [34].

 Case Scenario Cont.

As a part of KJ’s hematuria workup, an IV con-
trast CT scan was obtained which demonstrated a 
periurethral mass demonstrating a possible ure-
thral diverticulum versus a urethral cyst. No 
lymphadenopathy is noted. A small hepatic lesion 
was noted and thought to be a hemangioma.

a b

c

Fig. 5.6 Sectional plane views of a typical posterior ure-
thral diverticulum. (a) The midsagittal plane, (b) the coro-
nal plane, and (c) the axial plane. The diverticulum is the 
anechoic structure measured with calipers. The arrow 

indicates the tract which was confirmed by cystoscopy at 
6 o’clock, about 1 cm from the external urethral meatus. S 
symphysis pubis, U urethra, B bladder, A anal canal, L 
levator ani. (Courtesy of Hans Peter Dietz, MD)
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Although formal guidelines do not exist for 
the evaluation of gross hematuria, microscopic 
hematuria guidelines can be extrapolated from 
the American Urological Association (AUA) 
[35]. Prior to imaging, BUN, creatinine, and 
eGFR should be obtained. In patients who have 
normal renal function and no contrast allergies, 
“Multi-phasic computed tomography (CT) 
urography (without and with intravenous (IV) 
contrast), including sufficient phases to evalu-
ate the renal parenchyma to rule out a renal 
mass and an excretory phase to evaluate the 
urothelium of the upper tracts, is the imaging 
procedure of choice because it has the highest 
sensitivity and specificity for imaging the 
upper tracts.” Magnetic resonance urography is 
an acceptable alternative in patients who have 
contraindications for CT. In patients with renal 
insufficiency who cannot undergo IV contrast 
or gadolinium administration, non-contrast CT 
or ultrasound can be paired with fluoroscopic 
retrograde urography.

To better delineate the periurethral anatomy, 
an MRI was obtained. Upon review with radiol-
ogy, it was determined that the MRI demon-
strated a 5 × 3.3 3.2 cm thick-walled enhancing 
mass encasing the entire urethra protruding into 
the base of the bladder abutting the anterior vagi-
nal wall suspicious for malignancy (Fig. 5.7).

With these findings, she was taken to the oper-
ating room where transurethral resection of the 
frondular mid-urethral lesion was done. Under 
anesthesia, the lesion was noted to be more 
proximal.

Pathology returned as high-grade, papillary 
urothelial carcinoma with glandular differentia-
tion suspicious for lamina propria invasion. She 
subsequently underwent anterior exenteration, 
radical cystectomy, urethrectomy, and bilateral 
pelvic lymph node dissection.

 Summary

Female urethral disease and paravaginal masses 
are rare clinical entities which require a high 
index of suspicion for diagnosis and prevention 
of delay in treatment. Diagnosis and treatment 
are facilitated by imaging to help properly clas-
sify lesions and determine operative manage-
ment. While MRI is the standard imaging 
modality, other imaging options that include 
VCUG, CT scan, videourodynamics, and US 
have been used. Each of these imaging modali-
ties offers unique perspectives on periurethral/
paravaginal lesions. A skilled clinician is needed 
in order to accurately interpret the images. 
Review of imaging by the surgeon is also imper-
ative to ensure concordance with the radiolo-
gist’s findings prior to surgical intervention. 
Though not a radiographic measure, cystoure-
throscopy should be considered in all patients 
with periurethral or paravaginal lesions for a 
complete evaluation. 15–70% of diverticular os 
can be visualized with cystoscopy [27, 32]. 
Associated inflammation and small size of the 
os may make it difficult to visualize. Endoscopic 
examination may be enhanced by manual com-
pression of the anterior vagina to express fluid 
or pus, making identification of the os easier 
(Table 5.1).

Fig. 5.7 T1 axial MR image of enhancing circumferen-
tial periurethral mass suggestive of malignancy
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 Commentary

Polina Reyblat

This is a detailed review of the imaging modali-
ties available for evaluation of the periurethral 
lesions. The authors highlight a wide differential 
diagnosis for periurethral masses and dissect the 
details of the available imaging modalities. A 
predominant majority of the entities on the dif-
ferential are of the benign nature, yet the rare 
cases of malignancy are not to be underestimated. 
Due to rarity of these conditions, little is known 
about the natural course of the periurethral 
lesions in general and urethral diverticula in par-
ticular. Most frequently, the workup is initiated 
upon a physical exam finding or triggered by 
vague lower urinary tract symptoms refractory to 
symptom-specific treatment. Given the rarity of 
these lesions and variable presentation of each 

entity on the differential, it is critical that we 
highlight these in clinical training and expose our 
trainees to a multitude of clinical exams to build 
their competence and confidence in ability to dif-
ferentiate between a normal and abnormal on a 
given physical exam.

As we review and compare specific imaging 
options available, it becomes clear that only three-
dimensional studies allow evaluation not only of 
the lesion in question but the organs and tissues 
around it and therefore aid in identification of a 
lesion suspicious for malignancy. Evaluations 
based on plain radiography, while less costly and 
easier to obtain, are limited by biplanar represen-
tation of the lesion and depend on the contrast 
reaching into the lesion. These studies often can 
be inconclusive and lead to additional studies (CT 
or MRI). Double-balloon urethrography, while 
showing good correlation to MRI [36], will miss 
lesions other than a diverticulum, i.e., cysts, bulk-

Table 5.1 Summary of imaging options

Imaging modality Pros Cons Findings
Micturition 
cystourethrography
  Double-balloon 

urethrography

In-office procedure
Relative ease

Decreased sensitivity
Ionizing radiation
One-dimensional 
difficult visualization 
of complex diverticula
Double-balloon 
urethrography painful 
and technically 
difficult

Visualization of contrast-
filled lumen

Computed tomography
  +/− cystourethrography

Identification of 
diverticular stones
Staging imaging for 
urethral/diverticular cancer
+ cystourethrography 2D 
and 3D reformatting

Low of sensitivity for 
small lesions
Ionizing radiation
+ cystourethrography 
additional time needed 
for post-processing

Fluid-filled lesion
Enhancement of lesion
Urethral stones

MRI
  Endoluminal coil
  Torso phased array coil

Great visualization of soft 
tissue lesions and small 
periurethral diverticula
Good visualization of 
non-communicating 
diverticula

Costly
Requires skilled 
clinicians for 
interpretation
Endoluminal coil not 
readily available

Visualization of cystic 
fluid-filled lesions
Enhancement
Visualization of anatomy of 
complex periurethral lesions

US Noninvasive
Inexpensive
Access and availability
No ionizing radiation

Nonspecific findings, 
low sensitivity

Visualization of fluid-filled 
lesion

Videourodynamics
  +/− cystourethrography

Office procedure
Identification of pre- 
existing voiding 
dysfunction

No prediction of 
postoperative voiding 
function

No potential for diagnosis or 
evaluation of urethral 
diverticulum without 
cystourethrography
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ing agent, and possible malignancy. The study is 
painful for the patient to undergo and challenging 
and time-consuming for the practitioner to per-
form and exposes patients and providers to addi-
tional ionizing radiation. While, academically, it 
is an interesting study, it should probably be 
reserved for rare instances where other modalities 
are not available or not feasible to obtain.

Given the rarity of these conditions, most pub-
lished series are small and single institutional. Dr. 
Anne Cameron analyzed data from 25 studies and 
performed meta-analysis of over 800 patients 
[37]. The outcomes of this and most other papers 
focus on the surgical outcomes. Success is defined 
predominantly by the resolution of the lesions on 
the imaging [38]. Resolution of symptoms fol-
lowing surgical intervention is less clear. The 
information on malignancy within the diverticula 
is even more limited and seen predominantly as 
case reports. We also lack data on the natural his-
tory of the urethral diverticula that are not being 
surgically removed. This could only be accom-
plished by a multi-institutional registry within a 
research network. Lack of information on the 
natural course of these lesions limits our ability to 
effectively counsel patients and provide recom-
mendations for the incidentally found asymptom-
atic urethral diverticula. In our era of the shared 
decision-making, how do we guide our patients 
through the available treatment options? Are the 
perioperative risks worth it? Is the risk of harbor-
ing malignancy high enough to strongly recom-
mend surgery? If the surveillance is selected, 
what would be our recommendations for the fol-
low-up and imaging and at what the long-term 
cost to the patient and our healthcare system?

In summary, periurethral lesions are rare and 
frequently challenging to diagnose. We need to 
have a heightened awareness of “wolf in sheep 
clothes” of a small proportion of these. A vari-
ety of imaging modalities are available to char-
acterize these lesions. The imaging, frequently 
more than one modality, needs to be tailored to 
the individual history and careful physical exam 
findings. Careful interpretation of the available 
data and high index of suspicion will lead the 
clinician to a correct diagnosis and will help 
guide patients through available treatment 
options.
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The Importance 
of a Multidisciplinary Approach 
to Pelvic Floor Disorders

Lauren E. Stewart and Charles R. Rardin

 Case Scenario

A 57-year-old P3 female presents with constant 
pelvic and rectal pain, which becomes excruciat-
ing during attempts at bowel movement, regard-
less of stool consistency. Bowel movements 
occur two to three times per week and are often 
hard. She denies anal incontinence.

She also describes overactive bladder (OAB) 
with urgency and frequency, mild nocturia, and a 
sense of incomplete bladder emptying. She 
denies urinary incontinence. She is not currently 
in a sexual relationship but recalls that dyspareu-
nia has been a limiting factor in the past.

Her medical history is notable for mild 
relapsing- remitting multiple sclerosis, stable on 
medical therapy. Her surgical history is notable 
for an abdominal hysterectomy (for abnormal 
uterine bleeding) 20  years prior and synthetic 

pubovaginal sling placed 11 years earlier, which 
was uneventful and resolved her stress inconti-
nence. She underwent an anterior and posterior 
vaginal colporrhaphy 4 years ago and notes this 
event as the onset of her current pelvic pain and 
dyschezia.

Her physical and neurologic exam is noncon-
tributory; her abdominal exam is benign. Her pel-
vic organ prolapse quantification (POP-Q) exam 
is as follows:
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Her postvoid residual by catheterization is 

145  cc; no significant resistance to passage of 
catheter is noted. The anterior and apical com-
partments of the vagina are nontender; no mesh is 
visible or palpable, and the periurethral sulci are 
nontender. As demonstrated in the POP-Q exam, 
the bladder neck is well supported, but proximal 
to that, anterior vaginal compartment laxity is 
seen. She has no tenderness of the posterior 
vagina, but her levator tone is globally increased, 
and palpation of the levator complex recreates 
some aspects of her pain. Her rectal exam dem-
onstrates normal sphincter tone, without evidence 
of sphincter defects and without tenderness. 
Recto-vaginal examination suggests peritoneal 
contents sliding between the vaginal vault and 
the upper rectum with strain.
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This case serves to demonstrate the complex 
interplay of multiple organ systems in patients 
with pelvic floor disorders. She describes com-
plaints that relate to urology, gynecology, 
colorectal surgery, and gastroenterology; diag-
nostic evaluation may well include all these 
areas, as well as radiology, neurology, and physi-
cal therapy, and therapeutic options may extend 
to include sex therapy and pharmacology. It is 
exceedingly unlikely that an individual provider 
can bring to bear expertise in all these domains. 
As this is the case, many centers have striven to 
develop coordinate multispecialty pelvic floor 
disorder centers.

 Background

Disorders of the female pelvic floor are extremely 
common and represent a diverse group of diagno-
ses known to contribute to impaired quality of 
life. Epidemiologic studies suggest that roughly 
25% of American women suffer from one or 
more pelvic floor disorders, and population- 
based estimates predict that the number of women 
seeking care for these conditions will double by 
2050 [1–3]. It is therefore becoming increasingly 
important that we consider how best to provide 
effective and value-driven care to these patients.

Traditionally, the female pelvic floor has been 
described as consisting of three distinct compart-
ments: the anterior compartment containing the 
bladder and urethra, the vaginal or apical com-
partment containing the vagina and uterus, and 
the posterior compartment containing the rectum 
and anus [4]. Because modern medical special-
ties are similarly compartmentalized, the workup 
and management of pelvic floor disorders fall 
under the purview of several distinct medical spe-
cialties including urology, gastroenterology, 
colorectal surgery, pelvic floor physical therapy, 
and female pelvic medicine and reconstructive 
surgery. In fact, there remains no one medical 
specialty with expertise in the workup and man-
agement of all pelvic floor disorders. As such, 
care for women with pelvic floor disorders has 
been historically fragmented. Similarly, research 

into the development, diagnosis, and treatments 
for pelvic floor disorders has tended to demon-
strate a “separate silo” result.

Importantly, most pelvic floor disorders are 
thought to share common underlying etiologies. 
While no direct causal relationships have been 
established, evidence of denervation of the pelvic 
floor musculature can be found in nearly all 
patients with pelvic floor dysfunction [5]. 
Because of this common pathophysiology, it is 
not surprising that patients frequently have more 
than one coexisting pelvic floor disorder, and 
these often involve more than one pelvic com-
partment [6–10]. For example, one survey of 
community-dwelling women found that 60% of 
those with prolapse, overactive bladder, or uri-
nary or fecal incontinence had coexisting defeca-
tory dysfunction [11]. This high frequency of 
concurrent diagnoses combined with the histori-
cally compartmentalized approach to care puts 
patients at risk of receiving incomplete evalua-
tions and potentially ineffective or inappropriate 
interventions [8]. These data highlight the impor-
tance of restructuring care for patients with pel-
vic floor disorders.

Over the past two decades, the concept of 
multidisciplinary care or the collaboration of 
medical specialists from different fields has been 
introduced as a way to improve the care provided 
to women with pelvic floor disorders. While sys-
tematic, comparative data from our field is scarce, 
evidence drawn from other fields suggests that a 
multidisciplinary care model can improve the 
accuracy of diagnosis, efficiency of workup, and 
appropriateness of interventions, as well as sev-
eral patient-centered outcomes such as quality of 
life [12]. In fact, the multidisciplinary care model 
has been so successful in improving oncologic 
outcomes that regular multidisciplinary “tumor 
board” meetings are now a national requirement 
for cancer center accreditation [13]. Accordingly, 
there has been a strong push to consider imple-
mentation of multidisciplinary care models in 
numerous areas of medicine including in the care 
of pelvic floor disorders. The case presented at 
the outset describes a patient with a complex his-
tory of multi-compartment pelvic floor dysfunc-
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tion, and we review the available evidence in 
support of a multidisciplinary approach to her 
care.

For women with complex, multifactorial, or 
otherwise unclear diagnoses such as the above 
patient, one can easily imagine that a multidisci-
plinary approach could be beneficial. This patient 
has multi-compartment pelvic floor dysfunction 
with chronic constipation, defecatory dysfunc-
tion and dyschezia, detrusor overactivity, incom-
plete bladder emptying possibly related to a prior 
anti-incontinence procedure, and levator myal-
gia, among other potential diagnoses. A review of 
the literature describing the propensity for these 
disorders to coexist as well as the outcomes of 
multidisciplinary management further supports 
the utilization of a multidisciplinary approach.

 Association Between Pelvic Organ 
Prolapse and Defecatory Disorders

While this patient’s exam does not suggest a 
diagnosis of pelvic organ prolapse, she does have 
a history of surgically corrected posterior vaginal 
prolapse which is temporally related to the onset 
of her pelvic/anorectal pain. The available data, 
which is largely observational, suggests that there 
is a high degree of overlap between pelvic organ 
prolapse and defecatory dysfunction with as 
many as 67% of prolapse patients experiencing 
defecatory symptoms [6, 9, 14–16]. Jelovsek 
et  al. reported that among women with pelvic 
organ prolapse, 36% had one or more subtypes of 
constipation, 19% had fecal incontinence, and 
25% had anorectal pain disorders [15]. Similarly, 
Jackson et al. found that 21% of women with uri-
nary incontinence and/or pelvic organ prolapse 
also had fecal incontinence [17].

Despite the frequency with which defecatory 
disorders and pelvic organ prolapse coexist, the 
data is extremely heterogeneous with respect to 
the degree to which prolapse and prolapse repair 
impact defecatory symptoms [18, 19]. For 
instance, in a retrospective cohort of patients 
undergoing anterior/apical prolapse repair, all 
women experienced improvement of bowel 
symptoms postoperatively, but those who 

received concomitant posterior repair had a sig-
nificantly greater improvement [20]. However, a 
subsequent retrospective cohort of women under-
going sacrocolpopexy with or without posterior 
repair showed no difference in postoperative def-
ecatory symptoms [21]. Several prospective trials 
have had similarly conflicting results, and an 
ancillary analysis of a randomized controlled 
trial comparing different methods of posterior 
colporrhaphy suggested that nearly 50% of 
patients experience persistent defecatory symp-
toms at 1 year postoperatively [22–24].

Concerns that posterior colporrhaphy can 
cause de novo defecatory complaints, such as the 
painful defecation experienced by the case 
patient, are frequently raised, but a review of the 
literature shows similarly conflicting results [25]. 
In one randomized controlled trial comparing 
three surgical techniques for posterior colporrha-
phy, de novo defecatory dysfunction and de novo 
pain with defecation were uncommon, occurring 
in 11% and 4% of patients, respectively [26, 27]. 
In those instances when painful defecation does 
ensue after posterior colporrhaphy, it is not clear 
exactly what pathophysiologic mechanism 
accounts for this change, although, as discussed 
below, there is mounting evidence that chronic 
spasm of the levator ani muscles may be the 
underlying cause [28]. In line with this theory is 
the fact that historically, the surgical strategy for 
posterior colporrhaphy involved plication of the 
levator ani muscles in the midline in order to 
reduce the posterior vaginal prolapse. 
Nonetheless, the differential diagnosis for painful 
defecation includes such diagnoses as anal fis-
sure, hemorrhoids, solitary rectal ulcer, rectal 
prolapse or intussusception, and inflammatory 
bowel disease, further necessitating the involve-
ment of a multidisciplinary team in the care of 
this patient [29].

Overall, it is clear that there is a high degree of 
overlap between pelvic organ prolapse and func-
tional disorders of defecation; however, the data 
are not clear on how best to work up and manage 
patients with these coexisting conditions [19]. 
The available literature suggests that de novo pel-
vic pain and painful defecation following poste-
rior colporrhaphy are uncommon but do occur, 
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raising the possibility that this patient’s pain is 
either directly related to her pelvic floor surgery 
or is the result of a pre-existing structural or 
 functional defecatory disorder which was 
unmasked or exacerbated by her posterior colpor-
rhaphy. These gaps in our knowledge and under-
standing of the complexity of pelvic floor 
function highlight an opportunity for a collabora-
tive, multidisciplinary approach to future 
research.

 Impact of the Levator Ani Complex 
on Global Pelvic Floor Function

While the differential diagnosis for this patient’s 
complaints is quite broad and certainly warrants a 
workup to rule out organic etiologies, levator ani 
dysfunction should be considered as a possible 
contributor to each of her relatively diverse group 
of symptoms. Pelvic floor hypertonicity, also fre-
quently referred to as levator spasm, levator 
myalgia, puborectalis syndrome, or levator ani 
syndrome, has been implicated in symptoms 
involving all three compartments of the pelvic 
floor. In fact, women with levator ani hypertonic-
ity/dysfunction can present with a broad range of 
symptoms including voiding dysfunction, defe-
catory dysfunction, sexual dysfunction, and pain 
[30]. Disorders related to pelvic floor hypertonic-
ity are broadly classified as functional pelvic 
floor disorders rather than structural disorders as 
they typically cannot be explained by any identi-
fiable pathology [28, 31]. In line with this classi-
fication is data suggesting that workup for pelvic 
pain reveals no organic etiology in about 85% of 
cases [28]. The pathophysiology of this disorder 
is not well understood, but it is thought to involve 
chronic tension or spasm of the muscles of the 
pelvic floor [29].

When discussing levator ani dysfunction, it is 
important to note that nomenclature is not uni-
form across medical specialties, although all 
describe the same pathophysiology. For instance, 
in the gastroenterological and colorectal surgery 
literature, the disorder is frequently referred to as 
levator ani syndrome, and the recommended 
diagnostic criteria include localization of pain to 

the rectum and tenderness during posterior trac-
tion of the puborectalis muscle without reference 
to tenderness of other muscles in the levator ani 
complex [32]. In the women’s health literature, 
levator hypertonicity is widely recognized as a 
common cause of chronic pelvic pain, but there is 
less consensus regarding a name or diagnostic 
criteria, although tenderness upon palpation of 
the levator ani muscles is generally considered 
the hallmark exam finding. It has been suggested 
that this disorder be referred to as nonrelaxing 
pelvic floor dysfunction since this name also 
describes the pathophysiology of the disorder 
[30]. In addition to the lack of consensus regard-
ing nomenclature and diagnostic criteria, there is 
also significant symptom overlap with other 
functional pelvic floor disorders. These charac-
teristics make systematic research of this disor-
der difficult.

Regardless of the name chosen to describe this 
syndrome, it is well known to contribute to 
chronic pelvic and anorectal pain. The pain typi-
cally begins insidiously without a clear inciting 
event [30, 33]. However, as was seen in the above 
case, some patients can clearly relate the onset of 
their pain with a particular provocation; trauma, 
surgery, and childbirth are the most common 
inciting events [33]. Chronic pelvic pain is a 
notoriously difficult condition to treat; however, 
once organic etiologies have been ruled out and 
the pain can be related to spasm of the levator ani 
muscles, several treatment options become avail-
able. Close collaboration with behavioral thera-
pists and pelvic floor physical therapists can be 
extremely useful for these patients as there is a 
high prevalence of depression and anxiety in 
patients with chronic pain syndromes, and pelvic 
floor physical therapy with specialized tech-
niques such as biofeedback has been shown to 
improve pain [30, 34, 35]. Additionally, for 
patients who experience inadequate relief with 
the more conservative measures, levator trigger 
point injections with local anesthetic, steroids, 
and/or onabotulinumtoxinA have been shown to 
reduce muscle tension and decrease pain 
[36–38].

Although the possibility of voiding dysfunc-
tion secondary to the case patient’s prior midure-
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thral sling placement should be considered and 
ruled out, increased levator ani tone has been 
associated with incomplete bladder emptying, 
urinary frequency, and urgency [30]. This is 
thought to be because chronic muscle tension 
leads to the inability of the levator ani to relax 
during normal voiding. This tension is trans-
ferred to the urethra, as demonstrated on urody-
namics where chronic pelvic pain patients are 
seen to have elevated urethral pressures, making 
it more difficult for the bladder to overcome ure-
thral resistance in order to empty completely 
[39, 40]. This pathophysiology has been 
acknowledged by the International Continence 
Society who defines dysfunctional voiding as 
intermittent and/or fluctuating flow due to invol-
untary, intermittent contractions of the periure-
thral striated or levator muscles during voiding 
[41]. Involvement of a trained pelvic floor physi-
cal therapist in the care of women with voiding 
dysfunction due to levator hypertonicity should 
be considered first line as physical therapists are 
trained in a number of modalities shown to 
improve pelvic floor relaxation [42]. In particu-
lar, learned pelvic floor relaxation techniques, 
myofascial release, massage, electrogalvanic 
therapy, and biofeedback have been shown to be 
beneficial [34, 43–46].

Defecatory dysfunction is another commonly 
reported symptom among women with levator 
ani hypertonicity. Patients typically give a history 
of chronic constipation or straining with stool. 
This history typically prompts a gastroenterolog-
ical workup for organic etiologies of constipation 
including various metabolic, neurologic, and iat-
rogenic causes [47]. On the differential for con-
stipation is puborectalis dyssynergia, also called 
dyssynergic defecation, a condition commonly 
seen in women with pelvic floor hypertonicity 
[46]. Outlet constipation occurs when the 
puborectalis either paradoxically contracts dur-
ing attempts to expel stool or, due to chronic 
hypertonicity, a failure of the pelvic floor to relax 
sufficiently to allow passage of stool. As with 
other symptoms related to levator ani dysfunc-
tion, pelvic floor physical therapy with biofeed-
back has become a mainstay in the treatment of 
defecatory dysfunction with studies showing 

improvement in both symptom severity and qual-
ity of life [34, 47–49].

In addition to its impact on nearly all other 
functions of the pelvic floor, levator ani hyperto-
nicity can also have debilitating effects on female 
sexual function. Inability to adequately relax the 
pelvic floor muscles during sexual intercourse 
results in dyspareunia. As with the other sequelae 
of pelvic floor hypertonicity, a multidisciplinary 
approach involving physical and behavioral ther-
apy as well as medical therapy when indicated 
has been shown to be beneficial in improving 
sexual function [46]. With respect to medical 
options, levator ani trigger point injections can be 
beneficial, and specifically, there is data that ona-
botulinumtoxinA injections reduce dyspareunia 
and can improve frequency of sexual activity [36, 
50, 51].

 Advantages in Pelvic Floor 
Disorders

While little systematic data has been published 
comparing formalized multidisciplinary care 
strategies to the traditional model of care for pel-
vic floor disorders, the concept of this approach 
can be traced back more than 20 years [8, 52]. 
The available data are largely focused on patient 
satisfaction or on outcomes specific to a particu-
lar diagnosis. Focusing on the patient-reported 
outcomes, one study of 113 patients who sought 
care at a multidisciplinary pelvic floor center 
found that 25% of patients ultimately underwent 
a combined surgical procedure with urogynecol-
ogy and colorectal surgery and 73% of patients 
rated their care to be excellent/good [7]. A larger 
study of patients presenting to a multidisciplinary 
pelvic floor center found that 85% of patients had 
more than one concurrent diagnosis and, follow-
ing treatment, nearly 20% of patients experienced 
complete resolution of their symptoms. 
Importantly, more than 80% of patients were sat-
isfied/very satisfied with the care they received 
[53]. These high rates of patient satisfaction sup-
port the argument that a multidisciplinary 
approach to management of pelvic floor disor-
ders is more patient-centered and can more 
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actively engage patients in their chosen care 
strategy.

There are also logistical advantages for a 
patient’s experience that may be driving some of 
the enhanced satisfaction demonstrated. Ease of 
referrals, reduction in duplicative paperwork, and 
familiarity with physical space and staff may be 
some features that patients find advantageous. 
Coordination of collaborative surgical care is 
also a benefit; on one series, 25% of patients eval-
uated at a multidisciplinary pelvic floor center 
underwent surgery by surgeons from more than 
one specialty [7, 8].

Finally, there may be academic advantages to 
a multidisciplinary pelvic floor care center. 
Clinical, patient-centered collaboration will 
allow for each specialty’s interests and experi-
ence to guide and enhance each other’s. Much 
like the parable of the blind men describing the 
disparate features of the part of the elephant to 
which they each happen to be nearest, there is a 
very interesting discussion that occurs when radi-
ology, gastroenterology, colorectal surgery, phys-
ical therapy, and urogynecology/urology/
gynecology discuss the diagnosis and treatments 
for posterior compartment vaginal prolapse. This 
multidisciplinary input is likely to improve 
understanding, mechanistic modeling, and termi-
nology and to guide more sophisticated research 
hypothesis development. Meanwhile, the logisti-
cal advantages and patient concentration in a 
multidisciplinary setting can optimize patient 
education, recruitment, and retention, which is 
highly beneficial in itself.

 Commentary

Jason Kim

In this chapter, the authors present a challenging 
case of a woman with multiple pelvic floor dis-
orders (PFDs) who continues to experience sig-
nificant symptoms which may be coexistent 
and/or resultant from her previous treatment. As 
suggested by the authors, this patient would 
benefit from evaluation by multiple specialties 
including urology, gynecology, gastroenterol-

ogy, colorectal surgery, pelvic floor physical 
therapy, and female pelvic medicine and recon-
structive surgery. The authors discuss the mul-
tiple benefits of a multidisciplinary approach 
including accuracy of diagnosis, efficiency of 
workup, appropriateness of interventions, 
patient quality of life, and patient satisfaction. 
Multidisciplinary care has been successfully 
implemented for conditions including cancer, 
breast care, wound care, and diabetes. PFDs 
would be an ideal target for multidisciplinary 
care as patients often suffer complex dysfunc-
tion of multiple organ systems.

The ideal setting to care for these patients 
would be a single center incorporating the multi-
ple specialties listed above. Creating a “home” 
for PFD patients would increase patient access to 
multiple specialists. Patients with multiple PFDs 
often have difficulty navigating their treatment in 
the traditional compartmentalized “silo” 
approach. Previous studies have demonstrated 
that patients’ health literacy for PFDs is limited, 
and our institution has previously shown that 
patient follow-up rates for OAB (a representative 
PFD) treatment are poor. Patients often get lost in 
the shuffle and may be offered incomplete treat-
ment by a single specialist in the traditional 
model.

Despite the multiple advantages of collabora-
tion, very few of these centers exist nationally. 
Madjar et al. [54] previously reported that 55.4% 
of gynecologists and 29.4% of urologists never 
collaborate in the OR for anti-incontinence or 
pelvic floor reconstructive procedures. Often 
there is competition, and turf battles among the 
different specialties and collaborative care may 
lead to perceived loss of control for the physi-
cian. Physicians must realize that multidisci-
plinary input is essential for optimal patient care. 
In Madjar’s study cited above, two thirds of 
gynecologists and one third of urologists who did 
not collaborate in the OR believed they possessed 
sufficient expertise all by themselves.

A study of collaboration in clinical practice 
reported that providers’ collaboration across all 
contexts was hampered by organizational and 
individual factors, including differences in pro-
fessional power, knowledge bases, and profes-
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sional culture [55]. The lack of appropriate 
collaboration between providers impeded clinical 
work. Specialists in PFDs represent a diverse 
field of specialists and are no exceptions to these 
issues. As healthcare shifts toward value-based 
medicine and accountable care organizations, 
collaboration will become more critical, and PFD 
specialists should be cognizant of the issues 
impeding collaboration. In the end, patient care 
and satisfaction should improve with increased 
collaboration.
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 Case Scenario

A 45-year-old G2P2 obese woman with type 2 
diabetes, hypertension, sleep apnea, and prior 
hysterectomy presents with urinary incontinence. 
She states her friend was cured with surgery, and 
she desires the same. She notes that her primary 
care provider had given her a medication that 
“didn’t work” to reduce her leakage.

Our job as healthcare providers is to deter-
mine incontinence type and severity and then 
counsel on treatment modalities and expected 
outcomes. This chapter follows the outline below 
to consider the management options for the above 
patient.

 Urinary Incontinence Types

The International Urogynecological Association 
(IUGA) and International Continence Society 
(ICS) proposed terminology to describe female 
pelvic floor dysfunction [1]. This terminology 
includes chronic urinary retention and coital, 
continuous, and extraurethral urinary inconti-
nence to name a few. For the purposes of this 
chapter, we will predominantly focus on the most 
common causes of urinary incontinence, stress 
and urgency, and their treatments.

 Quantifying Incontinence 
and Treatment Response

Treatment for urinary incontinence can be chal-
lenging as the fundamental etiology may be 
unclear, the diagnosis may be complex, and a 
definitive cure may not be available. The key to 
treatment is first to elicit a proper history, per-
form a detailed physical examination, perform 
further evaluations as needed, and then formu-
late a treatment plan or care pathway with the 
patient. There are a variety of tools (e.g., ques-
tionnaires) that have been developed to facilitate 
subjective patient reporting of not only the quan-
tity of urinary incontinence episodes but also 
how it affects their quality of life. These tools 
can be used to help the provider and the patient 
identify the scope of the problem and monitor 
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progress with treatment. Additionally, there are 
objective measures that providers can use in the 
initial and subsequent evaluations to delineate 
incontinence type, tailor treatments, and assess 
efficacy.

While obtaining a history, is it imperative to 
keep in mind the possible differential diagnoses 
and exacerbating factors that can lead to or impact 
urinary incontinence (see Table  7.1) [2–4]. In 
addition, there can be complicating factors associ-

Table 7.1 Differential diagnosis and exacerbating factors of urinary incontinence

System Disorder
Neurologic Multiple sclerosis

Parkinson’s disease
Spinal cord injury
Disc disease
Cerebral vascular accident
Dementia

Endocrinologic/metabolic Diabetes mellitus
Diabetes insipidus

Functional Limited mobility
Polydipsia

Psychiatric Psychogenic polydipsia
Cognitive impairment

Gastrointestinal Constipation
Fecal impaction

Infectious Urinary tract infection
Vaginitis

Congenital Epispadias
Ectopic ureter

Gynecologic Atrophic vaginitis
Genitourinary Nephrolithiasis

Urethral diverticulum
Fistula
  Vesicovaginal
  Ureterovaginal
  Ureterouterine
  Vesicouterine
  Urethral vaginal
Reduced bladder compliance
Obstruction
Overflow incontinence
Stress urinary incontinence
Urinary retention
Impaired contractility
Ectopic ureter
Painful bladder syndrome/interstitial cystitis

Pharmacologic/exacerbating agents Diuretics
Caffeine
Alcohol
Narcotic analgesic
Anticholinergic medications
Antihistamines
Psychotropic medications
Alpha-adrenergic blockers
Alpha-adrenergic agonists
Calcium channel blockers

Neoplasm Bladder cancer
Abdominal bulk contributing to reduced bladder capacity

Others Lack of pelvic muscle coordination
Idiopathic OAB/UUI
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ated with incontinence, such as pain, hematuria, 
recurrent urinary tract infection, history of radia-
tion therapy, radical pelvic surgery, and/or fistula 
which may trigger additional evaluation such as 
imaging [5]. As some treatments for incontinence 
have significant adverse events, mitigating possi-
ble exacerbating factors, such as poorly controlled 
diabetes, may improve symptoms of incontinence 
and optimize response to therapy.

Most information can be found through patient 
interview. Below is an outline of a typical history 
of present illness that should be obtained in a 
patient interview for a complaint of urinary 
incontinence.

• For incontinence: onset, duration, frequency, 
severity, quantity and type of pad or other gar-
ment use, level of bother, and prior treatments. 
In addition, it is important to delineate why 
incontinence occurs and if it is associated with 
urgency and stress-related maneuvers, without 
knowledge/sensation, etc.

• Storage voiding symptoms such as urgency
• Typical daily fluid intake including volume of 

intake, timing of fluid intake, and exacerbat-
ing agents such as caffeine or alcohol

• Emptying: feeling of incomplete emptying, 
dysuria, slow stream, hesitancy, strain or splint 
to void

• Frequency of voids during day and time 
between voids

• Frequency of voids at night and presence of 
nighttime enuresis

• Patient goals, level of bother, and expectations 
of treatment [5]

Potential exacerbating factors may include 
obesity, chronic pulmonary disease such as 
asthma, constipation, sleep apnea, tobacco use, 
depression, certain medications, and dementia. 
Optimization of these factors may greatly reduce 
patient symptoms [4].

 What Is Normal?

Most studies evaluating normal fluid intake, uri-
nary output, and frequency are based upon 

cohorts of individuals without genitourinary dys-
function who have voluntarily completed a 
24-hour diary. The median number of voids in a 
24-hour period is 8 with a range of 4–18 and a 
frequency of voiding every 3–4 hours [6]. Normal 
intake varies by individual, environment, excur-
sion, and fluids within food. That being said, the 
typical person requires approximately 24  cc/kg 
of fluid intake per day which equates to approxi-
mately 1.68 L per day for a 154 pound person [7]. 
Most guidelines will suggest no more than 2 L of 
fluid per day [3, 4]. This can be a rough guideline 
when counseling patients on normal daily fluid 
intake. When evaluating patients with urinary 
incontinence, it is important to remember that 
many patients believe they need to consume more 
fluids, which may actually exacerbate their lower 
urinary tract symptoms.

 Subjective Measures

Validated questionnaires can be used as an 
adjunct to the history obtained at the time of the 
initial office evaluation. In addition, these ques-
tionnaires can then be used at subsequent visits to 
assess progression of the problem and/or treat-
ment response. More recently, attention in 
research has turned from not only quantifying 
incontinence and/or urinary episodes but also 
assessing level of patient satisfaction. Table 7.2 
includes a list of commonly used questionnaires 
based on patient response that address urinary 
incontinence.

 Objective Measures

There are a variety of objective tools which can 
be used to evaluate patients with urinary inconti-
nence (Table 7.3). This includes tools which can 
be completed by the patient (bladder diary, pad 
test, 24-hour urine collection) as well as mea-
sures done in the office. Office measurements 
include components of a physical examination 
(Q-tip test, cough stress test), a variety of urody-
namic measurements, and cystoscopic evalua-
tion. These measures may be combined in the 

7 Overview of Treatment of Urinary Incontinence
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evaluation of the incontinent patient. For exam-
ple, urodynamics are the most invasive and often 
most helpful tool we use to evaluate patients with 
urinary incontinence. However, if the study does 
not reproduce the patient’s typical symptoms at 
home, the study is not helpful; this is where the 
diary is helpful as it allows the healthcare pro-
vider to determine if the symptoms experienced 
on a daily basis are consistent with what is repre-
sented in the urodynamic study.

In addition, a bladder diary can be a useful 
tool to monitor responses to treatment. According 
to practice guidelines, the bladder diary includes 
a voiding frequency-volume chart for a minimum 
of 24 hours though it is thought that diaries of at 
least 3-day duration are more useful [3]. 
Additional information can include fluid intake, 
pad usage, number of incontinence episodes, and 
degree of incontinence.

 Physical Examination

A general physical examination should be per-
formed with particular focus on the following: 
mental status and possible functional status limita-
tions, presence of edema, flank examination, and 
decreased sensory or motor function including 
sacral nerve root reflexes such as anal wink and 
bulbocavernosus reflex. For genitourinary exami-
nation, external examination should first be done 
to assess for mass, lesion, and atrophy. Internal 
vaginal examination can be performed visually 
with a speculum or digitally if the caliber of the 
vagina is unable to accommodate a speculum. 

Table 7.3 Objective quantification and evaluation of uri-
nary incontinence [1, 3, 15, 16]

Evaluation technique
Postvoid residual Routine component of office 

visit; via straight 
catheterization or bladder 
ultrasound scan soon after 
void. Normal values vary

Urinalysis Routine component of office 
visit; via clean midstream 
sample or straight 
catheterization

Cough stress test Routine component of office 
visit; to evaluate for SUI done 
with the patient coughing with 
a comfortably full bladder in 
lithotomy or standing position

Q-tip test In-office evaluation for 
urethral hypermobility 
(defined as greater than 30 
degrees from horizontal 
plane). Alternatives include 
visualization or palpation

Cystometry Adjunctive evaluation to 
assess bladder sensation, 
capacity, compliance, and 
stability during filling

Uroflowmetry and 
pressure-flow studies

Adjunctive evaluation to 
assess urine flow rate and 
bladder emptying

Measure of urethral 
function

Adjunctive evaluation during 
urodynamic testing that can 
include urethral pressure 
profilometry, Valsalva leak 
point pressure, and abdominal 
leak point pressure. Utility has 
been contended

Electromyography Generally performed during 
urodynamic testing to assess 
pelvic muscle coordination of 
the external urinary sphincter

Video- or 
fluoroscopic-assisted 
urodynamic studies

May be used in addition to 
routine urodynamic studies

Cystourethroscopy Performed in office or 
operating room with a rigid or 
flexible cystoscope to assess 
the bladder and urethra for 
evaluation of hematuria, 
recurrent UTI, and atypical 
presentations of incontinence

Weighted pad tests: 3 
and 24 hours

Completed by patients. 
Typically used in studies to 
assess level of urinary loss 
throughout a specified time 
period

Table 7.3 (continued)

Evaluation technique
24-hour urine 
collection

Completed by patient for 
assessment of total urine 
output

Bladder diary: 1, 3, 
and 7 days

Completed by patient and can 
include amount and timing of 
fluid input, pad usage, number 
of incontinence episodes, 
activities associated with 
incontinence, and amount of 
urine output

7 Overview of Treatment of Urinary Incontinence
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Internal vaginal examination includes assessment 
for lesions, presence of pelvic organ prolapse 
(POP) including identification of affected 
compartment(s) and staging of the POP, cough 
stress test (with POP reduction if necessary), gross 
evidence of fistula, or urethral diverticulum. If fea-
sible, a bimanual examination should be done to 
assess for pelvic floor coordination and strength as 
well as for any identifiable pelvic masses. Lastly, 
rectal examination can provide valuable informa-
tion such as presence of fecal impaction, mass, 
hemorrhoids, fissure, prolapse, or fistula as well as 
sphincter tone and strength which, if abnormal, 
could suggest a neurologic issue.

Once an accurate history and physical exam 
have been obtained, the healthcare provider can 
more easily identify the pathologic process and 
form a treatment plan with the patient. Prior to 
any intervention, patients should be informed of 
correct use of absorbent products such as pads or 
vaginal inserts. Additionally, if mobility is an 
issue, having toileting devices readily accessible 
can be extremely helpful. When these techniques 
are used correctly, patients may note an increase 
in quality-of-life measures while dealing with 
urinary incontinence [17].

 Stress Urinary Incontinence

 Definition

Stress urinary incontinence (SUI) is defined as 
the “involuntary urinary leakage on effort or 
exertion, or on sneezing and coughing” [5]. SUI 
can be considered an issue of anatomy with loss 
of supportive structures of the urethra that con-
tributes to coaptation or an issue of urethral clo-
sure at the time of increased abdominal pressure 
leading to loss of urine. The presenting symptom 
could include leakage associated with positional 
change, walking, jumping, coughing, sneezing, 
laughing, and sexual activity with vaginal pene-
tration. Risk factors fall into two categories 
resulting in pelvic floor weakness: (1) pelvic 
floor disruption from an acute event such as vagi-
nal childbirth and (2) sustained elevations of 
intra-abdominal pressure from chronic stressors 
such as obesity or chronic constipation. Treatment 

focuses on strengthening or reinforcing the ure-
thral outlet.

 Diagnosis

During office examination, the goal is to visual-
ize patient leakage with stress maneuvers. Ideally, 
the patient has presented with a comfortably full 
bladder to perform a cough stress test (CST). 
CST confirms the urethral inability to coapt with 
increased abdominal pressure. However, it is also 
important to assess the level of urethral hypermo-
bility as this may impact the type of treatment 
intervention. Lastly, it is important to perform a 
postvoid residual (PVR) as an elevated PVR may 
also suggest voiding dysfunction which would 
impact further evaluation and treatment options.

In cases of uncomplicated SUI (meaning a 
positive CST, evidence of urethral hypermobility, 
and a normal PVR), one can proceed through 
treatment modalities without further testing [18]. 
For more complicated cases, complex multichan-
nel urodynamic testing may be performed to fur-
ther elucidate bladder filling, compliance, and 
capacity. During filling cystometrogram, a patient 
is asked to Valsalva, and if there is direct visual-
ized leakage, that is considered a confirmatory 
test for SUI [15].

Recently, there has been debate on the utility 
of the midurethral closure pressure (MUCP) and 
Valsalva leak point pressure measurements as a 
test within multichannel urodynamic testing. 
These measurements can be used to assess for 
intrinsic sphincter deficiency. Although there is 
not a formal objective definition of intrinsic 
sphincter deficiency (ISD), most studies use a 
leak point pressure of less than 60 cm H2O or a 
maximal urethral closure pressure less than 
20 cm H2O [19–22]. Once diagnosed with SUI, 
factors such as prior surgery, severity of leakage, 
and urethral hypermobility may play a role in 
treatment decision-making.

 Treatment

Care pathways are increasingly being utilized 
and can be modified to fit an office practice. Care 
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pathways delineate the available treatment 
options and a rough framework for escalating 
care if needed for the patient condition. One can 
consider the primary levels of treatment to be the 
most conservative measures with little to no risk 
and each successive level, although more effica-
cious, with more associated risk.

 Lifestyle Modification
Lifestyle modification can include dietary modi-
fication, monitoring fluid intake, and smoking 
cessation. If there is not an altered thirst mecha-
nism, then patients may taper fluid intake to thirst 
(i.e., only drinking when thirsty). Additionally, 
they may attempt timed voids during the day to 
avoid having a full bladder, as often patients may 
only leak when the bladder is approaching capac-
ity [23]. Although these techniques may be more 
beneficial for treatment of urgency incontinence, 
there have been studies showing benefit in SUI as 
well [2].

 Bladder Training
Bladder training is generally used for urgency 
urinary incontinence (see below for further 
description) but has been helpful in SUI as well. 
Although there is no published standard, the goal 
is to increase times between voids. Typical 
instruction would include voiding prior to the 
urge to void and then extending time to longer 
periods with the use of a combination of tech-
niques including distraction, mindfulness, and 
pelvic floor exercises. Bladder training holds lit-
tle to no risk and can be used as an adjunct to any 
additional therapy provided [24].

 Pelvic Floor Muscle Exercises (PFME)
Pelvic floor muscle exercises (PFME) include 
patients individually performing recruitment 
and relaxation of the pelvic floor with three sets 
of ten per day, not during urination [4]. Results 
vary across numerous studies of PFME. However, 
most patients note an improvement in symptoms 
and greater satisfaction when pelvic floor mus-
cle exercises are used alone or in conjunction 
with other therapies [25]. Patients may be 
instructed with written education information 
and physical instruction with biofeedback or by 
a pelvic floor physical therapist. Pelvic floor 

physical therapy is a specialized form of physi-
cal therapy that may include a multimodal 
approach including use of biofeedback and vag-
inal cones and further discussion of behavioral 
modifications. Results for response to physical 
therapy vary but have been quoted to have a cure 
rate at 1 year up to 58% [26].

 Weight Loss
One of the known risk factors for developing SUI 
is obesity (odds ratio 4.2) [3]. Several studies 
have looked at the effects of weight loss on uri-
nary incontinence; many studies were adjuncts to 
larger population studies. In a 6-month structured 
weight loss program with approximately 8% 
weight loss, patients had a 47% decrease in 
symptoms with that decrease being more promi-
nent for SUI symptoms as compared to urgency 
urinary incontinence (UUI) symptoms [27]. 
Given the many benefits to weight loss, if patients 
have obesity, weight loss counseling should be 
performed as part of the visit.

 Medications
At this time, medical management of stress uri-
nary incontinence is not considered standard 
therapy in the United States, and there are no 
FDA-approved medications for use [4]. However, 
transvaginal topical hormonal therapy has been 
shown to improve both SUI and UUI symptoms. 
Interestingly, oral hormonal therapy has been 
found to worsen incontinence in women [28, 
29]. Additionally, duloxetine, a serotonin and 
norepinephrine reuptake inhibitor, has been 
studied and is approved for use in Europe. 
Duloxetine showed promise in decreasing SUI 
symptoms by 50% compared to the 27% placebo 
at 12  weeks; however, there was a noted high 
discontinuation rate [30].

 Incontinence Pessary
The incontinence pessary is an object made of 
inert material, typically silicone, that is inserted 
vaginally. The theory is that with increased 
abdominal pressure, the knob is thrust toward the 
urethra and therefore provides occlusion. It is 
inserted vaginally, and there is a knob that sits 
below the urethra. There are also pessaries that 
combine concomitant prolapse support if 
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necessary. Although not necessarily dry, when 
given an incontinence pessary, approximately 
50% of patients noted improved symptoms, and 
75% were satisfied with therapy after 12 months 
[31]. This is generally a temporizing measure as 
most patients will progress to additional 
therapies.

 Treatment: Operative Interventions
There are no operative modalities that guarantee 
that a patient is dry (i.e., without any inconti-
nence after intervention). When treating SUI sur-
gically, potential adverse events include voiding 
dysfunction such as retention, incomplete void-
ing, increased or de novo urgency, and urinary 
tract infection in addition to routine adverse 
events from a general surgical procedure. This 
needs to be part of patient counseling and consent 
prior to proceeding with operative intervention.

Vaginal/Urethral Laser
Recent investigations include effects of laser 
therapy, most commonly the CO2 laser, on atro-
phic vaginitis and postmenopausal syndrome 
[32]. This has spread to research on treatment for 
SUI but is not approved by FDA for this indica-
tion at this time [33].

Urethral Bulking Agents
There have been several bulking agents used in 
the past. Ideally, the substance is non-allergenic, 
remains in situ, and is durable. There are presently 
three FDA-approved, commercially available 
substances in the United States: pyrolytic carbon-
coated beads (Durasphere® EXP), calcium 
hydroxylapatite (Coaptite™), polydimethylsilax-
one (Macroplastique®), and a hydrogel of water 
and polyacrylamide (Bulkamid®). Placement can 
be in the clinic or operating room setting. The 
mechanism of action is to place an inert substance 
into the midurethral submucosal region to increase 
coaptation. This may be better suited for those 
who need a minimally invasive procedure due to 
multiple comorbidities, have limited urethral 
mobility, or are less likely to have successful 
treatment with a midurethral sling procedure [34].

Failure rates are higher than that of other oper-
ative interventions with 25–37% of patients not-

ing improvement at 12  months [26]. There are 
currently no head-to-head trials comparing the 
efficacy of bulking agents with other currently 
available modalities such as slings. Patients may 
require repeat injections to maintain efficacy.

Complications include transient urinary reten-
tion, hematuria, de novo urgency incontinence, 
urinary tract infection, immune reaction, granu-
loma formation, and rarely periurethral abscess 
and migration of material [35].

Urethropexy/Bladder Neck Suspensions
Historically, there were several operative inter-
ventions used to affix the urethra to surrounding 
fascia and ligamentous or bone structures. These 
include the Marshall-Marchetti-Krantz opera-
tion, Kelly plication, bladder neck needle suspen-
sions (Pereyra, Raz, and Stamey techniques), and 
Burch urethropexy. Of the listed procedures, the 
Burch urethropexy, also known as retropubic sus-
pension, is the most commonly used today; how-
ever, its rate of use continues to decline [36].

The Burch urethropexy can be performed 
open or laparoscopically. The goal is to tent the 
vagina by creating a suture bridge between the 
periurethral tissue and Cooper’s ligament bilater-
ally. Success rates vary and range from 57% to 
85% at 6 months to 24–70% at 5 years depending 
on the study [37, 38]. The SISTEr trial found 
autologous fascial slings (AFS) to be superior to 
Burch in regard to objective and subjective suc-
cess rates; however, autologous slings also had a 
higher rate of complications related to obstruc-
tion including prolonged postoperative catheter 
use, voiding dysfunction, UTI (urinary tract 
infection), and need for surgical reintervention 
[39, 40]. Presently, a Burch urethropexy is often 
used at times of known abdominal surgical inter-
vention during a concomitant case or for patients 
who do not desire a sling procedure [41].

Mesh Midurethral Sling
This is the most common anti-incontinence proce-
dure performed for SUI with several companies 
offering either retropubic, transobturator, or sin-
gle-incision slings [36]. The mesh used in a 
midurethral sling (MUS) is a type 1 polypropylene 
macroporous mesh which is known to be associ-
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ated with fewer infections and exposures as com-
pared to other mesh types [42]. The goal of therapy 
is to place mesh into a region where it will be inte-
grated to create adequate urethral support and 
reduce urethral hypermobility. The two major 
locations that slings are anchored from the midure-
thra are the retropubic and transobturator spaces.

For retropubic slings, there are two modes of 
placement: “top-bottom” and “bottom-top.” The 
“bottom-top” route appears to have a higher sub-
jective and objective cure rate with fewer bladder 
perforations and vaginal tape erosions [43].

For transobturator slings, there are two 
approaches to placement: “outside-in” and 
“inside-out.” When these approaches were com-
pared, there seemed to be no difference in subjec-
tive and objective cure rates. The “inside-out” 
approach had a higher rate of voiding dysfunc-
tion, and the “outside-in” technique had higher 
rate of vaginal perforation and groin pain. There 
was no difference of mesh erosion [21, 22].

Success rates vary by timing of reporting and 
the definition of success. According to a large 
review assessing cure rates of different inconti-
nence therapies, retropubic slings had an objec-
tive cure rate ranging from 53% to 90% at 
12 months, and transobturator slings had a range 
from 76% to 94% [26]. A randomized equiva-
lence trial was performed that compared retropu-
bic versus transobturator slings. At 1 year, there 
was an approximately 80% composite objective 
success rate and approximately 90% composite 
subjective success without a statistically signifi-
cant difference in method of mesh placement. 
However, at 5 years, the subjective success rates 
dropped to 51% for the retropubic and 43% for 
the transobturator placement that was statistically 
significantly different [44]. There is little data 
beyond 5 years, but what has been reported notes 
approximately a 67% subjective and 76% cure 
for transobturator slings compared to 70% sub-
jective and 83% objective of those receiving the 
retropubic approach [45].

A systematic review compared retropubic ver-
sus transobturator placement and found a slightly 
higher rate of success at 1 year with the retropu-
bic group, but these results were not statistically 
significant [40]. Lastly, when comparing efficacy 

for patients with intrinsic sphincter deficiency, 
the retropubic group had fewer requests for 
retreatment of SUI compared to the transobtura-
tor group [22].

Retropubic slings had a higher adverse event 
rate in regard to bladder perforation, major vas-
cular/visceral injury, mean operating time, blood 
loss, voiding dysfunction, suprapubic pain, and 
length of hospital stay. Neurologic symptoms, 
such as groin pain and leg numbness, and reop-
eration were higher in the transobturator group. 
Mesh complications of all midurethral slings, 
including mesh erosion, vary from <1% to 5% 
depending on what study is [4, 20, 21].

Risk factors for failure included prior surgery 
for urinary incontinence, a negative Q-tip test 
defined as <30 degrees from parallel, older age, 
higher scoring on patient-answered question-
naires regarding subjective measures (indicating 
wore symptomatology at baseline), a higher pad 
weight on pad tests, and concomitant surgery 
[34]. When compared to pubovaginal slings, 
midurethral slings have a higher subjective cure 
rate with fewer side effects; however, there is the 
incurred risk associated with mesh [40].

The lesser studied and newer generation of 
mesh slings is the single-incision sling with mesh 
only placed in the midurethral portion and affixed 
to the obturator muscles. They do not continue 
into the retropubic or transobturator space. 
Success rates vary but have consistently been 
reported as lower objective cure rates at 1 year as 
compared to full-length mesh slings. 
Theoretically, there would be fewer complica-
tions including reduced blood loss and pain post-
operatively. Some people have opted to have this 
performed in office and argue there is a substan-
tial cost difference as there is no operating room 
cost. At this time, there is little longitudinal data 
to report compared to the traditional mesh 
midurethral sling [40, 46].

Pubovaginal Slings
Pubovaginal slings can be made of autologous 
fascia, xenographic materials, cadaveric mate-
rials, suture, and mesh. The most typical is 
autologous fascia harvested from either the fas-
cia lata or rectus fascia [22, 40]. The sling is 
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placed under the bladder neck or midurethra 
and tunneled through the retropubic space and 
secured above the rectus fascia. Candidates 
include those with or without urethral hyper-
mobility and individuals who are not candidates 
for mesh slings (compromised urethra such as 
diverticulum, prior mesh complication in 
region, or concomitant urethral procedure) or 
who want to avoid the use of vaginally placed 
mesh [40, 47]. Success rates vary, but a long-
term follow-up of a cohort at 5 years noted that 
greater than 80% of patients were satisfied with 
their procedure and approximately 30% 
reported complete continence [37].

Artificial Urinary Sphincters
 Artificial urinary sphincters (AUS) are used most 
commonly for men after radical prostatectomy 
for prostate cancer. Historically, the AUS has 
rarely been used in the female patient and is not 
presently considered a standard therapy for 
women with stress urinary incontinence; how-
ever, this may be considered in rare cases that are 
refractory to other modalities [22]. The resent use 
of robotic placement may open the door for the 
more widespread use of this technique in the 
future. At the present time, the majority of these 
procedures are done in specialized centers with 
experienced surgeons in regards to robotic AUS 
placement.

Occult Stress Urinary Incontinence

Occult stress urinary incontinence is a “stress uri-
nary incontinence that is observed only after the 
reduction of coexistent pelvic organ prolapse” [1]. 
Repair of pelvic organ prolapse, particularly the 
anterior compartment, is a risk factor for develop-
ing SUI [48]. Several studies using randomized 
controlled trials showed a lower rate of stress uri-
nary incontinence postoperatively for those who 
receive a concomitant prophylactic anti-inconti-
nence procedure such as Burch urethropexy or 
midurethral sling [49]. This emphasizes the impor-
tance of performing a reduction cough stress test to 
aid in proper counseling on treatment intervention 
for patients affected by pelvic organ prolapse.

 Urgency Urinary Incontinence

 Definition

UUI, according to the International Continence 
Society, is “the complaint of involuntary leakage 
accompanied by or immediately preceded by 
urgency” [5]. Overactive bladder (OAB) is an 
umbrella term that has symptoms of urgency with 
or without associated incontinence. Idiopathic 
detrusor overactivity (DO) is a urodynamic term 
use to describe detrusor contractions that occur dur-
ing the filling phase of urodynamic testing defined 
as “overactivity when there is no clear cause” [5]. It 
is important to clarify that OAB is a clinical diagno-
sis based on patient symptoms and detrusor overac-
tivity is a urodynamic term. For the purposes of this 
chapter, the focus will be UUI and/or idiopathic, 
non-neurogenic detrusor overactivity.

 Diagnosis

UUI may be part of a mixed urinary incontinence 
picture with patients also reporting SUI symptoms. 
Additionally, patients may have exacerbation of 
painful bladder syndrome, also known as intersti-
tial cystitis, and have increased frequency and 
urgency in an attempt to decrease their bladder dis-
comfort. The typical history of a patient with UUI 
is an individual who is unable to make it to the 
bathroom in time and has urinary leakage after hav-
ing the sensation of urgency. They can have partial 
or complete loss of the contents of their bladder.

Physical examination is as described above 
with particular attention to the differential 
diagnosis. One must evaluate for urinary tract 
infection as this can cause or contribute to 
symptoms. The examination process is similar 
with focus on the neurologic examination that 
includes assessing patient sensation to assess 
for neuropathy. Urodynamic testing can be per-
formed in order to assess for detrusor overac-
tivity but is often not required prior to starting 
therapy for most patients with OAB or UUI. In 
addition, it is important to note that lack of DO 
during urodynamics does not negate the diag-
nosis of UUI or OAB.
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 Treatment

Treatment for UUI may involve counseling as 
results for therapy can vary by patient and can be 
less immediate than what is seen after surgical 
intervention for SUI.  The goal of therapy is to 
reduce inadvertent bladder contractions for 
reduction of symptom burden. Care pathways 
that include a “three-tier approach” (explained 
below) can be given to and explained to the 
patient [3, 16, 50]. Care pathways not only 
describe the treatment modalities but give a time 
frame for escalating care, if necessary. These care 
pathways are considered a rough framework as a 
provider can opt to advance beyond first-line 
modalities on initial patient encounter in more 
severe cases [16]. Most therapies will likely 
reduce incontinence episodes, but a patient may 
not necessarily be dry. A bladder diary is highly 
beneficial for evaluation and discussion with the 
patient [1].

Despite success with a therapy, the effect may 
wane overtime, a phenomenon that is less likely 
due to the body adapting to medications and 
more likely a reflection of disease progression. 
Therefore, it is important that patients are encour-
aged to follow up with providers if their previ-
ously stable symptoms worsen despite 
treatment.

 Behavioral Therapy 8–12 Weeks (First 
Line)
Behavioral therapy consists of tapering to thirst 
(aka fluid management), lifestyle modifications, 
timed voids, or delayed or double voids as part of 
bladder training, bladder control strategies, dis-
traction, self-assertion, biofeedback, and pelvic 
floor muscle training [1–3, 15, 26, 51]. 
Additionally, if there is bothersome leakage at 
night, having patients taper fluid intake prior to 
bedtime may be helpful. If there is evidence of 
lower extremity edema, patients may benefit 
from raising their legs 1 hour prior to going to 
bed in order to redistribute the fluid prior to sleep. 
There is little to no risk with these therapies, 
which can supplement other treatment modali-
ties. Success rates vary but range from a 50% to 
80% reduction in symptoms. There is no single 

modality that seems to have a higher rate of suc-
cess compared to others.

Bladder training, including a scheduled void-
ing regimen with adjusted intervals to prolong 
voiding intervals, should increase capacity and 
reduce incontinence. Patients can combine this 
with timed voiding. Timed voiding is particularly 
successful with patients who cannot toilet inde-
pendently. Weight loss is also considered benefi-
cial with up to a 42% decrease in UUI noted after 
approximately an 8% weight reduction [27].

There can be overlap between painful bladder 
syndrome and OAB symptoms; patients may 
increase voiding episodes and have exacerbation 
of incontinence in attempts to avoid irritative 
voiding symptoms [52]. This subset of patients 
may benefit from dietary modifications to avoid 
bladder “irritants” such as caffeinated beverages 
and artificial sweeteners [2]. Although there is no 
data showing a significant benefit with dietary 
modification for patient with UUI, there is little 
harm in using this as an adjunctive therapy.

 Medications 4–8 Weeks (Second Line)
There are two major drug classes for treatment of 
UUI: antimuscarinics and beta-3 agonists.

Antimuscarinic Therapy
Antimuscarinic therapy is administered either 
orally or topically by transdermal patch or gel. 
There are six FDA-approved agents that are 
available for use in the United States. The agents 
differ in muscarinic receptor selectivity and drug 
permeability. The mechanism of action is tar-
geted blockade of muscarinic type 2 and 3 recep-
tors to reduce or block involuntary detrusor 
contractions. There are few longitudinal compar-
ative effectiveness trials and no proof that one 
drug within the class outperforms another; how-
ever, the AUA/SUFU OAB guidelines do recom-
mend use of once-daily, extended-release drugs 
that are titratable, if available [53]. A list of oral 
agents, their dosages, and efficacy are in 
Table 7.4.

Efficacy varies, and clinical success in stud-
ies is often defined as a 50% reduction in 
incontinence episodes over a 12-week dura-
tion. In addition, long-term efficacy is an issue. 
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Despite studies that show clinical improvement 
in trials that typically lasted 3  months, high 
discontinuation rates are seen with only 
20–40% of patients remaining on antimusca-
rinic therapy after 12 months and only 16% at 
3 years [54]. If the patient has a poor response, 
one can consider dose escalation or changing 
to an alternative agent within or outside the 
drug class.

Antimuscarinic use is contraindicated for 
uncontrolled tachyarrhythmia, myasthenia 
 gravis, gastric retention, and narrow-angle glau-
coma unless otherwise approved. In addition, 
anticholinergics should be used with caution in 

patients with impaired gastric emptying, demen-
tia, and urinary retention or on other anticholiner-
gic agents. Antimuscarinics as a drug class are on 
the Beers criteria medication list created to list 
drugs to avoid or adjust dosages in the older adult 
[55]. Consequently, consensus statements have 
been released in terms of limiting antimuscarinic 
use in the elderly patient due to risk of mild cog-
nitive impairment and/or clinical decline [56, 
57]. Although not well studied, drugs such as 
darifenacin and trospium (see Table 7.4) would 
theoretically be less likely to have central ner-
vous system symptoms due to their molecular 
structure [55].

Table 7.4 Antimuscarinic and beta agonist medications for treatment of OAB Medications versus placebo for UUI

Generic name
Year of FDA 
approval Dosagesa

% reduction in incontinence 
episodes/dayb

% with 
constipationc

% with dry 
mouthc

Antimuscarinic therapy
  Oxybutynin oral IR: 1975 IR: 5 mg IR: 15 IR: 71

ER: 1999 ER: 5, 10, 
15 mg

ER: 80 10 mg ER: 9 10 mg ER: 
35

Oxybutynin 
transdermal

Patch: 2003 Patch: 
3.9 mg/d

Patch: 62 Patch: 3 Patch: 9

Gel: 2011 Gel: 1 g/d Gel: 56 Gel: 1 Gel: 8
  Tolterodine IR: 1998 IR: 2 and 

4 mg
53

ER: 2000 ER: 2 and 
4 mg

4 mg ER: 6 4 mg ER: 
23

  Solifenacin ER 2004 5 mg 54 5 mg: 5 5 mg: 11
10 mg 10 mg: 13 10 mg: 28

  Darifenacin ER 2004 7.5 mg 64 7.5 mg: 15 7.5 mg: 20
15 mg 15 mg: 21 15 mg: 35

  Trospium 
chloride

IR: 2004 IR: 20 mg 59 9 (60) 11 (60)
ER: 2007 ER: 60 mg

  Fesoterodine ER 2008 4 mg 62 4 mg: 4 4 mg: 19
8 mg 8 mg: 6 8 mg: 35

ß-Adrenergic therapy
  Mirabegron ER 2012 25 and 

50 mg
54 2.2 (50) 2.8 (50)

Placebo
Not applicable Not 

applicable
30–47 0–4.8 0–8

Table adapted from Lukacz et al. [4]
Abbreviations: AE adverse events, CNS central nervous system, ER extended-release once-daily dosing, FDA Food and 
Drug Administration, IR immediate release
aSee full package inserts for prescribing data. Data are based on mean results of regulatory studies used for FDA 
approval and do not represent true between-drug comparisons
bReported efficacy from average reductions from baseline across FDA trials reported in package inserts of maximum- 
dose, extended-release preparations, except where noted
cCommon adverse effects for extended-release preparations, except where noted. Discontinuation rates are less than 5% 
for these adverse effects

D. A. Ginsberg and C. J. Horton



87

Common side effects include constipation, 
dry mouth, drowsiness, tachycardia, and blurred 
vision for near objects. If patients are gaining a 
response but have bothersome side effects, focus 
should turn to reducing side effect burden with 
strategies such as placing patients on a bowel 
regimen to lessen constipation. Consensus state-
ments encourage the use of the lowest possible 
dose to achieve effectiveness and, if available, 
use of the extended-release dose to mitigate side 
effects [3, 4, 16]. From a practical standpoint, 
cost should also be considered when formulating 
a treatment plan and may dictate the choice of 
medication.

Beta-Agonist
Mirabegron is currently the only FDA-approved 
beta-agonist for treatment of OAB (see Table 7.4 
for mode and dosing). The medication targets the 
beta-3 receptor to downregulate detrusor contrac-
tions. Success rates are considered similar to 
antimuscarinic therapy without the noted com-
mon side effects of constipation and dry mouth. 
There are currently no head-to-head trials com-
paring the efficacy of mirabegron with antimus-
carinic agents. There does seem to be a higher 
rate of continuing with therapy compared to anti-
muscarinic therapy; however, long-term persis-
tence is not optimal with this drug either [58].

Contraindications are poorly controlled severe 
hypertension, end-stage renal disease, and severe 
liver impairment. Common side effects are tachy-
cardia, headache, and diarrhea, the rates of which 
were similar to those noted with placebo.

Studies show promise for combined therapy 
with mirabegron and antimuscarinic therapy with 
greater symptom reduction compared to mono-
therapy of either modality alone. With this 
modality, there is a higher risk of urinary reten-
tion [59, 60].

 Third-Line Therapy
According to most care pathways, third-line ther-
apies are procedures that can be performed for 
UUI if oral therapy fails. This includes either 
direct injections of onabotulinumtoxinA into the 
detrusor muscle or two forms of neuromodula-
tion as described below.

Percutaneous/Peripheral Tibial Nerve 
Stimulation (PTNS)
Percutaneous tibial nerve stimulation (PTNS) 
involves stimulation of the posterior tibial nerve 
just superior and posterior to the medial malleo-
lus. PTNS was approved for treatment of OAB in 
2010, and there are several models available. The 
physiology of action is not completely under-
stood; however, the theory is that the electrical 
signal provides neurostimulation via the S3 nerve 
root that then downregulates bladder contrac-
tions. Current therapy is 12-weekly 30-minute 
treatments followed by monthly maintenance 
therapy if effective. Patients can expect up to a 
60% subjective improvement after a 12-week 
course with studies noting continued benefit up 
to 24 months [26, 61]. Research is ongoing for 
implantable devices that could be patient con-
trolled and thus require fewer office visits.

Intradetrusor onabotulinumtoxinA
The FDA approved the use of 100 units of ona-
botulinumtoxinA for use in UUI patients in 2013 
[4]. The mechanism of action is to block presyn-
aptic acetylcholine release at the neuromuscular 
junction, thus decreasing muscarinic receptor 
activation and resulting in decreased detrusor 
contractions. A phase 3, randomized, double- 
blind, placebo-controlled trial assessed the effi-
cacy of 100  U of onabotulinumtoxinA for 
idiopathic OAB. Patient eligibility included eight 
or more UUI episodes on a 3-day bladder diary in 
patients that were no longer candidates for anti-
muscarinic therapy either due to lack of response 
or side effects. The group in the treatment arm 
received 20 injections of 0.5  ml onabotulinum-
toxinA 1 cm apart and 2 mm deep into the detru-
sor, and the placebo group received normal 
saline. At 12 weeks, 58% versus 29% of patients 
had a 50% reduction in symptoms, and 23% ver-
sus 7% reported continence in the treatment and 
placebo arms, respectively. There was a mean of 
2.65 fewer incontinence episodes per day versus 
0.87 fewer episodes for placebo [62].

Repeat injection is recommended no sooner 
than 12 weeks from the last treatment, but in a 
longitudinal prospective cohort, median time of 
effect is typically just over 7 months with a third 
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of patients actually noting an effect for up to a 
year. Follow-up after 3.5 years of use has shown 
no difference in efficacy nor increase in adverse 
effects [63]. It is important to note that if the 
patient is concomitantly undergoing onabotu-
linumtoxinA therapy for other conditions, they 
should not receive more than 400 U in a 3-month 
period to avoid overdosing. Common risks of this 
procedure included urinary tract infection (18–
33%) and incomplete emptying with approxi-
mately 5% of patients requiring catheterization 
[62, 64]. Therefore, if a patient is unable or 
unwilling to catheterize, another modality may 
be warranted.

Sacral Nerve Stimulation
Sacral nerve stimulation (SNS) is also known as 
sacral neuromodulation and is not only used for 
OAB patients with and without associated incon-
tinence but also is FDA-approved for non- 
obstructive urinary retention and fecal 
incontinence. SNS involves placement of an 
implantable lead wire next to the 3rd sacral nerve 
root and a battery in the subcutaneous fatty tissue 
above the gluteus muscles. This modality was 
approved for UUI in 1997. The mechanism of 
action is not entirely understood but is believed to 
be via modulation of both efferent and afferent 
pathways [65].

There are variable programs that can be modi-
fied by both patient and provider. Prior to perma-
nent placement of the device, a 1- to 2-week test 
stimulation is performed. This can be done using 
a non-permanent percutaneous test electrode 
(usually placed in the office) or a permanent lead 
(usually placed in the operating room) that will 
continue to be used if the trial is successful.

The FDA recommends implantation of the 
device only if the patient is considered a clinical 
responder, defined as at least a 50% reduction in 
symptoms during the test phase. The effect can 
last for as long as the battery life, which is typi-
cally 5 -7 years for the older, non-rechargeable 
systems and up to 15 years for the newer, 
rechargeable systems.

At 12 months, 60% of 272 patients who had a 
successful staged implant had at least a 50% 
reduction in leaks per day from baseline, and 36% 

had achieved continence. At 5 years, 45% of 118 
patients noted at least a 50% reduction in leaks per 
day, and 45% noted continence. Adverse events 
included a 22% need for reoperation, 15% implant 
site pain, and 13% loss of effect. Over 5  years, 
19% of patients had permanent explantation due to 
lack of desired response or need for an MRI [66]. 
MRI below the neck is currently contraindicated 
with older SNS devices [50]. The latest generation 
of SNS devices is MRI compatible.

 Rare: Cystoplasty and Urinary 
Diversion [16]
Augmentation cystoplasty, detrusor myomec-
tomy, or urinary diversion can be used for refrac-
tory urgency incontinence, but their use is quite 
rare and is now typically utilized in cases of OAB 
with neurogenic etiologies. Prior to the existence 
of the newer pharmacologic and neuromodula-
tion therapies listed above, these procedures were 
more common. Risks include the morbidities 
from a larger surgery and malignancy. 
Disadvantages also include the need for contin-
ued monitoring and possible need for long-term 
intermittent self-catheterization to facilitate blad-
der emptying.

 Mixed Urinary Incontinence

Mixed urinary incontinence is defined as the 
“complaint of involuntary leakage associated with 
urgency and also with effort, exertion, sneezing 
and coughing” [67]. Most patients note that they 
have a combination of stress and urgency inconti-
nence and therefore will require a multimodal 
therapy. Focus is generally on the most bother-
some condition initially (see Chap. 8 for more 
details on mixed urinary incontinence) [5].

 Incontinence as a Result of Non- 
neurogenic Chronic Urinary 
Retention

Chronic urinary retention (CUR) is defined as 
PVR >300  cc that has persisted for at least 
6 months [68]. Poor bladder emptying can result 
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from either bladder outlet obstruction or detrusor 
underactivity. If obstruction is the main etiology, 
relief from the obstruction can remedy the issue. 
Possible causes of outlet obstruction in women 
include high-grade pelvic organ prolapse or an 
obstructing sling. In these cases, prolapse repair 
or sling release, respectively, may be considered. 
Medications such as alpha blockers are more suc-
cessful in male than female patients. The cholin-
ergic agonist bethanechol has been used for 
detrusor underactivity, but studies have generally 
not shown this to be clinically successful. The 
initiation of regular catheterizations should be 
considered if incomplete emptying results in 
symptoms or if the upper tracts are threatened 
[68]. Given that SNS is FDA-approved for non-
obstructive urinary retention, this would be an 
option to consider for patients with detrusor are-
flexia or underactivity [69].

 Upcoming/Experimental Therapies

Treatment modalities are ever-changing. There 
are a variety of therapies that have been evaluated 
but have yet to show clinical efficacy. These ther-
apies, which include acupuncture for SUI and 
UUI, stem cell therapy for SUI, treatment of the 
urinary microbiome, beta-2 agonists for SUI, and 
newer neuromodulation techniques for SUI and 
UUI, are considered experimental and should 
only be used in the context of clinical trials.

 Discussion of Clinical Case

Returning to the case at the beginning of the 
chapter, there are several issues to evaluate and 
address. These include optimization of her pre- 
existing conditions, determination of the type and 
severity of her incontinence, and performance of 
physical examination prior to proceeding with 
intervention. It may be that she has mixed urinary 
incontinence, and ultimately a combination of the 
above-listed therapies will mitigate her symp-
toms without ever requiring operative interven-
tion that she initially requested. Additionally, 
patient counseling is of paramount importance in 

creating a treatment plan and monitoring 
response. Lastly, patients may opt to defer treat-
ment all together after hearing of all their options. 
On balance, if there is no chronic urinary obstruc-
tion threatening the upper genitourinary tract, 
after thorough counseling, a patient may choose 
to opt out of treatment since there is little long- 
term health risk.

 Resources for Patients

Several downloadable pamphlets and websites 
are available as tools to assist in patient education 
and counseling. Links are available in the 
References section [70–72].

 Commentary

John P. Lavelle

This is a very interesting case.
“A 45-year-old G2P2 obese woman with type 

2 diabetes, hypertension, sleep apnea, and prior 
hysterectomy presents with urinary incontinence. 
She states her friend was cured with surgery, and 
she desires the same. She notes that her primary 
care provider had given her a medication that 
‘didn’t work’ to reduce her leakage.”

The chapter presents a very thorough method 
for considering the problem of urinary inconti-
nence and the treatment options for this lady. 
Importantly, the history, and physical exam as it 
pertains to incontinence, is carefully explained. 
Many of the various options for treatment of 
female incontinence are explained. However, 
when considering this particular case, a number 
of medical options need to be considered. The 
problem is that the case is very complex and mul-
tifaceted and that one or more factors need to be 
considered and each one needs to be eliminated 
or minimized to come to an acceptable treatment 
plan, which may take many months to execute 
completely, leading to an acceptable outcome for 
the patient.

One of the problems is that the lady in the case 
assumes that her incontinence has the same cause 
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as her friend’s, and thus the procedure should fix 
her incontinence. This problem requires a lot of 
patience and education from the physician after a 
thorough evaluation to determine the precise 
cause(s) of this patient’s incontinence, with eval-
uation of her contributing factors, and thus 
realign her expectations with what is possible, 
and how she can be helped, and why her expecta-
tion of an operation may or may not work for her.

If one, at the outset, considers from the 
history:

Obesity: Is this severe? Does it contribute to 
metabolic syndrome? Is there a hormonal prob-
lem? Is it related to stress and overeating due to 
an anxiety disorder or prior psychological or 
physical trauma? It can add to stress incontinence 
if present on physical examination. Did she have 
Sheehan’s syndrome during childbirth, and is she 
now having problems with the treatment? Is what 
appears to be obesity really ascites or perhaps 
some large abdominal mass such as an ovarian 
cyst causing mass effect in the pelvis?

Diabetes: Is it well controlled? Does she have 
polyuria? Does she have peripheral neuropathy? 
Nephropathy with polyuria? Diabetic cystopa-
thy? Are we assuming diabetes mellitus, where in 
fact she has diabetes insipidus due to lithium use 
for depression, which might be partly related to 
her incontinence? Is this diabetes insipidus con-
tributing to her incontinence due to polyuria with 
urgency and inability to make it to the 
bathroom?

Hypertension: Is this being treated with diuret-
ics? If so, the drug-induced increase in urine out-
put can exacerbate her urgency and incontinence 
secondary to a more rapid filling of her bladder.

Sleep apnea: Is her incontinence nocturnal, 
thus related to untreated sleep apnea, with poten-
tial cardiac arrhythmias, and diuresis from ANF 
release?

G2P2: Was the bladder or pelvic floor injured 
during childbirth, and is there pudendal neuropa-
thy or prolapse? The possibility of STDs with 
herpes lesions affecting bladder function might 
also be considered.

Prior hysterectomy: Is there subsequent pro-
lapse contributing to incontinence, and is there 
neuropathy of the bladder due to interference 

with the pelvic nerves on the lateral fornixes 
innervating the bladder? Have there been other 
prior anti-incontinence procedures performed 
concurrently or subsequent to the hysterectomy? 
Is there a possible vesicovaginal fistula?

Medication that did not work: Was this some-
thing for overactive bladder or something differ-
ent? Was it expected to work? Importantly, why 
did the medication “not work”? This would need 
to be explained to her.

In the background: With diabetes, obesity, and 
hypertension, and being female, is she at risk of 
serious cardiac event from a surgical procedure? 
Does she have adequate pulmonary status to 
manage anesthesia?

In the background: Does she potentially have 
spinal disorder, due to her obesity, and exacerbat-
ing degenerative disc disease, contributing to 
incontinence?

During the examination, many of these items 
can be assessed, but ultimately you have to decide 
whether the problem is related to polyuria, stress, 
urge, and mixed, overflow, or fistula incontinence 
or a combination. Each particular problem has to 
be addressed as a separate entity and treated as 
such. Ultimately this should be based on objec-
tive data and examination. Importantly as pointed 
out in this chapter, the use of urodynamics should 
explain the symptoms by the findings and not fit 
the findings to the symptoms.

This chapter is a great summary of available 
options to medically or surgically correct urinary 
incontinence which primarily impact patient’s 
quality of life. Did we write this section? I do not 
recall seeing this in the original chapter. So, with 
Dr. Lavelle also as an author, I am wondering if 
he was asked to write a summary of the chapter at 
the end (since he was otherwise not a co-author)? 
If so, ask him to work on this section. If not, 
please let me know and I will rewrite as it needs 
work. We must respect the patient’s rights to 
autonomy, self-determination, and freedom of 
will, to decide if and when they do or do not want 
any or all of these proposed or recommended 
procedures. However, this should be done in the 
circumstance of a full, frank, and open 
discussion(s) of the indications, nature of the 
treatment(s), and the risks, benefits, alternatives, 
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and consequences of, and of not, performing 
each procedure as none are ideal. While we strive 
as physicians to make better options for our 
patients, they ultimately have to live with the 
consequences of these decisions. This is best if 
the patients can go into the procedure(s) “eyes 
wide open,” fully prepared, and comfortable with 
their decision, with the full support of their medi-
cal and caregiver teams. This is the final most 
important point of this chapter, where in the dis-
cussion of the case, the authors acknowledge the 
patient’s right to decline treatment.
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Mixed Urinary Incontinence: 
Strategic Approach

Steven J. Weissbart and Ariana L. Smith

 Case Scenario

A 62-year-old woman complains of multiple 
daily episodes of urinary incontinence that occur 
with preceding urgency as well as during exer-
tion. She finds the incontinence bothersome. Her 
examination is within normal limits, and she has 
not been previously treated for incontinence.

 Introduction

Mixed urinary incontinence (MUI) is defined by 
the International Continence Society (ICS) as 
“the complaint of involuntary leakage associated 
with urgency and also with exertion, effort, 
sneezing or coughing” [1]. MUI can also be 
defined by the presence of both detrusor overac-
tivity (DO) and stress urinary incontinence (SUI) 
on urodynamics. Data from the Nurses’ Health 
Study demonstrated that among women with 

incontinence, 22% experience MUI, 51% experi-
ence SUI, and 27% experience urgency urinary 
incontinence (UUI) [2]. The prevalence of MUI 
has been shown to increase with age, and clini-
cians will likely care for more women with MUI 
as the population ages [3, 4]. MUI can cause a 
considerable impact on health-care-related qual-
ity of life, and research has indicated that women 
with MUI are actually more bothered by their 
incontinence compared to women with pure SUI 
or pure UUI [5, 6].

Management of MUI can be challenging 
for numerous reasons. Women with MUI rep-
resent a heterogeneous population and may 
have stress-predominant symptoms, urgency-
predominant symptoms, or equal stress- and 
urgency-predominant symptoms. In fact, it is hard 
to universally characterize patients with MUI, 
and patients may be labeled differently according 
to the definition of MUI used [7, 8]. Additionally, 
women with MUI may have varying treatment 
goals and different comorbidities, such as pelvic 
organ prolapse, that may complicate manage-
ment. Furthermore, the pathophysiology of MUI 
is unclear [9–11], and treating one component of 
MUI (i.e., the urgency component or the stress 
component) may potentially improve or worsen 
the other component of the incontinence. Lastly, 
in comparison to women with either pure SUI 
or pure UUI, women with MUI appear to have 
higher rates of surgical treatment failure [12]. 
For these reasons, MUI patients have often been 
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excluded from treatment trials for SUI- and UUI- 
directed therapies further limiting the informa-
tion on therapy effects in the MUI population. 
Therefore, management of women with MUI is 
typically performed on a case-by-case basis, with 
several reasonable treatment strategies available 
(Fig. 8.1). In this chapter, we review the manage-
ment of MUI.

 How to Approach (Order 
of Addressing Components)

An appropriate history and physical examination 
are important first steps in the evaluation of 
women with MUI.  While the evaluation of 
women with pelvic floor dysfunction was dis-
cussed in Chap. 1, as a review, the patient history 
of women with MUI should capture the timing of 
incontinence episodes and the degree of bother 
associated with the incontinence. Specifically, 
women should be asked whether the incontinence 
episodes occur during exertional activities, such 
as laughing or coughing, or are preceded by 
urgency. Women should also be asked about any 
incontinence episodes that may occur without 
awareness (i.e., insensible incontinence) [13]. A 
thorough history on the situation and triggers of 
incontinence is critical in this population as many 
patients find it challenging to differentiate stress 

and urgency symptoms. Clinicians should ask 
about the use of protective pads and how many, if 
any, are used throughout the day. The presence of 
associated urinary symptoms, such as hematuria, 
dysuria, and obstructive voiding symptoms, 
should also be assessed as well as the presence of 
vaginal bulge/prolapse symptoms and bowel 
symptoms, such as fecal incontinence. Clinicians 
should ask about prior treatment history, such as 
prior midurethral sling placement and/or pro-
lapse repair (and if mesh was used). A bladder 
diary can be very useful in assessing patients 
with MUI, and several validated urinary symp-
tom questionnaires, such as the Medical, 
Epidemiological, and Social Aspects of Aging 
(MESA), Questionnaire for Urinary Incontinence 
Diagnosis (QUID), Urinary Distress Inventory-6 
(UDI-6), and 3 Incontinence Questions (3IQ), are 
available that may help assess patients with MUI.

Physical examination should include both a 
pelvic and focused neurologic exam. During pel-
vic examination, the clinician should assess for 
urethral hypermobility or scarring (i.e., fixed ure-
thra), as well as assess for the presence of pelvic 
organ prolapse, vaginal atrophy, or other con-
comitant pelvic pathology. A cough stress test 
with a full bladder can help clinicians demon-
strate SUI. Specifically, leakage associated with 
hypermobility, leakage in the absence of 
 hypermobility, or cough-induced urgency with 

UUI controlled but
SUI still bothersome

UUI Predominant or UUI=SUI

MUI

Conservative management

UUI medications

UUI interventions

SUI interventions

SUI treatments

• Behavioral modification
• Pelvic floor muscle training

• Antimuscarinics
• Beta-3 agonists
• Imipramine/Duloxetine (off-label)

• Sacral neuromodulation
• OnabotulinumtoxinA injection
• Percutaneous tibial nerve stimulation

• Urethral bulking
• Midurethral sling
• Pubovaginal sling

Fig. 8.1 Mixed urinary 
incontinence treatment 
algorithm from [76]. 
(Reused with permission 
© Springer Nature)
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delayed leakage may be demonstrated. Urine 
analysis should be conducted to assess for infec-
tion. Measurement of post-void residual (PVR) 
urine volume is important to assess for the pres-
ence of incomplete emptying, which may worsen 
urinary incontinence.

Ultimately, after the history and physical 
exam are completed, an attempt should be 
made to categorize the patient as having 
stress- predominant MUI, urgency-predominant 
MUI, or equal stress- and urgency-predominant 
MUI.  Additionally, the clinician should deter-
mine which component of incontinence is most 
bothersome to the patient. Unfortunately, in 
women with MUI, there is no Level 1 evidence 
available to guide clinicians in deciding whether 
to first treat the stress component or the urgency 
component of MUI [14]; one randomized trial 
investigating the best first treatment of MUI (sur-
gical versus non-surgical therapy) was stopped 
prematurely in March 2009 due to poor enroll-
ment (MIMOSA) [15], and a second randomized 
trial Effects of Surgical Treatment Enhanced with 
Exercise for Mixed Urinary Incontinence 
(ESTEEM) was completed, but analyses are not 
yet available [16]. Therefore, we typically begin 
treatment by counseling patients with MUI on 
available treatment options and encouraging 
them to begin treatment with the most conserva-
tive therapy for the component of incontinence 
that is most bothersome to them.

Conservative treatment for women with MUI 
includes fluid modification, weight loss, pelvic 
floor muscle training, and pessary placement. 
Research has demonstrated that fluid reduction 
can improve urinary frequency and incontinence 
episodes [17]. Although it may be difficult for 
patients to reduce their fluid intake by large vol-
umes, patients may experience a benefit from a 
25% reduction in fluid intake [18]. Pelvic floor 
muscle training is another efficacious treatment 
for MUI [19] as a Cochrane review specifically 
demonstrated that pelvic floor muscle training 
was an effective first-line therapy for all forms of 
incontinence [20]. Appropriate education from a 
nurse, the addition of biofeedback, and even vir-
tual reality may be helpful when performing pel-
vic floor muscle training for women with MUI 

[21–23]. Weight loss is another conservative 
management option for women with MUI. Subak 
et al. randomized 338 women with urinary incon-
tinence to a 6-month weight loss program (includ-
ing diet and exercise along with behavioral 
modification) or to a structured education pro-
gram and found that a higher proportion of 
women assigned to the weight loss program had 
a clinically relevant reduction in both SUI and 
UUI episodes [24]. Pessary placement is also a 
reasonable first-line therapy for women with 
MUI. Donnelly et al. reviewed the efficacy of a 
pessary for 239 women with SUI or MUI and 
found that half of the women fitted with a pessary 
continued to use it at 6  months [25]. The 
Ambulatory Treatments for Leakage Associated 
with Stress Incontinence (ATLAS) trial was a 
three-arm randomized trial comparing a pessary, 
behavioral therapy, and combination therapy 
(pessary and behavioral therapy) for women with 
SUI (although 54% of women in the trial had 
MUI). At 12 months of follow-up, 50% of women 
assigned to the pessary arm were satisfied with 
the treatment [26].

Pharmacotherapies can also be an effective 
treatment for women with MUI [27]. For women 
with MUI who have bothersome urgency, anti-
cholinergic and/or beta-3 agonist therapy can be 
initiated. Staskin and Te investigated the efficacy 
of solifenacin in patients with MUI and found a 
reduction in incontinence episodes in patients 
taking solifenacin compared to placebo with over 
40% of patients taking solifenacin regaining con-
tinence after 12 weeks of therapy [28]. Kelleher 
et  al. investigated the efficacy of solifenacin in 
women with MUI and found that once-daily soli-
fenacin was as effective and as tolerated in 
women with MUI as compared to pure UUI [29]. 
This finding was similar to that of a previous trial 
by Kreder et al. that found that tolterodine was as 
effective in reducing incontinence episodes in 
patients with MUI as compared to patients with 
pure UUI [30]. The MERIT (Mixed Incontinence 
Effectiveness Research Investigating Tolterodine) 
trial demonstrated that women with MUI taking 
tolterodine experienced a considerable improve-
ment in UUI episodes (−12.3) compared to 
 placebo (−8) [31]. Interestingly, data suggests 
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that the presence of SUI does not appear to 
diminish the efficacy of anticholinergics in 
patients with overactive bladder (OAB) unless 
there is more severe SUI [32], and it has been 
reported that women with MUI taking anticholin-
ergics may overall experience an approximately 
50–60% reduction in the urgency component of 
their incontinence [10].

A trial of vaginal estrogen may be helpful for 
women with MUI, though research has provided 
conflicting evidence on the use of vaginal estro-
gen. One meta-analysis suggested that vaginal 
estrogen was efficacious for SUI [33], while a 
different review suggested efficacy for the symp-
toms of urinary urgency and frequency [34]. 
Duloxetine is a serotonin-norepinephrine reup-
take inhibitor that may be an attractive pharma-
cotherapy for the treatment of MUI as it has been 
shown to improve bladder relaxation and also 
increase outlet resistance. Bent et al. randomized 
588 women with MUI to either duloxetine or pla-
cebo and found women receiving duloxetine had 
a larger median reduction in incontinence epi-
sode frequency (60% versus 47%) compared to 
women receiving placebo [35]. It should be noted 
that duloxetine is not FDA approved for urinary 
incontinence treatment. Aside from duloxetine, 
the tricyclic antidepressant, imipramine, is 
another medication that have been used for MUI 
treatment but is not FDA approved for this indi-
cation [36].

Unfortunately, many patients with MUI may 
experience bothersome incontinence that is 
refractory to conservative and oral pharmacother-
apies. After the above treatments have been dis-
cussed/attempted and more advanced options 
such as surgery are being considered, it must be 
decided whether to proceed with treating the 
stress component of MUI versus the urgency 
component of MUI. For women with MUI who 
are mostly bothered by SUI symptoms, surgical 
therapy using synthetic midurethral sling place-
ment or autologous fascial sling placement 
appears to be a reasonable treatment option (as 
discussed below) [37]. Urethral bulking agents 
also appear to be a reasonable treatment options 
for women with MUI who have bothersome SUI 
symptoms and are frail and/or decline urethral 

sling placement [38]. For women with MUI who 
are more bothered by refractory urgency and 
UUI, we discuss all third-line OAB treatment 
options as described by the AUA OAB guideline 
including onabotulinumtoxinA, sacral neuro-
modulation (SNM), and tibial nerve stimulation 
[39]. In women with equally bothersome stress 
and urgency symptoms, it can be difficult to 
determine which component to treat first. We 
counsel these patients extensively on the goals of 
each treatment modality and present the advan-
tages and disadvantages of each. We also con-
sider other factors, such as urodynamic findings 
(as described below), in determining a treatment 
plan.

 Pros and Cons of Each Approach

 Treating the Stress Component First
After conservative therapies have been exhausted, 
addressing the stress component of MUI first is 
advantageous for several reasons. Research has 
suggested that stress incontinence events may 
lead to urgency incontinence events, and, thus, 
treating SUI may actually improve UUI. In a rat 
model, Jung et al. showed that urethral perfusion 
modulated the micturition reflex and suggested 
that SUI can induce DO [40]. In examining 
30-day bladder diary data among 35 women with 
MUI, Minassian et al. found that a stress activity 
preceded 52.5% of UUI episodes and that 69% of 
women reported stress-induced UUI [41]. 
Therefore, initially treating SUI may potentially 
help to resolve urgency and UUI in patients with 
MUI in addition to SUI symptoms.

Numerous trials have demonstrated that SUI 
surgery is efficacious in women with MUI as it 
can treat both the SUI and urgency symptoms. 
Duckett and Tamilselvi reported on 51 women 
with urodynamic evidence of both DO and SUI 
who underwent tension-free vaginal tape (TVT) 
placement and found that 47% were objectively 
cured of DO, 63% reported subjective cure of 
urgency symptoms, and SUI was cured in 92% 
[42]. Abdel-Fattah et al. analyzed data from 83 
women with stress-predominant MUI who 
 underwent transobturator tension-free vaginal 
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tape (TOT) placement and found a patient-
reported success rate of 75% and an objective 
cure rate of 90% [43]. Of note, urgency and 
UUI resolved after TOT placement in over 50% 
of women in their study. Jain et al. conducted a 
systematic review examining the effectiveness 
of midurethral slings specifically in women 
with MUI [37]. Among the seven prospective 
studies included in their review, they found an 
overall subjective cure of 56.4% at 35 months 
of follow-up. Following midurethral sling 
placement, they also found an overall cure of 
urgency and UUI ranging from 30% to 85% and 
a cure rate of SUI ranging from 85% to 97%. 
More recently, Zyczynski et  al. conducted a 
secondary analysis of three large multicenter 
urinary incontinence treatment trials (the Stress 
Incontinence Surgical Treatment Efficacy Trial, 
SISTEr; the Trial of Midurethral Slings, 
TOMUS; and the Value of Urodynamic 
Evaluations trial, ValUE) in women with stress- 
predominant MUI who underwent surgical 
therapy for SUI and found that 50–71% experi-
enced an improvement in OAB symptoms [44].

Burch colposuspension and pubovaginal sling 
may also effectively treat MUI.  Osman per-
formed Burch colposuspensions in 24 women 
with MUI (with a VLPP of ≥90  cm H2O) and 
found that 87% of women became completely 
dry postoperatively [45]. Fulford et al. performed 
rectus fascial pubovaginal sings in 85 women 
with SUI and found that 97% were symptomati-
cally cured of SUI and that 69% also experienced 
resolution of urgency [46]. Interestingly, they 
conjectured that resolution of urgency was attrib-
utable to appropriately tensioning the sling to 
achieve bladder neck closure.

Treatment of the stress component of MUI 
using a bulking agent is another reasonable 
option in women with MUI and may be espe-
cially useful in women who decline or are not 
ideal candidates for midurethral sling placement 
(e.g., are frail, have underwent prior pelvic radio-
therapy, and failed prior midurethral sling place-
ment). Mohr et al. studied periurethral Bulkamid 
in women with MUI and found considerable 
improvements for all domains of the King’s 
Health Questionnaire, pad weights, and visual 

analogue scores. Complications were low (13%) 
with the majority being urinary tract infections 
[38]. Poon and Zimmern also found significant 
improvement in urinary symptoms (as measured 
by UDI-6 question scores) in women with MUI 
who underwent periurethral collagen injection 
[47]. A Cochrane review however found limited 
evidence for urethral bulking agents for SUI [48].

Unfortunately, SUI surgery may fail to resolve 
or even worsen urinary urgency and UUI, and 
this may be especially problematic for women 
with MUI who are initially bothered by urgency 
at baseline. Early studies on SUI therapy sug-
gested higher rates of de novo urgency and wors-
ening urgency and may be related to procedures 
being performed at the bladder neck rather than 
the midurethra. Among 754 women with MUI, 
Lee et al. found that 40% and 32% of women had 
persistent urgency and UUI, respectively, after 
midurethral sling placement [49]. Urgency is rec-
ognized as a common reason for dissatisfaction 
after midurethral sling placement [50], and thus, 
a main disadvantage of treating the SUI compo-
nent first in women with MUI is the possibility of 
worsening urgency after anti-incontinence sur-
gery. Needless to say, disadvantages of treating 
MUI with SUI surgery also include the usual sur-
gical risks of treatment [51].

 Treating the Urgency Component First
There are several advantages of treating the 
urgency component of MUI first in women with 
MUI. Urgency has been reported to be one of the 
most bothersome urinary symptoms [52], and, 
thus, by first treating urgency, one may improve 
quality of life and eliminate the need for other 
treatments. In women who fail treatment with an 
anticholinergic or beta-3 agonist, third-line OAB 
therapies, including sacral neuromodulation 
(SNM), tibial nerve stimulation, and onabotu-
linumtoxinA, can be effective in women with 
OAB and UUI [39]. Additionally, treatment of 
urinary urgency with neuromodulation or ona-
botulinumtoxinA may pose fewer and more 
reversible surgical complications compared to 
SUI surgery. Therefore, a patient with MUI and 
bothersome urgency may opt to try a third-line 
OAB therapy before proceeding with SUI surgery 

8 Mixed Urinary Incontinence: Strategic Approach



100

and consider SUI surgery only if symptoms are 
not controlled with a third-line OAB therapy.

While third-line OAB therapies have not been 
extensively studied in women with MUI, they 
have been demonstrated to improve urgency/
urgency incontinence symptoms. In terms of tib-
ial nerve stimulation, the SUmiT trial random-
ized 220 adults to either percutaneous tibial nerve 
stimulation or sham treatment for 12 weeks and 
found that 54% of subjects in the active treatment 
group reported moderate or marked improvement 
in bladder symptoms compared to 21% of sub-
jects in the sham group [53]. Numerous studies 
have supported the efficacy of onabotulinumtox-
inA for women with OAB  [54]. Recently, 
Herschorn et al. randomized patients with over-
active bladder and urinary incontinence to ona-
botulinumtoxinA 100  U, solifenacin 5  mg, or 
placebo and found that both onabotulinumtoxinA 
100  U and solifenacin 5  mg were more effica-
cious than placebo, with a third of patients receiv-
ing onabotulinumtoxinA experiencing a 100% 
reduction in incontinence [55]. Siegel et al. ran-
domized 147 subjects to SNM versus standard 
medical therapy for OAB and found greater ther-
apeutic success in the SNM group compared to 
the standard medical therapy group (61% versus 
42%) [56]. In the Refractory Overactive Bladder: 
Sacral Neuromodulation vs Botulinum Toxin 
Assessment (ROSETTA) trial, which was a ran-
domized trial comparing onabotulinumtoxinA 
200 U to sacral neuromodulation in women with 
UUI, there was a reduction of 3.9 and 3.3 incon-
tinence episodes per day after 6 months in women 
receiving onabotulinumtoxinA 200 U and SNM, 
respectively [57].

 What Directs Decisions

Multiple factors should be considered when 
deciding how to treat MUI, including the type of 
MUI (i.e., stress-predominant MUI, urgency- 
predominant MUI, and equal stress- and urgency- 
predominant MUI), patient preferences/goals, 
physical exam findings (e.g., concomitant pro-
lapse), comorbidities, and urodynamic findings. 
Of these factors, the role of urodynamics (UDS) 

in the evaluation of MUI has been widely studied 
in the literature. Specifically, research has inves-
tigated both the correlation between urodynamic 
findings and urinary symptoms and the urody-
namic predictors of success and/or failure after 
midurethral sling placement in patients with MUI 
in order to determine what role urodynamics 
plays in directing MUI treatment.

It is debatable how well urodynamic findings 
correlate with patient-reported symptoms, and it 
is, therefore, unclear to what extent urodynamic 
findings should factor into the treatment approach 
(i.e., whether to first treat SUI versus UUI) for 
each patient. For example, many women who 
report the symptom of urinary urgency, or SUI, 
do not demonstrate SUI or DO on UDS. A sys-
tematic review including 23 studies attempting to 
classify patients by incontinence type found a 
poor level of agreement between clinical evalua-
tion and urodynamics [58]. Interestingly, this 
study found that the reclassification rate of incon-
tinence type was highest among patients with 
MUI; 46% of patients with a clinical diagnosis of 
MUI had SUI on UDS, while 21% had DO on 
UDS. On the other hand, Digesu et al. examined 
urodynamic findings of 1626 women with MUI 
symptoms and found reasonable correlation 
between UDS findings and urinary symptoms 
[59]. Among women with stress-predominant 
MUI, 82% demonstrated urodynamic SUI, and 
among those with urgency-predominant MUI, 
64% had DO on UDS. Among women with equal 
stress- and urgency-predominant MUI, 46% had 
DO, and 54% demonstrated SUI.  Lewis et  al. 
examined the records of 99 women with MUI 
and also found urodynamic differences that cor-
related with symptoms [60]. In their study, 100% 
of women with stress-predominant MUI demon-
strated SUI on UDS compared to 61% of women 
with urgency-predominant MUI, and 70% of 
women with urgency-predominant MUI demon-
strated DO on UDS compared to 26% of women 
with stress-predominant MUI.

Overall, as the reported correlation between 
patient symptoms and urodynamic findings has 
varied in the literature, we rely on the patient his-
tory to categorize a patient’s type of MUI (i.e., 
stress-predominant, urgency-predominant, and 
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equal stress- and urgency-predominant MUI) and 
consider UDS when the clinical picture is unclear 
and/or in women who have undergone prior sur-
gery. Additionally, UDS may be advisable in 
women with MUI prior to surgical intervention 
[14]. According to AUA guidelines, urodynamics 
may be performed prior to SUI surgery in women 
with MUI [61] as well as before any potentially 
morbid treatment is considered [61]. Additionally, 
according to AUA guidelines, the absence of DO 
on UDS in patients with MUI does not exclude it 
as an etiology for urgency [62].

Several studies have also investigated the role 
of UDS in predicting midurethral sling or third- 
line OAB therapy outcomes that may, therefore, 
be used to help direct decision-making in treating 
patients with MUI. In women with MUI, Panayi 
et  al. found that the opening detrusor pressure 
was predicative of postoperative DO after TVT 
placement [63], and Lee et al. found that preop-
erative DO was predictive of postoperative 
urgency after midurethral sling placement [49]. 
Other studies have found that low maximum ure-
thral closure pressure [64] and low maximum 
cystometric capacity [65] were associated with 
persistent urgency and/or detrusor overactivity 
after midurethral sling placement. Unfortunately, 
in patients undergoing treatment for urgency and 
UUI, Cohen et  al. did not find any relationship 
between urodynamic variables and clinical 
response to onabotulinumtoxinA [66], and 
Nobrega et  al. did not find any relationship 
between urodynamic variables and SNM out-
comes [67].

Patient characteristics may also factor into the 
decision-making for MUI treatment. Among 
patient characteristics, the severity of baseline 
urgency appears to be an important risk factor for 
poor surgical outcomes after midurethral sling 
placement in women with MUI.  In a study by 
Kulseng-Hanssen et al., 1113 women with MUI 
were stratified into 3 groups according to their 
type of MUI (stress-predominant incontinence 
group, urgency-predominant incontinence group, 
and an equal stress- and urgency-predominant 
incontinence group) [68]. At 38  months of fol-
low- up, objective cure results were 64.2%, 45.2, 
and 51.3% for women with stress-predominant 

MUI, urgency-predominant MUI, and equal 
stress- and urgency-predominant MUI, respec-
tively. Thus, women with stress-predominant 
MUI symptoms appear to have better outcomes 
compared to women with urgency-predominant 
MUI. Preoperative anticholinergic use is another 
patient characteristic that can be a risk factor for 
persistent urgency after anti-incontinence sur-
gery and may be useful for patient counseling 
and decision-making. Kenton et  al. investigated 
risk factors associated with bothersome UUI 
after Burch colposuspension or midurethral sling 
placement and found that patients with prior anti-
cholinergic use, preoperative urgency, or DO 
were more likely to have postoperative UUI [69]. 
Barber et al. also found that preoperative anticho-
linergic medication use was associated with 
recurrent urinary incontinence after midurethral 
sling placement [70]. Age is another important 
factor that can be considered in the treatment of 
MUI, as older women may be at increased risk 
for urgency after midurethral sling placement. 
Among 103 women with MUI who underwent 
TOT, Yoo and Kim found that older women were 
at high risk of using anticholinergics postopera-
tively [71].

Choosing the type of midurethral sling is 
another important decision for patients with 
MUI who elect to undergo SUI surgery. While 
overall there does not appear to be a difference in 
efficacy between retropubic and TOT midure-
thral slings [72], some data has suggested that 
TOT slings may have a lower rate of de novo 
urgency, while retropubic slings may be more 
efficacious in women with intrinsic sphincter 
deficiency (ISD). Botros et  al. studied 257 
women with SUI or MUI who underwent retro-
pubic or TOT slings and found lower rates of de 
novo UUI in women undergoing TOT (8%) com-
pared to women undergoing retropubic slings 
(33%) [73]. However, they did not find a differ-
ence in resolution of DO, UUI, and de novo DO 
between the groups. Of note, among patients 
with preoperative UUI, only 6% who underwent 
TOT had worsening UUI compared to 14–16% 
who underwent a retropubic sling placement. 
Schierlitz et  al. compared retropubic sling out-
comes to TOT midurethral sling outcomes in 
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women with ISD and found a higher rate of per-
sistent stress urinary incontinence in the TOT 
group (45%) compared to the retropubic sling 
group (21%) [74]. Conversely, a meta-analysis 
examining midurethral sling outcomes for 
women with MUI found that the odds of overall 
subjective cure were similar between retropubic 
and TOT slings [37].

 Important Caveats of Counseling

Patients being treated for MUI require extensive 
counseling. Goals of care should be discussed as 
this appears to be a major determinant of satisfac-
tion in women undergoing pelvic floor surgery 
[75]. When considering midurethral sling place-
ment in women with MUI, women should be 
informed that urgency may not improve and may 
even potentially worsen after surgery. Mallet 
et al. found that patients undergoing SUI surgery 
expect improvement in storage symptoms [76, 
77], and in a study by Aigmueller, urgency was 
reported to be a common reason for dissatisfac-
tion after TVT in women with MUI [50]. 
Interestingly, a different study found that women 
with persistent UUI are dissatisfied by midure-
thral sling placement even if their SUI improves 
[46]. Additionally, women with MUI undergoing 
midurethral sling placement should also be coun-
seled that they may be at higher risk of surgical 
failure compared to women with pure SUI [12] 
and that they may need combination treatment 
for their urinary incontinence. The ESTEEM 
trial, which is being conducted by the Pelvic 
Floor Disorders Network, is randomizing women 
with MUI to either midurethral sling placement 
alone or to midurethral sling placement with 
perioperative behavioral therapy to see if the 
addition of pelvic floor muscle therapy will 
improve MUI (primary aim) and SUI and/or 
urgency/UUI (secondary aims) symptoms after 
midurethral sling placement [16]. Pending the 
results of this trial, women may be counseled on 
the role of perioperative pelvic floor therapy in 
addition to midurethral sling placement for the 
treatment of MUI and the potential role of combi-
nation therapy.

 Summary

MUI is a very common form of urinary inconti-
nence that can be challenging to treat. Women 
with MUI should be classified according to the 
type of their incontinence (i.e., stress- 
predominant, urgency-predominant, and equal 
stress- and urgency-predominant MUI), and ini-
tial treatment can be targeted to the most bother-
some component of their incontinence. Numerous 
conservative therapies and pharmacotherapies 
are available to treat MUI, and midurethral sling 
placement as well as third-line OAB therapies 
can be effective treatment options for women 
who have refractory symptoms. Urodynamic fac-
tors and patient characteristics may help guide 
the initial treatment approach, and research has 
demonstrated that treating one component of 
MUI may improve or worsen the other compo-
nent. Women with MUI should be extensively 
counseled regarding all treatment options and 
informed that they may require multiple treat-
ments to improve their incontinence.

 Commentary

Marcio A. Averbeck

The chapter entitled “Mixed Urinary Incontinence: 
Strategic Approach” deals with a highly relevant 
subject in the clinical practice. Dr. Steven 
J.  Weissbart and Dr. Ariana L.  Smith adeptly 
described the strategic approach to mixed inconti-
nence, in a comprehensive fashion, starting with 
the importance of diagnostic workup and then 
addressing the pros and cons of treatment options, 
including conservative measures and minimally 
invasive procedures for refractory cases.

Medical history and physical examination 
remain the cornerstones of medical assessment of 
women with mixed urinary incontinence (MUI). 
As mentioned by the authors, conservative treat-
ments comprise fluid modification, weight loss, 
pelvic floor muscle training, and pessary 
 placement. Despite the lack of high level evidence 
to propose specific regimens, conservative treat-
ment should always be offered to the patients, 
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since minimally invasive procedures may be asso-
ciated with inherent complications. Thus, precise 
guidance on the risks and benefits of all available 
treatments is truly important to effectively man-
age patients’ expectations and avoid future frus-
trations. Retrieving clear information on the most 
bothersome component of female urinary inconti-
nence may be challenging sometimes. In this con-
text, urodynamics (UDS) represent a valid tool to 
reproduce the patients’ urinary complaints. The 
authors described honestly the role of UDS in pre-
dicting midurethral sling or third-line OAB ther-
apy outcomes for those patients refractory to 
behavioral and medical treatments. Although 
UDS should not be seen as a panacea in the 
assessment of such difficult cases, this method 
sheds a light toward decision-making.

This chapter certainly brings valuable insights 
not only to the initial management but also to the 
third-line treatments of refractory MUI patients.
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Complex Cases of SUI

Victor W. Nitti and Rachael D. Sussman

 Introduction

In this chapter, we present five patients with com-
plicated cases of stress urinary incontinence. For 
each case, we discuss the various treatment 
options in an effort to elucidate the nuances of 
decision-making in a complex patient.

 Treatment Options

The treatment options for stress urinary inconti-
nence (SUI) have been discussed in detail in 
Chap. 4. To review, treatment options include 
nonsurgical management (behavioral modifica-
tions, pelvic floor exercises, physical therapy, and 
anti-incontinence pessary), urethral bulking 
agents, and surgical intervention. Surgical inter-
vention is most often with either a synthetic 
midurethral sling (MUS) via a retropubic (RP) or 
transobturator (TO) approach or an autologous 

fascia pubovaginal sling (AF-PVS). Burch retro-
pubic colposuspension has been shown to be a 
safe and effective treatment for SUI; however, 
today this procedure is done less frequently, usu-
ally for a patient who is undergoing a laparotomy 
or laparoscopy for a concomitant abdominal sur-
gery that cannot be performed vaginally and 
where there is limited vaginal access or via a lapa-
roscopic approach or via a laparoscopic approach.

 Guidance on Treatment Options 
and Counseling: A Case-Based 
Approach

 Case Scenario 1

A 57-year-old woman complains of stress- 
predominant mixed urinary incontinence. She 
complains mostly of leakage with exercise, bend-
ing, and lifting and has urgency and frequency 
with rare leakage which is less bothersome. She 
has failed behavioral therapy and is not interested 
in taking a medication daily. She desires treat-
ment of her incontinence. Bladder diaries indi-
cated a relatively small functional bladder 
capacity with 1200 ml urine output/24 hours. On 
physical exam, she has a positive cough test with 
urethral hypermobility. Urodynamic testing 
(UDS) demonstrated detrusor overactivity (DO) 
without incontinence and evidence of SUI with 
an ALPP of 90 cm H2O.
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Patients with mixed urinary incontinence can 
be challenging to treat and are often more 
 bothered by their symptoms than those patients 
with pure SUI [1]. When the history is not 
straightforward and patients either do not have 
demonstrable SUI on physical exam or have a 
history of mixed incontinence with significant 
urgency and/or urgency urinary incontinence 
(UUI), UDS can be very helpful to guide treat-
ment decisions. Similarly, the American 
Urological Association guidelines on the surgical 
treatment of SUI recommend further evaluation 
in these patients [2].

In this patient, UDS demonstrated signifi-
cant SUI along with DO but no urgency urinary 
incontinence (UUI). Assuming that the patient 
has significant bother from the SUI, it is rea-
sonable to focus treatment on SUI based on 
UDS.  It would be reasonable to start her an 
anticholinergic or beta-3 agonist to help with 
her overactive bladder (OAB) symptoms if she 
were interested, but this patient was mostly 
bothered by leakage associated with stress 
maneuvers and not interested in taking a daily 
medication. Occasionally patients with similar 
complaints will show significant UUI with no 
or minimal SUI, and these patients are best 
treated with therapies for OAB before surgical 
treatment for SUI.

Up to 50% of patients with SUI may have con-
comitant DO and UUI [3]. In this particular case, 
the patient was less bothered by urgency and fre-
quency but more bothered by leakage of urine, 
which was clearly demonstrated with stress 
maneuvers on UDS. Thus, in this case, surgery 
for SUI would be offered to the patient with the 
understanding that OAB symptoms and urgency 
incontinence may persist postoperatively even if 
the SUI is cured.

Several studies have evaluated the effect of 
transvaginal sling placement for SUI on pre- 
existing urgency and UUI. Generally speaking, 
OAB symptoms will resolve postoperatively in 
50–74% of patients, while 16–40% will have per-
sistent or worsening of their OAB and UUI [4–8]. 
It is important that patients be well counseled in 
the preoperative period to set realistic expecta-
tions since patients with persistent OAB symp-

toms have decreased patient satisfaction after 
surgery [9].

Data on resolution of DO and UUI postopera-
tively by sling type are mixed. Some studies favor 
the TO MUS as this sling type has been associ-
ated with the least amount of persistent DO and 
UUI postoperatively [10, 11]. Other studies have 
found no difference in resolution of DO/UUI 
between RP and TO slings [7]. It is conceivable 
that the RP sling may be more obstructive com-
pared to the TO, which could theoretically lead to 
a higher rate of OAB symptoms postoperatively.

A study of 305 women who underwent sling 
procedures for SUI found the TO sling to be least 
associated with persistence of DO on postopera-
tive UDS.  More clinically valuable, this same 
study looked at subjective data and found TO to 
have the lowest rate of postoperative UUI when 
compared to transvaginal tape (TVT), suprapubic 
arc sling (SPARC), and AF-PVS; however, this 
finding was only statistically significant for 
AF-PVS (odds ratio 4.06; 95% confidence inter-
val 2.32–7.08) [11]. If the theory that obstruction 
may lead to persistence of OAB symptoms post-
operatively holds, this finding makes sense, as 
AF-PVS are thought to be the most obstructive.

While long-term data is lacking, there is some 
suggestion that RP slings may be associated with 
better long-term results when compared to TO 
slings. This comes out of a randomized con-
trolled trial by Schierlitz et al. [12], which found 
that women undergoing a TO sling were 15 times 
more likely (95% confidence interval 2–13) to 
fail when compared to those undergoing a RP 
sling. Similarly a meta-analysis by Ford et  al. 
[13] found that while there was a limited long- 
term data to inform the need for repeat inconti-
nence surgery, it was more likely in patients with 
a TO than RP sling (relative risk 8.79, 95% con-
fidence interval 3.36–23.00).

Many advocates of the TO sling cite the 
TOMUS (Trial of Midurethral Sling) data, which 
showed that the overall number of serious adverse 
events was higher in the RP sling group than the 
TO sling group [14]. Most of this difference was 
attributed to the higher number of mesh expo-
sures, voiding dysfunction requiring surgical 
intervention, and bladder perforation associated 
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with the RP.  While it is certainly important to 
inform patients undergoing sling placement of 
this data, bladder perforation, which, when rec-
ognized intraoperatively, causes minimal harm to 
the patient, accounted for 35% of those serious 
adverse events seen with RP slings in the TOMUS 
trial. Routine cystoscopy is done for the sole pur-
pose of identifying such an injury, and if present, 
the trocar is simply re-passed. Even after a cys-
totomy during RP sing placement, the majority of 
patients can be successfully discharged home 
without catheter drainage [15]. Meanwhile, 
patients in the TO group were more likely to 
report neurologic symptoms, such as leg weak-
ness and groin numbness, which, while rare, can 
be devastating for patients.

In patients such as this one, once the decision 
has been made to proceed with a MUS, the physi-
cian and patient must weigh the potential for 
increased postoperative urinary urgency with or 
without urgency incontinence following a RP 
sling, a potential for lower long-term efficacy 
with a TO sling, and the complication profile of 
both slings. After a prolonged discussion of risks 
and benefits associated with each sling type, this 
patient chose to proceed with a RP sling. 
Postoperatively she was dry with stable urgency 
and frequency of urination. She later expressed 
interest in trying a medication to help with these 
symptoms and was started on an anticholinergic 
medication. She is currently dry with minimal 
urgency and frequency.

 Case Scenario 2

A 48-year-old obese woman with body mass 
index (BMI) of 35 and history of isolated stress 
urinary incontinence requiring six pads per day. 
On exam with a relatively empty bladder, the 
patient was found to have little urethral mobility 
(Q-tip test showing 10 degrees of deflection with 
Valsalva), and SUI was demonstrated. She comes 
with a report of urodynamics performed by an 
outside urologist which demonstrated isolated 
stress urinary incontinence with ALPP of 32. The 
patient has tried multiple diets and weight loss 
programs unsuccessfully.

It is not uncommon to see obese patients with 
complaints of SUI, as obesity itself manifests 
increased intra-abdominal pressures, which 
adversely stresses the pelvic floor and may con-
tribute to the development of SUI [16]. In fact, 
epidemiological studies show a clear dose- 
response effect of weight on urinary incontinence 
with each 5-unit increase in BMI associated with 
about a 20–70% increase in risk for urinary 
incontinence [17]. Weight loss itself should be 
recommended for a patient’s general health and 
may lead to improvement in SUI [18]. A random-
ized trial comparing a 6-month weight loss pro-
gram with a structured education program in 
overweight and obese women with urinary incon-
tinence showed that a mean weight loss of only 
7.8 kg (8% of baseline weight) in the intervention 
group leads to a significant reduction in inconti-
nence episodes (47% vs 28%, respectively) [19]. 
While weight loss itself may help, in a patient 
who is significantly bothered by symptoms and 
in whom weight loss is not realistic or who has 
attempted to lose weight unsuccessfully, defini-
tive treatment should be offered.

There are two generally accepted mechanisms 
for the development of SUI in women: weakness 
of suburethral support resulting in urethral hyper-
mobility and a defective urethral sphincter mech-
anism also known as intrinsic sphincter deficiency 
(ISD). Classically, patients with ISD have been 
described as having a “pipe-stem” or fixed ure-
thra. It is important to realize that urethral hyper-
mobility and ISD are not dichotomous and many 
patients may have features of both [20].

While there is not a consistent definition of 
ISD based on UDS parameters in the literature, 
most pelvic floor surgeons accept a maximum 
urethral closure pressure (MUCP) below 20 cm 
H2O [21] or an ALPP below 60  cm H2O to be 
suggestive of ISD [22]. Unfortunately, the rather 
arbitrary application of ALPP to the definition of 
ISD has been less than scientific. However, in this 
case, the very low ALPP of 32 cm H2O (essen-
tially gravitational incontinence) and the relative 
lack of urethral mobility are highly suggestive, if 
not diagnostic, of significant ISD.

While this patient came with a UDS report 
from an outside urologist corroborating the diag-
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nosis of ISD, when SUI is seen on exam, UDS is 
not always necessary prior to offering treatment. 
The American Urological Association guideline 
on the surgical treatment of SUI [2] state that 
physicians may omit UDS when SUI is clearly 
demonstrated on exam in an uncomplicated 
patient. This guideline is supported by the Value 
of Urodynamic Evaluation (ValUE) trial which 
found that among women with uncomplicated 
demonstrable stress incontinence when com-
pared to office evaluation alone, the addition of 
UDS showed no difference in outcomes as mea-
sured by clinical reduction in complaints [23]. 
Given this patient’s elevated BMI, fixed urethra, 
and severity of incontinence, her clinical scenario 
would not be considered “uncomplicated,” and 
therefore it is reasonable to offer UDS.

While it would be reasonable to offer this 
patient a RP sling or bulking agent, the gold stan-
dard for treatment for ISD is an AF-PVS. In this 
particular patient, one must specifically consider 
the patient’s BMI, which increases surgical mor-
bidity, and her expectations from the treatment.

The use of a midurethral sling (MUS) for the 
treatment of SUI theoretically works by correct-
ing a weakness in the suburethral tissues by caus-
ing a dynamic kinking of the urethra with 
increases in abdominal pressure. Some argue that 
in cases of a fixed urethra, a MUS is not advised 
since additional tension may be needed to obtain 
the desired result, and this should be avoided 
when using mesh slings. Wlazlak et  al. [24] 
looked at 109 women with urodynamically deter-
mined ISD who underwent TVT insertion and 
found that while there was an overall 6-month 
success rate of 81.6% in ISD patients, the reduced 
cure rates when compared to the entire SUI popu-
lation were due to the subgroup with a hypomo-
bile urethra. In cases of a true fixed urethra, we 
would not recommend treatment with an MUS; 
however, in patients with a low ALPP and a 
mobile urethra, RP slings have been shown to 
have success.

Treatment with a bulking agent may be 
appealing as it can be done under local anesthe-
sia and avoids the risks associated with general 
anesthesia, which may be higher in an obese 
patient. A prospective study by Maher et al. [25] 

compared urethral bulking with Macroplastique 
to PVS in patients with ISD. When compared to 
PVS, Macroplastique was associated with a 
higher cost but reduced operative time, blood 
loss, hospital stay, and a quicker return to normal 
activity. While, in the short term, subjective cure 
rates were similar between Macroplastique and 
PVS (77% vs 90%, respectively, p  =  0.41), 
objective cure rates at 6  months were signifi-
cantly worse (9% vs 81%, p  <  0.001), and at 
5-year follow-up, the PVS group had reported 
higher continence and satisfaction rates com-
pared to the Macroplastique group (69% vs 21% 
and 69 vs 29%, p  =  0.057, respectively). In a 
patient who would like to avoid anesthesia, or 
who is motivated to lose a significant amount of 
weight and desires a short-term solution, treat-
ment with a urethral bulking agent is a good 
option with the understanding that durable 
results are unlikely.

The gold standard for the treatment of all SUI 
caused by ISD associated with a fixed urethra is 
an AF-PVS. The modern-day PVS was popular-
ized by McGuire and Lytton in 1978 [26]. 
Allografts, xenografts, and synthetic materials 
have been tried in an effort to decrease operative 
time, morbidity, pain, and hospital stay [27]. 
Woodruff et  al. [28] performed a histological 
comparison of PVS materials (ten synthetic, five 
autologous, five allograft, and four xenograft) 
and found that the greatest degree of host fibro-
blast infiltration and neovascularization with 
minimal inflammatory or foreign body reaction 
was in autologous materials, which remains the 
gold standard.

Fascia lata harvested from the thigh has very 
similar properties to rectus fascia and can be used 
with comparable success rates [29]. Fascia lata 
harvest may have improved recovery time and 
unlike rectus fascia does not put the patient at risk 
for abdominal hernia formation. Disadvantages 
of this approach include intraoperative reposi-
tioning of the patient, which may increase opera-
tive time, and operating in an area that is less 
familiar to most pelvic surgeons [30]. While 
there are not any published studies directly com-
paring the complication profile and outcomes of 
rectus fascia to fascia lata, in our experience, we 
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have found obese patients tend to have fewer 
complications with fascia lata given their 
increased risk of postoperative seroma and hernia 
formation with rectus fascia harvest. An excep-
tion to this is if a patient desires simultaneous 
abdominoplasty during which the rectus fascia 
can be harvested.

The above patient underwent an uncompli-
cated PVS with fascia lata harvest. She was 
observed overnight without complication and 
discharged the next day after her catheter was 
removed and she voided without difficulty. She 
was seen in the office for her 2-week follow-up 
appointment, at which point she denied any pain 
or urinary leakage.

 Case Scenario 3

An 87-year-old female with a long-standing his-
tory of SUI requiring two to three pads per day 
that causes her significant perineal skin irritation. 
She reports leakage is most often with cough and 
worsens with exacerbations of her chronic 
obstructive pulmonary disease (COPD). Exam 
demonstrates severe vaginal atrophy with vulvar 
inflammation and erythema and a positive cough 
stress test. In addition to COPD, her past medical 
history includes severe arthritis, coronary artery 
disease, and atrial fibrillation, for which she is on 
anticoagulation.

While elderly patients comprise a large pro-
portion of those presenting with urinary inconti-
nence, there is a paucity of Level 1 evidence for 
interventions in the frail and elderly, and there is 
a systemic failure to include older people in clin-
ical trials [31]. In any patient, prolonged contact 
of urine with the skin may lead to altered elastic-
ity and blood flow causing incontinence- 
associated dermatitis [32]. This may be 
exacerbated in elderly patients who may have 
functional and dexterity limitations leading to 
less frequent pad changes. In addition to a bar-
rier cream to prevent skin irritation, this patient 
would benefit from a topical vaginal estrogen 
cream to help with her atrophy and vulvar irrita-
tion. It should be noted that atrophic vaginitis by 
itself does not cause SUI and should not be 

treated solely for the purpose of decreasing 
incontinence [33].

In an elderly patient who is on anticoagulation 
and at a higher risk of complications from sur-
gery, a less invasive treatment option is preferred. 
For cognitively intact frail persons, lifestyle 
changes, bladder training, and pelvic muscle 
exercises may be considered, but they have not 
been well studied in this population [33]. In 
patients with persistent and bothersome leakage, 
an incontinence pessary and a bulking agent are 
excellent next options.

While there are no comparative or direct 
observational studies concerning the use of 
incontinence pessaries to other treatments, these 
are low-risk devices and may be a good option 
for women looking for a noninvasive option, par-
ticularly those with very predictable leakage or 
poor surgical candidates. Robert et al. [34] stud-
ied the 1-year use of the incontinence ring pes-
sary in women with urodynamically proven SUI 
and found that only 6 of 38 women (16%) contin-
ued to use the pessary at 1 year, with reasons for 
discontinuation being no benefit in 69% and 
inability to retain the pessary in 16% [34]. An 
additional barrier to pessary use in this patient is 
her limited dexterity, which would preclude her 
from doing self-pessary care and require regular 
visits for pessary maintenance and monitoring of 
tissue quality.

MUS may be offered to geriatric patients 
(defined as 65 years old or older in most studies); 
however, they should be counseled that they have 
a lower likelihood of successful clinical out-
comes compared with younger patients [2]. 
Given the increased surgical risk in this patient 
due to her age, coronary artery disease, and need 
for anticoagulation, a urethral bulking agent is an 
excellent option. This can be done in the office 
and avoids the risk associated with general anes-
thesia. While there are no published studies look-
ing at the safety of urethral bulking agents in 
patients on anticoagulation, it has been our expe-
rience that this can be done safely in patients in 
whom stopping is not deemed safe. As discussed 
above, urethral bulking agents do have limited 
success in the long term; however, this is less of a 
concern in an elderly patient with a shorter life 
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expectancy than it may be in a younger patient 
looking for a long-term durable result.

This patient underwent an in-office urethral 
injection with calcium hydroxylapatite 
(Coaptite™) without stopping her warfarin. She 
had some mild hematuria postoperatively which 
resolved within 1 week. She voided without dif-
ficulty and while not completely dry now leaks 
only occasionally with a full bladder and wears 
one pad per day.

 Case Scenario 4

A 55-year-old woman with SUI requiring four 
pads per day. She has a history of spina bifida and 
has been on clean intermittent catheterization 
(CIC) since childhood with no spontaneous void-
ing. She has been on anticholinergic medications 
to help with leakage but is not currently taking 
them, as she has not found them to be of benefit.

Adult patients with spina bifida have high 
incontinence rates with approximately 45–75% 
reporting some degree of urinary leakage [35]. In 
school-aged children with spina bifida, 68% have 
SUI [36]. SUI in patients with spina bifida and 
other neurologic conditions represents a different 
entity than SUI affecting neurologically intact 
patients and occurs due to a different pathophysi-
ology. Malfunction of the pudendal nerve in these 
patients can result in an open fixed bladder neck 
and can prevent reflex contraction of the striated 
sphincter fibers during stress [37].

Patients with spina bifida and other spinal 
cord lesions may suffer from the other sequelae 
of neurogenic bladder including decreased blad-
der capacity, low compliance, and neuropathic 
overactivity. McGuire first associated a detrusor 
leak point pressure >40 cm H2O with deteriora-
tion of renal function in children with myelome-
ningocele, and it is this number that most 
urologists use as a threshold to alter or escalate 
treatment [38]. When discussing treatment 
options of SUI in patients with neurogenic blad-
der, of utmost importance is maintaining bladder 
pressures at acceptable levels (<40  cm H2O) to 
protect kidney function. Roth et  al. [39] found 
that among 47 children with neurogenic bladder 

undergoing artificial urinary sphincters (AUS), 7 
patients (15%) had a persistent physiologic alter-
ation of detrusor dynamics consisting of a rigid, 
noncompliant bladder, which highlights the 
importance of follow-up UDS after a procedure 
to increase outlet resistance.

Prior to any surgical intervention in a patient 
with neurogenic bladder, we recommend obtain-
ing baseline urodynamic testing to evaluate blad-
der function, specifically compliance, and ensure 
low filling pressures [2]. In this patient, we per-
formed urodynamics which showed a bladder 
capacity of 400 mL with an end filling detrusor 
pressure of 9 cm H2O, no detrusor overactivity, 
and SUI with an ALPP of 92  cm H2O.  As 
expected, she was unable to void during the 
study. While not an issue in this patient, in 
patients with detrusor overactivity and especially 
in those with significantly impaired compliance, 
it is important to optimize their bladder pressures 
(e.g., with anticholinergics, intradetrusor botuli-
num toxin injections, or in some cases bladder 
augmentation) prior to treatment of SUI.

The goal of surgical intervention in a patient 
who self-catheterizes is different than that of rou-
tine MUS placement. Because these patients rely 
on CIC to empty, the goal of anti-incontinence 
surgery in this population is simply to increase 
outlet resistance to prevent leakage in between 
catheterizations. An AF-PVS is ideal in this sce-
nario as it is obstructive and can be tensioned 
appropriately with less concern for erosion or 
other mesh-related complications when com-
pared with a synthetic sling [40]. Athanasopoulos 
et al. [41] looked at AF-PVS in women with SUI 
and neuropathic bladder and found success rates 
of 90.9%. Similarly, Gormley et al. [42] looked at 
AF-PVS in adolescent women with neurogenic 
bladder and found an overall continence rate of 
92%.

Primary treatment of neurogenic SUI with 
bulking agent injections into an incompetent 
bladder neck may sound appealing because of its 
minimally invasive nature but has been shown to 
be of limited value. Halachmi et  al. [43] found 
that endoscopic injection of a bulking agent in 33 
patients with neurogenic SUI resulted in no cure 
and only 42% of patient reported any symptom 
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improvement at a mean follow-up of 13 months. 
Similarly a recent study of 89 patients with 
 neurogenic bladder and persistent incontinence 
after an AF-PVS found bladder neck injection to 
be of limited value, with repeat injections yield-
ing no additional benefit [44].

In a patient with neurogenic bladder who does 
not rely on CIC, one may consider a synthetic 
MUS as this may have a lower rate of voiding 
dysfunction and urinary retention postopera-
tively. A recent prospective study of women with 
pathology at or below S2 looked at 40 women 
with neurogenic bladder undergoing either TVT 
or PVS and found cure rates (defined as a nega-
tive cough stress test at 250  mL) to be 80 and 
85%, respectively, and found that while postop-
erative CIC was needed in all patients after PVS, 
de novo postoperative CIC could be avoided in 
50% of patients after TVT [37].

The artificial urinary sphincter has also been 
used in women with neurogenic SUI in both 
women who void and those dependent on CIC. A 
recent series of 26 patients reported long-term 
functional outcomes after AUS and found an 
overall continence rate of 57.7% with a mean 
follow-up of 7.5 years (I3.9–23.8.). In this series, 
survival rates without AUS revision were 75%, 
51%, 51%, and 51% at 5, 10, 15, and 20 years, 
respectively, and survival rates without AUS 
explanation were 90%, 84%, 84%, and 74% at 5, 
10, 15, and 20 years, respectively [45].

After baseline urodynamic testing, this patient 
underwent a successful AF-PVS with rectus fas-
cia. An indwelling Foley catheter was left in 
place for 3 days after surgery, and after removal, 
the patient was able to resume CIC without diffi-
culty. She denied any SUI in between catheter-
izations. In patients such as this, we recommend 
repeat urodynamic testing 6–12  months after 
sling placement to ensure low filling pressures 
and a follow-up renal ultrasound to ensure the 
absence of hydronephrosis.

This patient returned for videourodynamics 
7 months after AF-PVS. At that time, she reported 
catheterizing every 4–6 hours for approximately 
250 mL without any leakage in between. For the 
urodynamic study, she was filled to a capacity of 
387 mL – after 300 mL, she had a slight rise in 

her detrusor pressure to an end filling pressure of 
15 cm H2O. Her fluoroscopic images showed no 
evidence of SUI and a closed bladder neck at rest. 
Her renal ultrasound did not show any 
hydronephrosis.

 Case Scenario 5

A 67-year-old woman presents with recurrent 
SUI, dysuria, and urgency after failure of two 
prior midurethral slings, the first TO and the sec-
ond RP. Office cystoscopy revealed a mesh ero-
sion into the distal urethra, and urodynamics 
revealed no evidence of obstruction with urody-
namic SUI and an abdominal leak point pressure 
(ALPP) of 70 cm H2O.

An AF-PVS is ideal in this patient for two rea-
sons. First, she has concomitant mesh erosion, 
and second, she has failed two prior synthetic 
slings.

The first step in this patient is to treat her ure-
thral erosion with a mesh excision and urethral 
repair. As is outlined in the American Urological 
Association guidelines on the surgical treatment 
of SUI [2], it is not advisable to place another 
synthetic sling at the time of urethral reconstruc-
tion. If one were to elect a repeat synthetic sling, 
it would need to be done in a two-stage procedure 
with an initial mesh excision and urethral repair 
followed by a second procedure after a minimum 
of 3 months to allow for urethral healing. A sin-
gle definitive operation to treat this patient’s 
mesh erosion and recurrent SUI is ideal. Contrary 
to a synthetic sling, an AF-PVS can be placed at 
the same time as the initial mesh excision with 
similar success rates when compared to a staged 
procedure [46].

After failure of one synthetic sling, it would 
be appropriate to attempt a second synthetic sling 
as was initially done in this patient. In fact, a 
recent survey of members of the International 
Urogynecological Association (IUGA) found 
that when asked what treatment option they pre-
ferred for recurrent SUI after failed MUS, RP 
sling and urethral bulking agents were the most 
common responses offered by 81.5% and 48.6% 
of respondents, respectively [47]. Having failed a 
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TO sling, this patient underwent a repeat RP 
sling. While certainly reasonable, one must 
 realize that repeat MUS have lower success rates 
than initial sling placement. A review of 1225 
women undergoing MUS [48] found that the sub-
jective cure rate was significantly lower in women 
undergoing a repeat MUS compared to those 
undergoing a primary MUS (62% vs 86%, 
p < 0.001). Among women undergoing a repeat 
MUS, the RP approach has significantly better 
success rates when compared to the TO approach 
(71% vs 48%, P = 0.04). Unlike synthetic slings, 
a recent multicenter prospective study [49] 
looked at women undergoing AF-PVS after MUS 
and found that objective and subjective cure rates 
did not differ significantly among women with 
prior MUS and those undergoing primary 
AF-PVS. This study did find higher rates of uri-
nary retention requiring intermittent catheteriza-
tion (8.5% vs 3.1%, p  <  0.001) and higher 
re-operation rates for persistent incontinence 
(13.6% vs 3.5%, p = 0.01) in those patients with 
prior MUS.  Another retrospective study [50] 
looked at women who underwent AF-PVS after 
failed MUS and reported a success rate of 69.7% 
that appeared to be durable at a mean follow-up 
of 14.5 months.

This patient not only has failed two MUS, but 
she also has a urethral erosion. That affects future 
treatment as much as any other factor. We would 
not recommend placement of another synthetic 
sling after a prior erosion. In a patient with a 
mesh erosion in the absence of recurrent SUI, it is 
debatable whether or not to proceed with a sling 
at the time of mesh removal. While there are no 
studies to date looking specifically at the devel-
opment of recurrent SUI after sling removal for 
erosion, there are multiple studies looking at the 
need for repeat anti-incontinence procedures 
after sling removal for obstruction with rates 
ranging from 13% to 14% [51, 52]. For this rea-
son, with urethral erosion in the absence of SUI, 
some may argue to treat the erosion and monitor 
the patient for the development of SUI prior to an 
additional procedure. In our experience, we have 
found rates of recurrent SUI to be higher when 
sling removal is done for erosion than obstruc-
tion. Thus, it is reasonable to consider concomi-

tant sling placement due to the high risk of SUI 
after mesh removal and urethroplasty. Risks of 
the sling must be weighed against the risk of 
needing another intervention in the future. 
Therefore, we feel that placing an AF-PVS at the 
time of mesh removal and urethroplasty should 
be done on an individual basis with shared 
decision- making between the patient and the 
surgeon.

The patient presented here has both a urethral 
erosion and recurrent SUI. The risk of persistent 
SUI after mesh excision and urethroplasty 
approaches 100%, so if an AF-PVS is not done, 
the patient should expect a second procedure in 
the future if she desires to treat SUI. This patient 
underwent a mesh excision, urethroplasty, and 
AF-PVS. The eroded mesh appeared to be from 
the RP sling and was removed. The suburethral 
portions and bilateral arms of the both the RP and 
TO slings that were easily accessible were also 
removed to avoid any mesh in close proximity at 
the time of urethroplasty. The urethra was recon-
structed, the periurethral fascia was closed, and a 
rectus fascia AF-PVS was placed. The patient 
had some difficulty urinating in the immediate 
postoperative period and required intermittent 
clean catheterization initially. She was voiding 
spontaneously with minimal leakage at her 
2-week follow-up appointment.

 Projection of What the Future Holds

While we have many excellent treatment options 
for women with SUI, there may be new treat-
ments in the pipeline. In recent years, there has 
been a significant interest in stem cell use for 
treatment of SUI.  Stem cells, which can be 
derived from a number of tissues including 
embryonic, adipose, muscle, bone marrow, mes-
enchymal, urinary, and umbilical cord tissue, are 
thought to improve tissue repair via multilineage 
differentiation and self-renewal [53].

Carr et  al. [54] performed the first North 
American muscle-derived stem cell trials for SUI 
and demonstrated promising results with few 
adverse events and near 90% success at 1  year 
(defined as 50% or greater reduction in pad 
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weight). A recent systematic review of the litera-
ture found that while to date cell therapy for SUI 
has been shown to be safe, it is too early to draw 
firm conclusions about the success of these treat-
ments due to the small numbers of patients and 
the varied cell types, concentration rates, delivery 
methods, and numbers of doses in the current lit-
erature [55].

Pharmacologic research has been focused on 
drugs to increase outlet resistance. Duloxetine is 
a combined norepinephrine and serotonin reup-
take inhibitor that has been shown to increase 
sphincteric activity in an animal experimental 
model [56]. The most recent Cochrane review on 
the use of duloxetine for SUI [57] found no dif-
ference in objective cure rates in patients treated 
with duloxetine, and while the drug may improve 
the quality of life for patients with SUI, it is 
unclear whether these benefits are sustainable. 
Duloxetine is currently approved in the European 
Union for women with moderate to severe stress 
incontinence and approved in the United States 
for the treatment of other disorders, but not cur-
rently approved for SUI.

The pelvic floor is rich in androgen receptors, 
and current evidence supports the use of andro-
gens to increase pelvic floor muscle mass and 
strength [58]. In mice, the tissue-selective andro-
gen receptor modulator (SARM) enobosarm has 
been shown to increase pelvic floor muscles in 
ovariectomized mice [59]. There is a current 
phase 2 clinical trial evaluating the use of this 
drug in postmenopausal women with SUI.

While not commonly used in the United 
States, in Europe, the artificial urinary sphincter 
(AUS) is considered a second-line treatment for 
SUI in women who have failed previous surgery 
or as a primary treatment in women with severe 
intrinsic sphincter deficiency [60, 61]. Recently 
robotic AUS placement has been studied and was 
found to be associated with decreased blood loss, 
complications, and hospital stay with comparable 
success rates [62].

The Vesair™ balloon (Solace Therapeutics, 
Framingham, MA) is a long-term, intravesical, 
polyurethane pressure-attenuating balloon that 
compresses during transient increases in intra-
vesical pressure, such as a cough or a sneeze, 

and attenuates pressure fluctuations similar to 
a “shock absorber” [63]. A randomized trial 
evaluated the use of this balloon in women 
with SUI when compared to a sham procedure 
and found it to be safe and effective with 81% 
of women in the treatment arm having a 50% 
decrease in pad weight compared to 45% in 
the control group (p  = 0.0143) and 41.6% of 
treatment patients with dry pad weights (<1 g) 
compared to 0% in the control group 
(p < 0.001) [64].

Another completely different minimally 
invasive balloon, Adjustable Continence 
Therapy (ACT™), is an adjustable continence 
device that consists of two silicone balloons 
placed on either side of the proximal urethra 
under the bladder neck, each attached to a tita-
nium port buried in the labia to allow postopera-
tive titration. In 57 women with urodynamically 
proven ISD who had failed prior pelvic therapy, 
ACT was found to decrease mean pad use from 
5.6 times daily at baseline to 0.41 at 6-year fol-
low-up [65]. While not approved in the United 
Sates, ACT is used in Europe in cases of women 
with intrinsic sphincter deficiency who have 
failed other therapies [66].

 Summary

As highlighted in these five scenarios, not all SUI 
is the same. The importance of taking a careful 
history to elicit exactly how and when leakage 
happens, how urinary symptoms affect our 
patients lives, what patients find most bother-
some, and what their treatment goals are cannot 
be overemphasized. In addition to a careful phys-
ical exam, voiding diaries or UDS can be useful 
adjuncts when the diagnosis remains unclear.

 Commentary

E. Ann Gormley

Drs. Nitti and Sussman discuss five cases that 
illustrate the breadth and depth of decision- 
making in stress urinary incontinence (SUI) sur-
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gery. They discuss the details that are important 
to consider when deciding which procedure for 
which patient. The cases that they have provided 
are controversial, and they discuss the variety of 
options available to each patient, and then they 
justify their treatment choices.

In the introduction, they discuss the surgical 
options available for SUI. Although a Burch col-
posuspension is a safe and effective treatment 
option especially for the patient with limited vag-
inal access, in the patient who is undergoing con-
comitant abdominal surgery, we need to ensure 
that the patient understands that the outcomes 
with a Burch are inferior to an autologous fascia 
sling (AF-PVS) [67]. This is particularly impor-
tant when counseling patients who seek alterna-
tives to a synthetic. The patient who doesn’t want 
a synthetic should be educated about the safety of 
midurethral slings (MUS) and if they still refuse 
to consider a MUS counseled about the cure rates 
and complications of all of their options. We need 
to ensure that the patient who refuses a synthetic 
shouldn’t be offered only an inferior procedure.

The patient with stress-predominant mixed 
incontinence in Case Scenario 1 was offered treat-
ment for SUI first as she was most bothered by her 
stress incontinence. Conversely, one may choose 
to try medical therapy prior to SUI surgery to 
ensure that the patient can take the prescribed 
drug. Patients with mixed incontinence may not 
experience much change in their incontinence on 
drug treatment, but after a 4- to 6-week course, 
they at least know that, should they require treat-
ment for OAB post SUI treatment, there is a drug 
they can tolerate. Since patients with persistent 
OAB symptoms have decreased patient satisfac-
tion after surgery, one can argue that it is reason-
able to try patients with mixed UI on medical 
therapy for OAB prior to their SUI surgery. The 
patient who can’t tolerate drugs for OAB can be 
forewarned that she may need third- line therapy if 
her OAB persists post SUI treatment.

In Case Scenario 2, the patient has a urody-
namic test showing a low ALPP of 32  cm 
H2O.  The authors discuss that in some cases of 
ISD, provided that the urethra is not fixed, a MUS, 
typically a retropubic sling, can be used. In addi-
tion to considering ALPP and urethral mobility, 

another factor to consider when counseling 
patients about which sling to have is to consider 
how wet they are. In the TOMUS trial, the patients 
with ISD as a group were not terribly wet with 
relatively small pad weight tests [68]. Patients, 
like this patient, with large volume stress inconti-
nence who wear six pads per day will likely do 
better in the long term with an AF-PVS.

Using fascia lata in the very obese patient is an 
excellent choice as not only should this reduce 
the risk of abdominal hernia, but it may also 
reduce the risk of abdominal wound breakdown. 
Wound breakdown following abdominal fascia 
harvest is often due to a seroma that requires that 
the wound be opened and then allowed to close 
by secondary intention. These wounds are large 
and deep and may require a wound vac. As the 
authors note, this has not been studied but it is a 
technique worth considering.

The patient in Case Scenario 3 is an ideal 
patient for an in-office urethral injection. As 
noted, anticoagulants don’t need to be stopped; 
however, in many elderly patients, an upcoming 
procedure does provide a good opportunity to 
have the person prescribing the anticoagulation 
to re-assess the need for anticoagulation vs the 
ongoing risk. Although the treatment of the 
patient’s atrophic vaginitis will not decrease her 
incontinence, it can be easier to inject transure-
thrally into healthier vs atrophic tissue. In the 
patient with very friable urethral mucosa, there 
may also be a role for a periurethral injection.

An AF-PVS is the best treatment for the patient 
in Case Scenario 4 with a history of spina bifida 
and a low-pressure, good capacity bladder. Since 
the patient already does CIC, many surgeons do 
tension slings in such patients tighter than in a 
patient without a neurogenic bladder. When the 
sling is placed at the bladder neck, there is no risk 
of erosion with a fascial sling. The patient will be 
able to easily continue to catheterize herself which 
may not be the case with an AUS.

The patient in Case Scenario 5 with the eroded 
sling, as the authors note, may also be treated in a 
staged manner. Although these patients often 
want “everything” fixed all at once, a staged 
approach allows one to ensure that the initial 
damage is fixed prior to potentially causing new 
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complications. In this patient, I would likely have 
removed the portion of eroded sling prior to eval-
uating the leakage. I, too, generally recommend a 
fascial sling and not a repeat synthetic following 
a urethral erosion partially because the fascial 
sling at the bladder neck will be away from the 
repaired urethra. The major downside of doing 
everything at once is that when retention occurs 
post-op, the patient has to catheterize through her 
recently repaired urethra. There are surgeons 
who do a staged repair and after everything is 
healed offer the patient an MUS or an AF-PVS.

Drs. Nitti and Sussman finish this chapter with 
a review of new treatments. While our surgical 
treatments for SUI are very good, none are per-
fect. Additional treatments to our armamentarium 
will be welcomed by our patients.

References

 1. Dooley Y, et al. Mixed incontinence is more bother-
some than pure incontinence subtypes. Int Urogynecol 
J Pelvic Floor Dysfunct. 2008;19(10):1359–62.

 2. Kobashi KC, et al. Surgical treatment of female stress 
urinary incontinence: AUA/SUFU guideline. J Urol. 
2017;198(4):875–83.

 3. Chou EC, et  al. Effective treatment for mixed uri-
nary incontinence with a pubovaginal sling. J Urol. 
2003;170(2 Pt 1):494–7.

 4. Wang KH, et al. Voiding dysfunction following TVT 
procedure. Int Urogynecol J Pelvic Floor Dysfunct. 
2002;13(6):353–7; discussion 358.

 5. Segal JL, et al. Prevalence of persistent and de novo 
overactive bladder symptoms after the tension-free 
vaginal tape. Obstet Gynecol. 2004;104(6):1263–9.

 6. Choe JH, Choo MS, Lee KS. The impact of tension- 
free vaginal tape on overactive bladder symptoms in 
women with stress urinary incontinence: significance 
of detrusor overactivity. J Urol. 2008;179(1):214–9.

 7. Botros SM, et  al. Detrusor overactivity and urge 
urinary incontinence following trans obtura-
tor versus midurethral slings. NeurourolUrodyn. 
2007;26(1):42–5.

 8. Holmgren C, et  al. Long-term results with tension- 
free vaginal tape on mixed and stress urinary incon-
tinence. Obstet Gynecol. 2005;106(1):38–43.

 9. Mahajan ST, et al. Patient-centered surgical outcomes: 
the impact of goal achievement and urge incontinence 
on patient satisfaction one year after surgery. Am J 
Obstet Gynecol. 2006;194(3):722–8.

 10. Lee JK, et al. Persistence of urgency and urge urinary 
incontinence in women with mixed urinary symp-
toms after midurethral slings: a multivariate analysis. 
BJOG. 2011;118(7):798–805.

 11. Gamble TL, et  al. Predictors of persistent detrusor 
overactivity after transvaginal sling procedures. Am J 
Obstet Gynecol. 2008;199(6):696.e1–7.

 12. Schierlitz L, et  al. Three-year follow-up of tension- 
free vaginal tape compared with transobturator tape in 
women with stress urinary incontinence and intrinsic 
sphincter deficiency. Obstet Gynecol. 2012;119(2 Pt 
1):321–7.

 13. Ford AA, et al. Mid-urethral sling operations for stress 
urinary incontinence in women. Cochrane Database 
Syst Rev. 2017;7:CD006375.

 14. Richter HE, et  al. Retropubic versus transobturator 
midurethral slings for stress incontinence. N Engl J 
Med. 2010;362(22):2066–76.

 15. Crosby EC, et  al. Expectant management of cys-
totomy at the time of midurethral sling place-
ment: a retrospective case series. Int Urogynecol J. 
2013;24(9):1543–6.

 16. Cummings JM, Rodning CB. Urinary stress inconti-
nence among obese women: review of pathophysiol-
ogy therapy. Int Urogynecol J Pelvic Floor Dysfunct. 
2000;11(1):41–4.

 17. Subak LL, Richter HE, Hunskaar S. Obesity and uri-
nary incontinence: epidemiology and clinical research 
update. J Urol. 2009;182(6 Suppl):S2–7.

 18. Vissers D, et al. The effect of non-surgical weight loss 
interventions on urinary incontinence in overweight 
women: a systematic review and meta-analysis. Obes 
Rev. 2014;15(7):610–7.

 19. Subak LL, et al. Weight loss to treat urinary inconti-
nence in overweight and obese women. N Engl J Med. 
2009;360(5):481–90.

 20. Kayigil O, Iftekhar Ahmed S, Metin A.  The coex-
istence of intrinsic sphincter deficiency with type II 
stress incontinence. J Urol. 1999;162(4):1365–6.

 21. Sand PK, et al. The low pressure urethra as a factor 
in failed retropubic urethropexy. Obstet Gynecol. 
1987;69(3 Pt 1):399–402.

 22. McGuire EJ, et  al. Clinical assessment of urethral 
sphincter function. J Urol. 1993;150(5 Pt 1):1452–4.

 23. Nager CW, et  al. A randomized trial of urodynamic 
testing before stress-incontinence surgery. N Engl J 
Med. 2012;366(21):1987–97.

 24. Wlazlak E, et  al. Role of intrinsic sphincter defi-
ciency with and without urethral hypomobility on 
the outcome of tape insertion. NeurourolUrodyn. 
2017;36(7):1910–6.

 25. Maher CF, et  al. Pubovaginal sling versus trans-
urethral Macroplastique for stress urinary incon-
tinence and intrinsic sphincter deficiency: a 
prospective randomised controlled trial. BJOG. 
2005;112(6):797–801.

 26. McGuire EJ, Lytton B. Pubovaginal sling procedure 
for stress incontinence. J Urol. 1978;119(1):82–4.

 27. Niknejad K, et al. Autologous and synthetic urethral 
slings for female incontinence. Urol Clin North Am. 
2002;29(3):597–611.

 28. Woodruff AJ, et  al. Histologic comparison of pubo-
vaginal sling graft materials: a comparative study. 
Urology. 2008;72(1):85–9.

9 Complex Cases of SUI



118

 29. Latini JM, Lux MM, Kreder KJ. Efficacy and morbid-
ity of autologous fascia lata sling cystourethropexy. J 
Urol. 2004;171(3):1180–4.

 30. Govier FE, et al. Pubovaginal slings using fascia lata 
for the treatment of intrinsic sphincter deficiency. J 
Urol. 1997;157(1):117–21.

 31. McMurdo ME, et al. Improving recruitment of older 
people to research through good practice. Age Ageing. 
2011;40(6):659–65.

 32. Ladha M, Wagg A, Dytoc M. An approach to urinary 
incontinence for dermatologists. J Cutan Med Surg. 
2017;21(1):15–22.

 33. Thuroff JW, et al. EAU guidelines on urinary inconti-
nence. Eur Urol. 2011;59(3):387–400.

 34. Robert M, Mainprize TC.  Long-term assessment of 
the incontinence ring pessary for the treatment of 
stress incontinence. Int Urogynecol J Pelvic Floor 
Dysfunct. 2002;13(5):326–9.

 35. Capitanucci ML, et al. Long-term urological follow-
 up of occult spinal dysraphism in children. Eur J 
Pediatr Surg. 1996;6 Suppl 1:25–6.

 36. Hunt GM. Spina bifida: implications for 100 children 
at school. Dev Med Child Neurol. 1981;23(2):160–72.

 37. El-Azab AS, El-Nashar SA. Midurethral slings versus 
the standard pubovaginal slings for women with neu-
rogenic stress urinary incontinence. Int Urogynecol J. 
2015;26(3):427–32.

 38. McGuire EJ, et  al. Prognostic value of urody-
namic testing in myelodysplastic patients. J Urol. 
1981;126(2):205–9.

 39. Roth DR, et  al. Urinary tract deterioration associ-
ated with the artificial urinary sphincter. J Urol. 
1986;135(3):528–30.

 40. Leach GE, et  al. Female stress urinary incontinence 
clinical guidelines panel summary report on surgi-
cal management of female stress urinary inconti-
nence. The American Urological Association. J Urol. 
1997;158(3 Pt 1):875–80.

 41. Athanasopoulos A, Gyftopoulos K, McGuire 
EJ.  Treating stress urinary incontinence in female 
patients with neuropathic bladder: the value of the 
autologous fascia rectus sling. Int Urol Nephrol. 
2012;44(5):1363–7.

 42. Gormley EA, et al. Pubovaginal slings for the man-
agement of urinary incontinence in female adoles-
cents. J Urol. 1994;152(2 Pt 2):822–5; discussion 
826–7

 43. Halachmi S, et  al. Efficacy of polydimethylsi-
loxane injection to the bladder neck and leaking 
diverting stoma for urinary continence. J Urol. 
2004;171(3):1287–90.

 44. De Vocht TF, et  al. Long-term results of bulk-
ing agent injection for persistent incontinence in 
cases of neurogenic bladder dysfunction. J Urol. 
2010;183(2):719–23.

 45. Phe V, et  al. Stress urinary incontinence in female 
neurological patients: long-term functional outcomes 
after artificial urinary sphincter (AMS 800(TM)) 
implantation. NeurourolUrodyn. 2017;36(3):764–9.

 46. McCoy O, et al. Outcomes of autologous fascia pubo-
vaginal sling for patients with transvaginal mesh 
related complications requiring mesh removal. J Urol. 
2016;196(2):484–9.

 47. Giarenis I, et  al. Management of recurrent stress 
urinary incontinence after failed midurethral 
sling: a survey of members of the International 
Urogynecological Association (IUGA). Int 
Urogynecol J. 2015;26(9):1285–91.

 48. Stav K, et al. Repeat synthetic mid urethral sling pro-
cedure for women with recurrent stress urinary incon-
tinence. J Urol. 2010;183(1):241–6.

 49. Parker WP, Gomelsky A, Padmanabhan P. Autologous 
fascia pubovaginal slings after prior synthetic anti- 
incontinence procedures for recurrent incontinence: 
a multi-institutional prospective comparative analysis 
to de novo autologous slings assessing objective and 
subjective cure. NeurourolUrodyn. 2016;35(5):604–8.

 50. Milose JC, et al. Success of autologous pubovaginal 
sling after failed synthetic mid urethral sling. J Urol. 
2015;193(3):916–20.

 51. Singla N, et  al. Management of urinary inconti-
nence following suburethral sling removal. J Urol. 
2017;198(3):644–9.

 52. Clifton MM, et  al. Risk of repeat anti-incontinence 
surgery following sling release: a review of 93 cases. 
J Urol. 2014;191(3):710–4.

 53. Tran C, Damaser MS. The potential role of stem cells 
in the treatment of urinary incontinence. Ther Adv 
Urol. 2015;7(1):22–40.

 54. Carr LK, et  al. 1-year follow-up of autologous 
muscle- derived stem cell injection pilot study to treat 
stress urinary incontinence. Int Urogynecol J Pelvic 
Floor Dysfunct. 2008;19(6):881–3.

 55. Vinarov A, et al. Cell therapy for stress urinary incon-
tinence: present-day frontiers. J Tissue Eng Regen 
Med. 2018;12:e1108–21.

 56. Thor KB, Katofiasc MA.  Effects of duloxetine, a 
combined serotonin and norepinephrine reuptake 
inhibitor, on central neural control of lower urinary 
tract function in the chloralose-anesthetized female 
cat. J Pharmacol Exp Ther. 1995;274(2):1014–24.

 57. Mariappan P, et  al. Serotonin and noradrena-
line reuptake inhibitors (SNRI) for stress urinary 
 incontinence in adults. Cochrane Database Syst Rev. 
2005;3:CD004742.

 58. Ho MH, Bhatia NN, Bhasin S.  Anabolic effects of 
androgens on muscles of female pelvic floor and 
lower urinary tract. Curr Opin Obstet Gynecol. 
2004;16(5):405–9.

 59. Ponnusamy S, et al. Tissue selective androgen recep-
tor modulators (SARMs) increase pelvic floor mus-
cle mass in ovariectomized mice. J Cell Biochem. 
2017;118(3):640–6.

 60. Lucas MG, et  al. EAU guidelines on surgical treat-
ment of urinary incontinence. Actas Urol Esp. 
2013;37(8):459–72.

 61. Abrams P, et al. Fourth International Consultation on 
Incontinence Recommendations of the International 
Scientific Committee: evaluation and treatment of 

V. W. Nitti and R. D. Sussman



119

urinary incontinence, pelvic organ prolapse, and fecal 
incontinence. NeurourolUrodyn. 2010;29(1):213–40.

 62. Peyronnet B, et al. Artificial urinary sphincter implan-
tation in women with stress urinary incontinence: 
preliminary comparison of robot-assisted and open 
approaches. Int Urogynecol J. 2016;27(3):475–81.

 63. van Koeveringe GA, et al. Minimal device encrusta-
tion on vesair intravesical balloons in the treatment 
of stress urinary incontinence: analysis of balloons 
removed from women in the SOLECT trial. Adv Ther. 
2017;34(7):1686–94.

 64. Wyndaele JJ, et al. A randomized, controlled clini-
cal trial of an intravesical pressure-attenuation 
balloon system for the treatment of stress uri-
nary incontinence in females. NeurourolUrodyn. 
2016;35(2):252–9.

 65. Kocjancic E, et al. Adjustable continence therapy for 
severe intrinsic sphincter deficiency and recurrent 
female stress urinary incontinence: long-term experi-
ence. J Urol. 2010;184(3):1017–21.

 66. Vidart A, et al. Guidelines for the treatment of non- 
neurological urinary incontinence in women using 
periurethral balloons. Prog Urol. 2010;20 Suppl 
2:S150–4.

 67. Brubaker L, et  al. Five year continence rates, satis-
faction and adverse events of burch urethropexy and 
fascial sling surgery for urinary incontinence. J Urol. 
2012;187(4):1324–30.

 68. Richter HE, et  al. Retropubic versus transobturator 
midurethral slings for stress incontinence. N Engl J 
Med. 2010;362(22):2066–76.

9 Complex Cases of SUI



121© Springer Nature Switzerland AG 2021 
K. C. Kobashi, S. D. Wexner (eds.), Female Pelvic Medicine, 
https://doi.org/10.1007/978-3-030-54839-1_10

Refractory Overactive Bladder

Philip E. V. Van Kerrebroeck

 Case Scenario 1

A 42-year-old woman is referred by her general 
practitioner to the urologist because of persistent 
symptoms of overactive bladder (OAB) (wet) 
after conservative therapy (pelvic floor exercises, 
several antimuscarinics). The referral letter ends 
with the question: “What is the possible addi-
tional therapy?”

 Refractory OAB

Following are the first and foremost questions:

• What is OAB (overactive bladder)?
• What is refractory OAB?

The ICS definition of OAB (reference ICS) 
states that it is synonymous to: “Urgency with or 
without urgency incontinence, usually with fre-
quency and nocturia” [1]. Additionally, the OAB 
definition has been complemented by a division 
of the patients in two groups: the OAB-wet 
(patients with urgency incontinence) and the 
OAB-dry group (patient with the urgency- 

frequency syndrome without urgency inconti-
nence). This may be important as the difference 
in symptoms or the accumulation of symptoms 
may have an impact on the expectations of the 
patient [2]. This will influence the patient- 
reported outcomes (PROs), and thus, the defini-
tion of failure of conservative therapy, which 
accordingly defines “refractory OAB.”

In the treatment of patients with OAB-wet, the 
treating physician may consider a decrease in pad 
use to suggest that a treatment is effective, but the 
patient might striving to be completely dry. 
Another important consideration regarding effi-
cacy is the durability of the treatment. For how 
long should a treatment be efficacious before it 
can be classified as “successful,” which would 
render any subsequent OAB symptoms to be 
“recurrent” rather than “refractory” to treatment? 
Also which additional treatments remain viable 
options after initial approaches have failed?

Equally important is the question: “What is 
the definition of failure of previous, maximal 
conservative treatment?”

Failure is arguably the opposite of success, but 
then again what is success? Successful treatment 
is treatment that turns a symptomatic patient into 
an asymptomatic individual. However, the 
patient’s perspective may differ from that of the 
clinician, and the patient’s perspective can be 
modulated by defining what can be expected 
from a specific treatment prior to its implementa-
tion. Consequently, it is very important for the 
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patient and physician to define clearly the goals 
of treatment. Realistic expectations are the key to 
success. Furthermore, as OAB is a syndrome 
composed of several elements, a complete disap-
pearance of all symptoms is the optimal outcome, 
but a partial relief may be perceived as sufficient 
by the patient. Therefore, aspects of quality of 
life (QoL) are very important in the evaluation of 
patients with OAB. The impact of a treatment on 
QoL can be appreciated by the simple question 
“Are you satisfied with the treatment?” or can be 
evaluated with validated questionnaires, for 
example, (just to quote one!) the Patients 
Perception of Bladder Condition (PPBC). In clin-
ical practice, the individual appreciation of the 
patient with OAB symptoms will determine if a 
treatment modality is considered successful or at 
least sufficient, and if the OAB must be defined 
as “refractory or persistent” and indeed necessi-
tates additional treatment.

 Evaluation of Treatment Success

Treatment success can be defined in various dif-
ferent ways [3]. Basically, we can employ either 
an anchor-based approach or a distribution-based 
approach of outcome measure. In both 
approaches, a predefined goal is essential, and 
this is the basis in the calculation of minimal 
important difference values for outcome 
questionnaires.

 The Anchor-Based Approach 
to Treatment Success
After treatment, the patient is dry with complete 
urinary control as a patient-reported outcome 
(PRO) and objective confirmation with pad test 
and frequency–volume chart (FVC). In an 
anchor-based approach, the outcome of treatment 
is reported as a change of parameter value above 
or below a predefined cut-off point: for example, 
in the above example, treatment in the OAB-wet 
patient is considered successful if the patient is 
dry. As for another example of an anchor-based 
approach: in QoL evaluation after treatment, this 
could mean that the subject has achieved a score 
that is above the cut-off point for normals.

 The Distribution-Based Approach 
to Treatment Success
Success of treatment can arbitrarily be defined as 
a 25% improvement in relevant (but is 25% clini-
cally significant?) parameter(s) when comparing 
treatment with a placebo or an active comparator. 
In such a distribution-based approach, the out-
come of treatment is reported as a change in the 
distribution of parameter values. Other examples 
are: treatment in OAB-wet patients is successful 
if a more than 50% decrease in leaking episodes 
is achieved or in QoL evaluation if a 20% 
improvement in score is achieved, as compared 
to the pretreatment level. In the latter example 
another question arises, namely, what does the 
patient consider a “relevant” or “clinically 
significant“improvement?

 Clinical Significance

Clinical significance as perceived by clinicians is 
usually derived from distribution-based out-
comes in RCTs and registration studies and not 
based on PROs. Some level of clinical efficacy of 
a treatment modality is not necessarily equivalent 
to cure or clinical relevance. Typically, however, 
an anchor-based approach of treatment outcome 
better defines the possibilities for cure of the 
patient and a distribution-based approach better 
and more easily shows some level of efficacy of 
the treatment.

 Step-Up Approach in Refractory OAB

The fact to be confronted with refractory or per-
sistent OAB raises the demand for a step-up algo-
rithm (second- or third-line treatment). Such 
algorithms are not evidence based and, hence, 
clinical practice and experience (expert opinion!) 
will leading. Fortunately, in recent years, some 
progress has been made and controlled random-
ized series tried to guide the choice of additional 
treatment. However, it is not only the lack of evi-
dence that limits the description of the “ideal” 
step-up algorithm, but other factors are important 
as well. Is such a step-up algorithm (after drug 
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failure) identical for OAB-wet and OAB-dry 
patients, or are there differences in the cost- 
effectiveness or cost-utility equation? The expec-
tations of the patient are as important as 
nonurological determinants, such as regulatory 
and cultural issues, access to treatment modali-
ties, local budget restraints, and the framework of 
individual clinical practice (are all additional 
treatment modalities present in a specific 
environment).

Failure of conservative treatment in OAB is 
often due to unrealistic expectations of the patient 
or poor previous management based on an inad-
equate evaluation. Many patients that come for 
treatment of refractory OAB have never even 
completed the most basic of assessments, namely, 
an FVC or bladder diary. In most failures, it is 
therefore appropriate to just start from the begin-
ning and recommence conservative management. 
Furthermore, the possible benefits of combina-
tion treatments (medication and pelvic floor reha-
bilitation exercises) have often not been tried 
and, therefore, should be considered before 
embarking on additional treatment modalities.

Discussion on the failure of conservative treat-
ment should include an evaluation of other health 
problems. Some OAB patients seem to fail 
because of constipation as a side effect of anti-
cholinergic medication. In these patients, the 
combination of an anticholinergic and medica-
tion for the treatment of constipation or a switch 
to a β3 agonist may be appropriate and more 
effective. Case series of women who underwent 
surgical repair for pelvic organ prolapse in the 
presence of urgency urinary incontinence have 
indicated that resolution of urgency urinary 
incontinence can be expected in one-third to two- 
thirds of selected (i.e., with low-pressure detrusor 
overactivity) patients [4].

Furthermore, many patients with refractory 
OAB, unlike neurogenic detrusor overactivity 
patients, complain of pain or hypersensitivity of 
the urethra and/or the bladder. This is a specific 
group of OAB patients in which alternative addi-
tional therapies may be indicated not directly 
aiming at alleviating the symptoms of OAB.

Behavioral treatment should always go hand 
in hand with drugs. However, the intensity of 

treatment needed for this type of therapy to 
achieve effectiveness has not been established. 
Furthermore, methods of long-term maintenance 
remain undefined.

 Case Scenario 2

A 42-year-old woman is referred by her general 
practitioner to the urologist because of persistent 
symptoms of OAB (wet) after conservative ther-
apy (pelvic floor exercises, several antimuscarin-
ics). The referral letter ends with the question: 
“What is the possible additional therapy?”

After careful evaluation, idiopathic OAB-wet 
was confirmed, and conservative therapy 
(6 weeks of antimuscarinics in combination with 
pelvic floor exercises) was tried without any sig-
nificant amelioration.

This patient is confirmed to suffer from OAB 
(wet) and presents with a failure of conservative 
therapy. However was the conservative therapy 
maximal or is there still room for continuation/
adaptation of the conservative therapy? For 
example, it has been shown that increasing the 
dosage of the antimuscarinic solifenacin from 5 
to 10 mg can further improve OAB symptoms in 
patients who requested a dose increase after 
8 weeks of treatment with 5 mg solifenacin [5]. 
That study supported the view that patients with 
severe OAB symptoms can benefit from a higher 
antimuscarinic dose. However, it also has been 
demonstrated that consecutive trials with differ-
ent antimuscarinics significantly reduce the per-
centage of success that can be reached. Hence, it 
seems questionable that multiple courses of anti-
muscarinic treatment should be prescribed. A 
new pharmacological category, the β3-agonists, 
have been added to our therapeutic armamentar-
ium for the treatment of OAB. In phase III clini-
cal trials, the β3-agonist mirabegron showed 
significant efficacy in treating symptoms of OAB 
and appeared to be well tolerated [6]. Furthermore, 
the efficacy of mirabegron in patients who failed 
antimuscarinic therapy is similar to that of 
treatment- naive patients. A recent review of the 
literature, therefore, concluded that antimusca-
rinic monotherapy, mirabegron monotherapy, or 
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combination treatment with mirabegron added to 
the antimuscarinic agent solifenacin significantly 
reduces the symptoms of urgency compared with 
placebo [7]. The same authors state that combi-
nation therapy with mirabegron added on to soli-
fenacin also significantly reduces the symptoms 
of severe urgency compared with antimuscarinic 
agent monotherapy. Hence, a combination ther-
apy provides an alternative treatment in patients 
with OAB who respond poorly to first-line mono-
therapy and who may otherwise often move on to 
more invasive treatments.

 Case Scenario 3

A 42-year-old woman is referred by her general 
practitioner to the urologist because of persistent 
symptoms of OAB (wet) after conservative ther-
apy (pelvic floor exercises, several antimuscarin-
ics). The referral letter ends with the question: 
“What is the possible additional therapy?”

After careful evaluation, idiopathic OAB-wet 
was confirmed and conservative therapy (6 weeks 
of antimuscarinics in combination with pelvic 
floor exercises) was tried without any significant 
amelioration.

The β3 agonist mirabegron was prescribed at 
50 mg for 6 weeks with limited effect and later 
combined with solifenacin 10  mg for another 
6 weeks without clinically significant ameliora-
tion. The patient returns to the urologist and asks 
for additional treatment.

The urologist discusses different forms of 
neuromodulation therapy or onabotulinum toxin 
A injections.

 Neuromodulation

When starting the evaluation of a patient consid-
ered a potential candidate for neuromodulation as 
a treatment for refractory OAB, the patient should 
be asked about her expectations. Often, these turn 
out to be unrealistic, and in the mind of the 
patient, the centers for neuromodulation might 
even look more like a “pilgrimage center for 
refractory OAB-sufferers that is going to offer a 

miracle cure,” than a clinical facility. Furthermore, 
a considerable minority suffers from psychologi-
cal or even psychiatric problems that may not be 
obvious at first visit. Referral to a psychiatrist, 
when the suspicion arises, is useful but usually is 
not very helpful if the goal is “cure” of the psy-
chiatric problem. Cooperation with a psychiatrist 
may be helpful in terms of looking for a confir-
mation of the suspicion of a psychiatric problem, 
and/or exclusion from further evaluation for 
neuromodulation.

Different forms of neuromodulation exist and 
new neuromodulation approaches are emerging. 
There is no clear guidance regarding which algo-
rithm should be followed, and there is lack of 
uniformity in the different stimulation programs 
and settings that should be applied. Noninvasive 
forms of neuromodulation (TENS stimulation, 
intravaginal and intra-anal stimulation, magnetic 
stimulation) have been applied with variable suc-
cesses [8, 9]. Even if they have become less fash-
ionable in recent years, it still may be worthwhile 
in individual motivated patients. These therapies 
also require strong motivation from the caregiv-
ers, are laborious, and a high recurrence rate has 
been observed after stopping the therapy. Other 
forms of minimal invasive neuromodulation 
techniques have been developed for treatment of 
OAB. The most researched option that has FDA 
approval is the percutaneous tibial nerve stimula-
tion (PTNS) [10]. With this technique, a needle is 
percutaneously placed in the neighborhood of the 
tibial nerve and stimulation is applied through an 
external stimulator at various intervals. Chronic 
maintenance stimulation is generally needed at 
30 min/day. Recently, an implantable device has 
been developed that allows for permanent unilat-
eral implantation at the level of the tibial nerve 
and can achieve excellent results in refractory 
OAB (Fig. 10.1) [11].

 Sacral Nerve Stimulation

As a permanent form of neuromodulation for 
OAB (wet and dry), sacral nerve stimulation 
(SNS) has been explored and has been available 
for clinical application for over 25 years [12, 13]. 
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Formerly, about 50% of patients passed the tradi-
tional PNE test and were candidates for implan-
tation. After a follow-up of 5  years, 85.7% of 
patients that were successful at 12 months were 
still successful [14]. However, after the introduc-
tion of the two-stage implant technique, using the 
permanent electrode (tined lead), the percentage 
of patients that went on to a permanent implant 
increased to about 70–75% [15]. Recent pub-
lished long-term results of OAB patients who 
underwent a two-stage implant with the tined 
lead technique have confirmed the excellent 
long-term results with 82% of patients still suc-
cessful after 5 years [16]. These excellent results 
however have to be matched against the potential 
adverse events. In these series, the cumulative 
rate of adverse events that required surgical inter-
vention was 22.4%. In total, a surgical interven-
tion was performed in 30.9% of patients due to 
adverse events, and 33.5% of patients underwent 
an intervention for battery replacement.

Recently, a new form of sacral nerve stimula-
tion has been developed in which a permanent 
sacral electrode is connected to an on-demand 
pulse generator that can be recharged with an 
external system (Fig.  10.2) [17]. This battery 
should have a life span of up to 25 years. In clin-
ical research, this system is an effective treat-
ment for patients with OAB and promises to be 
a more cost-effective alternative to the non-
rechargeable pacemaker that needs replacement 
every 4–6 years.

The Axonic rechargeable implant is MRI 
proof and since January 2020 also Medtronic 
introduced an MRI proof rechageable and 
recharge free implant.

 Botulinum Toxin Injection

In both Europe and the USA, onabotulinum 
toxin A has been registered for treatment of 
nonneurogenic OAB at a dosage of 100 UI and 
is reimbursed in many countries. A prospective, 
multicenter, 3.5-year follow-up study with 100 
UI onabotulinum toxin A for OAB showed con-

BlueWind miniature wireless neurostimulator technology

Stimulator implanted near
Tibial nerve

Patient wearable
powers stimulator

Closed loop
RF energy
and data
transfer

Fig. 10.1 The BlueWind RENOVA iStim™ system for permanent tibial nerve stimulation. (Reused with permission. 
Copyright BlueWind Medical)

Fig. 10.2 The Axonics® rechargeable Sacral 
Neuromodulation (r-SNM®) system for the treatment of 
urinary and bowel dysfunction. (Reused with permission. 
Copyright John Wiley and Sons (24))
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sistent mean reductions in urinary incontinence, 
ranging from 74% following the first injection 
to 78.3–83.2% after subsequent treatments [18]. 
The median duration of effect was 7.6 months. 
The most common adverse event was urinary 
tract infection (17% after the first treatment, and 
14.4–17.5% after subsequent treatments). The 
rate of de novo catheterization after the first 
treatment was 4.0%, and it ranged from 0.6% to 
1.7% after subsequent treatments. Accordingly, 
it seems that long-term onabotulinum toxin A 
treatment consistently decreases OAB symp-
toms and improves QoL with no major safety 
signals.

However, in view of the potential risk of even 
temporary urinary retention or incomplete blad-
der emptying, and an increased incidence of uri-
nary tract infections, it is advisable to discuss 
these potential risks with the patient beforehand, 
and individuals must be prepared to accept the 
potential need to perform intermittent 
self-catheterization.

 Choice Between Onabotulinum Toxin 
Injections and SNS

Before continuing on the path of neuromodula-
tion or onabotulinum toxin A injections in a 
case in which the diagnostic process has been 
completed elsewhere, the clinician should 
ensure that they are comfortable with the evalu-
ation. Re-evaluation or completion of the evalu-
ation at one’s own institution should be 
performed as deemed necessary by the treating 
physician. The quality of the previous treatment 
should also be scrutinized to confirm the con-
clusion that a given patient is truly refractory to 
(maximal) conservative management and is 
willing to accept the pros and cons of these 
additional therapies.

Discussion regarding the durability of an 
effective treatment is also relevant. Patients on 
botulinum toxin will need to have repeat injec-
tions within a window of 6–12 months, and this 
may influence her decision to choose this treat-
ment versus neuromodulation as a permanent 
therapy. However, actual pacemaker technology 

necessitates battery replacement surgery at regu-
lar intervals (4-6 years), although the available 
rechargeable systems potentially reduce the need 
for replacement surgey significantly. Additional 
follow-up studies should help to position these 
new treatment modalities in the final algorithm 
for refractory OAB.

In clinical practice, there is still a debate as to 
which strategy is best: to start with botulinum 
injections first or consider neuromodulation as 
the first step in third-line therapy following con-
servative measures. Obviously, after consider-
ation of balanced information regarding both 
modalities, the patient’s preference will be an 
important factor. Some patients are reluctant to 
accept implantation of a foreign body and, there-
fore, refuse sacral neuromodulation. Others can-
not accept the eventual risk of retention and the 
potential need for intermittent catheterization and 
will therefore not choose for botulinum toxin 
injections.

Currently, an evidence-based choice between 
sacral neuromodulation and botulinum toxin 
remains open for discussion. The ongoing com-
parative trial in a large group of US women with 
severe urgency urinary incontinence (UUI) who 
received sacral neuromodulation (InterStim) 
(Fig.  10.3) or 200 UI of onabotulinum toxin A 
(Botox A) therapy at 2-year follow-up showed 
that both therapies had similar success in reduc-
ing UUI symptoms, and adverse events were low 
[19]. However, women in the Botox A group had 
higher satisfaction and endorsement with their 

Fig. 10.3 The Medtronic InterStim II implantable pulse 
generator for sacral neuromodulation. (Reused with per-
mission. Copyright Medtronic)
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treatment, albeit with a higher risk of developing 
a urinary tract infection (24% versus 10%) and a 
6% risk of needing to perform self- catheterizations 
after the second injection.

 Case Scenario 4

A 42-year-old woman is referred by her general 
practitioner to the urologist because of persistent 
symptoms of OAB (wet) after conservative ther-
apy (pelvic floor exercises, several antimuscarin-
ics). The referral letter ends with the question: 
“What is the possible additional therapy?”

After careful evaluation, idiopathic OAB-wet 
was confirmed and conservative therapy (6 weeks 
of antimuscarinics in combination with pelvic 
floor exercises) was tried without any significant 
amelioration.

The β3 agonist mirabegron was prescribed at 
50 mg for 6 weeks with limited effect and later 
combined with solifenacin 10  mg for another 
6 weeks without clinically significant ameliora-
tion. The patient returned to the urologist and 
asked for additional treatment.

The urologist discussed treatment with ona-
botulinum toxin injections or SNS.

The patient chooses onabotulinum toxin injec-
tion treatment. Under local anesthesia, 100 UI 
Botox is injected, divided into 20 injections into 
the detrusor wall. After 6 weeks, the onabotuli-
num toxin injection(s) have insufficient effect.

 Failure of Onabotulinum Toxin 
Injection(s)

Several reasons for failure of a first session of 
onabotulinum toxin A can be considered. The first 
cause could be a suboptimal dosage. The dose in 
nonneurogenic OAB as recognized by regulatory 
bodies is 100 IU, but in some patients, a higher 
dosage may be necessary in order to achieve suf-
ficient effect. Of course, injection technique may 
play a role as inadequate injection (too deep, too 
superficial, incorrect location) may limit the 
effective dosage that reaches the intramural nerve 
fibers. Furthermore, as with medical therapy, the 

effect may be incomplete and persistent symp-
toms may occur. Also the efficacy may be limited 
in duration (less than 6  months). Increasing the 
dosage for a next series of injections hence may 
be the answer but must be balanced against the 
increased risk of side effects (postvoid residual, 
need for catheterization, recurrent urinary tract 
infections). Globally, lack of success can be clas-
sified into three categories: no symptomatic relief, 
partial response (some symptoms such as urgency 
urinary incontinence may disappear, while others 
such as abnormal voiding frequency remain), per-
sistent symptoms with reduced intensity or fre-
quency. Persistent symptoms can also be the 
consequence of a lower urinary tract infection, 
and therefore, urine should be checked for infec-
tion in patients with refractory OAB after ona-
botulinum toxin injection.

In cases of partial or complete failure, re- 
injection may be considered using optimal tech-
nique (a procedure under sedation or anesthesia 
may be considered if this facilitates injections). If 
no technical issues are obvious, increasing the 
dosage could be an option if the patient accepts 
the potential increased risk for side effects. In the 
situation of partial effects, additional therapy 
may be emphasized, making use of the possibili-
ties available. This may include conservative 
therapy (lifestyle and behavior modification, acu-
puncture even hypnotherapy, pelvic floor reha-
bilitation, pharmacological support) as well as 
electrical stimulation (TENS, intravaginal, intra- 
anal PTNS).

If failure is persistent despite multiple attempts 
and adaptations of technique and dosages, patient 
scenario 5 can be considered.

 Case Scenario 5

A 42-year-old woman is referred by her general 
practitioner to the urologist because of persistent 
symptoms of OAB (wet) after conservative ther-
apy (pelvic floor exercises, several antimuscarin-
ics). The referral letter ends with the question: 
“What is the possible additional therapy?”

After careful evaluation, idiopathic OAB-wet 
was confirmed and conservative therapy (6 weeks 
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of antimuscarinics in combination with pelvic 
floor exercises) was tried without any significant 
amelioration.

The β3 agonist mirabegron was prescribed at 
50 mg for 6 weeks with limited effect and later 
combined with solifenacin 10  mg for another 
6 weeks without clinically significant ameliora-
tion. The patient returned to the urologist and 
asked for additional treatment.

The urologist discussed treatment with botuli-
num toxin injections or neuromodulation 
therapy.

The patient chose onabotulinum toxin A injec-
tion treatment. However, either multiple injection 
sessions had no effect, or in spite of initial symp-
tom relief, the efficacy was not durable, and the 
patient requests additional treatment. Another 
potential scenario may include a patient who has 
successful onabotulinum toxin A injection(s) but 
wishes to pursue a more “permanent” solution.

 SNM Treatment After (Failed/
Successful) Onabotulinum Toxin 
Injection(s)

Limited evidence is available on the effects of 
SNM after onabotulinum toxin A injection(s). 
Two studies that looked specifically at this ques-
tion indicate that sacral neuromodulation is a 
suitable treatment option in those patients who 
have had prior onabotulinum toxin A treatment 
for refractory OAB, even in those for whom botu-
linum proved ineffective [20, 21]. Success rates 
were within the published range, and comparable 
to the results for sacral neuromodulation in 
patients with OAB without prior botulinum toxin 
treatment. Also there seems to be no difference in 
the efficacy of sacral neuromodulation in patients 
who were successful but are dissatisfied with the 
therapy or in those in whom botulinum toxin A 
treatment failed. Long-term follow-up studies are 
needed to confirm that sacral neuromodulation 
will continue to yield similar results in this spe-
cific category of patients with refractory OAB.

A Markov state transition decision analysis 
model was constructed using values for efficacy 
and complications from the literature for both 

SNM with the InterStim system and Botox injec-
tions [22]. Overall utility was compared monthly, 
and multiple 1-way sensitivity analyses were per-
formed. For every month during the simulation, 
overall utility was higher for Botox than 
InterStim, but the authors conclude that until 
appropriately powered randomized controlled tri-
als are available, both therapies are reasonable 
and effective strategies with comparable 
outcomes.

 Onabotulinum Toxin Injection After 
Insufficient or Failed SNM

No controlled series are available that discuss the 
results of additional onabotulinum toxin injec-
tions after failed or partially successful SNM 
therapy for refractory OAB. Clinical experience 
indicates that this is a reasonable option if accept-
able for the patient.

Similarly, concurrent pharmacotherapy is a 
reasonable option in patients with partially suc-
cessful SNM [23]. This approach has the advan-
tage that it can be used for a certain period of 
time as it may happen that some patients have 
temporary recurrent symptoms even if sacral 
neuromodulation therapy is effective. OAB 
symptoms may aggravate incidentally due to 
other factors such as UTI, psychological issues, 
or trouble optimizing the neuromodulatory effect.

 Last Resort Solutions

In view of the successes achieved in patients with 
refractory OAB with the actual therapeutic 
modalities, there is only a limited number of 
patients that will need last resort solutions. In 
clinical practice, last resort surgical procedures 
have been significantly reduced, and the number 
of good potential candidates is small. Additional 
procedures that may be considered are augmenta-
tion cystoplasty, bladder replacement surgery, and 
urinary diversion (continent or incontinent). For 
these procedures, different techniques are avail-
able and specific segments of the intestine can be 
used. For augmentation cystoplasty, in general, a 
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ileal patch will be utilized and acceptable results 
can be achieved. However, elevated residual urine 
prompting the need for intermittent catheteriza-
tion may pose a problem and will often be associ-
ated with urinary infections and stone formation. 
For bladder replacement, many techniques exist 
and different portions of the intestinal tract can be 
used. Most techniques, however, use small intes-
tine (ileum). This type of neobladder surgery can 
result in “urethral hypercontinence” (= urinary 
retention) and can cause metabolic problems that 
must be monitored and medically addressed.

Similarly, continent urinary diversion requires 
large lengths of intestine and may be prone to 
technical complications with stomal incontinence 
or stenosis, the latter of which can result in diffi-
culty with catheterization. These types of proce-
dures require excellent surgical skills and 
experience. Reinterventions at long term follow-
 up are common and can be challenging. Finally, 
an incontinent urinary diversion (Bricker proce-
dure) may be an acceptable and reasonable last 
resort intervention. Even if long-term complica-
tions occur and deterioration of kidney function 
becomes evident, overall quality of life in patients 
with refractory OAB and severe symptoms may 
be acceptable after this type of diversion.

The advent of specific protective and absor-
bent materials has contributed to a decreased 
demand for last resort interventions and has con-
tributed favorably to quality of life for patients 
with (refractory) OAB.  Proper selection of the 
material for a given individual is essential in 
order to guarantee a reasonable quality of life for 
women with refractory OAB who cannot or do 
not wish to be treated in a curative fashion.

 Summary

Refractory OAB remains a challenging problem 
for physicians and patients alike. Proper diagnos-
tics are essential in order to choose the most 
appropriate treatment modality and prevent 
refractory problems or limit them to the mini-
mum. Many conservative treatment modalities 
eventually in combination are available for OAB 
and should be tried maximally. If optimal conser-

vative approaches fail, additional strategies exist. 
Actual algorithms fail sufficient evidence to 
advise a strict algorithm, but the combination of 
existing evidence and data from clinical and indi-
vidual practice together with close consultation 
with the patient regarding reasonable expecta-
tions and goals can facilitate appropriate selec-
tion and sequence of treatment. Sacral 
neuromodulation techniques also allow for a per-
manent solution with excellent results. Injection 
with onabotulinum toxin A is a reasonable alter-
native solution that is well tolerated and effica-
cious. If these treatments fail, several last resort 
solutions exist, though in some patients, a conser-
vative protective approach may be an acceptable 
alternative for therapy-resistant refractory OAB.

 Commentary

David E. Rapp

This chapter details the challenges that practitio-
ners often face when treating patients with refrac-
tory overactive bladder (OAB). As this chapter 
highlights, this begins with defining success. 
Although there are numerous validated question-
naires that can be used to assess patient outcomes, 
there is no gold-standard questionnaire and great 
variation exists across providers with respect to 
questionnaire of choice [24]. Further, outside of 
patient-reported measures used to assess symp-
tom improvement, it also commonly suggested 
that ultimately, it is patient satisfaction that may 
be most important [25].

Accordingly, Dr. Van Kerrebroeck highlights 
the importance that patient expectation can have 
on outcomes and patient satisfaction. For this 
reason, it is not only important to define the 
degree of improvement that a patient considers 
sufficient for satisfaction, but also the symptom 
of primary concern to each patient. Furthermore, 
it is best to do this in a formal fashion prior to 
surgery. For example, once defined, this shared 
outcome goal can be included both in the clinic 
note and written on educational materials given 
to patients so as to serve as a reference when dis-
cussing outcomes postoperatively.
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Optimizing patient satisfaction is critical as 
we transition into the era of quality care and 
reimbursement models (value-based purchasing). 
Indeed, urinary incontinence assessment and 
treatment planning are both priority measures 
under the Merit-based Incentive Payment 
Program (MIPS) in the United States [26]. 
Further, patient satisfaction and experience sur-
veys (e.g., HCAHPS, Hospital Consumer 
Assessment of Healthcare Providers and 
Systems) are increasingly being used as a metric 
of care quality and to shape reimbursement. 
Although such surveys reflect numerous aspects 
of the overall patient experience, patient satisfac-
tion with treatment outcome no doubt plays a sig-
nificant role in survey score. Such initiatives 
highlight the previously discussed importance of 
defining patient expectations when treating OAB 
in order to help promote satisfaction.

A second important consideration in this era of 
health care is cost. This chapter provides a com-
prehensive discussion of advanced therapies for 
refractory OAB. Indeed, the introduction of treat-
ments such as botulinum toxin and neuromodula-
tion has allowed urologists to transform the lives 
of many patients in a minimally invasive fashion. 
While these advances should be celebrated, we 
also must learn to utilize these treatments in a 
cost-effective manner. However, we presently 
lack detailed evidence-based algorithms to help 
guide clinical strategy. As Dr. Van Kerrebroeck 
details, debate exists with respect to choice of ini-
tial advanced therapy and also approaches to use 
if botulinum toxin or neuromodulation fails. 
Importantly, we need quality studies to help guide 
these algorithms with focus not only on clinical 
success but also cost- effectiveness. Although 
there is emerging evidence to help promote a cost-
effective approach [27], much more is needed.

Finally, it is important to stress another criti-
cal treatment for refractory OAB – conservative 
therapy. Certainly, conservative therapies 
(dietary modification, behavioral therapy, pel-
vic floor physical therapy) should be exhausted 
prior to considering advanced therapies. 
However, they must also serve as important 
adjunctive approaches to advanced therapies. 
Far too often, patients consider advanced thera-
pies as rationale to reinstitute behaviors unfa-

vorable to successful bladder management. For 
this reason, long-term follow-up after advanced 
therapies can be helpful as an opportunity to 
not only assess symptom control but also to 
provide re-education regarding conservative 
approaches.
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Treatment for Fecal Incontinence: 
Nonsurgical Approaches

Victoria Valinluck Lao and Dana R. Sands

 Case Scenario

A 68-year-old woman presents to the office with 
complaints of urgency and inability to hold her 
bowel movements. She reports that she has soiled 
undergarments intermittently during the past 
2 months, prior to which time, she had no bowel 
control problems. She notes that her stools have 
been more irregular and less formed. She has had 
two vaginal deliveries in her early 30s and no pre-
vious anorectal surgeries. She denies urinary 
incontinence or inability to control flatus.

 Introduction

Fecal incontinence (FI) is the uncontrolled pas-
sage of feces or gas in an individual age ≥4 years 
old who has previously attained control, lasting 
for greater than 1 month [1]. The reported rates of 
fecal incontinence vary, depending upon the pop-
ulation that is examined. In the general popula-

tion, the rates of fecal incontinence range between 
1.4% and 18%, with the rates being higher in the 
elderly and in institutionalized populations. In 
the elderly, the prevalence is approximately 15%, 
whereas incontinence may affect up to 50% of 
institutionalized patients [2–7]. In addition, fecal 
incontinence is more prevalent among individu-
als with inflammatory bowel disease, celiac dis-
ease, irritable bowel syndrome, or diabetes than 
people without these disorders [7]. The largest 
household survey revealed that 18% of adult 
women had experienced at least one episode of 
fecal incontinence during the year prior to the 
survey [8].

Fecal continence is a complex condition. It 
requires coordinated interplay among rectal 
capacity, sensation, and neuromuscular function. 
Alterations in factors such as stool consistency, 
stool volume, rectal distensibility, colonic transit, 
anorectal sensation, anal sphincter function, and 
anorectal reflexes can all contribute to the devel-
opment of fecal incontinence [9]. Because of this 
complexity, when evaluating a patient for fecal 
incontinence, risk factors for fecal incontinence 
should be elucidated. Risk factors include preg-
nancy, chronic diarrhea, diabetes, smoking, pre-
vious anorectal surgery, obesity, urinary 
incontinence, neurologic disease [2, 10]. 
Obstetric history is important to determine if 
there has been injury to the sphincters, which is 
overtly identified in 10% of vaginal deliveries. 
Up to 35% of vaginal deliveries will have occult 
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injuries to the anal sphincters. Often times, there 
will be a long delay between onset of symptoms 
and the injury due to compensatory mechanisms 
[1, 11].

 Classification of Fecal Incontinence

Many scoring systems have been developed to 
describe and measure the type, amount, fre-
quency, and impact the incontinence has on a 
patient. The use of these scoring systems or 
grading scales is to help to quantify the sever-
ity of the incontinence and to select patients 
for treatment as well as to measure response to 
treatment. The authors utilize the validated 
Cleveland Clinic Florida Fecal Incontinence 
Score (CCF-FIS) [12]. The CCF-FIS factors in 
frequency as well as type of incontinence (liq-
uid, sold, or gas), the impact on the patient’s 
lifestyle, and whether the patient wears a pad 
(Table 11.1). It has been validated in multiple 
languages and is the most widely cited FI 
score in the world’s literature. In addition, 
there is statistically significant correlation 
between the CCF-FIS and quality of life  
[13, 14].

In addition to scoring systems, fecal inconti-
nence can be stratified based upon etiology of the 
disease in order to better understand and treat the 
fecal incontinence. These two groups are as fol-
lows: (1) fecal incontinence with normal pelvic 
floor, and (2) fecal incontinence with abnormal 
pelvic floor (Table 11.2) [9].

Patients with fecal incontinence who have a 
normal pelvic floor include elderly patients. 
The mechanism of incontinence is usually a 
chronic history of straining with subsequent 
injury to the pudendal nerve. Neurogenic cause 

of fecal incontinence is due to disturbance of 
motor and sensory nerve innervation of the 
sphincters and rectum, in the case of CNS or 
spinal cord disorders resulting from congenital, 
traumatic, or infectious causes. In patients with 
idiopathic incontinence, who have no structural 
abnormalities, it is also thought that neurologic 
damage results in abnormal sensation in the 
anal canal and rectum, causing incontinence 
[15, 16]. Patients with gastrointestinal diseases 
such as chronic diarrhea, inflammatory bowel 
disease, infectious colitis, and laxative abuse 
general also have a normal pelvic floor. 
Incontinence develops due to interference from 
these diseases in the sphincter function as well 
as loss of reservoir function of the rectum. 
History of pelvic radiation may also result in 
proctitis and reduced reservoir function of the 
rectum, leading to fecal incontinence. Patients 
with overflow incontinence due to fecal impac-
tion and seepage of liquid stool around the 
impacted stool also fall under this category of 
normal pelvic floor.

Patients with fecal incontinence who have an 
abnormal pelvic floor tend to have a structural 
abnormality, whether it is congenital, due to 
trauma, due to prolapse or previous anorectal sur-
gery. For example, patients with imperforate anus 
and subsequent surgical repair can develop fecal 
incontinence. Patients with previous anorectal 
surgeries such as lateral internal sphincterotomy, 
hemorrhoidectomy, or fistula surgery may have 
sphincter damage, resulting in incontinence. 
Trauma from childbirth or other source can dis-
rupt the sphincter mechanism, leading to inconti-
nence. Full-thickness rectal prolapse can also 
cause internal and external sphincter damage due 
to chronic dilation, as well as pudendal nerve 
injury.

Table 11.1 Cleveland Clinic Florida FecalIncontinence Score (CCF-FIS)

Type of incontinence Never Rarely Sometimes Usually Always
Solid 0 1 2 3 4
Liquid 0 1 2 3 4
Gas 0 1 2 3 4
Wears pad 0 1 2 3 4
Lifestyle modification 0 1 2 3 4

Never, 0; Rarely, < 1/mo; Sometimes, < 1/d, ≥ 1/mo; Usually, <1/d, ≥ 1/wk; Always. > 1/d
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 Approaches to Fecal Incontinence

 Nonoperative Management

 Medical Management
A large component of nonoperative management 
is medical management geared at efforts to 
improve stool frequency and consistency, provide 
skin protection, strengthen the pelvic floor and 
the sphincters as well as improving sensation. 
Appropriate medical management can improve 
symptoms in many patients, potentially avoiding 
surgical intervention.

Fecal seepage and soilage can be detrimental 
to the perianal skin. Wearing pads with polymers 
can provide skin protection by wicking moisture 
away from the skin as well as protection for 
clothing [17]. Skin irritation from fecal soilage 
can also be tempered with barrier creams such as 
zinc-oxide-containing agents such as calmosep-
tine [18].

Fecal incontinence may be directly related to 
stool consistency, such as in patients with chronic 
diarrhea. The treatment in this case is to treat the 
underlying cause (in the case of inflammatory 
bowel disease or infectious causes) and modify 
the stool consistency (when other causes have 
been ruled out). Patients should be instructed to 
use a diary in order to identify and eventually 
avoid triggers and aggravating factors for their 
fecal incontinence. This detailed log and system-
atic changes can impact their bowel function and 
thereby fecal control. Example of dietary compo-
nents that are often culprits with regard to diar-
rhea include caffeine, lactose, and sugar 
substitutes [19]. Fiber supplementation such as 

psyllium can be used as a bulking agent for the 
stool, in addition to antidiarrheal agents once 
other causes have been ruled out. Loperamide is 
often preferred as the first-line antidiarrheal treat-
ment, because it does not have an effect on the 
central nervous system [20–22]. Diphenoxylate 
and codeine can also be added as stronger antidi-
arrheal agents but have central nervous system 
effects. These treatments decrease intestinal fluid 
secretion and slow down the colonic transit time, 
allowing for increased water absorption [23, 24]. 
In the case of patients with irritable bowel syn-
drome that causes diarrhea, bile acid sequestrants 
such as colestipol or colesevelam may be helpful. 
This is based upon observations that a subset of 
these patients has bile acid malabsorption [25]. 
Tricyclic antidepressants are also known to inhibit 
intestinal motility as well as inhibit sphincter 
relaxation [26]. More recently, clonidine has been 
used in fecal incontinence as it is thought to 
reduce rectal sensation and urgency [27, 28].

In patients with overflow incontinence asso-
ciated with fecal impaction, management is 
with disimpaction and colonic cleansing. 
Subsequently, a consistent bowel regimen needs 
to be implemented to prevent recurrence. The 
patient needs scheduled defecation with the 
addition of fiber supplementation, regular suffi-
cient water intake as well as stool softeners and 
laxatives, such as docusate, polyethylene gly-
col, and bisacodyl.

Behavioral modification is another corner-
stone of medical management. Manometric or 
electromyography (EMG)  – assisted biofeed-
back  – is a specialized technique geared at 
strengthening the external anal sphincter muscle 
as well as the puborectalis, much like Kegels 
exercises, but in addition to muscle strengthen-
ing, the patient works toward enhancing rectal 
sensation so that progressively smaller volumes 
of distension will trigger the threshold of rectal 
sensation and shorten the response time between 
perception of rectal distension and voluntary 
contraction of the external anal sphincter [18]. 
Data from a randomized controlled trial suggests 
that manometric biofeedback is superior to 
Kegels exercises alone [29].

Many patients with fecal incontinence do 
respond well to medical management with phar-

Table 11.2 Stratification of fecal incontinence patients

Fecal incontinence

With normal pelvic floor
With abnormal pelvic 
floor

Aging Anorectal surgery
Gastrointestinal pathologies Childbirth
Irradiation Trauma
Neurogenic causes Congenital 

abnormalities
Overflow incontinence and 
soiling

Procidentia

Idiopathic incontinence
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macologics, lifestyle modification, and biofeed-
back therapy. However, further evaluation is 
needed with the more invasive interventions out-
lined below for patients who do not respond to 
these conservative approaches,

 Augmentation
Methods for augmentation are described in 
Chap. 14.

 Inserts
Insertable devices have been developed to aid in 
the treatment of fecal incontinence. The vaginal 
bowel control device is a vaginal inflatable bal-
loon and pump system that is fitted to each 
woman. The vaginal insert is a dynamic, low- 
risk, reversible, patient-controlled device that is 
deflated to allow for bowel movements and 
inflated to prevent stool leakage. A small multi-
center prospective study of 61 patients showed a 
50% reduction in episodes and no adverse events, 
with 41% of patients achieving complete conti-
nence [30–33]. Currently, there is an ongoing 
multicenter trial to evaluate the durability and 
long-term safety of the device.

Anal insert devices have also been used to aid in 
the treatment of fecal incontinence. Their use is 
limited as it is often difficult to tolerate [34]. A mul-
ticenter prospective study with a single arm cohort 
showed a 50% improvement in continence, with 
minor adverse side effects including sensation of 
urge 26%, displacement up into rectum 24%, irrita-
tion 13%, pain 7%, and soreness 6% [35]. Long-
term efficacy data and comparative data to other 
modalities of treatment are still needed.

 Overview of Surgical Interventions 
for Fecal Incontinence

 Neuromodulation

Percutaneous Tibial Nerve Stimulation 
(PTNS) and Transcutaneous Tibial Nerve 
Stimulation (TTNS)
Given the success of SNS in the treatment of FI 
with modulation of the S3 nerve root, peripheral 
tibial nerve stimulation (PTNS and TTNS) has 

been investigated for treatment of fecal inconti-
nence. The tibial nerve has afferent and efferent 
fibers originating from L4-S3 nerve roots. 
Therefore, it is thought that tibial nerve modula-
tion may lead to alterations in anorectal neuro-
muscular function, much like SNS.  TNS is 
nonsurgical and thereby less invasive than 
SNS. There are two main methods of delivering 
outpatient TNS treatments: percutaneous and 
transcutaneous. With PTNS, a needle is placed 
superior to the medial malleolus near the tibial 
nerve in the ankle and electrical stimulation is 
given via the needle. TTNS involves two pad 
electrodes placed above the medial malleolus 
over the tibial nerve. Outpatient treatment proto-
cols for both PTNS and TTNS can vary in fre-
quency and duration. Studies have shown that 
although TTNS resulted in improvements in 
some outcome measures for fecal incontinence, it 
is not superior to sham simulation in a large ade-
quately powered randomized control trial [36]. 
With regard to PTNS efficacy, results of studies 
are equivocal with only one study showing statis-
tically significant improvement in incontinence 
at 6 months, whereas other trials show no differ-
ence between the sham and PTNS groups when 
treated for shorter periods of time [3–39]. Data 
from the Control of Fecal Incontinence using 
Distal Neuromodulation Trial demonstrated no 
significant clinical benefit of percutaneous tibial 
nerve stimulation (PTNS) compared to sham 
stimulation in patients with fecal incontinence 
(FI) much like TTNS. However, reanalysis of the 
primary outcome excluding patients with 
obstructive defecation symptoms resulted in a 
significant clinical effect of PTNS compared to 
sham (48.9% vs. 18.2% response, P  =  0.002; 
multivariable OR, 4.71; 95% CI, 1.71–12.93; 
P = 0.003) [40]. These data suggest that patient 
selection may be a key factor in the successful 
implementation of tibial nerve stimulation for 
fecal incontinence.

 Fecal Diversion
In patients who have failed alternative therapies 
for fecal incontinence, fecal diversion with a 
well-created stoma at an optimal site is a surgical 
option. Studies show that the majority of patients 
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who underwent stoma creation for fecal diversion 
for fecal incontinence had a significant improve-
ment in their quality of life [41, 42].

 Injectables

Bulking agents in the form of biomaterial inject-
ables may be a viable option for the above patient 
with minor FI in order to augment passive outlet 
resistance. The method of injection is dependent 
on the agent of choice; final sites of implantation 
may include submucosal, intersphincteric, or 
intrasphincteric and the route of injection may be 
transmucosal, transsphincteric, or intersphinc-
teric. Local anesthetic and/or endorectal ultra-
sound may be used to assist in the injection of the 
agent.

The use of injectable polytetrafluoroethylene 
was initially described in the 1990s when tradi-
tional bulking agents such as carbon, collagen, 
and fat demonstrated poor long-term results. 
Newer agents such as NASHA Dx, PTQ™ (a 
biocompatible silicone implant), and 
Durasphere™ (carbon-coated beads) are the 
most common injectables used worldwide; how-
ever, only NASHA Dx or Solesta® is FDA 
approved for use in FI in the USA [32]. NASHA 
Dx or nonanimal stabilized hyaluronic acid/dex-
tranomer has been used for years as a bulking 
agent for urological procedures. The injection is 
typically performed in the office, with the patient 
either in left lateral or prone position. The anal 
canal is divided into four quadrants and using an 
anoscope, 1 mL of the bulking agent is injected 
into the deep submucosa of each of the quad-
rants. After injection, the needle is retained 
within the submucosa space for 10  seconds in 
order to avoid leakage through the puncture site. 
The use of NASHA Dx has been shown to reduce 
the number of FI episodes by at least 50% in 52% 
of patients versus a similar reduction rate in only 
31% of the placebo group [43]. NASHA Dx was 
used in patients with moderate FI and the 
36-month follow-up demonstrated a sustained 
reduction with significant improvement in 
quality- of-life measures. The percentage of 
patients who experienced complete continence 

doubled from 6% at 6  months to 13.2% at 
36 months [44]. The authors contend that these 
results are due to the durable composition of 
NASHA Dx and the lack of migration resulting 
from its particle size.

Complications with injectable bulking agents 
are generally minimal and short-lived. Pertaining 
to NASHA Dx injections, the most commonly 
reported adverse events include proctalgia, rectal 
bleeding, diarrhea, constipation, and fever. Rare 
and serious adverse events include abscess devel-
opment. Though these results are encouraging 
and are supported by other prospective trials, it 
should be noted that repeat injections were nec-
essary in most patients in order to achieve such 
outcomes [31, 44–47]. As such, other agents are 
currently being explored in order to improve 
long-term outcomes and include stem cells and 
the use of self-expandable agents.

One such self-expandable agent being investi-
gated is the Gatekeeper™ prosthesis. It is made 
of the inert polymer resin polyacrylonitrile and 
was originally intended for use to bulk the lower 
esophageal sphincter in the setting of gastric 
reflux. For FI, the material is implanted in six 
locations circumscribing the intersphincteric 
space using a specially designed delivery system. 
The resin material reshapes to its environment by 
water absorption over time and thus is purported 
as an ideal bulking agent. One multicenter obser-
vational study performed in Europe demonstrated 
greater than 75% improvement in all FI parame-
ters at 12 months, with 13% of patients reporting 
full continence during the same timeframe [48]. 
Another observational study noted that those of 
whom responded to the treatment initially will 
likely sustain a response and demonstrate greater 
than 50% improvement in FI scores from  baseline 
at least at the one-year interval [49]. The primary 
issue with this product is prosthesis migration 
with reported rates ranging from 5% to more than 
50%. One small study demonstrated by endorec-
tal ultrasound at 3  months after injection that 
more than half of the implanted material had 
migrated, though they noted no significant clini-
cal change in their patients’ FI [50]. Other risks 
associated with this product include pain, infec-
tion that may require removal, and dislodgement 
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that may require extraction and/or replacement. 
Unfortunately, the Gatekeeper™ is currently not 
an available option in the USA.

 Radio-frequency Tissue Remodeling

Radio-frequency tissue remodeling is a therapeu-
tic option for mild-to-moderate FI with intact or 
limited sphincter defect (less than 30°) who failed 
conservative management and are seeking less 
invasive treatments. Using the SECCA® ano-
scope containing nickel-titanium needles, radio- 
frequency energy is delivered into the internal 
anal sphincter to approximately 85 °F in order to 
induce higher passive outlet resistance through 
remodeling in collagen deposition and thickening 
of the muscularis propria. Needle insertion is 
repeated at several levels within the upper anal 
canal. The specialized anoscope can detect 
impedance and self-thermoregulates so that it 
does not induce burning. This is a minimally 
invasive outpatient procedure that can be per-
formed either in the operating room or in the 
endoscopy suite. Complications may include 
pain, bleeding/hematoma, infection, diarrhea, 
and mucosal ulceration. Though extremely rare, 
it also has the potential to cause rectovaginal fis-
tula due to anterior penetration of the thermo- 
needle in females, especially in the presence of 
rectocele. Patients who have undergone biomate-
rial injections are excluded from radio-frequency 
tissue remodeling. The mechanisms of action 
have been elegantly delineated.

Efron et  al. published the initial prospective 
multicenter study in the US of 50 patients (43 
women) with long-standing FI who underwent 
radio-frequency tissue remodeling [51]. At 
6  months, the mean CCF-FIS significantly 
improved from 14.5 to 11.1. Whereas the FI of 
11.1 is considered moderate in severity, patients 
experienced significant improvement in quality 
of life. While the above study remains the largest 
study to date, there were other smaller sample 
studies on the use of radio-frequency tissue 
remodeling in the late 2000s through early 2010s 
[52–55]. Most report significant improvement in 
FI scores at 6-month or 12-month follow-up with 

the exception of one study [54]. Three of the four 
studies assessed for whether improvement in 
incontinence affected quality of life and were 
split in terms of whether it actually did or not 
[53–55]. Interestingly, one study reported that 
while there was a significant improvement in FI, 
there was no significant change in the anal 
manometry and rectal compliance of these 
patients at 3  months [52]. They suggested that 
there may be a tendency toward increased rectal 
sensitivity related to urge and the maximal toler-
ated volume, as a potential contributor to 
improvements in reported scores. Reported long- 
term results were variable, in terms of duration of 
the improvement in FI. Despite an initial response 
of 78% to treatment, Abbas et  al. reported that 
over 50% of the patients required or were waiting 
for additional intervention at a mean follow-up 
time of 40 months. Another study noted that only 
6% of their patients maintained their results in 
the same time interval [56, 57]. The longest fol-
low- up to date was at 5  years by Takahashi- 
Monroy et al. and they noted significant clinical 
improvement in FI scores that persisted to 
5 years, as well as improvements in quality-of- 
life measures especially in the social functioning 
and mental components [58]. More recently, a 
small study comparing radio-frequency tissue 
remodeling versus sham control showed no dif-
ference in quality-of-life scores and anorectal 
function at 6 months [59]. Table 11.3 depicts the 
results of different studies. Despite these varying 
outcomes, radio-frequency tissue remodeling 
may still be a worthwhile procedure for those 
who have failed other options, given its low rate 
of serious complications.

 Case Discussion (Fig. 11.1)

The first step in evaluation of our patient is a 
detailed history of her incontinence episodes, 
diet, medications, comorbidities, obstetric his-
tory, and bowel habits. A digital rectal exam is 
performed, taking note of whether there is fecal 
impaction, and her resting sphincter tone and 
ability to squeeze. If there is no anorectal pathol-
ogy on examination, such as rectal prolapse, anal 
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fissure, or significant hemorrhoids, the next step 
would be to treat her bowel disturbance, which is 
loose stools. If she has not under gone a recent 
colonoscopy with biopsies, she should undergo a 
colonoscopy with biopsies as part of her work-up 
to rule out microscopic colitis. Stool studies 
should be sent to exclude infectious diarrhea.

She can proceed with the addition of fiber 
supplementation such as psyllium and ensure 

adequate water intake daily. She should also start 
a diary to chart any aggravating factors to her 
loose stools, paying close attention to caffeine 
intake, lactose, and sugar alternatives.

If the diary does not identify any modifiable 
factors, and the fiber supplementation does not 
improve her continence, the next step would be to 
add pharmacologic modulators for her loose 
stools, as long as her stools studies are negative 

Table 11.3 Outcomes for SECCA

Author n Follow-up (months) Fecal incontinence Improvement
Takahashi [60] 10 12 CCF: – 13.5–5 80%
Takahashi [61] 10 24 CCF: 13.8–7.8 70%
Efron [51] 50 6 CCF: 14.6–11.1 60%
Felt-Bersma, [52] 11 12 Vaizey 18.8–11.5 55%
Takahashi, [58] 19 60 CCF: 14.3–8.26 84%
Lefebure [53] 15 12 14–12.3 13%
Kim [54] 8 6 CCF: 13.6–9.9 –
Walega [62] 20 6 CCF: 12.1–9.3 68%
Ruiz [55] 16 12 CCF: 15.6–12.9 37.5%
Abbas [56] 27 40 CCF: 16–11 22%

CCF Cleveland Clinic Incontinence score

Clinical evaluation including DRE and CCF-FIS 

Treat bowel disturbances 
(i.e. diarrhea, constipation)

Treat anorectal diagnosis 
(i.e. fissure, prolapse, hemorrhoids)

Fiber supplementation Anti-motility agents

Persistent fecal incontinence

Anal manometry Defecography

Weak pressures Normal pressures Reduced sensation
Evacuation dysfunction

Pelvic floor retraining/biofeedback

Persistent fecal incontinence

Referral for surgical intervention

Pelvic floor retraining/biofeedback

Fig. 11.1 Flow chart for nonoperative management of fecal incontinence
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for an infectious cause and the biopsies from her 
colonoscopy do not reveal a gastrointestinal dis-
ease process such as inflammatory bowel disease. 
She can start with loperamide to slow down her 
bowel transit and secretions, prior to escalating to 
more robust agents such diphenoxylate and 
codeine. If IBS-D is suspected, she can also be 
treated with bile acid binders, tricyclic antide-
pressants as well as clonidine.

If after treatment with pharmacologic therapy, 
she has persistent fecal incontinence, she should 
then be referred for biofeedback pelvic floor 
retraining therapy.

 Commentary

Tracy L. Hull

Fecal incontinence (FI) as outlined in this chapter 
is not uncommon. The etiology is multifactorial, 
and treatment is individualized for each patient. 
Therefore, a comprehensive history is the first 
step in caring for this group of patients. Physical 
exam further refines treatment possibilities [63].

Some FI results from inflammatory conditions 
like ulcerative colitis. Treatment of the primary 
inflammatory process is the initial therapy. 
Otherwise, most treatment recommendations begin 
with a combination of nonsurgical approaches, 
which are discussed in detail in this chapter. The 
goal should aim toward total continence. Many 
studies determine successful results as 50% reduc-
tion in incontinent episodes. While a 50% reduction 
may be an improvement, any accidental episodes of 
FI can be humiliating and demoralizing.

Loose stools are a factor for many patients 
with FI, and strategies to minimize diarrhea are 
part of most recommendations. As mentioned, 
anal skin care with protective barrier creams is 
sometimes a forgotten component of treatment 
[64]. Physical therapy utilizing auditory and/or 
visual feedback emphasizes retraining for 
improved anal strength, pelvic coordination, and 
optimization of rectal sensitivity. This therapy 
can be operator dependent and time intensive to 
produce an acceptable outcome. Enemas or rectal 
washout is also a treatment strategy that may be 
successfully utilized for selected patients who are 

motivated to use this therapy [65, 66]. As out-
lined in the chapter, a combination of these treat-
ments is part of the individual approach.

To further optimize quality of life, other non-
surgical approaches may be considered. While 
insertion of devices into the vagina in women or 
anal inserts seem like attractive options to prevent 
stool from being expelled at unwanted times, both 
success and tolerance have been suboptimal [66].

With the success of sacral nerve modulation, 
percutaneous tibial nerve stimulation seems like 
an attractive less invasive treatment that should 
stimulate similar nerve pathways. Results have 
not been straightforward, but as discussed in the 
chapter, selective patients may benefit [67].

Nonsurgical therapies are overall safe and 
do not burn bridges for other therapies. For 
patients who have failed all treatment options 
or are not candidates for other therapies, fecal 
diversion allows patients the ability to leave 
home, work, and attend social functions. A 
stoma should not be viewed as a failure, but 
instead as a means to improve quality of life in 
this group of patients [66].

As mentioned in this chapter, critical exami-
nation of studies regarding FI is essential when 
determining efficacy of therapy. As with many 
areas of pelvic floor research, patient selection 
for studies may not appropriately compare like 
patients, especially those with FI. FI is difficult to 
treat. Appraisal of the characteristics of patient 
included in studies and the primary aim should be 
scrutinized before fully dismissing a treatment 
with minimal risk to patients with FI.
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Treatment for Fecal Incontinence: 
Sphincteroplasty and Postanal 
Repair

Megan C. Turner and Karen L. Sherman

 Case Scenario

A 45-year-old woman with a prior history of 
three vaginal deliveries with prior third-degree 
lacerations presents with fecal incontinence. She 
has failed conservative management including 
bulking agents, loperamide, and biofeedback 
therapy and is interested in surgical options.

 Introduction

Fecal incontinence is commonly attributed to 
obstetrical trauma with injury to the anterior 
external anal sphincter. While these symptoms 
are underreported by patients, several surgical 
options are available for those who fail conserva-
tive management adjuncts such as dietary modifi-
cation, medication, biofeedback, and 
radio-frequency therapies [1]. Sphincteroplasty, 
plication to repair a defect of the external sphinc-

ter muscles, has been standard therapy for fecal 
incontinence since its development in 1923 with 
several variations of technique described [2–4]. 
Primary approximation, separate external and 
internal anal sphincter approximation, and en 
masse repairs both anteriorly and posteriorly 
have been described with high success rates in 
short-term follow-up [5–7] but poor success in 
long-term follow-up (Fig.  12.1) [8]. Success, 
measured by improvement in fecal incontinence 
scores [9], is described in Chap. 4. Due to high 
long-term failure rates, poor efficacy, need for 
reoperation, and a multimodal approach, more 
recently, sphincteroplasty is being replaced by 
sacral neuromodulation [10, 11]. Despite increas-
ing rates of fecal incontinence, sphincteroplasty 
rates have decreased as sacral neuromodulation 
has increased (Fig. 12.1). Predictors of successful 
outcomes have been established through institu-
tional series, and as with all surgical disease, 
patient counseling is paramount (Fig. 12.2).

 Patient Selection

Sphincteroplasty is a surgical option for symp-
tomatic patients with an external anal sphincter 
defect identified on endoanal ultrasound. Pudendal 
neuropathy associated with a defect portends a 
poor outcome [3]. Identification of a sphincter 
defect alone, in the absence of fecal incontinence, 
is not an indication for  sphincteroplasty. Many 
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patients with external anal sphincter defects, who, 
in the past, would have been treated with overlap-
ping sphincteroplasty, are now being offered with 
sacral neuromodulation as a first- line surgical 
treatment. Sphincteroplasty should be considered 

as an alternative when sacral neuromodulation is 
contraindicated or has failed. In selected cases, 
sphincteroplasty can be utilized in conjunction 
with sacral neuromodulation to further improve 
response.
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Fig. 12.1 “Good 
outcome” of overlapping 
sphincteroplasty over 
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scores, and less impact 
on their life. Percent 
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 Primary Repair

Primary reapproximation of a visually disrupted 
external anal sphincter, specifically grade III-IV 
tears, can be performed immediately at the time 
of obstetric injury. This classic appositional 
repair technique involves mobilizing and diving 
the external anal sphincter, excising of scar tis-
sue, and end-to-end reapproximation of the 
sphincter muscle [3]. Success of this intervention 
has attempted to be quantified objectively and 
subjectively with various fecal incontinence scor-
ing systems and quality-of-life measures [8]. The 
best literature in aggregate suggests up to 67% 
success of repair in the short-term follow-up [13–
15], but as low as 48% success of the repair in 
long-term follow-up [4, 6, 16, 17]. Once symp-
toms are recognized by providers, many of these 
patients seek further intervention with either 
overlapping sphincteroplasty or sacral nerve 
stimulation [18].

Historically, Parks postanal repair was per-
formed by plicating the external anal sphincter 
posteriorly, thereby restoring the anorectal angle. 
This technique was performed for idiopathic and 
neurogenic incontinence as well as following 
repair of rectal prolapse [4]. While initial results 
were encouraging, restoration of function was 
poor, and may have led to progression of neuro-
genic damage to the pelvic floor [4, 19, 20] and 
this technique has been largely abandoned.

 Overlapping Sphincteroplasty

Overlapping repair is conducted by division of 
the anterior external sphincter scar, overlap of the 
muscle, and layered closure with absorbable 
sutures; fecal diversion is not routinely required 
[8]. Contemporary cohort studies show a 50–86% 
success in short-term outcomes, 50% success in 
the long term. Preoperative evaluation includes 
physical exam, colonoscopy, endoanal ultra-
sound, and electromyography for persistent ante-
rior sphincter defect and adequate functioning of 
the remainder sphincter complex, and pudendal 
nerve motor latency testing [14]. Timing to repair 
can be immediate in the setting of grade 3b or 4 

obstetric tears, or delayed until failure of conser-
vative management, imaging studies identify a 
sphincter defect, and anal manometry demon-
strates decreased external anal sphincter tone.

The operative technique has been described 
in several ways, but an established technique 
includes placing the patient in lithotomy (or 
prone jackknife) following a standard mechani-
cal bowel preparation and preoperative adminis-
tration of intravenous antibiotics (Fig. 12.3) [3, 
21]. The buttocks are taped widely apart. A cur-
vilinear incision is made anterior to the anus and 
a retractor can be used to facilitate exposure. The 
internal and external anal sphincter muscles are 
identified, and the external anal sphincter is iso-
lated (Fig. 12.4). The external sphincter scar is 
transected at the site of the defect and then mobi-
lized for length; after this, 2–0 absorbable mono-
filament mattress sutures are used to secure the 
overlap. The wound is then closed with 2–0 or 
3–0 sutures, either leaving an opening or placing 
a passive drain [19, 22]. Leaving scar tissue in 
situ maintains bulk for the repair, decreasing the 
opportunity for suture disruption [3]. Fecal 
diversion is not required [3]. Bowel confinement 
with loperamide, codeine, and clear liquid diet 
for 3  days postoperatively is associated with 
delayed bowel movement but increased pain 
with first bowel movement, and longer hospital 
stay and is not recommended [23, 24] 
Postoperative antibiotics, such as ciprofloxacin 
and metronidazole three times daily, are com-
monly utilized for 7–10 days [25].

 Redo Procedures

Several surgical options exist for patients with 
persistent fecal incontinence following anterior 
overlapping repair including repeat overlapping 
anterior anal sphincter repair, sphincter augmen-
tation, dynamic graciloplasty, artificial sphinc-
ters, nerve stimulation, and diversion [14]. 
Sphincter augmentation, graciloplasty, artificial 
sphincters, and diversion are described elsewhere 
in this book. The following discussion will focus 
on redo and nerve stimulation in the setting of 
failed sphincteroplasty.
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a b

c d
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Fig. 12.3 Technique of overlapping sphincteroplasty. (a) 
Curvilinear incision made along the perineal body. (b) 
Sphincter scar divided but not excised. (c) Overlapping 
repair of the anal sphincter with mattress sutures. (d) 
Internal anal sphincter imbricated when a layered repair is 
performed. (e) External anal sphincter overlapped. (f) 

Edges of the wound approximated in a V-shape or longitu-
dinally with interrupted 3–0 absorbable mattress sutures. 
The center of the wound is left open for drainage. The 
perineal body is bulkier than it was preoperatively. 
(Reused with permission. Copyright Wolters Kluwer 2018 
[21])
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Redo repairs have been described up to seven 
additional times following the index procedure. 
Redo procedures are associated with poor long- 
term functional outcome, with a greater than 70% 
failure rate (Fig. 12.5), with an association with 
worse outcome at >2 repairs compared to </=2 
repairs [14, 26]. The preoperative evaluation and 
technique remains the same as index procedures 
for these patients.

Prior guidelines have suggested redo sphinc-
teroplasty for recalcitrant symptoms; however, in 
light of poor long-term outcomes, other 
approaches may be more appropriate [26]. For 
amenable patients, sacral neuromodulation can 
be combined with sphincteroplasty for those with 
inadequate response. Neuromodulation is further 
detailed in Chap. 13.

 Predictors of Successful Outcomes

Despite mediocre overall outcomes, there are 
predictors associated with inferior continence 
that have been described in individual studies 
and meta-analyses [8]. Identified preoperative 
anterior defects and resolution of anterior defect 
are associated with superior continence [15, 27, 
28]. Improved squeeze pressure postoperatively 
[22] and short-term improvements in inconti-
nence scores are associated with good long-term 
outcomes [9]. Poor short- and long-term out-
comes are associated with low preoperative fecal 
incontinence scores [29], obesity [26], residual 
defect [28], and pudendal neuropathy [3, 6, 13, 
30]. Increasing age is associated with decreased 
anal canal pressures, decreased rectal compli-
ance, increased sclerosis of the internal anal 
sphincter, and atrophy of the external anal 
sphincter, but disagreement exists whether age 
itself is a risk of poor outcome [3, 4, 8]. No cor-
relation with postoperative outcomes has been 
determined with number of vaginal deliveries, 
episiotomy, preoperative pudendal nerve termi-
nal motor latency (PNTML) [14]. While redo 
procedures initially do not affect success rates, 
greater than two repairs are associated with poor 
continence at each subsequent repair [14]. While 
resolution of sphincter defects on endoanal ultra-
sound does not portend improved prediction of 
continence, this technique remains essential to 
diagnostics [8].

 Patient Counseling

Expectations are an important component of 
management of fecal incontinence. Patients 
should be aware that surgery is rarely curative, 
and often requires a multimodal approach, but 
that improvements in symptom severity and qual-
ity of life can be made in selected patients. Redo 
operations into the future may only improve but 
not resolve their symptoms. For women who 
intend to have subsequent pregnancies, vaginal 

Fig. 12.4 Identification of the external anal sphincter

Redo sphincteroplasty
56 patients

Failure
40 (71.4%)

Further continence surgery
12 (21.4%)

CCFFIS > 8
28 (50.0%)

Permanent stoma
3 (5.4%)

Success
16 (28.6%)

Fig. 12.5 Diagram of outcomes for patients with redo 
sphincteroplasty [26]
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deliveries are safe but incur a 4–8% risk of recur-
rent sphincter injury [31]. Despite decreasing 
continence scores overtime, and need for 
 adjunctive procedures, most patients are satisfied 
with their decision to undergo sphincteroplasty 
[8].

 Summary

Sphincteroplasty may no longer be the standard 
of care for surgical management of fecal inconti-
nence with an anterior external anal sphincter 
defect, but it has a persistent role. Sphincteroplasty 
should be considered for selected patients in 
which sacral neuromodulation is contraindicated 
or has failed, used in combination with sacral 
neuromodulation, or less often, can be repeated 
in the setting of recurrent symptoms. Continued 
training in this operation is essential as it repre-
sents one of several management options for 
management of fecal incontinence.

 Commentary

Massarat Zutshi

The chapter on sphincteroplasty is well written 
with a focus on why it is no longer a gold stan-
dard in the treatment of fecal incontinence. In the 
era of neuromodulation and the success associ-
ated with this treatment, sphincteroplasty does 
fade from the algorithm of procedures to treat 
fecal incontinence. With poor long-term out-
comes, which may be a result of poor tissues, 
advancing age, and muscle atrophy, the authors 
make a valid point about its efficacy. There are 
very few single surgeon reports that show a good 
long-term outcome. That it is no longer consid-
ered a primary procedure is without doubt. In 
young patients after an obstetric injury or as part 
of a recto-vaginal fistula repair, it does still have 
a place and if done well can achieve good results. 
However, there are places in the world where 
neuromodulation may not be available or cost- 
effective, or it may be that certain patients do not 
want or cannot have a device, or have an allergy 

to the metal used; hence, knowledge of the proce-
dure should be part of the curriculum.

The authors describe the operative procedure 
very well. It should however be noted that often, 
there may not be scar tissue in the midline that 
needs to be divided. Often the external sphincter 
is retracted and has to be identified and dissected. 
Most often, the sphincter complex is dissected en 
mass as it is difficult to dissect. Care should be 
taken to avoid overdissection of the muscle belly 
to prevent neurological damage, leading to fur-
ther atrophy. During approximation, the sutures 
are placed without tension to prevent ischemic 
necrosis. As end-to-end repairs have been shown 
to be equally efficient to overlapping tension 
should be avoided at all costs. If the muscle tissue 
is insufficient to begin with, augmenting the 
sphincter with a biologic mesh may be consid-
ered [32–40].

Redo repairs require expertise as often the 
anatomy is distorted. Redo sphincteroplasty 
should be undertaken if the patient has had a pre-
vious good outcome and the muscle tissue 
appears sufficient on an endoanal ultrasound. 
Redo repair on muscle that looks poor or if the 
previous repair is still holding is bound to be 
unsuccessful.

A successful sphincteroplasty should always 
be followed by biofeedback with electrical stimu-
lation to increase muscle tissue. Good bowel man-
agement also contributes to a good outcome.
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 Introduction

Fecal incontinence (FI) is a distressing condition 
associated with a negative impact on quality of 
life [1]. Although the incidence in the literature 
indicates that approximately 7% of patients suf-
fer from FI episodes, the true incidence is likely 
worse, with up to 20% of patients living with this 
silent affliction [2, 3]. The largest internet-based 
survey among healthy adult females demon-
strated that the incidence of FI in this population 
is 18% [4]. Many of these women have never dis-
cussed incontinence episodes with their doctors. 
The difficulty and embarrassment that these 
patients experience is usually an impeding factor 
in our understanding of the true incidence, and 
many patients remain incontinent with no effec-
tive treatment.

The magnitude of the problem can have an 
economic impact due to the cost of devices and 
hospital admissions, specifically in the elderly 

population. Conservative and clinical treat-
ment is initiated for all patients, but based on 
the etiology and severity of the case, several 
surgical and minimally invasive options are 
also available (Table  13.1) [5]. Overlapping 
sphincteroplasty is one of the most commonly 
performed procedures, with a maximum 76% 
short-term success rate, which decreases to as 
low as 15% during subsequent years [6–8]. 
Although this procedure is “simple” for the 
experienced colorectal surgeon, it is not a 
durable operation with deterioration of the 
results after 5  years [9, 10]. Other minimally 
invasive procedures, such as injection of bulk-
ing agents and radiofrequency tissue remodel-
ing, will be discussed in other chapters. 
Management can be divided into repair, aug-
mentation, replacement, stimulation, and 
bypass (diversion) (Table 13.1) [11].

Difficult and complex cases refractory to ini-
tial treatment options may require neuromodula-
tion, sphincter replacement, or encirclement 
procedures. A recent algorithm of treatment has 
been proposed, with neuromodulation being the 
most promising available option (Fig.  13.1). In 
this chapter, we will discuss the more complex 
surgical procedures.
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 Case Scenario

A 56-year-old female patient who is married and 
a schoolteacher presents with complaints of FI 
for the last 5 years. She reports weekly episodes 
of incontinence to gas and stool, and daily use of 
pads, which has significantly impacted her social 
and professional life. She reports monthly epi-
sodes of liquid diarrhea and bloating, requiring 
Imodium and gas relief medications.

She had two pregnancies and had two vaginal 
births (weighing 3.6 and 4  kg), both of which 
were accompanied by episiotomies. She under-
went an anterior sphincteroplasty 10  years ago 
for FI, an anal fistulectomy at the age of 50 with 

Table 13.1 Treatment options for fecal incontinence 
[12]

Repair Sphincteroplasty
Postanal repair

Augmentation Injectables
Radiofrequency remodeling

Replacement Adynamic muscle transfers (gracilis 
or gluteus)
Dynamic graciloplasty
Artificial bowel sphincter
Magnetic anal sphincter

Stimulation Sacral nerve stimulation
Posterior tibial nerve stimulation 
(percutaneous or transcutaneous)

Diversion Standard stoma
Antegrade stoma procedure

Clinical evaluation

Moderate-to-severe fecal incontinence

Spinal cord injury

ACE colostomy

EAUS and/or other tests

No defect

First line

Second line

Future

Sphincter defect

Rectal prolapse
Rectovaginal fistula

Cloaca
Surgery

Sphincteroplasty
Sacral neuromodulation (SNM)

Injection

Artificial Bowel Sphincter (ABS)
Magnetic sphincter

Muscle transposition

Stem cells
Sphinkeeper

Fig. 13.1 Treatment 
algorithm
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difficult and prolonged recovery, and a cholecys-
tectomy 2 years ago. Her BMI was 28 kg/m2, and 
her abdominal evaluation was unremarkable. 
Proctologic examination revealed a depressed 
scar in the perineal body region and another 
wound in the left lateral quadrant. The anus was 
patulous, and voluntary contraction was very 
poor (Fig. 13.2). Digital examination confirmed 
a hypotonic sphincter and asymmetry of the anal 
canal. The rectosigmoidoscopy was normal, 
without any tumors or polyps. She underwent 
colonoscopy at age 50 that revealed rare diver-
ticulum in the left colon. At this point of the 
clinical evaluation, in order to assess severity 
and quality of life, the patient was given the 
Cleveland Clinic Florida-Fecal Incontinence 
Score (CCF- FIS) and the Fecal Incontinence 
Severity Index (FISI) for quality-of-life assess-
ment [12, 13]. Her CCF-FIS score was 16, trans-
lating into a significant negative impact on her 
quality of life. The most important factor that 
helps to maintain anal continence is the sphinc-
ter mechanism, represented by the external anal 
sphincter (EAS) and the internal anal sphincter 

(IAS), the puborectalis, and the intact respective 
innervation. Therefore, any traumatic, congeni-
tal, or iatrogenic injury to the sphincters can pro-
duce FI.  In this case, the patient has important 
traumatic and postsurgical events in her history. 
She also has important adjunct factors such as a 
previous cholecystectomy and being 
overweight.

Obstetrical trauma and prior surgical proce-
dures are the most common causes of disruption 
of the anal sphincter mechanism, leading to 
FI. Disruption of the anal canal musculature pro-
duces incontinence due to the loss of the anal 
canal high-pressure zone, alterations in normal 
sampling mechanisms, or both. Isolated sphinc-
ter dysfunction needs to be differentiated from 
metabolic or neurologic disorders that may clini-
cally manifest as FI.  In most patients with 
sphincter injury, clinical evaluation by an experi-
enced surgeon is all that is required for preopera-
tive evaluation and planning. Direct inspection 
of the perineum with adequate illumination is 
essential. Spreading the buttocks may reveal the 
presence of dermatitis, a patulous anus, loss of 
the perineal body, and muscular deficit in the 
anorectal ring. The presence of perineal soiling, 
scars from previous surgery or trauma, mucosal 
ectropion, prolapsing hemorrhoids, or complete 
rectal prolapse should be noted. A single glance 
at the perianal skin and undergarments may help 
to assess the degree and type of incontinence. 
Sensory alterations in the perianal area can be 
examined by gentle touch and pinprick. The 
patient should be asked to strain in order to eval-
uate the presence of perineal descent, rectocele, 
or cystocele. In female patients, vaginal digital 
examination is important to assess the perineal 
body and the anterior sphincter bulk. Digital 
examination during resting and squeezing should 
be performed. The external anal sphincter and 
the more proximal puborectalis muscle should 
also each be examined. Digital rectal examina-
tion may also exclude fecal impaction. Anoscopy 
and proctosigmoidoscopy may reveal the pres-
ence of inflammatory or neoplastic conditions, 
or other disorders such as solitary rectal ulcer 
syndrome, colitis, cystica profunda, or rectoanal 
intussusception.Fig. 13.2 Patulous anus
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In this case, a defect of the IAS in the left lat-
eral quadrant was suspected, in addition to a dis-
rupted perineal body. Digital examination 
revealed a hypotonic and asymmetric sphincter. 
The patient also had perineal descent on  straining, 
without any other prolapsed organ or associated 
urinary incontinence.

Because of her history of previous sphinctero-
plasty and a visible weak sphincter, anal manom-
etry was performed to objectively document IAS 
and EAS tone, as well as to assess sphincter 
fatigue and asymmetry (Fig.  13.3). Anorectal 
manometry can help in the selection of candi-
dates for biofeedback therapy.

At this point, with a documented weak sphinc-
ter, anal ultrasound was performed, revealing an 
IAS defect at the left lateral quadrant, as well as 
a thin perineal body with a persistent EAS defect 
in the anterior quadrant Fig. 13.4.

Anal ultrasonography is a painless and rela-
tively simple method of evaluating anal sphincter 
morphology and has been increasingly utilized in 

the assessment of incontinent patients, replacing 
anal EMG in many cases [14].

Selection of patients who will benefit from a 
surgical procedure is important, especially among 
female patients. A 35% incidence of sphincter 
injury after vaginal delivery was reported in the 
literature and could be detected by anal ultraso-
nography [14]. These isolated anterior sphincter 
defects can be managed by overlapping sphinc-
teroplasty, with successful outcomes of around 
69–97% [15–19].

Long-term functional outcome after anterior 
sphincteroplasty is unsatisfactory, and many 
studies have documented that only 50% of 
patients remain continent after 5 years [10, 15]. 
Until recently, surgical techniques for patients 
with failed anterior sphincteroplasty included the 
implantation of an artificial anal/bowel sphincter 
(ABS), stimulated graciloplasty, or sacral neuro-
modulation (SNM) [20–25]. The first two tech-
niques are complex surgical procedures 
associated with very high morbidity and have 
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been employed in a very highly selective group 
of patients. SNM is now considered the gold 
standard for the treatment of FI and will be dis-
cussed in another chapter [23]. In fact, as already 
mentioned, a new algorithm proposed for FI has 
been changing the treatment of these patients 
(Fig. 13.1). Due to the complications associated 
with ABS and stimulated graciloplasty, new sur-
gical procedures have been proposed such as the 
implantation of a magnetic anal sphincter and 
other encirclement procedures. However, one of 
the important caveats in the surgical treatment of 
FI is to establish when direct sphincter repair is 
not possible, because it is absent or failed. Such 
severe cases can be associated with congenital 
anal atresia, severe traumatic destruction, or 
when the sphincter is anatomically intact but 
functionally inactive and does not respond to 
electrostimulation techniques (sacral or the pos-
terior tibial nerve). In addition, sacral nerve or 
tibial stimulation may not be available or 
affordable.

The current patient already had a sphinctero-
plasty, and the fistulectomy may have further 
damaged her already weak sphincter. In cases of 
severe FI with significant impairment of quality 
of life, it is necessary to recreate a neosphincter 
either with an autologous muscle or by implanta-

tion of a device. Severe damage to the anal 
sphincter muscles, with multiple defects in dif-
ferent quadrants of the anal circumference, is 
usually not amenable to direct repair. In these 
situations, a number of neosphincter operations 
are available. These are complex operations with 
very high morbidity rates related mainly to infec-
tion, problems with the device, and rupture of the 
wraps, among others [24, 25]. Despite this high 
morbidity, dynamic graciloplasty is still regarded 
as having a role in selected cases of end-stage FI 
when undertaken by an experienced team, as 
demonstrated by multicenter trials [22, 26, 27]. 
Regardless of the technique employed, the encir-
clement should be dynamic rather than static.

 Free Muscle Transplantation

Free transplantation of a portion of the sartorius 
muscle or the palmaris longus was popularized 
by Hakelius and Olsen [28] mainly for the treat-
ment of severe FI resulting from congenital 
absence or traumatic injury to the puborectalis 
muscle. Successful transplantation depends on 
reinnervation of the transplanted muscle follow-
ing transplantation into the functional position of 
the puborectalis muscle. After reinnervation has 
taken place, the muscle becomes part of the reflex 
mechanism.

 Gluteus Maximus Transposition

Transposition of the gluteus maximus was 
described by Chetwood [29] in 1902 and became 
the most common example of muscle transposi-
tion in the first half of this century. The transposi-
tion of this muscle is facilitated because 
anatomically it is localized very close to the anal 
canal and because it has a proximal single inner-
vation. Compared to the gracilis muscle, there are 
some advantages of using the gluteus maximus 
muscle: it is a large and strong muscle and the 
proximity to the perianal area eliminates the need 
for thigh incisions. Therefore, anal encirclement 
with this muscle allows voluntary contraction 
and provides good functional outcomes. 

Fig. 13.4 Anal ultrasound showing an IAS defect at the 
left lateral quadrant, as well as a thin perineal body with a 
persistent EAS defect in the anterior quadrant
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Indications are usually neurogenic incontinence, 
multiple failed previous repairs, and severe 
sphincter defects. However, selection of patients 
is very important, as the most common complica-
tion is wound infection. Despite the potential risk 
of failure of the procedure, in general, those cases 
can be managed without the need for fecal diver-
sion. Overall success rates of restoration of com-
plete and partial continence are 60% and 36%, 
respectively [30–42]. One series wherein patients 
had a longer history of FI reported 11 patients 
who underwent augmented unilateral gluteo-
plasty and were followed for 6–18 months [42]. 
Improvement was demonstrated in almost 73% 
of patients with low morbidity. A randomized 
trial comparing total pelvic floor repair and glu-
teus maximus transposition demonstrated that 
both procedures significantly improved conti-
nence in 24 women with neuropathic inconti-
nence [43]. However, when compared with 
graciloplasty, the results of a multicenter pro-
spective trial demonstrated that the results of glu-
teoplasty were less successful and should be 
limited to investigational purposes. The gluteus 
maximus is a physically active muscle that con-
tains at least 52% type I fibers (resistant to 
fatigue); less than the external sphincter (78%), 
but more than the sartorius (50%), rectus abdom-
inis (46%), and gracilis (43%). Its anatomical 
and physiological characteristics, its natural syn-
ergism in the mechanism of continence, and the 
technical possibility to carry out its transposition 
make it an appropriate muscle for the construc-
tion of a neosphincter [44].

The largest series was reported by Devesa and 
colleagues [42] in 1997. Their results in 20 incon-
tinent patients were not as remarkable as those 
described by Pearl et al. [39], and failures were 
related to suture disruption, poor muscular con-
traction, and intractable constipation. With the 
current information, it is not possible to establish 
the true value of gluteoplasty for severe FI, but 
according to the published series, approximately 
two-thirds of patients significantly improve their 
status. However, only a very low percentage may 
reach optimal levels of continence. In addition, it 
cannot be established which is the best of the 
techniques described.

 Gracilis Muscle Transposition

Gracilis muscle transposition was initially 
described by Pickerel in 1952 for the treatment of 
incontinent children with neurological and con-
genital anomalies. The rationale of the operation 
was to encircle the anal canal with the muscle to 
produce a dynamic sling and to create a natural 
barrier to the passage of stool similar to the 
Thiersch repair [45]. However, the advantage is 
that anal encirclement is performed with autolo-
gous viable tissue, rather than foreign material. 
Since the first description, this operation has been 
used for the treatment of FI secondary to trauma, 
neurologic causes, or patients with anorectal 
agenesis.

The gracilis muscle is wrapped around the 
anus and fixed to the contralateral or ipsilateral 
ischial tuberosity (Fig. 13.5). Both legs are pre-
pared and draped free to allow repositioning dur-
ing the operative procedure. The superficial 
medial location of the gracilis muscle in the thigh 
and the muscle’s proximal blood supply allow 
division of the distal insertion site and proximal 
mobilization of the muscle without compromis-
ing viability. The position of the muscle is first 
traced on the surface of the thigh from the pubic 
arch to the upper medial tubercle of the tibia. Two 
3–5-cm long incisions are made  – one in the 

Fig. 13.5 The gracilis muscle is wrapped around the 
anus and fixed to the contralateral or ipsilateral ischial 
tuberosity
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upper medial thigh overlying the gracilis neuro-
vascular pedicle and one in the distal medial 
thigh overlying the gracilis tendon. Care should 
be taken not to cross the knee joint with the distal 
incision. The tendon of the gracilis muscle is 
identified distally and severed from its insertion 
on the tibia. The muscle is carefully mobilized 
until the neurovascular bundle is encountered in 
the proximal third of the muscle. The neurovas-
cular bundle is carefully preserved and defines 
the cephalad limit of the gracilis muscle dissec-
tion. For the proximal transfer of the distal ten-
don, the perforating vessels are controlled with 
an energy device; there are usually between 1 and 
3 of these vessels.

Two incisions approximately 1.5–2  cm from 
the anal verge are made on the right and left sites. 
A tunnel is fashioned between the two perianal 
incisions and the proximal dissection of the graci-
lis muscle. The distal tendinous portion of the 
gracilis is then passed through this tunnel and 
under the anterior and posterior raphe to encircle 
the anus in the ischioanal space. The leg is then 
fully adducted to minimize tension on the gracilis, 
and the tendinous end of the muscle is anchored to 
the contralateral tibial tuberosity with strong non-
absorbable suture. When complete, the anal canal 
should allow one finger to pass snugly. Incisions 
are closed primarily without the use of drains. 
Immediate postoperative care consists of bed rest 
for 48  hours, followed by gradual ambulation. 
Although considered a “living Thiersch” proce-
dure, the gracilis muscle can sometimes be relaxed 
purposely at the time of defecation by assuming 
the squatting position and avoiding abduction of 
the thigh. Suppositories or enemas can be used to 
help establish a regular pattern of defecation and 
to promote complete evacuation of the rectum. 
Functional results are not as good as expected as 
most patients can only control solid stool. Selected 
patients may benefit from gracilis transposition 
when other means have failed, or inadequate 
sphincter muscle is available for a classic sphincter 
repair. Unfortunately, stimulated graciloplasty is 
no longer an option.

 Artificial Bowel Sphincter

The initial experience with artificial sphincter for 
FI was undertaken by using an inflatable prosthe-
sis in animal models [46]. Subsequent clinical 
studies led to the development of a subcutaneous 
cuff to be placed around the anal canal [21, 47]. 
The indications were usually related to neuro-
genic incontinence or severe traumatic injuries of 
the anal sphincter. This prosthesis is an implant-
able, fluid-filled, solid silicone elastomer device, 
consisting of three components: a cuff, a control- 
pump, and a pressure-regulating balloon, attached 
together by kink-resistant tubing (Fig. 13.6). This 
device simulates normal sphincter function by 
opening and closing the anal canal according to 
patient control.

The operation is relatively simple, beginning 
by the implantation of the occlusive cuff around 
the anal canal; a variety of cuff sizes are avail-
able. Next, the pressure-regulating balloon is 
implanted in the prevesical space, controlling the 
amount of pressure exerted by the occlusive cuff. 
Finally, the control pump is implanted in the soft 
tissue of the scrotum or vaginal greater labium. 
The upper part of the control pump contains the 
resistor and valves needed to transfer fluid to and 
from the cuff. It also contains the deactivation 
button. The patient squeezes and releases the 
bulb at the bottom half of the control pump to 
transfer fluid within the device. A septum at the 
bottom of the control pump is designed to allow 
the insertion of small amount of fluid if needed in 
the postoperative period.

Although continence was improved in the 
majority of patients, morbidity was high, espe-
cially infectious complications, mechanical 
malfunctions of device, and evacuatory prob-
lems. Although there was no associated mortal-
ity and the percentage of successes maintained 
in the long term was higher than with myoplas-
ties, the Acticon AMS artificial sphincter is no 
longer available and only the A.M.I. Soft Anal 
Band® remains for clinical use, in very selected 
cases.

13 Treatment for Fecal Incontinence: Muscle Transposition, Artificial Bowel Sphincter, Magnetic…



162

 Synthetic Encirclement Procedures

Several investigators have attempted to correct 
damaged nonfunctioning sphincter musculature 
by encirclement procedures, using synthetic 
material.

Synthetic encirclement of the anus was origi-
nally described by Thiersch [48] in 1891, for the 

treatment of rectal prolapse associated with anal 
incontinence.

This author imagined that circumanal wiring 
would give support to the anus and contain the 
prolapse while the reaction to the foreign mate-
rial by the tissues would create a fibrosis that 
would provide additional support to the wire. 
However, due to the high incidence of wire break-
ing, different types of materials were proposed to 
overcome this complication such as steel wire, 
nylon, and dacron-impregnated silastic. Clearly, 
synthetic material cannot be expected to function 
as normal muscle and, to date, the results have 
been suboptimal. Improvement in continence 
with this procedure appears to rely on narrowing 
of the anal canal as a result of postoperative scar-
ring. Although a silastic sling is not free of infec-
tion and erosion risk, it appears to be the most 
reasonable material as the static properties of 
wire can be overcome by the elasticity of this 
material, allowing defecation. The operative pro-
cedure involves incision over both ischioanal fos-
sae and the creation of a tunnel deep enough to 
accommodate a 2-cm strip of silastic material, 
which is encircled around the anus. The dacron 
sheet is tightened around the tip of an index fin-
ger and secured with staples. The wounds are 
closed in layers, and the patient is discharged 
home after the first bowel movement. There is a 
high incidence of infection and extrusion of the 
implant. Thus, this operation has little to offer the 
patient and should be abandoned or performed 
only in very selected circumstances.

Although sophisticated techniques such as the 
artificial anal sphincter or the magnetic anal 
sphincter have been associated with successful 
results, these devices are no longer available in 
the market. Experienced surgeons have been uti-
lizing newer materials, such as a simple silicone 
drain or the Jackson Pratt drain [49].

 Magnetic Sphincter

Since muscle transposition techniques and artifi-
cial sphincters have been associated with high 
morbidity, with complications resulting in the 
necessity for explantations and revisions, newer 

Female

Male

Fig. 13.6 Artificial bowel sphincter in females (top) and 
males (bottom). The cuff is placed to encircle the anus, 
while the balloon is located in the space of Retzius. The 
button is placed in the labia in females and in the scrotum 
in males. (Reused with permission. Copyright Springer 
Nature)
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and simpler encirclement procedures have been 
developed in the last few years. One of the new 
and promising devices was the magnetic anal 
sphincter (Fig. 13.7) [50–52]. Compared to the 
other implantable devices, the magnetic sphinc-
ter procedure is more less complicated and with 
an acceptable safety profile. According to inves-

tigators, the magnetic anal sphincter device was 
designed to augment the native anal sphincter. 
The device consists of a series of titanium beads 
with magnetic cores linked together with inde-
pendent titanium wires. In order to defecate, the 
force generated by straining separates the beads 
to open up the anal canal. The technique of 

a b

c

Fig. 13.7 Magnetic anal sphincter. Magnetic anal 
sphincter. (a) In the resting state, the magnets keep the 
anal canal closed. (b) Axial view to demonstrate place-
ment of the magnetic sphincter outside the sphincter com-

plex. (c) With bowel movements and Valsalva, the magnets 
expand to allow passage of stool. (Reused with permis-
sion. Copyright Springer Nature [59])
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implantation is simple with no need for adjust-
ments. Although it is a promising new option for 
patients with severe impairment of sphincter 
function, such in the case presented here, it has 
not been approved for clinical use in the United 
States by the Food and Drug Administration 
(FDA). Nevertheless, it has been associated with 
successful results in initial series and in the first 
feasibility study, as it is an expandable device 
that can help to maintain a closed anus, but 
allowing the adequate passage of feces, when 
necessary.

 Stem Cells

Regeneration of the lost anal sphincter muscle 
tissue and improvement of its function using 
stem cells has been considered as an alternative 
[53–56].

Specifically, because repairing the sphincters 
with the many available surgical techniques are 
unsatisfactory in the long term, the idea of inject-
ing stem cells in the anal sphincters has been 
under investigation. Adipose tissue, muscle, or 
mesenchymal stem cells (MSCs) have been 
shown to improve functioning of the heart and 
the urinary sphincter in animal models, leading 
researchers to test their effects in regenerating the 
anal sphincter.

 Summary

In summary, despite the etiology, once the 
sphincter mechanism is damaged, the perfect res-
toration of continence is a challenge to the 
colorectal surgeon. In order to offer the best 
option to each individual patient, clinical evalua-
tion is an important initial step. Plication of a 
weak and denervated sphincter will probably be 
insufficient to maintain reasonable continence. 
Although neuromodulation and recovery of 
bowel control have been considered the best 
options for most severe cases, other options such 
as the magnetic anal sphincter and regeneration 

of the anal sphincter using stem cells may play an 
increasingly important role.

 Commentary

Donato F. Altomare

Fecal incontinence is one of the most distressing 
functional diseases with great impact on the 
patients’ quality of life, working ability, and social 
and sexual life. Nevertheless, the interest of 
researchers on this topic has focused only in the 
last 30  years because of the reluctance of the 
patients to discuss their disability with their doc-
tors, and because of the poor knowledge of the 
pathophysiology of fecal incontinence and the lack 
of reliable treatments, particularly in the long term. 
These considerations make fecal incontinence one 
of the most challenging condition to treat.

This excellent chapter is written by one of the 
most renowned experts in this field and focuses 
on the management of a difficult case of fecal 
incontinence in a mid-age woman. The case is 
analyzed and described with great experience 
and any possible diagnostic and therapeutic 
option is critically discussed showing profound 
knowledge of the argument and a wise proposal 
of the possible surgical options.

The author uses this case report to demon-
strate how a difficult patient like the one pre-
sented in this chapter should be examined, 
starting from taking a good history and perform-
ing a physical and instrumental examination. 
The use of reliable scoring systems to assess the 
severity of the diseases, and its effect on the 
patient’s quality of life, is crucial not only to fol-
low up the effectiveness of the treatment, but 
also to choose the best surgical option for each 
patient. A fecal incontinence of moderate sever-
ity but with profound impact on the quality of 
life, for example, could justify the use of some 
invasive procedures.

In the case reported by Dr. Oliveira, the pos-
sible surgical options are gone through, explain-
ing the pros and cons of each surgical technique, 
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including some old and obsolete treatments like 
the gluteoplasty or the unstimulated gracilo-
plasty. The addition of continuous low-frequency 
electrostimulation of this muscle in the early 
1990s by Cor Baeten and by Norman Williams 
represented a significant step forward in the treat-
ment of difficult cases like the one presented in 
this chapter; however, the high percentage of 
complications and the insufficient long-term 
results have limited the diffusion of this tech-
nique to very few specialized centers, making the 
production of the electrostimulator device from 
Medtronic® economically inconvenient. For that 
reasons, the company recently stopped its pro-
duction and distribution.

Similarly, the attempts of mimicking the anal 
sphincter function by an implantable dynamic 
artificial bowel sphincter resulted in poor long- 
term outcome and unacceptable percentage of 
complications [57].

Therefore, several researchers came back to 
the old idea of the anal encirclement but using 
new elastic materials or a magnetic beads ring as 
described in this chapter. But any foreign material 
placed in that region of the body is destined to 
fail. Another more conservative option includes 
the injection of bulking agents or, more recently, 
the perianal injection of expandable prosthesis. 
This minimally invasive technique has been 
reported to achieve good functional result [58] 
although the correct indication is still questioned.

The proposal of using autologous myoblast 
stem cells to regenerate the anal sphincter is 
pretty new and very intriguing. However, the pro-
cedure to expand and inject human stem cells is 
still experimental and very expensive, even if the 
few researcher experts in this field have reported 
excellent results [59].

Finally, this chapter does not discuss the use of 
sacral nerve stimulation for fecal incontinence 
because it is reported in a separate chapter. 
However, this surgical option could have been 
considered in a patient like this, after failure of a 
sphincteroplasty [19]. The complex and poorly 
known mechanism of action of this electrostimu-
lation could help patient with different types of 
incontinence, even if the long-term outcome, like 
all the techniques described, is disappointing [60].
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Treatment for Fecal Incontinence: 
Neuromodulation

Vanessa W. Hui and Giovanna da Silva

 Case Scenario

A 67-year-old woman with a history of three vag-
inal deliveries presents with symptoms of solid 
and liquid stool leakage requiring daily pad use. 
In addition, she complains of urge urinary incon-
tinence. Anal manometry reveals low sphincter 
pressures and ultrasound does not demonstrate 
sphincter defect.

 Origins, Trends, and Epidemiology

Sacral neuromodulation (SNM) is currently the 
surgical treatment of choice for patients with 
fecal incontinence (FI) without an anal sphincter 
defect or a defect less than or equal to 120°. It is 
reserved for patients who are not candidates for 
biofeedback therapy, injectable bulking agents, 
or sphincteroplasty, or in whom these modalities 
have failed. Originally developed by urologists 
in 1979, SNM was originally approved by the 

Food and Drug Administration (FDA) in 1999 
for urinary incontinence [1, 2]. When this “blad-
der pacemaker” was repositioned to the sacral 
area from the perineum in an attempt to reduce 
inflammatory complications, patients with con-
current FI noted improvements in control and 
function of both the bladder and the anus [3]. 
When it was approved by the FDA for treatment 
of FI more than a decade after its approval for 
urinary incontinence, there was a notable prac-
tice shift toward SNM implantation with an 
accompanying decline in the use of sphinctero-
plasty. As of 2010, there have been approxi-
mately 85,000 SNM devices implanted 
worldwide [4–8]. Some studies have subse-
quently shown, a trend towards lower Cleveland 
Clinic Florida Fecal Incontinence Scores (CCF-
FIS) in patients who undergo SNM as compared 
to sphincteroplasty for idiopathic FI [9].

 Mechanism of Action

Although SNM has been in use for over a decade 
for FI, its mechanism of action is not clearly 
understood. There are three postulated mecha-
nisms: stimulation of the somato-visceral reflex, 
direct effect on the anal sphincter complex, and 
afferent neuromodulation (Fig. 14.1).

The effects of SNM include changes in mus-
cle type from fast to slow twitch, reducing mus-
cle fatigue. It causes sensory changes in rectal 

V. W. Hui 
University of Miami, Department of General Surgery, 
Division of Colorectal Surgery, Miami, FL, USA 

G. da Silva (*) 
Department of Colorectal Surgery, Cleveland Clinic 
Florida, Weston, FL, USA
e-mail: dasilvg@ccf.org 

14

Commentary by Tracy L. Hull, Cleveland Clinic, 
Department of Colon and Rectal Surgery, Cleveland, 
OH, USA

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-54839-1_14&domain=pdf
https://doi.org/10.1007/978-3-030-54839-1_14#DOI
mailto:dasilvg@ccf.org


170

filling so that patients experience the urge to def-
ecate at higher rectal volumes. SNM also induces 
retrograde colonic propagating sequences and 
slows colonic transit [10].

Basic scientists propose that there is a signifi-
cant amount of central nervous system modula-
tion from SNM.  Several studies suggest that 
continuous low-flow stimulation of somatic 
afferent fibers that induce anal sphincter contrac-
tion may permanently modify the ascending 
supraspinal control of defecation [11]. This is 
supported by increased locoregional cerebral 
flood flow activity noted on PET during active 
nerve stimulation with continued increased PET 
activity after two  weeks of continuous activity. 
These changes in cerebral activity are consistent 
with its effects on afferent projections of the 
vagus nerve. Initial activity in the frontal cortex 
may reflect focused attention, whereas subse-
quent activation of the caudate nucleus may 
reflect recruitment mechanisms involving learn-
ing and reward processing [12]. These alterations 
may contribute to improved continence over time 

[13]. All this modulation translates to increasing 
stimulatory threshold for the anal canal and 
decreased anal sensitivity, leading to significantly 
improved FI scores [12, 14].

The lasting effects of SNM in neuromodula-
tion have been demonstrated in mouse models in 
which continuous stimulation has been shown to 
augment anal representation in the sensory cortex 
and restore afferent pathways following injury 
[15]. Some postulate that with long periods of 
stimulation, the cerebral neuroplasticity may be 
remolded to restore the neural circuitry to its pre- 
incontinent state. However, studies on this remain 
inconclusive [16, 17].

 Procedure

Implantation of the InterStim™ system is per-
formed in two stages  – test and implantation 
phases – by most surgeons. Percutaneous nerve 
evaluation (PNE) can be done as an outpatient 
procedure to reduce the number of necessary 
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Fig. 14.1 Sacral nerve modulation: the lead is ideally placed through the S3 foramen and the implantable pulse genera-
tor is placed below the iliac crest and lateral to the sacrum. (Reused with permission. Copyright Springer Nature [52])

V. W. Hui and G. da Silva



171

operations for a patient and seems to have a lower 
infection rate compared to a two-stage approach 
[18]. The two- stage procedure in the operating 
room offers several advantages. First, an opera-
tive test phase has been shown to reduce the num-
ber of false negatives by reducing the incidence 
of temporary wire migrations. Second, the dura-
tion of the test phase could be extended because 
tined leads do not carry an increased risk of 
infection. Third, these electrode leads are perma-
nent and do not require replacement in the second 
stage [19].

The test phase is performed under light seda-
tion with local anesthesia. The tined lead is 
placed into the S3 foramen in the operating room 
via fluoroscopic and patient-directed guidance. 
Electrostimulation is commonly demonstrated by 
sphincter bellowing with plantar flexion of the 
hallux. A temporary device is implanted for 
two  weeks in order to assess response. Fast 
responders may potentially undergo permanent 
pulse generator implantation as early as 1 week, 
but it is not clear whether this rapid response is 
predictive of long-term sustained outcome [20]. 
Thus, most surgeons wait two  weeks to assess 
true persistent response prior to returning to the 
operating room for permanent implantation.

The second stage essentially requires the 
exchange of the temporary to the permanent 
pulse generator device. Caution must be exer-
cised when electrocautery is used during the pro-
cedure as inadvertent damage to the lead, its 
extension, the implant, or nerve roots may occur 
with the conducted current. The settings of the 
permanent pulse generator may be reset with the 
electric current; thus, the company recommenda-
tion is to avoid use of electrocautery within 15 cm 
of the device. It should be noted that a meaning-
ful clinical response does not necessitate a com-
plete intraoperative motor response of all four 
active electrode poles. However, it has been 
shown that when all electrode poles are active 
during permanent implantation, the threshold 
needed for continued stimulation is diminished, 
which reduces the cost of SNM by prolonging the 
battery life [21]. SNM programming can be 
adjusted as an outpatient. It may be turned on and 
off, and its amplitude can be changed. Patients 

may also choose from preset programs of the 
device, depending on their symptomatology. The 
average battery life is approximately six  years, 
accounting for both cyclical and subsensory 
stimulation.

 Efficacy

Compared to non-invasive medical therapies 
such as pelvic floor exercises, bulking agents, 
and dietary changes, SNM has been able to 
improve symptoms in patients with FI.  A ran-
domized clinical trial of 120 patients in Australia 
compared patients with severe FI treated with 
SNM versus optimal combined medical therapies 
of pelvic floor exercises, bulking agents, and 
dietary modification. Patients who underwent 
SNM had significant reductions in the number of 
incontinent episodes per week from a mean of 
9.5 to 3.1 (p < 0.0001) and in the mean number of 
incontinent days per week from 3.3 to 1 
(p  <  0.0001), with improvement in overall FI 
quality-of-life scores at 12 months. Patients dem-
onstrated significant improvement within all four 
FI quality-of-life index domains, which include 
lifestyle, coping/behavior, depression/self-per-
ception, and embarrassment, as early as 3 months 
after SNM implantation. These improvements 
persisted at the 6- and 12-month follow-up. By 
contrast, there was no significant improvement in 
frequency of incontinence or quality-of-life 
scores in patients who did not undergo SNM. 
Furthermore, 47.2% of the SNM patients were 
noted to have achieved full continence at the 
12-month follow-up [6].

An early short-term prospective study of 50 
patients showed at least a 50% reduction in 
symptoms in more than half of the patients who 
underwent permanent SNM implantation. 
Furthermore, 26% of this group was able to 
achieve full the continence at the 17-month fol-
low-up. These patients noted a reduction in 
median FI episodes per  fortnight from 14 to 2 
(p < 0.0001), with significantly greater ability to 
control and defer defecation (p  <  0.0001). 
Unfortunately, more than a quarter of the overall 
cohort did not respond or were dissatisfied after 
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the initial test stage [22]. However, the SNM 
Study Group was able to demonstrate a 90% suc-
cess rate after the initial test stage and was able to 
evaluate the long-term efficacy of SNM for FI via 
a prospective study of 120 patients from 14 cen-
ters in North America and Australia. Therapeutic 
success was defined as at least a 50% reduction in 
incontinent episodes per week compared to base-
line. At 12 months, therapeutic success was noted 
in 83% of patients, with 41% achieving complete 
continence. These results persisted at 24 months 
with a therapeutic success rate of 85%. 
Therapeutic success rates of 86% and 89% were 
also noted over the long-term follow-up periods 
of three and five years, respectively. In addition, 
36% of SNM patients maintained complete con-
tinence at five  years, illustrating the potential 
durable effects of SNM [23–25].

In terms of other measures of success, the 
study was notable for demonstrating a reduction 
in the number of FI episodes per week from a 
mean from 9.4 per week at baseline to a mean of 
1.9 per week post-SNM at the initial 12-month 
follow-up. These results were sustained at 
five  years, with a significant decrease from a 
mean of 9.1 at baseline to a mean 1.7 episodes 
per week [23–25]. These findings were corrobo-
rated in a Finnish multicenter trial of 317 patients 
who underwent, SNM in which 59.3% of patients 
who underwent the permanent implantation stage 
reported significant alleviation of their FI symp-
toms at a mean follow-up of 2.4  years (range 
8 days to 13.3 years) [26].

The European Outcome Study Group for 
SNM has established the durable effects of SNM 
via a 10-year prospective follow-up from 10 par-
ticipating centers with sustained therapeutic suc-
cess in 71.3% of the 407 patients, in which 50% 
of the patients achieved full continence. The 
number of FI episodes per week was significantly 
reduced from a median of 7 to 0.25 per week, 
with the median CCF-FIS decreasing from 16 to 
7 and the St. Mark’s score also decreasing signifi-
cantly from 19 to 6 (all p < 0.001) [27].

Similarly, several studies published from St. 
Mark’s Hospital have also noted a test stage suc-
cess rate of 82–92%, which led to permanent 
SNM implantation. Over 90% of patients had at 

least a 50% reduction in incontinent episodes per 
week at 1 year after permanent implant. Eighty- 
three percent of patients had persistent therapeu-
tic success at the 10-year follow-up, with a 
reported 48–61% of patients achieving full conti-
nence [28, 29]. These studies prove that patients 
who achieve significant improvement during the 
test stage may achieve long-lasting impactful 
outcomes after permanent implantation.

 Predictors

Some studies were not able to identify predictors 
of success after implantation of SNM [27, 30], 
while others have not been able to corroborate 
these predictors. Studies have shown that a low 
threshold intensity to obtain motor response dur-
ing the test stage may be associated with improved 
implantation stage outcomes [31–33]. Pudendal 
nerve terminal latency has been shown to be a 
predictor for long-term patient satisfaction after 
SNM implantation [34]. Patients who have loose 
stool consistency may have more favorable out-
comes with SNM [32]. Pre-SNM anal manome-
try demonstrates lower resting and squeeze 
pressures in patients with FI, but these findings 
do necessarily predict success/failure of SNM 
[26]. Notable short-term improvement in FI 
scores at 6 months from baseline has been shown 
to be a significant positive predictor of success 
[odds ratio (OR): 6.29; 95% confidence interval 
(CI): 1.33–34.3; p = 0.025], particularly improve-
ment of FI scores from three to six months (OR: 
41.5; 95% CI: 3.51–811; p = 0.007). In addition, 
improvement in urge incontinence during the test 
phase has also been shown to be a potential posi-
tive predictor for reduction in FI (OR: 10.8; 95% 
CI: 1.72–132; p = 0.036) [33].

Potential predictors of failure may include 
patients who require repeated test stage proce-
dures and those with minimal improvement 
 during the test stage. While some studies note 
that evidence of significant anal sphincter trauma 
is a negative predictor, other studies contend 
there is no difference in clinical outcomes in 
patients with or without sphincter defects [31]. 
Increasing age has also been demonstrated as a 
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negative predictive factor in at least one study, 
where for every 1-year increase in age, the odds 
of successful outcomes at five years decrease by 
4.3% (OR: 0.96; 95% CI: 0.92–0.99; p = 0.016) 
[27, 31, 33]. However, the safety profile of SNM 
is such that it should be at least attempted in 
patients who are candidates for the procedure.

 Complications

Comorbidities associated with permanent SNM 
implantation are low. Surgeons commonly field 
complaints of pain at the implantation site, post-
operative hematoma, and wound infection, 
among others. Of the reportable events from vari-
ous studies, the most common event was loss of 
efficacy at 37%, lack of efficacy or suboptimal 
efficacy at 12.1–27.1%, and pain/discomfort 
ranging from 13–21.7% [33, 35]. Early infection 
rates were reportedly as high as 10.8%, [36] but 
other studies suggest that infection rates after 
permanent implantation may range as low as 1.6–
3.9% [22, 35, 37].

Additional procedures may be an unexpected 
complication related to SNM.  Patients may 
require revision, replacement, and/or removal of 
their device. The most common cause for surgi-
cal revision is device migration. Replacement of 
the device is most commonly related to battery 
depletion, as the average battery life lasts for 
six  years. The most common reason for device 
explantation is lack of efficacy [21, 25].

Lead migration, erosion, and loss of efficacy 
can occur in both stages. However, meaningful 
outcomes can still be achieved after lead reim-
plantation with significant decrease in CCF-FIS, 
although these changes may not be as in substan-
tial as in those patients who did not require addi-
tional procedures. Furthermore, patients who 
require lead reimplantation before the implanta-
tion stage tend to have worse functional outcomes 
than those who require reimplantation after the 
implantation stage [38].

Adverse stimulation is also a rare event. This 
may be confused with pain at the implant site and 
can be differentiated by turning off the device 
and may require a change in the stimulation 

programming. Electrical shock may occur if 
insulation breaks at the connection of the lead 
and extension. High pulse widths and high-fre-
quency stimulations may lead to irreversible 
nerve damage. Poor result or leg pain early in the 
postoperative course may lead to more unfavor-
able long-term outcomes [39]. If patients have 
initially good results but then lose efficacy, it is 
necessary to evaluate for potential lead or battery 
dislocation, damage, trauma, or the stimulation 
programming for possible readjustment.

 Comparison to Other Nerve 
Stimulation

A recent systematic review and meta-analysis 
comparing SNM to percutaneous tibial nerve 
stimulation (PTNS) for the treatment of idio-
pathic FI demonstrated that both modalities pro-
vided symptomatic improvement, without any 
difference in efficacy. However, SNM was shown 
to have a greater reduction in the number of 
weekly FI episodes, greater CCF-FIS improve-
ment, and better FI quality of life scores, espe-
cially in the coping and depression domains [40]. 
Patients who fail PTNS and subsequently undergo 
SNM may still experience significant therapeutic 
benefit with improvement in FI scores [41]. A 
randomized controlled trial of PTNS versus sham 
noted a mild advantage with PTNS in terms of 
CCF-FIS improvement, but not necessarily in the 
mean number of incontinent episodes per week 
[42]. PTNS is not currently FDA approved for 
use in the United States, and its effectiveness 
remains to be seen.

 Cost and Quality of Life

Even if there is no significant difference in physi-
cal scores or significant changes in FI symptoms, 
SNM patients tend to demonstrate higher mental 
health scores including vitality, social function, 
lifestyle, and depression domains [29, 43, 44]. 
Some patients explain that they were able to have 
a more active social life after SNM therapy, 
though their functional outcomes did not drasti-
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cally change based on various bowel diaries/
scores. Patient perspectives of their overall bowel 
health improve dramatically with improvement 
in FI episodes and FI scores [45]. In addition, 
there have been demonstrable positive effects on 
sexual function with substantial improvements in 
arousal, satisfaction, and pain, with a trend 
toward increased desire in women with pelvic 
floor disorders after SNM treatment [46]. In addi-
tion to the improvements in quality of life, SNM 
is actually cost-effective for patients plagued 
with long-term FI.  In a cost analysis study per-
formed in France, the average cost of SNM for 
the treatment of FI was €6581 more (95% confi-
dence interval €2077–11,084; p = 0.006) for the 
first two  years compared to alternative treat-
ments. However, in those patients in whom there 
is greater than 50% improvement in their inconti-
nence severity scores, the incremental cost-effec-
tiveness ratio was €185,160 at 24  months [47]. 
The enhancements in quality of life and signifi-
cant long-term cost-effectiveness justify the early 
costs for patients impaired with moderate-to-
severe FI.

 SNM for Other Etiologies

Several small-volume studies were performed in 
patients undergoing SNM for FI after pelvic sur-
gery. Overall, patients who did not require a 
proctectomy demonstrated a greater improve-
ment in CCF-FIS after SNM implantation. In 
those who underwent a proctectomy, patients 
with nonmalignant disease fared better than those 
in whom the resection was performed for cancer. 
All studies showed that SNM did improve func-
tional and quality-of-life scores, but not necessar-
ily improve anal manometry scores. The effects 
of radiation in response to SNM are unclear, as 
most of these studies were performed on a het-
erogeneous population undergoing pelvic sur-
gery for various etiologies [48–50]. SNM 
implantation has been reported in patients with 
inflammatory bowel disease-associated FI with 
some demonstrable success, but long-term out-
comes remain to be seen [51].

 Summary

SNM has had a tremendous impact on the treat-
ment of FI since its inception. For the patient in 
our case with moderate-to-severe FI, it may be 
highly effective and also benefit her urinary incon-
tinence. SNM may be life-changing in patients 
crippled both physically and mentally by FI, as 
demonstrated in various long-term follow- up stud-
ies. Although the device may require additional 
procedures and adjustments, its risks are relatively 
low. In patients who demonstrate a greater than 
50% improvement in their symptoms, this modal-
ity is cost-effective with highly replicable results.

 Commentary

Tracy L. Hull

Fecal incontinence (FI), although not life threaten-
ing, can be a devastating condition. The anguish 
unleashed from the fear of FI can lead to social iso-
lation and emotional desolation. The etiology of FI 
is multifactorial, and treatment must be individual-
ized and based on a careful history, physical exam, 
and selected testing [53]. Many factors influence 
the ability to control stool and gas. These include 
diet, stool consistency, other bowel surgery, injury, 
and other unknown factors. Most treatment starts 
with diet manipulation, reducing diarrhea, and 
physical therapy training (biofeedback) [53]. 
However, while these treatments can improve FI, in 
many instances, it does not result in sufficient 
reduction to alleviate the anguish of FI. Innovations 
to improve the quality of life of those with FI have 
evolved over the years. Repair of an injured sphinc-
ter muscle is still included in the treatment arma-
mentarium. Surgeons can repair a sphincter defect, 
but long-term results are disappointing [54]. The 
artificial bowel sphincter, stimulated gracilis wrap, 
and magnetic sphincter have all had variable suc-
cess in treating FI, but are no longer available treat-
ments in the United States [55].

Stimulation of the sacral nerves (typically S3) 
was an accepted treatment of urinary inconti-
nence [56]. The observation that bowel function 
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was improved with this therapy led to trials uti-
lizing sacral neuromodulation (SNM) for FI. 
Initially, the speculation was that direct stimula-
tion of the muscle occurred with SNM (like a 
pacemaker for the anal sphincter). While the 
exact mechanism of action is unknown, direct 
afferent stimulation to the brain with resultant 
brain stimulation is felt to be mechanism of 
action. The beauty of this therapy is that it is 
done in two stages and allows a trial of stimula-
tion and, if improvement is recorded, the perma-
nent device can be implanted. Additionally, 
SNM is approved for patients with a sphincter 
defect of up to 60°, but even patients with a 
defect up to 120° have reportedly had successful 
results [57]. Lastly, 35% of SNM patients 
assessed at 5-year follow- up achieved complete 
continence, an outcome not matched with other 
current therapies [25].

SNM has minimal morbidity. Problems 
with lead erosion or displacement along with 
the need to replace the battery about every 
5 years remain long-term factors that require 
continuous contact with these patients [38, 
58]. New rechargeable batteries are now avail-
able. Numerous published studies from many 
countries have corroborated the optimistic 
results with SNM since the mid 1990s. SNM is 
currently the therapy of choice for most 
patients with FI who fail nonsurgical therapy.
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Approach to Pelvic Organ Prolapse

Claire S. Burton and Jennifer T. Anger

 Case Scenario

A 53-year-old woman with a history of three vagi-
nal deliveries presents with a bothersome bulge and 
sensation of pelvic heaviness for 3 years. On exam 
she has multicompartment prolapse (POP-Q Aa+2, 
Ba+2, C0, Ap0, Bp0, gh5, pb2, tvl9), Stage 3. She 
is interested in surgical repair.

 Introduction

The pelvic organs are supported by the pelvic 
floor muscles. The support of the vagina and 
uterus can be classified into three levels as 
described by DeLancey (Fig. 15.1). Level I sup-
port of the vaginal apex is dependent on the 
strength of the uterosacral and cardinal liga-
ments. Level II support of the midvagina is via 
the connection of the posterior endopelvic fascia 

to the lateral pelvic sidewalls. And finally, level 
III support is the fusion of the endopelvic fascia 
to the perineal body and pubic symphysis [1].

Pelvic organ prolapse (POP) refers to the pro-
gressive descent of pelvic organs into the vaginal 
canal, and is typically categorized into three com-
partments. Anterior compartment prolapse, also 
referred to as cystocele or cystourethrocele, refers to 
descent of the bladder or urethra. Posterior compart-
ment prolapse (rectocele) refers to a descent of the 
rectum or small bowel, which causes the posterior 
vaginal wall to bulge into the vagina. And lastly, 
descent of the uterus or vaginal apex is referred to as 
uterine or vault (in the absence of a uterus) prolapse, 
respectively. Vault prolapse may also contain 
descent of small bowel, which is referred to as an 
enterocele.

Pelvic organ prolapse affects 30–40% of 
women in their lifetimes. One in nine women will 
undergo surgery for POP [2, 3]. Parity is a major 
risk factor for the development of POP. Other risk 
factors include vaginal delivery, obesity, chronic 
constipation, increasing age, and prior pelvic sur-
gery [4]. There also may be a degree of heritabil-
ity, as women with affected first-degree relatives 
have a two- to threefold increase of developing 
prolapse, and a positive family history is associ-
ated with earlier onset and more rapid progres-
sion of symptoms [5]. The COL1A1 (collagen 
type I, alpha I) and COL3A1 (collagen type 3 
alpha 1) have been associated with increased 
POP risk [6, 7].
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There are multiple means to measure success 
after repair of POP, but the most commonly uti-
lized, and probably most important, is subjective 
improvement by the patient. Although most 
diagnostic of POP is the sensation of a vaginal 
bulge, common patient symptoms may also 
include voiding difficulty, defecatory dysfunc-
tion, dyspareunia, or a feeling of pelvic heavi-
ness, pressure, and/or pain. Many patients will 
continue to have a small degree of prolapse even 
after surgery, but improvement in symptoms and 
the absence of the feeling of a “bulge” is associ-
ated with patient satisfaction and improvements 
in quality of life [8]. Other more strict definitions 
of success of prolapse repair are anatomic, with 
some studies classifying success only if the lead-
ing edge is above or at the hymen, though most 
women only develop symptoms when the lead-
ing edge is more than 0.5 cm beyond the hymen 
[9]. Conversely, the most liberal definition of 
failure would be the need for repeat prolapse 
surgery.

The success of a surgical repair is in part 
dependent upon a correct assessment of the spe-
cific sector defect and degree of prolapse. The 
Pelvic Organ Prolapse Quantification System 
(POP-Q) (Fig. 15.2) is commonly utilized to 
define the location and degree of prolapse. There 
is no cutoff point for which surgical repair is rec-
ommended. Rather, it is considered a quality-of- 
life procedure that should be repaired based upon 
patient preference. Other management options 
include observation or pessaries.

The following chapter will highlight the surgi-
cal options for POP, and the indications and 
options for vaginal, abdominal, or perineal repair.

 Anterior Compartment Prolapse

 Vaginal Approach

Anterior vaginal prolapse or cystocele can occur 
because of a (1) central defect in the vaginal 

III
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II

I

Ischial spine &
sacrospinous

ligament

Levator ani

Pubocervical
facia

Rectovaginal
facia

Level I

Level II

III

Fig. 15.1 DeLancey’s 
three levels of pelvic 
support. (Reprinted with 
permission. Copyright 
1992 with permission 
from Elsevier [1]. 
Source: Linda 
M. Szymanski, Jessica 
L. Bienstock: The Johns 
Hopkins Handbook of 
Obstetrics and 
Gynecology: www.
obgyn.mhmedical.com. 
Copyright © McGraw- 
Hill Education. All 
rights reserved.)
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wall, (2) a defect in the lateral attachments of 
the pubocervical fascia to the arcus tendineus 
fascia pelvis, or (3) a transverse defect in the 
separation between the pubocervical fascia and 
the cervix. Proper identification of the location 
of defect is crucial for selecting the appropriate 
repair [10, 11].

 Native Tissue Repair
A transvaginal approach is ideal to address an 
anterior compartment central defect. First per-
formed by Kelly in 1913, plication has been a 
mainstay of central cystocele repair. Although 
there is no truly standardized procedure, anterior 
colporrhaphy is generally performed by making a 
midline incision in the anterior vaginal wall and 
dissecting laterally on each side to expose the 
prolapsed prevesical fascia [12]. The dissection 
should be carried out to the arcus tendineous fas-
cia pelvis bilaterally. Absorbable sutures (usu-
ally 2–0) are used to plicate the muscularis and 
adventitia of the anterior vaginal wall (Fig. 15.3). 

Aa

Ba C

D

3 cm

gh
pb

Ap

Bp

tvl

Fig. 15.2 POP–Q system examination. Aa, point A ante-
rior, Ap, point A posterior, Ba, point B anterior; Bp, point 
B posterior; C, cervix or vaginal cuff; D, posterior fornix 
(if cervix is present); gh, genital hiatus; pb, perineal body; 
tvl, total vaginal length. (Copyright Carol Davila 
University Press [96]) [This is an open-access article dis-
tributed under the terms of the Creative Commons 
Attribution License, which permits unrestricted use, dis-
tribution, and reproduction in any medium, provided the 
original work is properly cited.]

a b

Fig. 15.3 (a) Cystocele with (b) native tissue plication of anterior vaginal wall. (Courtesy of Jennifer T. Anger MD)
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A Kelly plication refers to additional sutures 
placed at the bladder neck and urethra to treat 
incontinence [13]. Anterior repair should always 
be accompanied by cystoscopy to ensure ureteral 
patency, as sutures placed too deep can cause ure-
teral obstruction [14]. The excess skin of the 
anterior vaginal wall is removed and the mucosa 
is reapproximated.

The majority of first time prolapse surgery is 
performed using the patient’s own tissue, also 
known as native tissue repair, though high recur-
rence rates (20–30%) have led surgeons to aug-
ment repairs with mesh or biografts for added 
support [15, 16]. Historically, long-term success 
for first time repair of native tissue anterior col-
porrhaphy is lower (30%) when strict anatomic 
definitions (leading edge at least 2 cm above the 
hymen) are used. When patients were reevaluated 
with less strict definitions though, 95% of patients 
report no bulge symptoms with a standard ante-
rior colporrhaphy [17, 18]. Techniques such as 
utilization of slower absorption or permanent 
sutures may improve outcomes [19]. Song et al. 
showed that the use of a purse string suture in 
addition to plication increased success to 98% at 
4 years [20]. Additionally, the role of apical sup-
port in anterior prolapse has now been well 
defined. Support of the apex can improve anterior 
wall prolapse 63% of the time, and women with 
combined anterior and apical repair have lower 
reoperation rates than anterior repair alone 
(11.6% vs. 20.2%) [15, 21].

 Mesh Repair
Because of the historically limited success of 
transvaginal anterior repair, mesh-augmented 
repairs gained popularity. Additionally, the inclu-
sion of mesh in anterior repair helps to address 
both lateral and central defects, while plication 
alone really only addresses the central compo-
nent. Mesh repair for anterior compartment pro-
lapse is usually performed with the use of a kit 
with pre- prepared mesh and anchors. Each kit 
varies slightly, but most involve placing a piece of 
polypropylene mesh between the vaginal epithe-
lium and underlying fascia and anchoring it in a 
tension- free manner to a connective tissue struc-
ture such as the sacrospinous ligament, obturator 

internus membrane, iliococcygeus ligament, or 
arcus tendineus fascia lata [22, 23]. Unfortunately, 
high complications rates related to polypropylene 
mesh such as extrusion (exposure of graft mate-
rial in the vagina) and erosion (presence of graft 
material in the urinary tract) led to the FDA to 
issue two warnings in 2008 and 2011, ultimately 
leading to an increase in the classification of poly-
propylene mesh from Class II (moderate risk) to 
Class III (high risk) [24]. Most recently, in April 
of 2019, the FDA mandated an immediate recall 
of mesh utilized specifically for transvaginal 
repair of prolapse. This mandate did not include 
transvaginal mesh slings or abdominally placed 
mesh for prolapse repair [25].

In comparing surgical outcomes of native tis-
sue and mesh repairs, mesh has better anatomic 
outcomes, but equivalent or decreased functional 
outcomes compared to native tissue repairs [26–
30]. In a Cochrane Review of anterior compart-
ment prolapse from 2016, women had increased 
rates of anterior prolapse recurrence (32–45% vs. 
13%), prolapse awareness (18–30% vs. 13%), 
and need for repeat surgery within 1–3  years 
(2–7% vs. 2%) with native tissue repair com-
pared to women with mesh repair [31]. 
Conversely, women with mesh-augmented 
repairs had an 11% mesh exposure rate, with a 
need for repeat surgery of 7.3% for mesh expo-
sure. Similarly, in another comparison of native 
tissue versus mesh, the 5-year risk of need for 
repeat surgery was higher in the mesh group due 
to mesh complications (15.2% vs. 9.8%) [32].

A NSQIP analysis of 6849 women during the 
period 2006–2013 with either mesh or native tis-
sue anterior repair reported increase in 30-day 
complications in patients receiving mesh, and on 
multivariate analysis mesh was associated with 
negative postoperative outcomes such as 
unplanned intubation, prolonged ventilation, 
blood transfusion, and overall surgical complica-
tions, though overall rates of these complications 
were low [33].

Though anatomic outcomes may be better 
with a mesh-augmented repair, the PROSPECT 
(PROlapse Surgery: Pragmatic Evaluation and 
randomized Controlled Trials) trial compared 
865 women with mesh versus native tissue repair 
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and demonstrated no improvement in patient- 
reported symptoms or quality of life over a 2-year 
period [34]. Given this, many studies have repeat-
edly concluded that the risks of bladder injury, 
repeat surgery, and mesh complications do not 
outweigh the benefits of improved anatomic 
 outcome without any correlating symptom or 
quality- of-life improvement [31, 34, 35].

 Biograft Repair
As polypropylene mesh kits have since been 
removed from the market, there has been 
increased interest in the use of absorbable mesh 
or biografts to achieve improved anatomic out-
comes without the complications associated with 
mesh [36]. Unfortunately, absorbable mesh has 
not shown a decrease in complications and in fact 
has shown high rates of mesh extrusion [37, 38].

Biografts also theoretically offer an alternative 
to mesh in terms of increasing support beyond 
native tissue alone without the risk of erosion or 
exposure. The PROSPECT randomized trial arm 
comparing 673 women with standard native tissue 
versus Biological-graft-augmented repair found 
no improvement in symptom or quality-of-life 
scores but did in fact find an increased rate of 
women reporting “something coming down” in 
the graft arm compared to native tissue at 2 years 
(40 vs. 31%, p = 0.04). Other RCTs of cadaveric 
fascia lata and porcine dermis used for augmenta-
tion of anterior repair have similarly failed to 
show significant improvement in outcomes com-
pared to native tissue repair [39–41].

The use of autologous fascia lata has demon-
strated durable success for recurrent anterior pro-
lapse, but the morbidity of a fascial harvest has 
made this option less attractive for an initial 
repair [42]. Thus, native tissue repair with central 
plication remains the mainstay of surgical treat-
ment for the initial presentation of anterior com-
partment prolapse with a central defect without 
significant apical prolapse.

 Paravaginal Repair
For lateral defects, the transabdominal paravagi-
nal repair offers the best visualization and will 
be discussed later. A vaginal approach for a para-

vaginal repair is performed by dissecting later-
ally to the limits of the pubic rami and then 
plicating the suburethral and paravaginal con-
nective tissue to the midline [43]. While the vag-
inal approach is feasible and associated with low 
rates of reoperation (7%), the poor visualization 
has been associated with an increase in compli-
cations [44–47]. In a series of 100 consecutive 
women undergoing vaginal paravaginal repair, 
22% had recurrence within 1  year, and there 
were 21 major and 14 minor complications [46]. 
In another series of 135 women with 9 years of 
follow- up, anatomic recurrence was 45% and 
symptomatic recurrence was 26% [44]. This is 
likely due to the fact that paravaginal defects are 
associated with loss of apical support (uterine or 
vaginal vault prolapse), and paravaginal repair 
may not be sufficient to address apical support 
defects.

 Abdominal Approach

Open abdominal paravaginal repair was popular-
ized by Richardson in the 1970s [48, 49], and 
with the advent of minimally invasive surgery, 
laparoscopic paravaginal repair remains a valu-
able option for lateral anterior defects. A trans-
peritoneal approach is utilized, and the retropubic 
space is dissected by opening the peritoneum 
between the obliterated umbilical arteries and 
entering the space of Retzius until the obturator 
internus fascia and arcus tendineus fascia pelvis 
(ATFP) is visualized. The assistant places a fin-
ger vaginally to palpate the ischial spine and 
manually elevate the lateral sulcus. Interrupted 
sutures are then placed through the pubocervical 
fascia, obturator internus fascia, and Cooper’s 
ligament.

Bedford and colleagues reported on long-
term outcomes of 223 women who underwent 
laparoscopic paravaginal repair at the time of 
uterosacral colpopexy or hysteropexy and 
reported 73% subjective failure at a median of 
18 months; 37% required reoperation for recur-
rent anterior prolapse and 60% required any pro-
lapse reoperation [50].

15 Approach to Pelvic Organ Prolapse
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 Posterior Compartment Prolapse

Prolapse of the posterior vaginal wall is due to 
a defect in the rectovaginal fascia that can be 
classified into low (hymen to perineal body), 
mid (due to weakness of the lateral attachment 
to the arcus tendineus), or high (due to weaken-
ing of the uterosacral and cardinal ligament 
complex) vaginal defects [51]. The levator 
muscular sling serves to pull forward the distal 
vagina and creates the posterior angulation of 
the vagina. While prolapse of the posterior 
vagina may include enterocele or sigmoidocele, 
rectocele is the most common, and is generally 
used to describe any posterior wall prolapse. 
Symptoms of rectocele include constipation, 
difficulty evacuating stool, and presence of a 
vaginal bulge. The goal of posterior prolapse 
surgery is to restore the vaginal axis, preserve 
vaginal depth, and prevent narrowing or steno-
sis of the vagina.

 Native Tissue Repair

Transvaginal native tissue rectocele repair is the 
most common approach. This is performed by 
incising the posterior vaginal epithelium and per-
forming a midline plication of the fascia with 
absorbable suture (Fig. 15.4). Care must be taken 
not to diminish the length or caliber of the vagi-
nal vault. Additionally, rectal injury is possible, 
so it is wise to perform a rectal exam after plica-
tion has been completed. Transvaginal rectocele 
repair has better long-term anatomic success than 
cystocele repair, but the most common side effect 
of dyspareunia can be seen in 8–33% of patients 
[52, 53].

In an effort to reduce the morbidity of trans-
vaginal rectocele repair, Richardson proposed 
site-specific repair, wherein interrupted sutures 
are placed only at the site of discrete and pal-
pable fascial defects [51]. Unfortunately, in a 
retrospective study, patients with site-specific 

Vagina

Paravaginal
fascia

Rectum

Pre-rectal
fascia

Prerectal
space

Fig. 15.4 Diagram of native tissue repair of rectocele defect by incorporating pararectal and prerectal fascia with run-
ning, locking suture. (Reused with permission. Copyright Springer Nature [56])
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repair had increased recurrence rates and no 
improvement in complication rates or dyspareu-
nia compared to a traditional posterior colpor-
rhaphy [54]. Transanal repair has also been 
proposed as a mechanism to decrease postoper-
ative dyspareunia, but recurrence rates are sig-
nificantly higher (42% vs. 10%) and thus should 
be avoided [55].

Because of the high rates of postoperative dyspa-
reunia, the risks and benefits of repair of asymptom-
atic posterior prolapse at the time of an 
anti-incontinence procedure or anterior repair 
should be discussed with the patient. The advan-
tages of repair include restoration of the normal 
vaginal axis and creation of a more solid pelvic 
floor, which can reduce rates of prolapse recurrence 
and potentially improve outcomes of anti- 
incontinence surgery [56]. In women with a wid-
ened genital hiatus, posterior repair together with 
perineorrhaphy will also restore vaginal anatomy 
and improve sensation during sexual intercourse.

 Mesh and Biograft Repair

As the subjective and anatomic success of native 
tissue repair for posterior prolapse is quite high 
(~90%), mesh- or biograft-augmented repairs 
are unlikely to provide any further benefit [55]. 
A 2018 Cochrane review and meta-analysis 
compared native tissue and mesh-augmented 
repairs and found no difference in recurrence, 
need for repeat surgery, awareness of prolapse, 
or dyspareunia [55, 57]. Similarly, biografts 
have failed to demonstrate any improvements in 
anatomic or subjective outcomes [58, 59]. In a 
randomized controlled trial of 160 women com-
paring standard native tissue repair to porcine 
graft repair, there was no difference in anatomic 
failure (12% vs. 9%) or vaginal bulge symptoms 
(3% vs. 7%) in graft versus control at 12 months 
[59]. Although there is no specific harm associ-
ated with biologic graft augmentation, the 
Choosing Wisely Campaign advises against 
mesh and biologic graft use in primary repair of 
the posterior compartment [60].

 Apical/Vault Prolapse

Apical prolapse includes prolapse of the uterus 
or, after hysterectomy, the vaginal vault.

The cardinal-uterosacral ligament complex 
serves as the main support structure for the apex 
of the vagina. After hysterectomy, this ligament 
complex detaches from the vaginal cuff at the 
level of the ischial spine and can lead to vault 
prolapse. Vault prolapse (posthysterectomy api-
cal prolapse) often includes an enterocele as 
well, as the endopelvic fascia is weakened after 
hysterectomy and allows the peritoneum to pro-
trude through the fascial defect. The rate of api-
cal repairs has increased as it has become more 
apparent that missed apical defects are a cause 
of surgical failures, and that the inclusion of api-
cal repair is associated with improved outcomes 
compared to anterior or posterior repair alone 
[61]. The optimal approach for apical prolapse 
is undetermined as of yet, though abdominal 
sacral colpopexy with mesh appears to have the 
lowest rates of anatomic failure, symptomatic 
failure, and reoperation rates (Table  15.1) [9]. 
Both abdominal and vaginal approaches, with 
and without mesh, will be discussed in this 
section.

 Vaginal Approach

 Native Tissue Repair
Transvaginal apical prolapse repair is generally 
accomplished via uterosacral ligament suspen-
sion (USLS) or sacrospinous ligament fixation 
(SSLF). USLS can be performed either intra- or 
extraperitoneally. Sutures are placed through the 
uterosacral ligament, pubocervical fascia, and 
rectovaginal fascia bilaterally, bringing the vagi-
nal cuff to the level of the ischial spine (Fig. 15.5). 
This may cause kinking of the distal ureter, so it 
is crucial to perform intraoperative cystoscopy to 
ensure ureteral integrity, as demonstrated by 
efflux of urine from the ureteral orifices.

SSLF is performed by placing sutures through 
the sacrospinous ligament, medial to the ischial 

15 Approach to Pelvic Organ Prolapse
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spine and the vaginal muscularis. While this fixa-
tion method was popular with the use of mesh- 
based kits, it is also used in native tissue repairs. 
Self-capture suture devices, such as the Capio ®, 
can assist in suture placement in the ligament. 
Although the classic SSLF is a unilateral proce-
dure, this procedure can be performed unilater-
ally or bilaterally [62].

A third option for apical support is the iliococ-
cygeus fascia fixation. Initially described by Sze 
and Karram, the vaginal apex is sutured to the 
iliococcygeal fascia, just below the ischial spine. 
The advantage of this approach is the decreased 
likelihood of injury to the pudendal nerve. The 
procedure also offers good success, with cure of 
up to 89% at 5  years [63]. In a review of 158 
women, ileococcygeus fixation success was bet-
ter if hysterectomy was performed at the same 
time (100% for mild prolapse, 91.2% for 
advanced prolapse) [64].

The OPTIMAL Trial is a multicenter random-
ized controlled trial that compared treatment of 
vault prolapse with either USLS or SSLF in 374 
women. Adverse events were also equivalent, but 
all cases of ureteral obstruction (3.7%) occurred 
in the USLS arm [65]. Extended 5-year outcomes 
from the trial were reported in 309 women. Rates 
of surgical failure (defined as POP-Q point C 
descended more than one-third vaginal length, 
POP Aa/Ba/Ap/Bp beyond the hymen, bother-
some bulge, or re-treatment) rose each year. At 

5 years, surgical failure was 64.8% in the USLS 
group and 71.2% in the SSLF group (p = 0.25). 
When anatomic and bothersome bulge symptoms 
were evaluated separately, there was still no dif-
ference between approaches (5-year anatomic 
failure: 51.1% vs. 59.7%, p = 0.11; 5-year both-
ersome bulge symptoms 42.1% vs. 47.8%, 
p  =  0.60). Five-year re-treatment rates were 
11.9% for USLS and 8.1% for SSLF [66].

While most of these repairs are commonly 
done at the time of or after hysterectomy, some 
women prefer to retain their uterus. Vaginal 
sacrospinous hysteropexy is performed by incis-
ing the posterior vaginal wall deep to the recto-
vaginal fascia (or superficial if posterior repair is 
also planned) and then bluntly dissecting the 
right pararectal space until the ischial spine is 
palpated and the sacrospinous ligament can be 
identified. Two permanent or delayed absorbable 
sutures are then placed through the sacrospinous 
ligament (under direct vision or with a ligature 
carrier) and the posterior cervix, with care to 
make sure that the sutures are not protruding 
through the vaginal wall.

In a multicenter randomized controlled trial of 
208 women with POP, Detollenaere and col-
leagues compared outcomes of sacrospinous hys-
teropexy and vaginal hysterectomy with 
USLS. At 12 months of follow-up, hysteropexy 
was found to be noninferior to hysterectomy in 
terms of bothersome bulge, need for repeat sur-
gery, quality-of-life measurements, or complica-
tions [67]. In a retrospective review of 146 
women with either sacrospinous hysteropexy 
versus vaginal hysterectomy with SSLF, hystero-
pexy was associated with a significantly lower 
rate of objective cure at 5-year follow-up (50% 
vs. 72.5%, p = 0.03), but subjective cure was not 
significantly different [68].

 Mesh-Augmented Repair
As with anterior and posterior repair, the use of 
mesh-augmented repairs gained popularity in the 
early 2000s. The rationale behind transvaginal 
mesh kits was the combination of an apical sus-
pension with mesh augmentation, all from an 
extraperitoneal and potentially safer approach. 
However, complications were reported at a high 

Uterosacral
ligament

Sutures through
uterosacral

ligament

Fig. 15.5 Diagram of uterosacral ligament suspension. 
(Reused with permission. Copyright Springer Nature 
[97])
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rate, resulting in two safety notifications in 2008 
and 2011 by the FDA. This preceded media atten-
tion and massive litigation, resulting in the with-
drawal of the majority of apical mesh products 
from the market and the ultimate FDA ban of 
mesh for transvaginal prolapse repair [69].

Even when transvaginal mesh was utilized 
more frequently, its benefit was debated, though 
many series showed that outcomes were superior 
to nonmesh approaches [26]. Zhu and colleagues 
evaluated their experience with transvaginal 
sacrospinous ligament fixation with polypropyl-
ene mesh in 60 patients, and found durable ana-
tomic improvement as well as improvement in 
quality-of-life scores with low rates of postopera-
tive pain (3.3%) and mesh exposure (3.3%) at 
2  years [70]. The Vaginal Mesh for Prolapse 
Repair Trial compared transvaginal mesh to 
native tissue repair for women with multicom-
partment and apical prolapse and found no sig-
nificant improvement in symptomatic or anatomic 
success [71]. Other smaller RCTs demonstrated 
decreased failure rates with mesh versus native 
tissue (3–16.9% vs. 39.4–65%), but mesh expo-
sure rates of up to 20% [72, 73]. A 2016 Cochrane 
review of apical prolapse found that in 6 RCTs 
with 598 women comparing mesh to native tissue 
vaginal repair, there was no difference in pro-
lapse awareness, repeat surgery for prolapse, or 
repeat surgery for SUI [9].

Transvaginal mesh was also used for hystero-
pexy in patients who desired uterine sparing sur-
gery. For example, the Uphold Lite (Boston 
Scientific) was placed by dissecting the anterior 
vaginal wall and suturing the mesh to the sacro-
spinous ligaments, cervix, and fibromuscular 
layer on the bladder. In a prospective cohort study 
of 76 vaginal versus 74 laparoscopic mesh hys-
teropexies, vaginal mesh hysteropexy had 80% 
anatomic success, 95% symptomatic success, and 
6.6% mesh exposure at 1-year follow-up [74].

 Abdominal Approach

Abdominal sacral colpopexy (ASC) is arguably 
the most durable repair for apical prolapse, and 
as mentioned above, transabdominal mesh placed 
for prolapse repair remains a viable option. A 

2016 Cochrane review of 583 women concluded 
that, with sacral colpopexy compared to vaginal 
repair, women had less prolapse awareness (RR 
2.11, CI 1.06–4.21), less need for repeat surgery 
(RR 2.28, CI 1.20–4.32), and fewer complaints 
of SUI (RR 1.86, CI 1.17–2.94) or dyspareunia 
(RR 2.53, CI 1.17–5.50). The disadvantages of 
ASC are longer hospital stay and recovery times.

Abdominal sacral colpopexy can be per-
formed: open, laparoscopically, or robotically. 
Regardless of approach, the key elements of the 
procedure include securing a graft, usually a 
y-shaped microporous, monofilament mesh, to 
the sacral promontory and vaginal apex/cervix as 
well as reducing any enterocele and performing a 
culdoplasty. Care must be taken to suture the 
graft without any tension (Fig.  15.6). If per-
formed open, it is commonly done through a 
Pfannenstiel incision, though a low midline inci-
sion can also be used. Supracervical hysterec-
tomy can also be performed at the time of ASC 
without increased complications compared to 
sacral colpopexy with prior hysterectomy [75]. 
When performing a concomitant hysterectomy, a 
supracervical approach (versus total) will signifi-
cantly reduce mesh-related complications, from 
over 20% in the total hysterectomy group to 5% 
in the supracervical group [76].

Fig. 15.6 Diagram of abdominal sacral colpopexy with 
Y-mesh to the vaginal cuff. (Reused with permission, 
Cleveland Clinic Center for Medical Art & Photography 
© 2018–2019. All Rights Reserved)
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 Native Tissue Repair
While mesh sacrocolpopexy is the gold standard, 
mesh litigation has led to an interest in perform-
ing ASC with autologous fascia. The advantages 
of autologous fascia are decreased risk of mesh 
infection and decreased rates of erosion, as there 
has been no reported case of autologous fascia 
erosion at the time of this publication. There has 
been little investigation into the long- term out-
comes of autologous fascia, but a small case 
series demonstrated 90% cure rate [77]. In an 
RCT comparing synthetic mesh versus  autologous 
fascia, ASC mesh had superior anatomic out-
comes. This was also true in a comparison of 
cadaveric fascia lata versus synthetic mesh, with 
a 9% mesh failure rate compared to a 32% fascia 
lata anatomic failure rate [78].

Autologous fascia can be harvested from 
either the rectus fascia or fascia lata. Rectus fas-
cia is advantageous if the ASC is being performed 
open, as a single incision can be used. 
Alternatively, fascia lata can be harvested from a 
small leg incision if ASC will be performed lapa-
roscopically or robotically.

 Mesh Sacral Colpopexy
In the Colpopexy and Urinary Reduction Efforts 
(CARE) trial of 223 women, mesh erosion for 
ASC was noted to be 10.5% at 7 years, and reop-
eration was noted to be 4.4%. This is compared to 
quoted rates of surgical failure of 40–60% and 
reoperation rates of 5% for transvaginal apical 
repair [65, 79]. In a large population-based study 
from Ontario, Canada, women with transvaginal 
mesh required reoperation more frequently than 
women with abdominal mesh or native tissue 
repair. Still, 10% of women with both vaginal 
and abdominal mesh required surgical revision or 
excision [80].

Linder and colleagues performed an NSQIP 
analysis of 6390 women who underwent non-
mesh vaginal apical repairs or minimally invasive 
sacral colpopexy (MISC) during the period 
2010–2016. Those undergoing MISC were more 
likely to be younger and undergo concomitant 
urethral sling placement. MISC was also associ-
ated with lower 30-day minor complications 
(3.9% vs. 5.6%, P  =  0.004) and lower rates of 

prolonged hospitalization >2  days (5.2% vs. 
7.9%, p < 0.001), but higher rates of progressive 
renal insufficiency or acute renal failure, requir-
ing dialysis. On multivariate analysis, there was 
no difference among 30-day complications, pro-
longed hospitalization, readmission, or reopera-
tion [81].

As with vaginal hysteropexy, laparoscopic 
mesh hysteropexy is an option for uterine preser-
vation. Gutman and colleagues also evaluated the 
12-month outcomes of 74 women undergoing 
laparoscopic sacral hysteropexy and found 77% 
anatomic success, 90% symptomatic success, 
and 2.7% mesh exposure [74].

 Perineal Procedures

 Perineocele
Herniation of abdominal organs through the 
perineum is a known complication of abdomino-
perineal resection or pelvic exenteration but may 
also occur in the absence of prior procedures. 
Perineocele may present with bulging of the 
perineum and a widened distance between the 
posterior fourchette of the vagina and the anus 
greater than 4 cm [82]. Symptoms include peri-
neal pressure, constipation, and need to splint 
and manually reduce the perineocele for defeca-
tion. Repair is performed by creating an inverted 
Y incision between the posterior vagina and 
either side of the rectum. By developing the 
ischiorectal fossae, the levator musculature can 
be exposed and the pararectal space entered. The 
posterior levator fascia is then sutured to the 
transverse perineal muscle and external anal 
sphincter so as to re-create the central perineal 
tendon. A series of 6 patients reported successful 
repair and resolution of symptoms with this sur-
gical approach [82].

 Colpocleisis
Women with bothersome prolapse who are not 
able to undergo a more invasive repair such as a 
sacral colpopexy and who are not interested in 
future penetrative intercourse or a functional 
vagina may be the best candidates for obliterative 
vaginal surgery, or colpocleisis, which can be 
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performed under regional anesthesia. LeFort, or 
partial colpocleisis, is the most common approach 
when the uterus is present to allow cervical dis-
charge to exit. Colpectomy can be performed if 
the uterus is absent. The anterior and posterior 
vaginal epithelia are removed and the walls are 
then sutured together to obliterate the vaginal 
cavity and reduce the prolapse. An aggressive 
perinorrhaphy is then performed (Fig. 15.7).

The procedure is generally well tolerated with 
few complications. On telephone follow-up at 
almost 4  years after surgery, 90% of women 
reported satisfaction [83]. Another series of 47 
women undergoing LeFort colpocleisis reported 
91.5% subjective cure at 14.8  months [84]. 
Another option for women who do not desire a 
functional vagina is to perform a constricting 
perineal procedure after any necessary anterior, 

a b c

d e f

Fig. 15.7 LeFort colpocleisis: (a) The vagina is everted 
and the anterior vaginal mucosa is incised and (b) sepa-
rated from the underlying fascia. (c) The same is repeated 
posteriorly. (d) The vaginal mucosal edge is then reap-
proximated in front of the cervix. (e) The anterior and pos-

terior vaginal wall edges are reapproximated horizontally, 
and plication sutures are placed beneath the bladder neck. 
(f) The outer mucosal edges are closed, leaving tunnels on 
either side of the vagina. (Reused with permission. 
Copyright Wolters Kluwer Health [98])
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posterior, or apical repair, in which much of the 
excess vaginal tissue is excised and the vaginal 
epithelium is reapproximated narrowly, leaving a 
1-cm genital hiatus [85].

 Summary

In the case of the 53-year-old woman with ante-
rior prolapse, the patient elected for a robotic 
ASC and hysterectomy with mesh with concom-
itant posterior colporrhaphy. For all women 
considering surgery for POP, a shared decision-
making approach outlining the advantages and 
disadvantages of mesh or graft- augmented 
repair is critical.

 Commentary

Benjamin M. Brucker

Pelvic organ prolapse is a very common condi-
tion. Cross-sectional data suggest that 25% of 
women have significant anatomical prolapse, 
with the leading edge of the prolapse at the 
hymenal ring or below [99]. Not all women with 
pelvic organ prolapse will require a surgical 
intervention, but it is estimated that at least 10% 
of the female population will eventually undergo 
surgical correction, presumably because of both-
ersome symptoms or derangements of normal 
pelvic floor/organ functions. As the population of 
the United States ages, and women remain more 
active later in life, the importance of understand-
ing how to manage women with pelvic organ pro-
lapse is more pertinent than ever before [100]. 
The authors of this chapter do a fantastic job lay-
ing out the surgical approaches to treating women 
with pelvic organ prolapse. This chapter touches 
on the myriad approaches that surgeons use to 
treat pelvic organ prolapse. The data pertaining to 
these options are clearly summarized and pre-
sented in an easy-to-understand format (i.e., 
Table 15.1).

When choosing from the various approaches 
to surgical correction of pelvic organ prolapse, 
one critical question patients and clinicians ask is 
“how successful is this surgery?” The stage is set 

for analyzing the data presented when the authors 
explain the range of definitions of “success” that 
are commonly used in publications. As we read 
the data and compare the approaches, we must 
remind ourselves of the importance of consider-
ing what definition is being used in a given series. 
It is also important to look at studies with consid-
eration of length of follow-up, taking into account 
the underlying disease process of pelvic organ 
prolapse. Additionally, understanding any bias 
each study may have, inherent to the study design 
and/or patient population, is critical. Finally, 
other factors, such as rates and severity of com-
plications and the availability of patient-reported 
outcomes, add branches to our expanding deci-
sion tree. The complexity of the comparison does 
not end there. As members of a healthcare com-
munity, we need to consider cost of treatment 
choices [101]. Further, as providers sitting in 
front of an individual patient, we add unique 
patient factors (i.e., past medical history or fam-
ily history) that might steer the decisions to a par-
ticular type of repair and away from another.

This chapter on the surgical treatment of pel-
vic organ prolapse is up-to-date, as it reviews the 
FDA notifications and subsequent withdrawal of 
vaginally placed mesh for the treatment of pelvic 
organ prolapse from the US market. The data on 
autologous grafts and biological materials are 
also reviewed. The results seem to suggest that 
there is room to improve and develop materials 
and/or modify techniques or teaching so that sur-
gical outcomes can continue to improve. One 
graft that surgeons have continued to rely on is 
abdominally placed mesh. Even prior to the with-
drawal of vaginally placed mesh, abdominally 
placed mesh, at the time of sacrocolpopexy, had 
been used with increasing frequency [102]. The 
authors highlighted rates of sacrocolpopexy mesh 
“erosions,” occurring in up to 10% of patients. 
We will see over time, as technique utilization 
changes, how prevalence of complications 
changes, for better or for worse.

As medical professionals, we try to make 
decisions using the highest-quality data avail-
able. Large randomized comparative studies are 
costly. Further, treatment durability data require 
long periods of time to mature. Techniques, tools, 
and materials are constantly changing. This 
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means that we are often left to make clinical deci-
sion with data that has inherent limitations. 
Newer goals of surgical correction emerge such 
as uterine preservation [103]. We will see tech-
niques described and investigated to achieve 
these goals [104–106]. If the interest in uterine 
preservation grows, we will require more data on 
appropriate preoperative screening/risk assess-
ment along with long-term outcome data to coun-
sel our patients appropriately.

We are lucky to have comprehensive reviews 
like this chapter to lay out what we know, and see 
what questions remain unanswered. The diversity 
of treatment options makes counseling extremely 
complex, but if we aim to utilize shared decision 
making, the data generated by this cycle of ques-
tions and answers allow the patient to contribute 
to selection of the surgical approach that works 
best for their case.
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 Case Scenario

An 82-year-old female with history significant 
for mild cognitive impairment, hypothyroidism, 
polymyalgia rheumatica, and prolapse status post 
a total vaginal hysterectomy 20 years prior pre-
sented with 7 years of recurrent prolapse symp-
toms. On examination, her POP-Q was significant 
for Aa-1, Ba-1, C-7, D X, Bp +4, Ap +3, GH 
2.5/4, PB 3.5, TVL 9. She was initially managed 
with a Gellhorn pessary, but due to discomfort, 
she elected to proceed with surgical manage-
ment. She desired the ability to have intercourse 
in the future. She underwent an uncomplicated 
sacrospinous ligament suspension, anterior and 
posterior colporrhaphy, and cystoscopy. She was 
very satisfied with the results of her surgery and 
had excellent pelvic support at her 6-week 
postoperative check.

Treatment of recurrent pelvic organ prolapse 
(POP) can often be challenging. Approximately 
30% of women will undergo reoperation for 
recurrent prolapse [1, 2], costing approximately 
$295.5 million and $450.6 million in Medicare 
and non-Medicare reimbursement rates, respec-
tively [1]. Recurrent POP, as defined by the 
International Urogynecologic Association 
(IUGA) Research and Development Committee 
Opinion, is “recurrent, direct or indirect POP 
reaching or going below the level of the hymen 
(POP-Q≥stage 2b) for objective recurrence and 
having symptoms attributed to recurrent POP for 
subjective recurrence” [1]. Indirect POP refers to 
an uncorrected or new defect, while direct refers 
to the repaired compartment. The incidence of 
recurrent POP varies, as it is dependent on how 
it is defined (anatomical based on vaginal exami-
nation, symptoms, or reoperation rate), and the 
true incidence is likely to remain unclear due to 
many women not seeking further treatment. 
Given that women with recurrent prolapse are at 
higher risk for recurrence after subsequent sur-
geries, treatment needs to be tailored to each 
individual patient based on careful assessment of 
the risks and benefits of all options. In this chap-
ter, we will review the diagnosis and manage-
ment strategies for addressing recurrent pelvic 
organ prolapse.P. Schmidt (*) · D. E. Fenner 
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 Why Does Recurrent Pelvic Organ 
Prolapse Occur?

Understanding pelvic organ prolapse first 
requires one to understand the principles of nor-
mal pelvic support. Normal pelvic organ support 
is provided by the interaction between the levator 
ani muscles and pelvic connective tissues. 
DeLancey described three levels of support 
(Fig. 16.1): Level 1 – the upper third of the vagina 
and cervix are supported by the cardinal and 
uterosacral ligaments; Level 2 – the middle third 
of the vagina is supported by the arcus tendine-
ous fascia pelvis and fascia of the levator ani; and 
Level 3 – the lower third fuses with the perineal 
membrane, the perineal body, and the levator ani 
muscles [3]. Prolapse is due to failure of this 
intricate system that connects the muscles, liga-
ments, and organs with the bony attachments to 
the pelvis.

The levator ani muscles and pelvic connective 
tissue are two complementary mechanisms criti-

cal for pelvic organ support [4, 5]. Muscle or con-
nective tissue failure are strongly correlated with 
pelvic organ prolapse [5]. Levator ani muscle 
injury is associated with higher rates of primary 
[5] and recurrent prolapse [6]. Women with lon-
ger cardinal ligaments are at higher risk of pro-
lapse [5]. Clinical and biomechanical finite 
element analysis studies have shown that muscle 
and connective tissue failures (levator and apical 
ligament impairments) can result in anterior and/
or posterior compartment failure [4, 7]. 
Furthermore, transperineal ultrasound shows that 
descent of cystoceles and rectoceles primarily 
reflect failed apical support [4, 7] – highlighting 
the importance of Level 1 apical support at the 
time of prolapse repair.

Prolapse in the anterior, posterior, or apical 
compartment depends on the presence of ante-
rior, posterior, levator, and/or apical support 
impairments. Additionally, it has been shown that 
the interaction of prolapse with opposing com-
partments affects the development of rectoceles 
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Fig. 16.1 Level of 
pelvic support [3]. 
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or cystoceles [7]. This is highlighted by the 
“organ competition theory,” whereby two vaginal 
walls compete for the limited opening (genital 
hiatus) [7]. This is seen clinically when a woman 
undergoes repair for cystocele and has a recur-
rence in the posterior compartment. It is therefore 
important to consider all the components of pel-
vic support when addressing recurrent pelvic 
organ prolapse – both for surgical planning and 
patient counseling. If proceeding with surgical 
treatment, the goal of surgical management of 
prolapse should be to perform all indicated surgi-
cal repairs necessary to restore normal pelvic 
organ support between the muscles and connec-
tive tissues.

 What Are Risk Factors Associated 
with Recurrent Pelvic Organ 
Prolapse?

Assessment of risk factors for recurrence helps 
identify possible causes of the recurrence, weigh 
risks and benefits of treatment options, and coun-
sel patients on expected outcomes. Preoperative 
risk factors for recurrent prolapse include greater 
age, presence of levator avulsion injury, greater 
POP-Q Ba, enlarged genital hiatus, family his-
tory of pelvic organ prolapse, personal history of 
pelvic organ prolapse, and failure to correct all 
compartments at the time of previous surger(ies) 
[1, 8]. The more often a patient has undergone 
previous pelvic floor reconstructive surgery, the 
greater is her risk for recurrent prolapse and need 
for repeat surgery to treat it [9]. Failure to correct 
all compartments at the time of surgery, includ-
ing undetected opposing compartment defects 
due to “organ competition,” is also associated 
with surgical failure [1, 7]. Table  16.1 shows a 
summary of risk factors for recurrent pelvic 
organ prolapse.

Various reconstructive surgeries have differ-
ing reported rates of prolapse recurrence. 
Abdominal sacrocolpopexy is considered to have 
lower risk for recurrence, with rates of approxi-
mately 34% 7 years after surgery [10]. A longitu-
dinal cohort study by Jelovsek et al. found that, in 
comparison to abdominal sacrocolpopexy, 

patients were at higher risk of recurrence if they 
underwent native tissue repair with uterosacral 
ligament or sacrospinous ligament suspension, 
but experienced unchanged outcomes if they 
underwent colpocleisis [8].

 How Do You Diagnose Recurrent 
Pelvic Organ Prolapse?

When a patient presents with recurrent pelvic 
organ prolapse, it is important to do a compre-
hensive history and physical examination to iden-
tify any risk factors for recurrence. Symptoms 
and level of bother should be assessed to help 
guide treatment options. Assessing the patient’s 
medical comorbidities can help counsel on 
expectations based on risk of recurrence, as well 
as guide discussions regarding treatment options 
by weighing risks and benefits. Review of surgi-
cal history can identify risks for recurrence, as 
well as guide future surgical treatment options. 
Operative reports, when available, should be 
reviewed. Examination will help determine if 
there was a direct or indirect recurrence, which 
can help establish if it was a failure of the surgery 
or a new prolapse occurrence. Imaging studies 
are often not necessary; however, ultrasound can 
identify hiatal ballooning and levator avulsion 
injury. MRI, especially dynamic MRI, can assess 
for levator injury and extent of pelvic organ pro-
lapse. MRI can also identify if there was a 

Table 16.1 Risk factors for pelvic organ prolapse

Risk factors for recurrent pelvic organ prolapse
Greater age
Levator avulsion injury
Greater POP-Q Ba score
Enlarged genital hiatus
Family history of pelvic organ prolapse
Personal history of pelvic organ prolapse
Failure to correct all compartments at the time of 
previous surgery
Multiple previous surgeries for pelvic organ prolapse

BMI ≥ 30
Chronic obstructive pulmonary disease
Chronic constipation
Chronic heavy lifting
Connective tissue disorder (Ehlers-Danlos syndromes)

16 Addressing Recurrent Pelvic Organ Prolapse: Unique Challenges of Recurrent Prolapse
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 surgical failure, such as seeing if a mesh is still 
approximated to the sacrum after a sacrocolpo-
pexy. Other imaging procedures can be per-
formed to rule out other complications of prolapse 
surgery. Table 16.2 shows suggested imaging and 
relevant indications for the workup of recurrent 
pelvic organ prolapse.

 What Are Treatment Options 
for Pelvic Organ Prolapse?

Treatment options should be discussed with 
patients and be in line with their expectations and 
goals for care. Options include expectant man-
agement, pessary use, pelvic floor physical ther-
apy (PFPT), behavioral modifications, and 
surgical management. At this time, conservative 
options such as pessary, PFPT, and behavioral 
modifications have not been shown to be particu-
larly effective for recurrent prolapse. While there 
is no evidence for vaginal pessaries, PFPT, smok-
ing cessation, avoidance of heavy lifting, or 
weight loss in the treatment of recurrent POP [1, 
2], one might consider conservative therapy for a 
mild degree of prolapse – where presumably, the 
risk outweighs the benefit – if the patient is a poor 
surgical candidate or elects not to proceed with 
repeat surgery. Surgical options should be chosen 
based on the expected durability, recovery time, 
risk of immediate and delayed postoperative 
complications, and desire for future vaginal 
intercourse.

When proceeding with surgical management, 
the surgeon should consider where there are ana-
tomic defects. Surgical treatments are catego-
rized by either reconstructive or obliterative 

approaches. To date, there are few randomized 
controlled trials evaluating different surgical 
approaches for correction of recurrent 
POP. Recurrence is often cited as a reason to use 
mesh (either vaginally or abdominally) due to 
lower risk of recurrence reported in the primary 
prolapse literature. However, this does not take 
into account the higher risk of both perioperative 
complications (bleeding, surgical site infections) 
[11] and long-term postoperative complications 
(mesh erosions and pain) [12]. Decision regard-
ing route and type of surgery must be dependent 
on patient preference, the surgeon’s clinical 
judgement, a balance of risks and benefits, and 
any available evidence regarding different pro-
posed approaches.

 Treatment of Recurrent Apical 
Prolapse

For apical prolapse, Level 1 support needs to be 
re-established. Surgical approaches to re- 
establish support at the level of the cardinal and 
uterosacral ligaments include uterosacral liga-
ment suspension, McCall’s culdoplasty, sacrospi-
nous ligament suspension, ileococcygeus 
fixation, sacrocolpopexy, or the use of vaginal 
mesh kits. An obliterative approach includes col-
pocleisis (total for posthysterectomy patients and 
LeFort colpocleisis for those with uterus in situ).

 Treatment of Recurrent Apical 
Prolapse: Vaginal Approach – Native 
Tissue

Native tissue vaginal surgical approaches include 
uterosacral ligament suspension (USLS), sacro-
spinous ligament suspension (SSLS), McCall’s 
culdoplasty, or ileococcygeus fixation. There is 
no available data looking at the impact of these 
approaches on outcomes for surgery performed 
for recurrent pelvic organ prolapse alone. Morgan 
et  al. evaluated USLS in a meta-analysis, and 
showed that anatomic success rates for this pro-
cedure were 81.2%, 98.3%, and 87.4% for ante-
rior, apical, and posterior compartments, 

Table 16.2 Suggested imaging for workup of recurrent 
pelvic organ prolapse

Imaging Indication
Cystoscopy Concern for mesh erosion
Endoscopy Concern for fistula
Ultrasound, 
transperineal

Hiatal ballooning, levator avulsion 
injury

MRI, dynamic Levator injury, extent of pelvic 
organ prolapse, evaluate for mesh 
approximation
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respectively [13]. Failure rates (i.e., recurrence) 
by compartment for SSLS are reported to be 6.9–
27.5%, 1.5–5.7%, and 0–3.9% for anterior, api-
cal, and posterior prolapse, respectively [14]. 
McCall’s culdoplasty used in 19 women with 
vault prolapse resulted in no recurrences [2]. 
Ileococcygeus fixation was reported to have a 
91% success rate in 50 patients after mean fol-
low- up of 21  months [15]. Based on available 
data, uterosacral and sacrospinous ligament sus-
pensions are effective native-tissue options. We 
recommend the SSLS be performed using the 
Michigan Four-Wall technique (see Video 16.1).

 Treatment of Recurrent Apical 
Prolapse: Vaginal Mesh

Considerable attention has been paid to the use of 
vaginal mesh for prolapse surgery. One study 
investigating unilateral SSLS with mesh interpo-
sition and extension into the anterior and poste-
rior wall, as indicated based on the presence of 
anterior or posterior prolapse, for recurrent pro-
lapse showed no recurrence of apical prolapse, 
with a mean follow-up of 2.9 years [16]. However, 
over the last 15 years of investigation into trans-
vaginal mesh, it is unclear if the risks outweigh 
the benefit of lower recurrence. In a 5-year fol-
low- up study investigating the use of transvaginal 
mesh, mesh erosions occurred in 16.6% of cases, 
caused dyspareunia in 13.3% of cases, and 
resulted in reoperation in 5.5% of cases [12]. As 
a result, the Society of Gynecologic Surgeons 
released a clinical practice guideline that recom-
mends against the use of transvaginal mesh [17].

 Treatment of Recurrent Apical 
Prolapse: Abdominal Approach

Sacrocolpopexy, via either open abdominal or 
laparoscopic (with or without robotic assistance) 
approaches, is a durable surgical treatment option 
for prolapse. Abdominal sacrocolpopexy (ASC) 
resulted in no recurrence of prolapse in women 
with triple compartment pelvic organ prolapse 

[18]. Minimally invasive techniques – via lapa-
roscopy, with or without robotic assistance – to 
perform sacrocolpopexy have also shown good 
outcomes for recurrent prolapse. There were no 
additional recurrences after 16 women with 
recurrence after transvaginal mesh underwent 
laparoscopic sacrocolpopexy (LSC) [19]. 
Additionally, repeat LSC appears to be a reason-
able option, as shown in the study by Mearini 
et al., that found no recurrences with a mean fol-
low- up of 41 months in women who had had a 
recurrence after LSC who underwent repeat LSC 
[20]. Overall, objective success rates reported for 
sacrocolpopexy used in recurrent prolapse cases 
range from 84% to 100% [1].

 Treatment of Recurrent Apical 
Prolapse: Summary

In a large cohort study of women with either pri-
mary or recurrent prolapse, Jelovsek et  al. 
reported odds ratios for prolapse recurrence 
after various procedures [8]. In comparison to 
abdominal sacrocolpopexy, which was consid-
ered the referent in this study, the odds ratios 
(confidence interval) for recurrence of prolapse 
after USLS, SSLS, and colpocleisis were 9.4 
(5.3–16.9), 9.4 (5.3–16.9), and 1.13 (0.51–2.53), 
respectively. However, the odds of one or more 
serious adverse events were 0.43 (0.29–0.62), 
0.47 (0.30–0.74), and 0.33 (0.18–0.59), respec-
tively. In addition, overall health status improve-
ment favored USLS and SSLS (1.684 
(1.07–2.65) and 1.805 (1.06–3.09), respec-
tively). Colpocleisis was not statically different 
with regard to overall health improvement status 
[8]. This study did not differentiate abdominal 
and laparoscopic technique for sacrocolpopexy; 
therefore, these calculations should be inter-
preted with these limitations in mind. Given the 
above findings, native tissue vaginal repairs  – 
either reconstructive or obliterative – should be 
considered, given reasonable outcomes when 
weighing the risk of recurrence and the benefits 
of overall health improvement and lower com-
plication rates.
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 Treatment of Anterior Prolapse

History of anterior prolapse is a risk factor for 
recurrent POP; therefore, anterior prolapse is a 
distinct problem to manage. Many studies have 
investigated different procedures to repair recur-
rent anterior wall prolapse, including native- 
tissue anterior colporrhaphy, anterior 
colporrhaphy with porcine or polypropyelene 
mesh, and anterior colporrhaphy with paravagi-
nal repair. In a study by Dahlgren et  al., recur-
rence rates were the same when using porcine 
skin graft with anterior colporrhaphy versus 
native tissue anterior colporrhaphy [57% vs. 
62%, OR (95% CI) 1.24 (0.52–2.91)] [21]. 
Recurrence rates were higher in women who 
underwent a native tissue anterior colporrhaphy 
than those who underwent transvaginal mesh 
(TVM), with recurrence rates at 12  months 
reported as 55.1% versus 7.8%, p < 0.001, respec-
tively. However, there was an 8% mesh erosion 
rate in the TVM group [22]. When comparing 
permanent, polypropylene mesh versus porcine 
mesh, there was no significant difference in ante-
rior wall recurrence (28.1% vs. 43.6%, p = 0.06, 
respectively); however, mesh erosions were more 
common with permanent TVM (6.3% vs. 0%, 
p = 0.02). In comparing the effectiveness of ante-
rior colporrhaphy – alone or in combination with 
paravaginal repairs  – in women with recurrent 
prolapse, those in the anterior colporrhaphy 
group had a longer time to anatomic recurrence 
(median 41 vs. 12 months, p = 0.022) [23]. Based 
on this information, native tissue repair with 
anterior repair is a reasonable, safe option. If 
there is concomitant prolapse in other compart-
ments, however, an anterior colporrhaphy should 
be paired with other indicated procedures. Mesh 
can be considered for recurrent prolapse of the 
anterior compartment after discussion of its risks 
and benefits with the patient.

 Treatment of Posterior Prolapse

Treatment of posterior prolapse includes poste-
rior colporrhaphy, with or without permanent or 
biologic graft materials. In comparing posterior 

colporrhaphy with and without porcine graft use, 
recurrent prolapse 3  years after surgery was 
more common in the native tissue repair group 
(17% vs. 40%), OR 0.3 (CI 0.09–0.97). Women 
who had a repair using porcine graft had a 4.4% 
minor mesh erosion rate and three developed 
vaginal stenosis, with one requiring reoperation. 
The authors concluded that use of porcine graft 
did not provide advantages over native tissue 
repair [21]. Transvaginal mesh with polypropyl-
ene mesh has also been investigated. Withagen 
et al. showed that there were lower failure rates 
in women who had repairs using TVM than in 
those who underwent native tissue repair for 
posterior compartment prolapse (7.7% vs. 
24.5%, p = 0.003, respectively). However, there 
were no differences in symptom decrease or 
improvement in quality of life [22]. Based on 
these studies, recurrence rates could be decreased 
with the use of mesh, but the small improve-
ments likely do not outweigh the risks. We there-
fore recommend native tissue posterior 
colporrhaphy, with any additional indicated pro-
cedures based on other compartment failures. 
Mesh studies do not support the use of mesh for 
treatment of posterior compartment prolapse.

 Summary

Recurrent pelvic organ prolapse is a unique and 
challenging clinical scenario for the urogynecol-
ogist. While the use of transvaginal mesh may 
decrease recurrence rates, the high complication 
rates that occur in the years following surgery 
may not be worth the small benefits in anatomic 
outcomes. If transvaginal mesh is being consid-
ered, its use in repairs for anterior compartment 
prolapse has the most robust evidence for lower 
recurrence rates. Native tissue repairs with ante-
rior and/or posterior repairs have higher recur-
rence rates, but low complication rates and good 
outcomes in quality-of-life and symptom 
improvement. The need for apical suspension 
should always be evaluated and addressed as 
indicated. Sacrocolpopexy is a durable surgical 
option that has much fewer complications related 
to mesh erosions than those seen with  transvaginal 
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mesh. In a patient who is young, relatively 
healthy, and an optimal surgical candidate, sacro-
colpopexy is a good option. Vaginal repairs with 
uterosacral ligament and sacrospinous ligament 
suspensions are safe and reasonable options for 
correction of recurrent prolapse, with lower 
impact on morbidity than abdominal procedures. 
Ultimately, when addressing recurrent pelvic 
organ prolapse, the surgeon should always weigh 
the risks and benefits of all proposed interven-
tions and ensure that treatment options are in line 
with patient expectations.

 Commentary

Howard B. Goldman

Recurrence after pelvic organ prolapse repair is 
not an uncommon occurrence. Drs. Schmidt and 
Fenner do an excellent job reviewing risk factors, 
evaluation, and management options of such 
recurrences. A few important points they noted to 
prevent recurrence are highlighted.

It is unusual to have significant prolapse, par-
ticularly involving the anterior compartment, 
without associated apical prolapse. Accordingly, 
it is critical that apical prolapse be identified and 
addressed, as failure to do so almost certainly 
dooms the isolated anterior repair to failure. This 
points to the challenge of an effective anterior 
compartment repair. This compartment appears 
to be the most likely to recur, particularly when 
stage 3 or greater.

Opposing compartment defects should also be 
identified. As the authors note, mild prolapse in 
one compartment may enlarge to fill the space 
occupied by an opposing larger prolapse after the 
larger one is repaired. Thus, prolapse of any sig-
nificance should be repaired if one is embarking 
on the repair of any symptomatic prolapse.

The importance of a colpocleisis or some 
other obliterative procedure – perhaps a levator 
myorrhaphy in those without any significant pos-
terior prolapse – in the woman who has no plans 
for future sexual activity should not be under-
stated. These procedures have high success rates, 
low complication rates, and are not difficult to 

perform. For the appropriate patient, an oblitera-
tive procedure is ideal as either the primary or 
secondary operation.

There is an inherent recurrence rate after pro-
lapse repair. Future advances in regenerative 
medicine may hold the promise of reducing or 
preventing prolapse and its recurrence. Only time 
will tell.
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High-Grade Prolapse

Philip Toozs-Hobson and Amallia Brair

 Case Scenario

A 67-year-old diabetic woman, who has had 3 chil-
dren by normal vagina birth, presents with feeling a 
bulge coming down in her vagina. She also com-
plained of evacuatory difficulties with her bowels 
but no urinary symptoms. In the past, she has had a 
total abdominal hysterectomy at the age of 40 due to 
fibroids and a posterior vaginal repair at the age of 
50. She is sexually active and would prefer surgery 
as conservative measures have failed.

 On Examination

Her pelvic organ prolapse quantification (POPQ) 
was as follows:

−2 −2 +2

4 3 8 cm
0 +1 –

There is stage 3 vault prolapse and stage 2 
posterior vaginal wall prolapse.

Bimanual vaginal examination revealed no 
masses.

 Prevalence

The exact prevalence of pelvic organ prolapse is 
hard to conclude, since many women do not seek 
medical advice; however, it has been predicted 
that about half of parous women have some 
degree of prolapse and approximately 10–20% of 
these go on to seek medical advice [1].

 Clinical Assessment

In this woman, the risk factors accounting for her 
prolapse are as follows:

 1. Post-menopausal status: The lack of oestrogen 
may affect the connective tissues, making them 
weaker and thus attributing to her prolapse.

 2. Parity: Having had three pregnancies puts 
strain on the pelvic floor muscles, hence 
weakening them. Additionally, the mode of 
delivery, with the first vaginal delivery being 
the most significant, plays an essential role in 
causing prolapse.

 3. Previous Surgery Hysterectomy: A total hyster-
ectomy involves division of the supporting liga-
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ments, including the uterosacral and cardinal 
ligaments, thereby compromising the main 
support, which may in turn contribute to the 
development of her vault prolapse. Previous 
posterior repair recurrent prolapse after previous 
repair is a risk factor for further prolapse.

 4. Underlying collagen type.
 5. Obesity: Increased pressure in the abdomen 

can increase the risk of prolapse.
 6. Lifestyle:

 (a) Smoking can lead to chronic cough, which 
increases the pressure in the abdomen and 
pelvis.

 (b) Constipation can result in straining, 
which increases pressure on the pelvic 
floor muscles.

 (c) Occupation. Certain jobs, particularly 
those requiring heavy lifting, can be very 
detrimental to the pelvic floor.

 (d) Diet. An unhealthy diet can lead to obe-
sity and constipation, which, as described 
above, may in turn result in an extra load 
on the pelvic floor muscles.

 7. Co-morbidities: In the long term, diabetes 
may lead to neuropathy. When it affects nerves 
that control involuntary functions of the body, 
it is known as autonomic neuropathy. 
Autonomic neuropathy affecting the bowel 
may cause constipation or diarrhoea, both of 
which may lead to straining that can cause 
evacuatory difficulties and strain on the pelvic 
floor support.

 Management

Prolapse is usually accompanied by other symp-
toms such as urinary, bowel or sexual problems. 
Here, no urinary symptoms of concern have been 
revealed. There are two schools of thought. Some 
clinicians would advocate for doing urodynamics 
before prolapse surgery, mainly for the purpose 
of counselling patients; however, urodynamics is 
not in itself predictive of the outcome of the pro-
lapse surgery.

Conservative measures include doing nothing, 
pelvic floor exercises, or a pessary. In this case, 
ring pessaries would be best, since she is sexually 

active. However, there are many types of pessa-
ries, and increasingly, patients are self-managing 
their pessaries, thereby widening their choices 
and giving them the ability to remove their pes-
sary prior to intercourse if this is an issue. Advice 
about bowel emptying and using appliances 
includign foot stool to change anorectal angle. 
We have not outlined the role of quality of life 
assessment as this is outside the remit of this 
chapter but should be considered in all patients.

Surgery Since both central and posterior com-
partment prolapses are present, there are different 
techniques that can be used to address her pelvic 
floor anatomy. Not uncommonly, one procedure 
may be adequate to fix the problem. In this case 
colpocliesis is not considered as the patient 
wishes to remain sexually active.

 Surgical Options for Fixing the Vault 
of the Vagina

There are several surgical options, two of which 
involve using mesh. As a general rule, mesh 
should be avoided in patients with pre-existing 
chronic pelvic or vaginal pain, history of allergy, 
diabetes or immunosuppression.

 Infracoccygeal Vaginal Vault Mesh 
Suspension
The infracoccygeal vault suspension with mesh 
involves using a thin band of mesh inserted 
through the ischiorectal fossa via an incision in 
each buttock. This mesh strip is then stitched to 
the vault of the vagina to support the apex. The 
procedure can be performed via either a poste-
rior or an anterior approach to access the sacro-
spinous ligament. In the above patient, a posterior 
approach would be preferable, since she also has 
posterior compartment prolapse, and often the 
posterior vaginal wall prolapse would correct 
itself after fixing the vault. Accordingly, a formal 
posterior repair is frequently not necessary fol-
lowing support of the apex. The vaginal proce-
dure typically results in a shorter hospital stay 
and is associated with fewer complications than 
the abdominal techniques. The use of a thin band 
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of mesh provides extra support with exposure of 
mesh into the vagina occurring very rarely. 
Additionally, the location of the necessary inci-
sion allows the mesh to be attached to the vagina 
without the incision overlying the mesh. This is 
important in minimizing the risk of mesh extru-
sion given that a common cause of mesh 
 extrusion is failure of the incision to heal over 
the mesh.

The National Institute for Health and Care 
Excellence (NICE), which is a body of the 
Department of Health in the United Kingdom 
that publishes guidelines, states that there is cur-
rently insufficient evidence regarding the effec-
tiveness of this procedure and that more research 
is needed [2]. Practitioners using this technique 
are advised to perform a continuous audit to 
review their results.

Our unit contributed to the NICE evaluation 
over a 4-year period to evaluate the outcome of 
the infracoccygeal vault suspension, and the early 
results were promising. Eighty-seven percent of 
patients reported a successful outcome at 3-month 
follow-up; however, long-term follow-up is man-
datory for proper assessment of the procedure.

 Sacrocolpopexy (SCP)
Sacrocolpopexy (SCP) is a second operation that 
uses mesh that is placed via an abdominal 
approach that can be performed either laparo-
scopically or through an open abdominal inci-
sion. The SCP involves suspension of the vault of 
the vagina to the sacral promontory using a 
bridge of mesh. This technique attempts to restore 
the vagina to its original axis and position by 
reproducing the support of the uterosacral and 
cardinal ligaments. This technique does require a 
level of expertise, and much depends on the train-
ing, preference and experience of the surgeon.

This technique can also be offered as an alter-
native to hysterectomy in women when uterine 
preservation is requested and is called a sacrohys-
teropexy. The uterus is suspended to the sacrum 
by stitching one end of the mesh onto the cervix 
and the other end of the mesh onto the sacrum.

NICE has recognized the efficacy of this pro-
cedure and has thus approved its use under spe-
cial criteria [3].

 Sacrospinous Ligament Fixation (SSLF)
Sacrospinous ligament fixation (SSLF) involves 
suspension of the vaginal vault to stitches placed 
into the sacrospinous ligament to provide level 
one support. One major advantage of this proce-
dure is that it is performed vaginally, so in theory, 
it affords a lower risk of complications and poten-
tially a quicker recovery. A further advantage of 
the vaginal approach is that it can be done under 
spinal/regional anaesthesia. Sacrospinous fixation 
can also be used in the presence of the uterus for 
treatment of uterocervical prolapse or procidentia. 
In such a case, the stitches are placed into the cer-
vix rather than through the vaginal wall. Despite 
all of the advantages of an SSLF, this procedure 
cannot be performed in a short vagina (less than 
approximately 6 cm), since the ischial spine can-
not be reached and palpated to guide placement of 
the stitches into the sacrospinous ligament. In 
such cases, the infracoccygeal vaginal vault mesh 
suspension described above can be used.

A specific drawback of the SSLF is the poten-
tial for postoperative buttock pain which occurs 
in 10–15% of patients and typically resolves by 
6  weeks post-operatively, the incidence and 
severity of this may be reduced if a Capio device 
is used which limits the depth of the bite of tissue 
incorporated in the stitch. Pain relief, anti- 
inflammatory agents, and reassurance are usually 
all that is needed [4]. Another potential complica-
tion is post-operative gluteal pain which can radi-
ate down the posterior surface of the leg due to a 
pudendal nerve injury. In such a case, re- operation 
with removal of the offending sutures should be 
performed. If placement of new stitches is con-
sidered, they should be placed more medially or 
on the contralateral side [4]. One of the potential 
downsides of a sacrospinous ligament fixation 
compared to the other two surgical procedures 
discussed above is the post-operative develop-
ment of a cystocoele over the long term.

 Surgical Options for Repairing 
the Posterior Wall of the Vagina

In many cases, posterior vaginal wall prolapse 
may correct itself with vault fixation though a 
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re-do posterior repair can be done concomitant 
with an infracoccygeal vaginal vault mesh sus-
pension. The role of vaginally placed mesh in 
pelvic surgery remains controversial, and the role 
in the posterior compartment has been ques-
tioned. Careful and critical evaluation of the pros 
and cons of its use posteriorly should be dis-
cussed and documented, particularly in light of 
the PROSPECT data [5]. If an enterocoele is 
present, it can be repaired using Moscowitz 
technique.

One point of note to discuss when counselling 
the patient is the difference between anatomy and 
physiology; as such, correcting a defect may not 
correct function, so any evacuatory bowel prob-
lem may not improve if there is an associated 
physiological problem such as a neuropathy due 
to diabetes mellitus. In such cases a proctogram 
or dynamic MRI of the plevis may be required to 
assess function along with anorectal manometry.

 Surgical Complications

The current standard of consent in the UK is to 
discuss risks, benefits and alternatives. The pro-
cess should be clearly documented and should 
include a discussion supplemented by appropri-
ate written information (generic and specific in 
the form of a letter) and signing of a consent. 
Consent should be re-confirmed on the day of 
surgery. In an ideal situation, the surgeon should 
be able to discuss his/her own data (or that of 
their unit); as such, the use of a formal database 
to record experience can be helpful. General risks 
include those which may occur due to any sur-
gery: bleeding, infection, increased risk of devel-
oping a blood clot, (DVT/PE) injury to adjacent 
structures (visceral injury), pain (generalized and 
dyspareunia), failure to achieve satisfactory 
result and the need for further surgery or immedi-
ate conversion to laparotomy. More specific com-
plications depend on the type of surgery being 
performed, although there are a few drawbacks to 
any prolapse surgery such as developing de novo 
urinary symptoms or worsening of existing ones, 
vaginal scarring or shortening, dyspareunia, fail-
ure to achieve the desired result or even recur-
rence of the prolapse with the attendant risk of 

revision surgery to remove mesh. Patients shoud 
be aware mesh implants are designed as per-
menant and may not be able to be removed in 
their entirety. Where possible, assessment of the 
risk should also be documented, both in absolute 
terms and related to whether there is an increased 
risk based on the patient. Patients should be care-
fully informed and counselled with regard to 
potential complications if mesh is being consid-
ered and that real long-term data is still evolving. 
Exposure or erosion of the mesh into nearby 
structures, such as the vagina, urethra, bladder or, 
in rare circumstances, the bowel, may occur. 
Chronic pelvic or vaginal pain, fistula formation 
or sexual problems may develop. The use of 
mesh was based on its use in hernia surgery, 
where the extra support for weak tissues is 
thought to reduce recurrence. As such, mesh has 
been considered by many as a second-line mea-
sure but can be utilized as a first-line option in 
rare situations, such as in patients with collagen 
disorders or post trauma where the bony supports 
become defective.

If laparoscopy is to be used, patients need to 
know about the potential for visceral injury 
(bladder, bowel, blood vessel, ureteric), inci-
sional hernia at the site of trocar insertion into 
the abdominal wall and post-operative shoulder 
pain or other problems related to 
pneumoperitoneum.

Table 17.1 compares the three procedures.

 Prolapse Prevention

In order to prevent recurrence of prolapse, 
patients should try to maintain a healthy BMI, 
since extra weight can put strain on the pelvic 
floor muscles and weaken them. Smokers should 
quit smoking, since this can lead to a chronic 
cough, which in turn may lead to extra pressure 
on the pelvic floor muscles. The same applies for 
chronic constipation, which should be addressed 
with proper diet and evaluation by gastroenterol-
ogy when necessary. Lifting of heavy objects 
should be avoided as much as possible, and when 
unavoidable, the woman should lift in a sitting 
position and purposefully tighten her pelvic floor 
muscles during lifting.

P. Toozs-Hobson and A. Brair
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 Commentary

Una Lee

This chapter on high-grade pelvic prolapse by 
Phillip Toozs Hobson and Amallia Brair con-
cisely reviews prevalence, risk factors, conser-
vative and surgical management options, 
surgical complications and prevention. High-
grade prolapse is a particularly challenging clin-
ical scenario because it reflects a severe loss of 
native support and has been associated with a 
higher rate of recurrence over time. Pelvic pro-
lapse is an intimate condition in which educa-
tion and counselling is critical to patient’s 
understanding, expectations and treatment satis-
faction. A patient-centred approach is important 
to capture the patient’s perspective and meet 
their needs.

Patients often ask why prolapse occurs and 
how they can prevent it from worsening. The 
chapter clearly outlines the risk factors that con-
tribute to the pathophysiology of prolapse, of 
which the top three listed include: childbirth 
injury, the post-menopausal state and hysterec-
tomy. Prevention of prolapse is also on patients’ 
minds as women want to pro-actively prevent 
worsening or recurrence of prolapse. Patients can 
be counselled on maintaining a healthy weight, 
stopping smoking and using proper form when 
lifting, and can also be informed that prolapse 
can also worsen or recur due to biologic factors 
that are beyond their control. Counselling patients 

on the potential risk of prolapse recurrence over 
time is part of a thorough informed consent pro-
cess and can help patients have realistic expecta-
tions of this disease.

In this case, the patient is a 67-year-old woman 
with history of prior hysterectomy and prior rec-
tocele repair. Her prolapse symptoms include 
vaginal bulge and difficulty evacuating bowels. 
Eliciting a patient’s pelvic floor symptoms 
explicitly allows one to address their symptoms 
with directed treatment. Women with female pel-
vic floor disorders often have concerns that may 
or may not related to their pelvic prolapse, and 
these concerns can be treated separate from the 
prolapse. For example educating patients on the 
differences between urinary incontinence and 
prolapse is an important distinction.

In her case, she has one of the most common 
symptoms associated with pelvic organ prolapse: 
vaginal bulge symptoms. Patients describe the 
feeling of a bulge or ball that may worsen later in 
the day or with activity and is bothersome due to 
its constant or intermittent presence. The absence 
of vaginal bulge symptoms has been shown to be 
the prolapse symptom most likely to be associ-
ated with patient-reported treatment success [6]. 
Also, in her case, she has difficulty evacuating 
her bowels. This symptom has been shown to 
improve or resolve in two-thirds of women after 
rectocele repair, with 11% developing new symp-
toms and 50% having one or more persistent 
symptoms [7]. It would be important to ask her 
about whether she splints, where she splints and 

Table 17.1 Comparing the three procedures

Type of procedure
Infracoccygeal vaginal vault 
mesh suspension Sacrocolpopexy Sacrospinous ligament fixation

Use of mesh Yes Yes No
Approach Vaginal Abdominal Vaginal
Anaesthesia General or spinal General General or spinal
Duration of operation Relatively short Relatively long compared to 

vaginal procedures
Relatively short

Contraindications Patients with chronic pain Patients with chronic pain Short vagina
Specific complications Laparoscopic complications Buttock pain, cystocoele, 

urinary stress incontinence
Pain Less More (since abdominal 

incision is required)
Less

Vaginal axis after the 
procedure

Remains the same Remains the same Changes

Approval by NICE No Yes Yes

17 High-Grade Prolapse
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for how long she has needed to splint to evacuate 
her bowels, as a longer history of splinting is 
associated with persistent splinting post- 
operatively [8]. Normal post-operative vaginal 
support is associated with a reduced risk of 
incomplete bowel emptying [7]. “Support” can 
be improved in women with attenuated tissues 
through surgical reconstruction that aims to cre-
ate additional support. The three levels of support 
described by Delancey are fundamental surgical 
principles in prolapse repair.

On her exam, the post-hysterectomy vaginal 
vault is 3 cm beyond the hymen, and the posterior 
vaginal wall is bulging 1 cm beyond the hymen. 
She is a candidate for surgical repair that aims to 
restore her vaginal and pelvic floor anatomy, while 
minimizing risk of complications. A combination 
of surgical techniques can be utilized to both 
address the vaginal vault and the posterior com-
partment. Addressing the vault with an abdominal 
or vaginal approach apical procedure would likely 
improve her vaginal bulge symptoms tremen-
dously. Support for the vaginal apex is an essential 
component of a durable surgical repair for women 
with advanced prolapse [9]. For her bowel symp-
toms, a directed exam and clinical history could 
help determine if she would benefit from a trans-
vaginal rectocele repair with or without perineor-
rhaphy in addition to an apical procedure.

The use of transvaginal mesh in the posterior 
compartment has been associated with an unac-
ceptably high rate of complications including 
erosion and pain, and therefore is not recom-
mended. Sacrocolpopexy mesh has been associ-
ated with a lower rate of complications, but still 
has a known risk of mesh erosion into the vagina, 
bowel and bladder, as well as pelvic pain and 
dyspareunia. Native tissue rectocele repair also 
has a known risk of pain, dyspareunia and recur-
rence, but the complications associated with 
native tissues rectocele repair will not be mesh- 
specific complications.

For an individual patient, the most important 
outcome of her prolapse surgery is the relief of 
her symptoms and improvement in her quality of 
life, while at the same time, avoiding long-term 

surgical complications. Every patient and sur-
geon desires to restore normal and natural pelvic 
floor anatomy in a durable, safe manner and 
therefore restore vaginal, urinary, bowel, sexual, 
and general function and support. The authors of 
the chapter discuss the significance of counsel-
ling patients on the difference between anatomy 
and physiology, and even when the anatomy is 
restored, bowel dysfunction or symptoms may 
persist. As surgeons and physicians, we recog-
nize that there are limitations to our reconstruc-
tive (restorative and/or compensatory) surgical 
techniques and the pathophysiology of the pelvic 
floor is complex. Given the multi-dimensional 
nature of prolapse, we can do better in listening 
to and educating patients, as well as counselling 
patients with realistic expectations of what can 
and what cannot be achieved through surgery. To 
quote Dr. Francis Peabody, “The secret of the 
care of the patient is in caring for the patient” 
[10]. Listening to the patient’s specific prolapse 
symptoms and counselling them with a thorough 
informed consent is key to meeting the needs of 
women with pelvic prolapse.
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 Case Scenario

A 62-year-old gravida two, para two, woman 
who had undergone hysterectomy many years 
prior presented with symptomatic pelvic organ 
prolapse (POP) to an outside institution. Review 
of her records indicated that she denied urinary 
incontinence but did report increased urinary fre-
quency with small volume voids. Initial examina-
tion revealed stage 2 prolapse with the leading 
edge in the anterior compartment. Post void 
residual by straight catheterization was 
200  mL.  A urodynamic study was performed 
with the prolapse reduced and showed a stable 
bladder with a capacity of 480 mL, no SUI, and 
complete bladder emptying with a peak flow of 
28.6 mL/s and a detrusor pressure (Pdet) at peak 
flow of 31 cm H2O.

She subsequently underwent a repair of her 
POP with anterior and posterior colporrhaphy, 
sacrospinous ligament fixation, and cadaveric 
fascia reinforcement of the apex and anterior 
wall. Midline placating sutures were used to 
perform the anterior repair, and the sacrospinous 
ligaments were identified bilaterally and accessed 

via the anterior vaginal incision for suture place-
ment using a Capio device. A dermal biologic 
graft was placed and sutured to the apex, along 
the anterior vaginal wall to the level of the distal 
vagina, reinforcing the anterior repair. The poste-
rior repair was carried out in a native tissue fash-
ion by using midline plicating sutures.

Postoperatively, she was unable to void and a 
bladder catheter was placed. She passed a void-
ing trial in the office 1 week later and continued 
to do well until approximately 4 weeks after sur-
gery when she returned to the office describing a 
sensation of incomplete bladder emptying. Post 
void residual was 775 mL. Examination showed 
no recurrence of her prolapse, and she was started 
on clean intermittent catheterization.

A workup for her urinary retention was pur-
sued when it persisted to 8 weeks postoperatively. 
Cystourethroscopy was normal. She was started 
on an alpha-blocker, in an effort to facilitate void-
ing. Urodynamic testing was performed and 
showed a normal capacity, stable bladder, and 
pressure flow analysis showed a peak flow of 
15.3 mL/s with a Pdet at peak flow of 45 cm H2O 
and a PVR of 400  mL.  Although many would 
agree that this pressure and flow are indicative of 
obstruction in a female patient, this was not rec-
ognized by her surgeon. She underwent a stage 1 
trial of sacral neuromodulation for 2 weeks for a 
diagnosis of nonobstructive urinary retention, 
with no benefit.
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On repeat examination 7  months postopera-
tively, there was felt to be a band of tissue in the 
midvagina that was perhaps causing a physical 
obstruction of the bladder neck. She was taken 
back to the operating room at 8 months postop-
eratively to excise the biological graft anteriorly. 
This was completed by opening the anterior vagi-
nal wall, identifying the graft, and dissecting it 
down to the insertion points on the sacrospinous 
ligaments bilaterally. She noted some improve-
ment in her symptoms with spontaneous morning 
voids of 150  mL but still was otherwise com-
pletely dependent on catheterization.

The patient presented initially to our clinic at 
3 months after the removal of the biologic graft 
(11  months after initial prolapse repair). 
Examination showed stage 2 apical and posterior 
wall prolapse with no prolapse of the anterior 
wall, perhaps because the support of the apex had 
been taken down by the most recent surgery; yet, 
the anterior wall plication sutures were still 
intact. Cystourethroscopy demonstrated eleva-
tion of the urethra, and urodynamic studies dem-
onstrated no detrusor pressure generated during 
attempted voiding. This was in contrast to her 
most recent study, which demonstrated higher 
pressure voiding (Pdet Qmax 45  cm H2O) and 
was perhaps due to loss of bladder contractility 
over time given the nearly 1-year time span from 
her initial surgery. Fluoroscopy demonstrated 
funneling of the bladder neck, but no proximal 
urethral dilation to indicate obstruction at that 
level. EMG showed appropriate silencing during 
attempt to void.

Based on her history, examination findings, 
and UDS, it was determined that she had bladder 
neck obstruction from her initial prolapse repair. 
She then underwent an extensive transvaginal 
urethrolysis. The urethra was noted to be densely 
adherent to the pubic bone and a circumferential 
release was performed. Postoperatively, she was 
able to void and decreased her self- catheterization 
from four times to two times daily. She was 
pleased with her result and did not wish to pursue 
any further treatment. She was not symptomatic 
from her prolapse, and accordingly, her recurrent 
apical prolapse was not addressed.

 Discussion

Multiple types of voiding dysfunction can occur 
after surgery for pelvic organ prolapse (POP), 
the most common of which is stress urinary 
incontinence (SUI), seen in greater than 50% of 
women undergoing abdominal sacrocolpopexy 
[1]. Other types of voiding dysfunction ranging 
from irritative voiding symptoms (25%) to dif-
ficulty voiding (10%) can also occur [2]. The 
exact prevalence is difficult to define due to 
variations in definitions between large studies. 
Up to one-third of women with stage 2 POP will 
have incomplete emptying and/or overactive 
bladder (OAB) symptoms prior to undergoing 
treatment [3]. In many women, obstructive void-
ing symptoms will resolve with prolapse reduc-
tion [4]; however, it is also possible to develop 
de novo urinary retention as a result of surgical 
reconstruction for POP, even without a concom-
itant anti-incontinence procedure [5]. Urinary 
retention after POP repair is usually transient. 
Here, the authors describe a patient with persis-
tent urinary retention after POP repair, requiring 
surgical correction.

 Pathophysiology

While the incidence and mechanism of unmask-
ing occult SUI after prolapse repair is well 
described, the onset of de novo urinary retention 
or other voiding dysfunction is not. The mecha-
nism behind the development of de novo SUI fol-
lowing POP repair is thought to be the unkinking 
of the urethra that occurs with reduction of the 
prolapse that was previously protective against 
the SUI.  Using this reasoning, one would cor-
rectly expect that a large number of women with 
irritative voiding symptoms prior to surgery 
would be cured of this after POP repair, and this 
could possibly be due to relief of obstruction [6, 
7]. Consistent with this, a small retrospective 
cohort showed that relief of OAB symptoms can 
be predicted by preoperative Pdet at maximal 
flow. It was determined that long-standing 
obstruction contributed to these symptoms [8].

D. Moskowitz et al.
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Conversely, surgical correction of POP has 
been thought to be the cause of outlet obstruction 
in some patients. The most widely accepted etiol-
ogy of postoperative urinary retention after POP 
repair is an anatomical kinking of the urethra due 
to surgical technique that can mimic a Kelley pli-
cation. In our patient described in the case sce-
nario, the bladder neck was hypersuspended, 
suggestive of a potential etiology of obstruction. 
Obstruction after anterior colporrhaphy is not 
widely reported, and multiple studies contradict 
this as a mechanism for voiding difficulties after 
anterior repair. Lakeman et al. prospectively per-
formed urodynamic investigation in women 
before and after anterior colporrhaphy and dem-
onstrated that the surgery did not induce outlet 
obstruction [9]. Additionally, Kitta et al. demon-
strated a temporary decrease in bladder contrac-
tility index after anterior repair with no change in 
obstructive parameters [10]. Taken together, 
these findings would suggest that in the majority 
of patients with urinary retention after anterior 
repair, obstructive symptoms are not due to an 
anatomical finding and are not usually persistent. 
Nevertheless, in performing anterior colporrha-
phy, it is important to avoid plicating sutures too 
close to the bladder neck to prevent obstruction.

Similarly, anatomical obstruction does not 
explain the prevalence of voiding dysfunction in 
women with isolated posterior compartment 
defects or the high occurrence of urinary reten-
tion that occurs after isolated posterior compart-
ment repairs. Cole et al. describe a population of 
patients with an isolated rectocele or posterior 
enterocele. They found an elevated post void 
residual (PVR) in 48% of women and more than 
half with high voiding pressures at maximal flow 
[11]. Book et  al. [12] describe a population of 
patients who underwent surgery for symptomatic 
posterior compartment prolapse and compared 
urinary retention rates to those undergoing proce-
dures for SUI.  They found significantly more 
patients who underwent posterior colporrhaphy 
failed their voiding trials than patients who had a 
suburethral sling. The authors postulate that the 
dissection involved in this type of pelvic floor 
surgery results in pain and impaired relaxation of 
the pelvic floor musculature. Of note, all of the 

patients in this series demonstrated only transient 
urinary retention. Accordingly, it is reasonable to 
assume that this pelvic floor muscle guarding 
could, at least in part, also be responsible for uri-
nary retention seen after apical, and/or anterior 
compartment repairs.

Finally, pelvic floor muscle dysfunction is 
common in women with prolapse, and the levator 
ani muscles play a particularly important role in 
pelvic support. Deficiency of these muscles cor-
relates to the severity of prolapse [13]. Though 
somewhat counterintuitive, these muscles have 
also been shown to assist in both urinary bladder 
and bowel evacuation [14]. Consistent with this 
is the finding of Ghafar et al. that urogenital hia-
tus size and decreased levator ani contraction 
strength are predictive factors for emptying dis-
orders after POP repair [15]. Overall, the pres-
ence of persistent voiding dysfunction after POP 
repair is multifactorial with potential contributors 
including anatomic obstruction, muscle guard-
ing, and weakness of the pelvic floor 
musculature.

 Role of Urodynamics

Urodynamic testing can be useful not only in the 
determination of the cause of retention after POP 
repair, but also in the prediction of voiding dys-
function. Patient counseling prior to surgery is 
important, and patients with longstanding low- 
grade obstruction may be more prone to develop-
ing OAB symptoms after surgery, a major 
contributor to dissatisfaction [16]. Several stud-
ies have demonstrated that low Pdet at maximal 
flow (<10  cm H2O) and high preoperative post 
void residual volume were significant predictors 
of postoperative voiding dysfunction [5, 8]. 
Although these are not the only factors at play, 
they can be used in combination with patient- 
specific factors such as prolapse severity, genital 
hiatus size, and type of surgery to counsel patients 
if the clinician believes they are at higher than 
average risk of resultant urinary retention after 
POP repair [8, 17].

Identification of bladder outlet obstruction 
through urodynamic evaluation in women is an 
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area of ongoing study but can be useful in delin-
eating the causes of voiding dysfunction and 
 urinary retention after POP repair. Although there 
are no specific criteria to diagnose anatomic 
bladder outlet obstruction, it is generally accepted 
that obstructed women have a lower peak flow 
rate (≤12  mL/s), higher Pdet at maximal flow 
(≥20 cm H2O), and higher PVR [18–20]. The use 
of nomograms specifically designed to identify 
outlet obstruction in women can be particularly 
useful [21]. Compared to EMG alone, supple-
mental fluoroscopic images can help distinguish 
between anatomical obstruction and dysfunc-
tional voiding [22].

Used alone, urodynamic evaluation is not spe-
cific enough to identify anatomic obstruction 
requiring surgical intervention after POP repair. 
Application of nomograms to determine obstruc-
tion, while a useful tool, can suggest obstruction 
in patients who are completely asymptomatic and 
obviously do not warrant intervention [23]. 
Accordingly, the clinician should use the com-
prehensive clinical picture of history, patient 
symptoms, physical examination, fluoroscopic 
images, and urodynamic parameters to decide 
which patients would benefit from further 
treatment.

 Management

Preoperative counseling is paramount in manag-
ing incomplete emptying after prolapse repair. 
Women with high stage prolapse, a large genital 
hiatus, low Pdet at maximal flow, diabetes melli-
tus, elevated PVR, and concurrent midurethral 
sling placement may be at higher risk of postop-
erative urinary retention and should be prepared 
for the possibility of at least temporary difficulty 
with emptying after surgery [5, 15, 17]. There is 
high variability in the management of postopera-
tive catheterization between surgeons due to lack 
of specific guidelines [24]. The authors typically 
use an indwelling catheter for the first night post-
operatively in women undergoing transabdomi-
nal POP repair, or in vaginal repairs that involve 
hysterectomy. Catheters are removed at the end 

of surgery for patients undergoing outpatient 
vaginal prolapse repairs.

When women do have urinary retention after 
POP repair, the initial treatment is to initiate 
bladder drainage with either transurethral cathe-
terization or self-intermittent catheterization. A 
randomized controlled trial between the two 
strategies showed that clean intermittent cathe-
terization is favorable over transurethral catheter-
ization due to a lower risk of developing urinary 
tract infection and a shorter period of incomplete 
emptying requiring catheterization for drainage 
[25]. Adequate pain control and treatment of con-
stipation is helpful in facilitating the resolution of 
short-term urinary retention. There is no standard 
PVR cut-off value to define when catheterization 
should be initiated. Women who are voiding, 
asymptomatic, without neurogenic diagnosis, 
and have PVR less than 300 mL are considered 
low risk and can be monitored conservatively, 
particularly if they have had an elevated post void 
residual preoperatively [26].

In most cases of urinary retention after POP 
repair, there is spontaneous resolution within the 
first week [15, 17, 25]. In women with urinary 
retention that does not resolve within the first 
week postoperatively, an evaluation should be 
performed to identify the cause. A thorough his-
tory can identify obstructive symptoms in patients 
who are still voiding and careful attention should 
be paid to symptoms of urinary hesitancy, inter-
mittency, weak stream, and positional maneuvers 
used to void. Physical examination will identify 
anatomic causes of obstruction including a hyper-
suspended bladder neck and anterior vaginal 
wall.

Cystourethroscopy may be helpful to identify 
an abnormal angle of the urethra and bladder 
neck. The presence of trabeculation may indicate 
a long-standing obstruction. Urodynamics, par-
ticularly with fluoroscopic imaging, can help 
identify cases of obstruction of the bladder neck 
versus those of voiding dysfunction [22]. Patients 
with voiding dysfunction can be treated with 
physical therapy, biofeedback, medical therapy 
to aid in bladder neck relaxation (alpha-blockers, 
such as tamsulosin), and medications to assist in 
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striated sphincter relaxation (muscle relaxants, 
such as baclofen).

In nonobstructive urinary retention, sacral 
neuromodulation is an effective treatment. 
Studies have demonstrated its efficacy for nonre-
laxation of the striated sphincter, seen in Fowler’s 
syndrome [27]. Long-term data has shown prom-
ising results in the restoration of spontaneous 
voiding in patients with and without pelvic pain 
[28–30]. Prior to initiating a trial of sacral neuro-
modulation, patients should be counseled that the 
battery will require surgical replacement, likely 
within 5 years of implantation, and that they will 
not be able to have an MRI performed below the 
neck with the device in place.

Cases of anatomic obstruction should be man-
aged surgically, with specific focus on the cause 
of obstruction. The most likely anatomic expla-
nation for postoperative obstruction is suspen-
sion of the bladder neck or plication of the 
anterior vaginal wall distally, causing urethral 
and bladder neck obstruction. In the very early 
postoperative period, this can be treated by 
release of the plicating sutures. Later in the 
course, urethrolysis may be necessary to restore 
mobility of the bladder neck and urethra and 
allow normal voiding to occur. Patients undergo-
ing urethrolysis require careful counseling about 
the risk of urinary incontinence after the 
procedure.

 Summary

In this patient scenario, urinary retention was 
caused by anatomical obstruction due to distal 
plication sutures from an anterior colporrhaphy. 
Her risk factors for urinary retention after POP 
repair included a baseline elevated post void 
residual (200  mL) and preoperative obstructive 
symptoms, though it should be acknowledged 
that both of these could have been related to her 
prolapse. The surgery was likely not considered 
as a significant cause of her urinary retention by 
her original surgeon, since she did not undergo a 
sling concomitant with her original pelvic pro-
lapse repair. It is noteworthy that her initial post-
operative urodynamic study was significant for 

obstruction; however, the study performed in our 
clinic was equivocal. Nevertheless, taken together 
with her physical examination findings, history, 
and cystourethroscopy, the etiology of her uri-
nary retention was clear and led to her successful 
surgical treatment.

 Commentary

Alexander Gomelsky

Urinary dysfunction is a diagnostic and therapeu-
tic challenge following any pelvic reconstructive 
surgery. It may manifest in purely storage symp-
toms (e.g., urinary frequency, urgency, and 
urgency urinary incontinence), purely voiding 
symptoms (e.g., hesitancy, straining to void, ele-
vated postvoid residual (PVR), and urinary reten-
tion), or a combination of storage and voiding 
symptoms. Furthermore, the constellation of 
symptoms may be similar to the patient’s preop-
erative status, worsened after surgery, or appear 
de novo in previously asymptomatic women. 
These symptoms are frequently bothersome and 
may cause a significant imposition on a woman’s 
postoperative quality of life, even in those women 
with postoperative resolution of their initial stress 
urinary incontinence (SUI) or pelvic organ pro-
lapse (POP).

Owing to the many constellations of symp-
toms and postoperative findings, diagnosis and 
effective treatment is not typically straightfor-
ward. The only (relatively) clear scenario is uri-
nary retention after a midurethral sling. If a 
woman develops impaired emptying and elevated 
PVR after MUS placement, it is due to excess 
tension on the sling. While repeating voiding tri-
als after a brief period of indwelling catheteriza-
tion or beginning clean intermittent catheterization 
(CIC) is reasonable in the immediate postopera-
tive period (and up to 2–4 weeks), sling incision 
should be performed if these symptoms persist.

The diagnosis and treatment of postoperative 
voiding difficulty after POP repair is more chal-
lenging. These patients should be separated into 
two groups: those who underwent a concomitant 
anti-incontinence procedure and those who did 
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not. In the setting of a sling, retention due to sling 
obstruction should be first on the differential 
diagnosis, followed by impaired bladder function 
due to narcotics, anesthesia, and/or delayed 
return of bowel function, and pelvic floor spasm/
failure of relaxation with voiding. In those with-
out sling placement, the latter factors should be 
considered as primary causes of urinary reten-
tion. The authors of the chapter describe another, 
less common surgical category: women who 
underwent POP repair using an augmentation 
graft with subsequent scarring and urinary reten-
tion. As with all women considered for pelvic 
surgery, a close inspection of preoperative, peri-
operative, and postoperative factors is imperative 
in ensuring a successful outcome.

First, prevention and anticipation of postoper-
ative problems is imperative. As the authors cor-
rectly point out, the urodynamic definition of 
obstruction in women is incomplete; however, 
urodynamics, especially with the use of fluoros-
copy, are extremely helpful to define a baseline 
prior to surgery. Hence, detrusor function, both 
during filling and emptying, can be documented. 
I will frequently institute a trial of temporary 
POP reduction with a pessary in the group of 
women with both POP and significant storage 
and emptying symptoms. Being able to re- 
evaluate preoperative symptoms in this patient 
population achieves several purposes. First, 
occult SUI may be more easily demonstrated, 
which may enhance the patient’s understanding 
of the concept of occult SUI. Second, an improve-
ment in storage and emptying while the POP is 
reduced allows for more confidence while coun-
seling the patient regarding postoperative expec-
tations after POP repair. Conversely, if storage 
and emptying symptoms persist or are unchanged 
with POP reduction, then there is a strong likeli-
hood that these symptoms may persist after cor-
rective POP surgery and adjunctive treatments 
may be necessary.

Second, the choice of corrective POP proce-
dure may play a role in the status of postoperative 
storage and emptying symptoms. The authors 
correctly point out that repairs of both, the ante-
rior and posterior compartments, may be associ-
ated with failure of pelvic floor relaxation and 

subsequent short-term voiding difficulty. It is 
also important to note that the use of interposition 
grafts may, in itself, be associated with additional 
changes. An acute inflammatory reaction will 
ensue regardless of adjunct material and eventual 
incorporation of the interposition material varies. 
Furthermore, the additional dissection required 
to reach and expose the attachment points for the 
graft (e.g. arcus tendineus fascia pelvis and sacro-
spinous ligament) may ultimately be associated 
with more scarring.

Third, prompt recognition and management of 
postoperative complications is imperative. No 
fault can be found with the authors’ approach in 
this patient. Conservative measures such as 
behavioral modification, CIC, nonnarcotic pain 
control, and enhancing return of bowel function 
will optimize bladder emptying in the short term. 
The use of postoperative pelvic floor muscle 
training may be useful and, although the evidence 
is sparse in this population, a brief trial of alpha- 
adrenergic blocker or a percutaneous sacral nerve 
evaluation is a low-risk, high-reward option. The 
use of urodynamic evaluation is likewise appro-
priate, especially when a preoperative study is 
available for comparison. Cystoscopy should be 
performed in all of these patients to define post-
operative anatomy and eliminate urinary tract 
injury as a causative factor. Since any de novo 
voiding symptoms that do not respond to obser-
vation and conservative measures ultimately have 
to be attributed to the original surgery, the deci-
sion to pursue additional surgery is a reasonable 
one. A less-morbid option like a takedown of the 
previous repair is a good start, proceeding to full 
urethrolysis if unsuccessful.

The final take-away point is that, even in 
expert hands, long-term or permanent voiding 
and storage dysfunction is a distinct possibility 
despite correct diagnosis and uneventful surgery. 
This is humbling for the surgeon and further 
underscores the need for extensive preoperative 
counseling, even when “routine” procedures are 
planned. Finally, in the face of postoperative 
complications, continuing close counseling and 
maintaining clear lines of communication with 
the patient and their family cannot be 
overemphasized.

D. Moskowitz et al.
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Addressing Pelvic Floor Disorders 
in Patients with Neurogenic 
Bladder

Deborah S. Hess and Gary E. Lemack

 Introduction

Pelvic floor disorders are highly prevalent 
among parous women, with rates of pelvic 
organ prolapse and incontinence being esti-
mated at between 30% and 94%. Nearly one-
eighth of these women require surgical repair 
[1, 2]. Women with a variety of neurologic con-
ditions remain susceptible to various pelvic 
floor disorders. Neurologic conditions that 
commonly affect the bladder, such as multiple 
sclerosis, Parkinson’s disease (PD), and spinal 
cord injury (SCI), are the primary focus of this 
chapter.

 Case Scenario 1

A 63-year-old woman with relapsing remitting 
multiple sclerosis, G3P2 with a history of one 
vaginal delivery and one cesarean section is 

evaluated for urinary incontinence. She is wear-
ing 4–6 pads per day, changing them when they 
are soaked through. She often leaks with a 
sense of urgency but also admits to leaking with 
cough, sneeze, and laugh. She has a postvoid 
residual today in the clinic of 40cc. On exami-
nation, she is found to have POP-Q stage 2 cys-
tocele and stage 1 vault prolapse. She is not 
bothered by her bulge. She underwent urody-
namic testing both with and without packing 
that revealed some detrusor overactivity (DO) 
with leakage at capacity of 350cc, normal com-
pliance, and no stress incontinence. She was 
counseled on options for management of stress 
and urge incontinence. Given both her urody-
namic findings and the fact that she is more 
bothered by urgency than stress, we first recom-
mended dietary changes, the use of urge sup-
pression techniques, timed voiding, and medical 
management. Regarding her pelvic organ pro-
lapse, we discussed management options 
including expectant management, pessary as 
well as surgical repair. Given her low (or lack 
of) bother, she has elected for expectant man-
agement. Because bladder function can change 
over time in patients with MS and because she 
was placed on an OAB agent, which can cause 
some degree of voiding dysfunction, she is fol-
lowed back periodically to monitor her urinary 
symptoms and her postvoid residual urine.
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 Multiple Sclerosis

 Overview

Multiple sclerosis (MS) is a multifocal, demye-
linating, chronic inflammatory condition of the 
central nervous system. Its incidence increases 
after age 18 and peaks between 20 and 40 years 
of age. Women are younger than men at the time 
of diagnosis and affected nearly twice as com-
monly [3]. The vast majority of patients with MS 
will report lower urinary tract symptoms if que-
ried, though many may not seek urological care. 
The most frequently reported urologic symptoms 
among these patients include urgency and urge 
incontinence; however, disorders of voiding dys-
function are also prevalent among women with 
MS, and stress urinary incontinence (SUI) clearly 
can occur in women of this age group with MS.

 Stress Incontinence

In the general population, the prevalence of stress 
urinary incontinence (SUI) has been shown to 
range from 17% to 41% [4]. In the MS popula-
tion, the reported prevalence has varied from 
16% to 55.9%, with a prevalence of 31.4% found 
in a recent study of 400 women [5–7]. In a study 
of 280 women with MS at a tertiary care neuro-
genic bladder clinic, SUI was noted in 45 women 
by condition-specific questionnaire or physical 
examination (16%) [5]. This is lower than 
expected as the prevalence of SUI in an age- 
matched non-neurogenic population is estimated 
to be closer to 50% [8]. The authors postulated 
that the lower prevalence in this population is 
likely to be multifactorial. In part, they thought 
that a tertiary care center may be more likely to 
see women who have already been primarily 
treated elsewhere. An additional explanation was 
that patients with MS have a neurogenically 
enhanced vesicourethral unit, either from lesions 
in the cervical spinal cord, which would impact 
bladder and external urethral sphincter function, 
or from increased tone or spasticity of the pelvic 
floor musculature, leading to increased outlet 
resistance [5]. Murphy et al. found the prevalence 

of SUI among the MS population to be more 
comparable to the non-neurogenic population. 
Reported risk factors that also affect the non- 
neurogenic population included birth weight 
>4 kg, pelvic organ prolapse (POP), and multiple 
pregnancies. They also reported risk factors spe-
cific to MS including a lower expanded disability 
status scale (EDSS) score, relapsing remitting 
form of MS (RRMS), urge incontinence, a larger 
volume at ‘strong desire to void’, and anticholin-
ergic use [6].

 Evaluation and Management of SUI 
in MS Population

Workup for stress incontinence, particularly for 
those women contemplating surgical intervention, 
may be more extensive than in the non- neurogenic 
population. Questionnaire data can be obtained to 
quantify the severity and bother of SUI; however, 
there are no widely used quality- of- life question-
naires specific to the MS patient [9]. The UDI-6 
has been used to objectively evaluate SUI, and 
question 3 (urinary leakage related to physical 
activity, laughing, or coughing) has been specifi-
cally shown to be associated with SUI in this 
patient population [5]. The American Urological 
Association/Society of Urodynamics, Female 
Pelvic Medicine and Urogenital Reconstruction 
and Female Urology guidelines for surgical treat-
ment of female SUI state that surgical manage-
ment for SUI may be offered to patients with 
neurological conditions with SUI after appropriate 
evaluation and counseling and emphasize that 
additional evaluation beyond the focused workup 
of history, physical, SUI demonstration, postvoid 
residual, and urinalysis should be offered for these 
patients. Both SUFU/AUA and the European 
Association of Urology recommend a low thresh-
old for additional testing with urodynamics (UDS) 
in this population [10]. In particular, testing for 
concurrent detrusor overactivity (DO) or detrusor 
sphincter dyssynergia (DSD) might influence sur-
gical decision-making with regard to SUI treat-
ment. Those with severe DO might be considered 
to be at elevated risk for persistent urgency and 
urge incontinence after SUI treatment, while those 
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with DESD are likely to be at risk for impaired 
bladder emptying following intervention and 
should be prepared to perform CIC.

During the workup for SUI, a thorough physi-
cal exam, including a focused neurological exam 
and pelvic exam, should be performed. As MS 
patients are more likely to catheterize, it is impor-
tant to evaluate on exam for leakage as well as 
urethral erosion, particularly in those with 
chronic indwelling Foley catheters.

Various management options exist for SUI in 
the MS population, though in general, a more 
conservative approach, at least initially, is recom-
mended by the authors, due to concerns about 
long-standing voiding dysfunction that can occur 
following surgery in this population. In the previ-
ously referenced study, of the 280 women with 
MS, 16% were noted to have SUI, of whom only 
11% went on to have surgical intervention: 2 
transurethral injections and 4 slings/suspensions. 
One patient was successfully managed with pel-
vic floor muscle training [5]. Management, as 
described in this study, can include any of the 
management options offered to non-neurogenic 
patients: pelvic floor physical therapy, injection 
therapy, or surgery. Owing to concerns about 
voiding dysfunction following sling surgery in 
neurogenic patients, the European Association of 
Urology guidelines do recommend that patients 
with neurogenic SUI be able to perform self- 
catheterization before pursuing surgical interven-
tion [10].

 Voiding Dysfunction, Urgency, 
and Urge Incontinence in MS 
Population

Voiding dysfunction is highly prevalent in the 
MS population, with over 90% of patients report-
ing or experiencing some form of voiding dys-
function or incontinence [11]. Axonal damage in 
the pons and spinal cord can lead to altered inner-
vation of the lower urinary tract and can cause 
detrusor sphincter dyssynergia (DSD), detrusor 
overactivity (DO), and detrusor hypocontractility 
[11]. DSD is commonly diagnosed during the 
voiding phase of urodynamic studies with the use 

of EMG or, preferably, fluoroscopy during void-
ing [12]. The prevalence of DSD in MS patients 
is approximately 20–25%, with cervical lesions 
being specifically associated with development 
of DSD [12, 13]. While MS patients are unlikely 
to experience upper tract deterioration as a result 
of their voiding dysfunction, those with severe 
DSD, poor compliance, or inadequately managed 
retention should have their upper tracts moni-
tored regularly. Repeated videourodynamics may 
also be necessary in select patients, particularly 
those with a change in lower urinary tract symp-
toms (LUTSs) (i.e., worsening incontinence), 
more frequent UTIs, or worsening postvoid 
residual findings.

There are few options for the management of 
voiding dysfunction and DSD in the MS popula-
tion. The efficacy of alpha-blockers for manage-
ment of DSD has been examined. In a 
non-placebo-controlled study of 28 patients (20 
female and 8 male) with MS, Stankovich et  al. 
showed that tamsulosin improved quality of life 
in 96% of patients, decreased PVR and involun-
tary detrusor contractions, and increased flow 
rate and bladder capacity [14]. Although the data 
on efficacy of alpha-blockers in this population 
are limited, the use of tamsulosin is rather benign, 
given its minimal side-effect profile and may, 
therefore, be of value for symptomatic voiding 
dysfunction. Injection of onabotulinum toxin A 
(Botox – 100 U) into the external sphincter has 
also been shown to improve voiding parameters, 
specifically in the spinal cord injury population 
with DSD. This has been shown to improve void-
ing pressures and PVR [12]. The mainstay of 
management for the MS population with DSD or 
other voiding dysfunction remains clean inter-
mittent catheterization (CIC), with the option for 
indwelling catheters in those who are unable to 
perform or do not have a caretaker to perform 
CIC. In patients with severe MS and voiding dys-
function, a suprapubic tube may be the only 
option in the setting of poor dexterity and upper 
tract threats. A catheterizable channel may be an 
option for patients with reasonable dexterity but 
those unable to perform CIC via urethra.

More common than DSD are urgency and 
urge incontinence in the MS population. As 
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 previously discussed, the prevalence of lower uri-
nary tract symptoms among this population has 
been reported to be as high as 90%, with the 
majority of these patients experiencing some 
urgency or urge incontinence. In general, we 
advocate a noninvasive initial approach to diag-
nostic evaluation of MS patients with urgency 
and urge incontinence (symptom assessment, 
exam, urinalysis, and PVR) before starting non-
invasive treatments. Additional measures such as 
videourodynamics may be appropriate in patients 
who do not respond to initial therapies or those 
with elevated PVR.

When considering treatment, it is important to 
assess not only the degree of symptom severity, 
but also the degree of bother, as no potential 
treatment is entirely benign. The mainstay of 
treatment for these patients is anticholinergics. 
We do recommend that these medications be 
used with caution as these patients are prone to 
developing constipation, in which case mirabe-
gron may be preferred. Additionally, all overac-
tive bladder (OAB) medications carry a (low) 
risk of urinary retention, which may be elevated 
in the setting of DSD or detrusor underactivity. 
Patients with voiding dysfunction and simultane-
ous urgency/urge incontinence who already per-
form CIC are prime candidates for refractory 
OAB treatments such as onabotulinum toxin A, 
as they are already catheterizing and have elimi-
nated the risk of retention.

Regarding third-line therapy, the use of ona-
botulinum toxin A and sacral neuromodulation 
have been evaluated in the MS population. In 
studies with both MS and spinal cord injury (SCI) 
patients, the majority of patients treated with 
onabotulinum toxin A experienced significant 
improvement in symptoms [11, 15]. Sacral neu-
romodulation may also be used, especially if the 
patient has significant DO; however, these stud-
ies are small and require further evaluation.

 Pelvic Organ Prolapse: Prevalence

Pelvic organ prolapse (POP) is very common 
among the general female population, affecting 
nearly 50% of parous women [1]. Among the MS 

population, it has been shown to have a lower 
prevalence. At a tertiary care neurogenic bladder 
clinic, among the MS population, the prevalence 
of POP was 9%, with most patients asymptom-
atic. By compartment, the prolapse was 9% poste-
rior, 35% anterior, and 56% anterior and posterior. 
There was no difference in age, BMI, or MS sub-
type between MS patients with and without pro-
lapse, though patients with POP did have a higher 
mean parity. Of these patients, only 26% pro-
ceeded with surgical repair [5]. Massot et  al. 
found that among the 363 patients with MS seen 
at their center, 9 (2.5%) had POP. The incidence 
among patients with SUI was 4.4%, while it was 
1.6% among those without SUI (p = 0.146) [7].

 Evaluation and Management of POP 
in MS Population

Workup for POP in the MS population is similar 
to that in the non-neurogenic population. Patients 
should first be questioned about the presence of a 
bothersome bulge, as Dillon et al. found that the 
majority of MS patients with POP were asymp-
tomatic [5]. Given that typically the indication 
for surgical intervention for POP is the presence 
of POP-specific symptoms, establishing symp-
toms and severity is an important first step. 
Confirmatory diagnosis can be made on physical 
exam and quantified using the POP-Q system. 
Options for management in the small population 
of symptomatic patients include those that are 
nonoperative and operative as described in earlier 
chapters. Patients’ ability to undergo any kind of 
surgical management should be taken into 
account when recommending management 
options. A pessary can be used either as initial 
management, to determine patient satisfaction 
with a possible future surgical repair and pres-
ence or absence of concomitant SUI, or as defini-
tive management. We do recommend the use of 
concurrent topical estrogen cream and weekly 
removal and washing when using pessaries in 
this scenario. A unique indication for surgical 
intervention among MS (and SCI) patients on 
CIC is POP severe enough that it impedes the 
ability to self-catheterize.

D. S. Hess and G. E. Lemack
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 Parkinson’s Disease

 Overview

Parkinson’s disease (PD) is a progressive neuro-
degenerative condition. The diagnosis is primar-
ily clinical, based on history and exam, with 
signs and symptoms classically including hypo-
kinesia, bradykinesia, rigidity, and rest tremor. It 
affects 100–180 per 100,000 with a rising preva-
lence with age [16]. While lower urinary tract 
symptoms (LUTSs) are more common in this 
patient population, stress incontinence and pelvic 
organ prolapse rates are comparable to that of the 
general population. The reported prevalence of 
LUTS in patients with PD ranges from 38% to 
71% [17–19]. The severity of LUTS has been 
shown to increase with progression of PD [20]. In 
a 2003 study of 61 patients with idiopathic 
Parkinson’s disease, the prevalence of LUTS 
among PD patients was 39.3% compared to 
10.8% in the control group (made up of 74 
spouses, family and caretakers), with the most 
common irritative symptoms being nocturia, fre-
quency, and urinary incontinence among the PD 
patients [18]. Storage symptoms are more com-
monly reported in these patients than voiding 
symptoms [21]. Urinary incontinence can be seen 
in 28% of women with PD [22], and a study of 50 
PD patients reported the incontinence distribu-
tion among both men and women with PD as 
26% urge and 10% stress, with all SUI patients 
being female (22.7%) [23].

 Evaluation and Management of SUI 
in PD Population

Given the high prevalence of overactive bladder 
and urge incontinence, it is important to obtain 
additional testing if there is concern for concomi-
tant stress incontinence in these patients; there-
fore, urodynamics may be appropriate, 
particularly in a woman with mixed urinary 
incontinence [24, 25]. The American Urological 
Association/Society of Urodynamics and Female 
Urology guidelines recommend periodic post-
void residual measurements in these patients to 

monitor for disease progression. Urodynamics 
may be performed as part of the initial manage-
ment; however, the role of follow-up urodynam-
ics is less clear, since upper tract deterioration is 
generally uncommon in these patients [25]. More 
common urodynamic findings in these patients 
include DO and reduced bladder capacity for 
storage abnormalities, and detrusor underactivity 
for voiding phase abnormalities. The prevalence 
of DO in this patient population can be as high as 
45–93%, and a bladder capacity less than 200 mL 
is seen in nearly half of these patients [21]. If 
symptomatic stress incontinence is demonstrated 
on urodynamic testing, treatment may be offered 
to these patients, though certainly, their func-
tional status, risk factors for surgery, and ability 
to perform intermittent catheterization should be 
considered in surgical decision making.

Perioperative considerations include chal-
lenges associated with disruption of their medi-
cation schedule, reduced mobility, and 
medication interaction and side effects. 
Additionally, PD patients are more prone to 
immobility, dysphagia, respiratory dysfunction, 
urinary retention, and psychiatric symptoms 
[26]. Recommendations for perioperative man-
agement of the PD population to reduce risk 
include minimizing nothing- by- mouth status 
duration, avoiding drug interactions and medica-
tions that can worsen parkinsonism, frequent 
assessment of swallowing ability, use of incen-
tive spirometry, avoidance of indwelling Foley 
catheters while monitoring postvoid residuals, 
and aggressive physical therapy. These should 
all be considerations when planning a surgical 
intervention in this population [26].

 Evaluation and Management 
of Pelvic Organ Prolapse in PD 
Population

The presence of POP in the female PD popula-
tion has not been widely studied. Initial  evaluation 
should include a pelvic exam with quantification 
using the POP-Q system in symptomatic patients. 
While there is no reason to suspect that aging 
women with PD, particularly those who are mul-
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tiparous, would not be at risk for POP, overall, 
the likelihood of their requiring intervention 
would seem to be lower based on diminished 
physical activity as the PD progresses. With 
regard to management of POP in the PD popula-
tion, it is not unlike that in the non- neurogenic 
population. If considering a surgical intervention, 
we recommend attention to the previously men-
tioned perioperative considerations.

 Evaluation and Management 
of Urgency and Urge Urinary 
Incontinence (UUI) in the PD 
Population

Initial evaluation should include a symptom 
assessment, pelvic exam, and PVR to ensure that 
the patient is not retaining, even though the risk 
of retention does not appear to be significantly 
increased in this population of women. As with 
SUI, UDS may prove useful; however, it is not 
always required. As explained by Brucker et al., 
the treatment of urgency and UUI in PD patients 
should focus on optimizing quality of life while 
minimizing morbidity from the treatment. 
Immobility, bradykinesia, and cognitive decline 
can all have a significant effect on management 
of LUTS. Care must be taken to not negatively 
impact overall quality of life while trying to treat 
these voiding symptoms [21]. Behavioral modi-
fication can prove very useful in this population 
as detrimental side effects are minimized. This 
would include bladder training, fluid and diet 
management, biofeedback training, and patient 
education. With regard to medication, PD medi-
cations can impact a patient’s LUTS. Levodopa 
has an unclear effect on LUTS in PD; however, it 
has been shown to initially exacerbate urinary 
symptoms in some studies, followed by a result-
ing improvement in urinary symptoms over time. 
The mainstay of medical management remains 
anticholinergic medications; however, one 
should be wary of using these in patients with 
cognitive decline or memory loss as well as sig-
nificant constipation. Medications evaluated in 
this population include Oxybuynin, Trospium, 
Solifenacin, and Mirabegron. From this list, 
Trospium is a quaternary ammonium derivative 

with less blood- brain barrier penetration and, 
therefore, in theory, fewer cognitive adverse 
events. Mirabegron, while not widely studied in 
this population, has not been shown to result in 
any cognitive adverse events and has no anticho-
linergic side effects (which are common with 
other anti-Parkinson medications), and may, 
therefore, be preferable [21].

Third-line therapy includes both intravesical 
onabotulinum toxin A injection and sacral neuro-
modulation. Neither of these is widely studied in 
this population; however, use of third-line thera-
pies is again influenced by overall impact on 
quality of life and morbidity. Onabotulinum toxin 
A has been shown to be effective and safe in 
small populations of PD patients with 
LUTS.  Similarly, neuromodulation has been 
studied in smaller studies of PD patients and 
shown to improve DO and capacity [21], though 
long-term studies are lacking.

Ultimately, many of these patients are man-
aged with incontinent solutions such as pads or 
diapers to minimize mobility concerns. Secondary 
mobility issues often limit the effectiveness of 
many of the therapies that can be offered. In these 
patients, perineal care and hygiene should be 
addressed as well. In rare circumstances with 
concomitant wounds and poor healing, one may 
consider suprapubic tube (SPT); however, this 
should be in the setting of UTI precautions and 
counseling.

 Case Scenario 2

A 41-year-old female with a history of T6 spinal 
cord injury (T6 ASIA A status post T5–8 fusion) 
from a distant dirt bike accident presents with 
symptomatic bladder prolapse. She is G1P1 by 
vaginal delivery and had a trans-vaginal hysterec-
tomy 3 years ago. She failed a pessary trial with 
an outside provider.

She initially managed her bladder with clean 
intermittent catheterization but had difficulty 
catheterizing with her leg spasms and did not 
desire a catheterizable channel, so now has an 
indwelling suprapubic catheter. She had prior vid-
eourodynamics demonstrating a diminished blad-
der capacity with detrusor overactivity at 150 mL 
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and dyssynergic sphincter activity and grade 1 
vesicoureteral reflux. No leakage was noted with 
a pack in place and Valsalva maneuver.

On exam in clinic, her POP-Q was reported as 
Aa +3; Ba +10; C +10; D n/a; Ap +3; Bp +10; gh 
4; pb 3; tvl 10, consistent with procidentia. 
Treatment options for pelvic organ prolapse were 
discussed including observation, pessary, and 
surgery. She preferred a surgical management. 
Given the absence of pelvic muscle tone and 
severity of prolapse, she was counseled to 
undergo a robotic sacrocolpopexy.

 Spinal Cord Injury

 Overview

Spinal cord injury in the United States is esti-
mated to affect between 24 and 77 per million 
people, or 12–20,000 new cases per year [27]. 
These patients often have multiple health prob-
lems, of which bladder-related issues have been 
cited as among the most important [28]. Women 
have been shown to comprise approximately one- 
quarter of the traumatic and approximately half 
of the nontraumatic SCI population [29]. For the 
first 6–8 weeks, patients with suprasacral injuries 
may experience spinal shock and present with 
detrusor areflexia. Following this initial period, 
some women may have return of spontaneous 
voiding; however, many develop incontinence. 
Baseline UDS following resolution of spinal 
shock is recommended; this can either be at the 
time of return of bladder function or, if no return 
of bladder function, after approximately 
3–6 months. Electromyography (EMG) and fluo-
roscopic images are recommended as well during 
UDS [30]. Fluoroscopic images are highly rec-
ommended to evaluate both the upper tracts as 
well as the outlet, assessing for sphincteric dys-
function. Monitoring for autonomic dysreflexia 
during UDS, especially in patients with an injury 
above T6, is imperative.

 Evaluation and Management 
of Urinary Incontinence in SCI 
Population

Evaluation of UI in SCI patients includes a 
physical exam as well as urodynamic studies, 
preferably with EMG and fluoroscopy as 
described above. SCI patients have been shown 
to be at increased risk for UI, which may be due 
to multiple factors. Detrusor overactivity, poor 
compliance, detrusor external sphincter dyssyn-
ergia (DESD), and even intrinsic sphincteric 
deficiency (ISD) may be present (particularly in 
patients with low thoracic or lumbar lesions), 
and level of the injury is not always predictive 
of urodynamic findings, particularly in patients 
with lower thoracic and upper lumbar injures. 
One study of SCI patients secondary to vascular 
(iatrogenic) causes demonstrated the variability 
of findings that can be noted in this scenario 
[31]. In a study of 609 women with SCI, 49% 
experienced incontinence: 27% daily, 13% 
weekly, and 9% monthly. There was an increased 
rate of incontinence among wheelchair-bound 
patients and those women who were living 
alone. Incontinence was associated with 
decreased quality of life in these women [29]. 
Management, therefore, should be strongly con-
sidered both for improvement in quality of life 
as well as minimizing leakage onto the perineal 
skin to prevent skin or wound breakdown. 
Management can include pubovaginal fascial 
slings (for those with ISD), and less commonly 
bulking agents, and artificial sphincters. We typ-
ically would advocate for fascial slings in the 
scenario of ISD, in part because it may not be 
entirely tension-free, and in part because it is 
hypothesized that repeat catheterization through 
a mesh sling may put the patient at greater risk 
for urethral erosion. Options for management of 
impaired compliance and refractory detrusor 
overactivity, both of which can lead to signifi-
cant incontinence, are covered in other aspects 
of the textbook.
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 Urethral Erosion in SCI Patients

SCI patients, particularly tetraplegics, are fre-
quently managed with indwelling urethral cathe-
ters. Long-term indwelling urethral catheters put 
these patients at risk for urethral erosion. This 
can lead to ISD and, in turn, continuous inconti-
nence. Often, this leakage persists even following 
SPT placement. Continuous leakage puts these 
patients at risk for perineal skin breakdown. 
Some of these patients, therefore, require an out-
let procedure for management of severe 
ISD. Methods of management advocated include 
bladder neck closure versus a tight pubovaginal 
or spiral sling in patents with sufficient urethral 
length. Patients undergoing bladder neck closure 
can be managed by SPT alone (tetraplegics) or a 
catheterizable channel/augmentation cystoplasty 
(in the appropriately selected paraplegic patient).

 Evaluation and Management of POP 
in SCI Population

Spinal cord injury patients remain subject to POP; 
however, there is little literature available regard-
ing the prevalence of POP in SCI patients. While 
most women are treated for POP based on symp-
tomatic vaginal bulge, many SCI patients may 
lack this sensation. POP may, therefore, be diag-
nosed on physical exam and not at the time of the 
history. If there is indeed POP present without 
sensation, some scenarios in which to consider 
management include vaginal bleeding due to 
advanced prolapse or difficulty with catheteriza-
tion. Management may include both nonsurgical 
(pessary) and surgical repair. We do recommend 
the use of vaginal estrogen cream in conjunction 
with a pessary to prevent skin breakdown and 
ulceration.

 Commentary

W. Stuart Reynolds

While lower urinary tract dysfunction, such as 
neurogenic overactive bladder and incomplete 

emptying or retention, is frequently encoun-
tered in caring for patients with neurologic dis-
eases, pelvic floor disorders are less appreciated 
in many of these patients. This chapter does an 
excellent job of reviewing pelvic floor disorders 
in a number of neurologic diseases, highlight-
ing important nuances that make treating these 
disorders challenging at times. There is also a 
general lack of information or clinical data on 
many important aspects of these disorders in 
these populations, including on prevalence, 
impact on the patient, and optimal management 
strategies.

Changing demographics means increased 
prevalence of some disorders [32, 33], and pro-
viders will likely see an increasing number of 
men and women with neurologic diseases and 
concomitant pelvic floor disorders in their prac-
tices. Being able to recognize these disorders 
and provide meaningful management will 
increasingly become important. In many situa-
tions, a multidisciplinary approach to care of 
patients with neurologic diseases may be neces-
sary or advantageous. The diversity of neuro-
logic manifestations and variable range of 
physical impairment typically require a highly 
individualized approach to manage lower uri-
nary tract dysfunction and pelvic floor disor-
ders. Pathophysiologic changes inherent to the 
underlying condition likely affect outcomes of 
traditional treatment modalities – for example, 
in a woman with neurologic disease, should we 
expect the same outcomes for a transvaginal, 
native tissue pelvic organ prolapse repair or sus-
pension? What would be the impacts of 
increased weight-bearing for self-transfer on 
pelvic floor musculature or on outcomes of a 
procedure? How would pelvic floor muscle 
paralysis impact on a such a repair? Lastly, 
bowel dysfunction is also common in patients 
with neurologic diseases. Management of con-
current neurogenic bowel disorders in neuro-
genic patients often falls to the pelvic floor 
provider. As is nicely highlighted in this chap-
ter, for all scenarios, the medical literature is 
deficient and further study is needed to help 
direct management of pelvic floor disorders in 
neurogenic patients.

D. S. Hess and G. E. Lemack



235

References

 1. Maher C, Feiner B, Baessler K, Schmid C. Surgical 
management of pelvic organ prolapse in women. 
Cochrane Database Syst Rev. 2013;(4):CD004014.

 2. Olsen AL, Smith VJ, Bergstrom JO, Colling JC, 
Clark AL. Epidemiology of surgically managed pel-
vic organ prolapse and urinary incontinence. Obstet 
Gynecol. 1997;89(4):501–6.

 3. Kamm CP, Uitdehaag BM, Polman CH.  Multiple 
sclerosis: current knowledge and future outlook. Eur 
Neurol. 2014;72(3–4):132–41.

 4. Gasquet I, Tcherny-Lessenot S, Gaudebout P, Bosio 
Le Goux B, Klein P, Haab F. Influence of the severity 
of stress urinary incontinence on quality of life, health 
care seeking, and treatment: a national cross-sectional 
survey. Eur Urol. 2006;50(4):818–25.

 5. Dillon BE, Seideman CA, Lee D, Greenberg B, 
Frohman EM, Lemack GE. A surprisingly low preva-
lence of demonstrable stress urinary incontinence and 
pelvic organ prolapse in women with multiple sclero-
sis followed at a tertiary neurogenic bladder clinic. J 
Urol. 2013;189(3):976–9.

 6. Murphy AM, Bethoux F, Stough D, Goldman 
HB.  Prevalence of stress urinary incontinence in 
women with multiple sclerosis. Int Neurourol J. 
2012;16(2):86–90.

 7. Massot C, Khenioui H, Agnani O, Guyot M-A, 
Hautecoeur P, Donze C. Stress urinary incontinence 
in women with multiple sclerosis. Int Neurourol J. 
2016;20(3):224–31.

 8. Markland AD, Richter HE, Fwu C-W, Eggers P, 
Kusek JW. Prevalence and trends of urinary inconti-
nence in adults in the United States, 2001 to 2008. J 
Urol. 2011;186(2):589–93.

 9. Welk B, Morrow SA, Madarasz W, Potter P, Sequeira 
K.  The conceptualization and development of a 
patient-reported neurogenic bladder symptom score. 
Res Rep Urol. 2013;5:129–37.

 10. Groen J, Pannek J, Castro Diaz D, Del Popolo G, 
Gross T, Hamid R, et  al. Summary of European 
Association of Urology (EAU) guidelines on neuro- 
urology. Eur Urol. 2016;69(2):324–33.

 11. Corcos J. A urological challenge: voiding dysfunction 
in multiple sclerosis. Can Urol Assoc J. 2013;7(9–10 
Suppl 4):S181–2.

 12. Stoffel JT. Detrusor sphincter dyssynergia: a review 
of physiology, diagnosis, and treatment strategies. 
Transl Androl Urol. 2016;5(1):127–35.

 13. Araki I, Matsui M, Ozawa K, Takeda M, Kuno 
S. Relationship of bladder dysfunction to lesion site 
in multiple sclerosis. J Urol. 2003;169(4):1384–7.

 14. Stankovich EI, Borisov VV, Demina TL. [Tamsulosin 
in the treatment of detrusor-sphincter dyssynergia of 
the urinary bladder in patients with multiple sclero-
sis]. Urologiia. 2004;(4):48–51.

 15. Khan S, Game X, Kalsi V, Gonzales G.  Long-term 
effect on quality of life of repeat detrusor injections 
of botulinum neurotoxin-A for detrusor overactiv-
ity in patients with multiple scl...  - PubMed - NCBI 

[Internet]. [cited 2019 Feb 2]. Available from: https://
www.ncbi.nlm.nih.gov/pubmed/21334639.

 16. National Collaborating Centre for Chronic Conditions 
(UK). Parkinson’s disease: National clinical guide-
line for diagnosis and management in primary and 
secondary care [Internet]. London: Royal College 
of Physicians (UK); 2006 [cited 2018 Jun 19]. 
(National Institute for Health and Clinical Excellence: 
Guidance). Available from: http://www.ncbi.nlm.nih.
gov/books/NBK48513/.

 17. Sakakibara R, Tateno F, Nagao T, Yamamoto T, 
Uchiyama T, Yamanishi T, et  al. Bladder function 
of patients with Parkinson’s disease. Int J Urol. 
2014;21(7):638–46.

 18. Campos-Sousa RN, Quagliato E, da Silva BB, 
de Carvalho RM, Ribeiro SC, de Carvalho 
DFM.  Urinary symptoms in Parkinson’s disease: 
prevalence and associated factors. Arq Neuropsiquiatr. 
2003;61(2B):359–63.

 19. Sakakibara R, Panicker J, Finazzi-Agro E, Iacovelli 
V, Bruschini H, Parkinson’s Disease Subcomittee, 
The Neurourology Promotion Committee in The 
International Continence Society. A guideline for the 
management of bladder dysfunction in Parkinson’s 
disease and other gait disorders. Neurourol Urodyn. 
2016;35(5):551–63.

 20. Magerkurth C, Schnitzer R, Braune S.  Symptoms 
of autonomic failure in Parkinson’s disease: 
 prevalence and impact on daily life. Clin Auton Res. 
2005;15(2):76–82.

 21. Brucker BM, Kalra S.  Parkinson’s disease and its 
effect on the lower urinary tract: evaluation of com-
plications and treatment strategies. Urol Clin North 
Am. 2017;44(3):415–28.

 22. Winge K. Lower urinary tract dysfunction in patients 
with parkinsonism and other neurodegenerative disor-
ders. Handb Clin Neurol. 2015;130:335–56.

 23. Jost WH, Schimrigk K. [Urinary incontinence in 
patients with Parkinson syndrome]. Wien Klin 
Wochenschr. 1996;108(10):296–302.

 24. Collins CW, Winters JC, American Urological 
Association, Society of Urodynamics Female Pelvic 
Medicine and Urogenital Reconstruction. AUA/
SUFU adult urodynamics guideline: a clinical review. 
Urol Clin North Am. 2014;41(3):353–62, vii.

 25. Winters JC, Dmochowski RR, Goldman HB, Herndon 
CDA, Kobashi KC, Kraus SR, et  al. Urodynamic 
studies in adults: AUA/SUFU guideline. J Urol. 
2012;188(6, Supplement):2464–72.

 26. Katus L, Shtilbans A.  Perioperative management 
of patients with Parkinson’s disease. Am J Med. 
2014;127(4):275–80.

 27. Ma VY, Chan L, Carruthers KJ.  Incidence, preva-
lence, costs, and impact on disability of common con-
ditions requiring rehabilitation in the United States: 
stroke, spinal cord injury, traumatic brain injury, 
multiple sclerosis, osteoarthritis, rheumatoid arthri-
tis, limb loss, and back pain. Arch Phys Med Rehabil. 
2014;95(5):986–995.e1.

 28. Bloemen-Vrencken JHA, Post MWM, Hendriks JMS, 
De Reus ECE, De Witte LP. Health problems of per-

19 Addressing Pelvic Floor Disorders in Patients with Neurogenic Bladder

https://www.ncbi.nlm.nih.gov/pubmed/21334639
https://www.ncbi.nlm.nih.gov/pubmed/21334639
http://www.ncbi.nlm.nih.gov/books/NBK48513/
http://www.ncbi.nlm.nih.gov/books/NBK48513/


236

sons with spinal cord injury living in the Netherlands. 
Disabil Rehabil. 2005;27(22):1381–9.

 29. Elmelund M, Klarskov N, Biering-Sørensen 
F. Prevalence of urinary incontinence in women with 
spinal cord injury. Spinal Cord. 2018;56(12):1124–33.

 30. Harris CJ, Lemack GE.  Neurourologic dysfunction: 
evaluation, surveillance and therapy. Curr Opin Urol. 
2016;26(4):290–4.

 31. Gomelsky A, Lemack GE, Weld KJ, Dmochowski 
RR. Urodynamic patterns following ischemic spinal 
cord events. J Urol. 2003;170(1):122–5.

 32. Wallin MT, Culpepper WJ, Campbell JD, Nelson LM, 
Langer-Gould A, Marrie RA, Cutter GR, Kaye WE, 
Wagner L, Tremlett H, Buka SL, Dilokthornsakul P, 
Topol B, Chen LH, LaRocca NG; US Multiple Sclerosis 
Prevalence Workgroup. The prevalence of MS in the 
United States: a population-based estimate using health 
claims data. Neurology. 2019;92(10):e1029–e1040.

 33. Ascherio A, Schwarzschild MA.  The epidemiology 
of Parkinson’s disease: risk factors and prevention. 
Lancet Neurol. 2016;15(12):1257–72.

D. S. Hess and G. E. Lemack



237© Springer Nature Switzerland AG 2021 
K. C. Kobashi, S. D. Wexner (eds.), Female Pelvic Medicine, 
https://doi.org/10.1007/978-3-030-54839-1_20

Mesh Complications in the Female 
Lower Urinary Tract

Jessica J. Rueb, Samir Derisavifard, 
and Sandip Vasavada

Abbreviations

IUGA International Urogynecological Asso- 
ciation

ICS International Continence Society
MUS Midurethral sling
POP Pelvic organ prolapse

 Cases Scenarios

 Case Scenario 1

Urinary tract erosion: A 52-year-old woman’s 
five recurrent culture documented urinary tract 
infections within 12 months after placement of a 

synthetic midurethral sling. Her urinary force of 
stream was initially slow but is otherwise similar 
to preoperative flow rates. She undergoes a cys-
toscopy for evaluation of the recurrent infections 
and is found to have a mesh perforation inside her 
urethra.

 Case Scenario 2

Vaginal extrusion: A 65-year-old woman with a 
50-pack year smoking history has complaints of 
vaginal spotting 3  years after a vaginal mesh 
placement for anterior vaginal wall prolapse. Her 
partner describes occasional pain with vaginal 
sexual relations. She has a pelvic examination, 
which demonstrates a 2.0-cm vaginal mesh extru-
sion in the midline of the anterior wall with a 
stage 1 vaginal anterior vaginal wall prolapse.

 Case Scenario 3

Pain with or without erosion or extrusion: A 
49-year-old woman complains of vaginal and 
groin pain 6 months after undergoing a transobtu-
rator vaginal sling. She developed pain immedi-
ately after the surgery, and this has not improved 
much in the subsequent months. She is an avid 
runner and cannot run due to the pain. 
Additionally, intercourse is painful.
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 Case Scenario 4

Fistula involving mesh: A 61-year-old woman is 
1  year after a midurethral synthetic sling and 
describes new-onset urge and stress incontinence 
and recurrent urinary tract infections. She has not 
improved with anticholinergics. Her exam shows 
suburethral tenderness, slight urine pooling in the 
vagina, and microscopic hematuria on urinalysis. 
Her cystoscopy shows a mesh perforation in the 
midurethra and a fistulous communication into 
the vagina.

 Overall Management Concepts

Vaginal mesh complications can be simple or 
debilitating, so the managing surgeon should be 
familiar with all aspects of the mesh placement 
and its removal or revision. If one is inexperi-
enced or does not manage the complication prop-
erly, the patient may require multiple additional 
interventions, and this may be the starting point 
for continued pain, incontinence, fistula forma-
tion, or other issues that have been postulated to 
be the genesis of the national mesh litigation. It is 
the authors’ belief that since the mesh was placed 
vaginally, the mesh complication can and should 
be managed vaginally and proper use of vaginal 
reconstructive principles can effectively manage 
the problem without creating additional issues. 
The consent process is an important step in the 
management of patients with mesh-related prob-
lems as some cases may require staged recon-
struction or result in the need for additional 
interventions should mesh erosion/exposure 
recur or should the patient have persistent or new 
pain.

 Case Scenario 1

Urinary tract erosion: A 52-year-old woman pres-
ents with recurrent urinary incontinence follow-
ing a midurethral sling 5 years prior. The patient 
states following her surgery, her incontinence 
worsened. She has associated symptoms of uri-
nary urgency, frequency, and recurrent urinary 
tract infections. Upon exam, she has tenderness 

along the anterior vaginal wall with no evidence 
of mesh extrusion in the vagina. Cystoscopy 
shows urethral erosion of mesh.

 Presentation

In the above scenario, the patient has experienced 
what is commonly referred to as a “mesh ero-
sion” into the urethra. The incidence of true mesh 
erosions is very low (<1%), and in fact much of 
what was referred to as mesh erosion is thought 
to represent missed urinary tract perforation dur-
ing mesh placement [1]. Thus, the International 
Urogynecological Association (IUGA)/
International Continence Society (ICS) recom-
mends use of the term “perforation” with regard 
to these complications [2]. Risk factors for mesh 
perforation following midurethral sling (MUS) 
include diabetes, trocar perforation, and bleeding 
[3]. Symptoms of mesh perforation following 
any type of mesh surgery can be quite variable. 
The patient can present with recurrent urinary 
tract infections, hematuria, dysuria, obstructive 
voiding symptoms, irritative voiding symptoms, 
pain, urinary calculi, or urinary fistula [4]. 
Symptoms can present even years later; there-
fore, physicians must maintain a high index of 
suspicion in these cases.

 Evaluation

In addition to a careful history and a thorough 
physical exam, the key to diagnosis of a mesh 
perforation is through cystoscopic exam of the 
bladder and urethra. Use of flexible cystoscope or 
a rigid cystoscope with both a 30-degree and 
70-degree lens is advisable. When an exam is 
insufficient, studies such as translabial ultrasound 
may significantly increase the accuracy of locat-
ing mesh [5].

 Options for Treatment

A mesh perforation within the lower urinary tract 
can be removed through several approaches. 
Holmium laser treatment of the intraluminal mesh 
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is a minimally invasive option with less risk of 
recurrent stress urinary incontinence in the setting 
of an MUS. Lee et al. reported the need for a sec-
ond procedure in 22% of patients following MUS 
mesh perforation and 50% of those following POP 
mesh perforation. Thus, all endoscopic approached 
cases require follow-up with cystoscopy to evalu-
ate for recurrence [6]. A vaginal repair is an 
approach often undertaken by pelvic surgeons. 
This approach allows for the possibility of placing 
an interposition graft such as a Martius flap for a 
large defect or performing a concomitant fascial 
sling at the time of repair. Shah et  al. reported 
complete resolution of mesh complication with the 
transvaginal approach and a 71% continence rate 
with a concomitant fascial sling [7]. Additionally, 
some surgeons may elect a robotic approach for a 
mesh perforation into the bladder [8].

 Case Scenario 2

Vaginal extrusion: A 65-year-old woman who 
underwent placement of a midurethral sling 
3 years ago presents for evaluation of new-onset 
bloody vaginal discharge. She reports weeks of 
vaginal spotting, especially when wiping. She 
denies any associated pain, recurrent stress uri-
nary incontinence, or any voiding complaints. 
She also remarks that her husband sometimes 
finds intercourse uncomfortable, reporting a 
sandpaper-like sensation on penetration. She her-
self has no dyspareunia and is unsure if it is a 
coincidental finding with the discharge or if the 
two are related.

 Presentation

In this situation, the provided history suggests 
vaginal exposure of the previously placed MUS 
sling mesh, now more formally referred to as 
mesh “extrusion” [2]. This terminology infers 
movement of the mesh out of the vaginal wall in 
a delayed process whereby the mesh becomes 
exposed over time. This differs from a mesh “per-
foration” as previously discussed whereby the 
mesh enters a viscus structure like the urethra, 
bowel, or bladder. The incidence of this compli-

cation ranges between 0% and 8.1% for midure-
thral slings [9]. A Cochrane Review suggests a 
risk of extrusion slightly higher with the transob-
turator versus the retropubic approach (24 vs. 21 
per 1000 pts) [10]. Higher extrusion rates were 
noted with the predecessors (ObTape® and 
UraTape®) of our current mesh iterations because 
of a closed tight weave that prevented adequate 
tissue ingrowth and scarring [11]. These are no 
longer in use.

Risk factors for mesh extrusion include medi-
cal comorbidities as well as surgical technical con-
siderations. A history of tobacco use, diabetes, 
previous incontinence, pelvic organ prolapse, or 
bariatric surgery has been shown to independently 
predict sling mesh extrusion, primarily because 
these conditions compromise wound healing [12, 
13]. Additionally, many postmenopausal women 
suffer from vaginal atrophy that manifests as less 
robust, poorly perfused vaginal epithelial tissue 
that theoretically may be another culpable factor 
accelerating vaginal mesh extrusion. Anecdotally, 
some surgeons pretreat patients with vaginal atro-
phy with topical estrogen cream to rejuvenate the 
vaginal epithelium before sling placement with the 
expectation that it stimulates angiogenesis and 
better wound contraction, thereby preventing 
extrusion [14]. However, a review by the Society 
of Gynecologic Surgeons has found no credible 
evidence that vaginal estrogen use reduces surgi-
cal complications of pelvic surgeries [15]. 
Intraoperative placement of the sling in the appro-
priate tissue plane between the periurethral fascia 
and the vaginal wall is a paramount requisite to 
minimizing the risk of mesh extrusion [16]. At the 
time of hydrodissection, mucosal blanching with 
injection infers a superficial plane, whereas a lack 
of tissue distension suggests one that is too deep. 
Extending the area of hydrodissection lateral to the 
vaginal sulci can further assist in elevating the 
vaginal wall off of the pubic bone for optimal 
mesh placement.

 Evaluation

If a mesh exposure is presumed, a focused history 
should establish the presence of vaginal bleeding 
or discharge, pelvic or groin pain, dyspareunia, 
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or “hispareunia” as it is known colloquially if 
pain is reported by a male sexual partner. Any 
mesh palpation on self-exam, voiding dysfunc-
tion, or urinary tract infections should also be 
noted. Additionally, a thorough pelvic exam is 
required. Inspection with a half speculum may 
reveal nonspecific granulation tissue or visible 
exposed mesh along the anterior vaginal wall 
overlying the midurethra. The anterior vaginal 
wall should be palpated along the course of the 
sling. Cystoscopy can be considered if the patient 
is unable to tolerate a pelvic exam secondary to 
pain or if the history suggests concomitant mesh 
perforation as well.

 Options for Treatment

Considerations for treatment include the loca-
tion and size of the mesh extrusion as well as the 
surrounding tissue quality. Observation and 
expectant management is a reasonable first-line 
option if a patient is asymptomatic [17]. Other 
conservative approaches include topical estro-
gen cream use or mesh excision in the office. A 
6–12-week trial of hormone cream may effec-
tively eliminate mesh extrusion in patients with 
less than 5 mm of exposure. That being said, it 
has been shown that up to 60% of patients who 
are initially managed conservatively do proceed 
with surgical intervention for definitive manage-
ment [18].

Surgical excision should begin with injecting 
lidocaine with epinephrine circumferentially into 
the vaginal mucosa around the site of mesh extru-
sion. The epithelized edges of the vaginal mucosa 
should then be excised sharply in order to pro-
vide a fresh edge for closure. The visible, exposed 
portion of the mesh should also be excised 
sharply with scissors. Subsequently, the defect 
should be primarily closed. In cases with more 
extensive mesh exposure, partial or total sling 
excision may be required. If continence preserva-
tion is a goal, advancement of vaginal skin flaps 
over the exposed mesh has been shown to be a 
viable option [8, 19].

 Case Scenario 3

Pain with or without erosion or extrusion: A 
49-year-old woman complains of vaginal and 
groin pain 6 months after undergoing a transobtu-
rator vaginal sling. She developed pain immedi-
ately after the surgery, and this has not improved 
much in the subsequent months. She is an avid 
runner and cannot run due to the pain. 
Additionally, intercourse is painful.

 Presentation

In this scenario, a patient, who is of an athletic 
build, has developed significant pain that is not 
improving with time after placement of a tran-
sobturator mesh sling. It is unclear if this patient 
developed the pain due to the mesh itself creating 
some reaction in the muscular tissues or a small 
neural injury in the groin space that is creating 
the unrelenting pain. Regardless, one should 
point map to accurately identify the offending 
site(s) of pain. Presumably, the pain would be 
over the groin level at the point of skin perfora-
tion during sling placement, suburethrally, or 
anywhere along the expected course of the sling. 
That said, suburethral pain may indicate a differ-
ent problem than just the groin pain (e.g., evalua-
tion for suspect bladder outlet obstruction, 
urethral mesh perforation, etc.). If the pain is 
localized to one or both groins, again, point map-
ping of the precise site of the pain is important so 
as to manage the exact site. Determining if this is 
global “pelvic pain” versus pelvic floor dysfunc-
tion and levator spasm versus a true mesh-related 
pain scenario is important. One must assure that 
the approach to patient management is tailored to 
their needs, and a clear expectation management 
plan should be put in place in advance of any 
interventions. While one usually takes for granted 
that the mesh-related pain is a phenomenon 
uniquely associated with transobturator mesh 
placement, it can occur in the setting of retropu-
bically placed mesh; however, the pain issues in 
the latter are much less frequent and often occur 
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in the setting of suburethral problems such as 
perforations, exposures, or obstruction.

 Evaluation

A detailed history and physical evaluation should 
help determine a course of action to aid in the 
patient’s symptoms. Pain proximate in timing to 
the sling placement should be a tip-off to the 
likely source for the pain, and subsequent exami-
nation should be beneficial in guiding therapy. As 
mentioned, pain point mapping should be per-
formed in the office and documented to deter-
mine appropriate planning of the next steps. The 
use of cystoscopy is important to assure no ure-
thral mesh perforation is evident, and a careful 
pelvic exam or vaginoscopy can reveal mesh 
exposure. Urodynamics can be done adjunctively 
if bladder outlet obstruction is suspected; how-
ever, again if problems developed since the sling 
placement, urodynamics results are unlikely to 
change the outcomes of therapy except to deter-
mine if suburethral mesh is to be excised. Imaging 
can be helpful if abscess formation occurs or 
adjacent organ involvement is suspected, but rou-
tine imaging is usually not necessary. Some 
authors have postulated a role for preoperative 
translabial ultrasound to identify the sling and 
better determine its location and any other char-
acteristics of the sling (malposition, twisting, 
perisling fluid, etc.) [5].

 Options for Treatment

The usual course of action once one identifies the 
site of pain is to start with conservative manage-
ment measures before more invasive mesh 
removal approaches are initiated. This may entail 
liberal use of nonsteroidal anti-inflammatory 
medications, physical therapy to the affected 
site(s) and/or trigger point injections. At this 
time, there is no consensus on the composition of 
the trigger point injection medication. Options 
include lidocaine, bupivacaine, ropivicaine, with 
or without concurrent triamcinolone [20]. In our 
practice, the injectable medication chosen is pro-

vider dependent, but again, this is not necessarily 
data driven as to the best regimen. If these 
approaches fail after adequate trials, then one 
may consider tailored mesh removal. It is the 
opinion of the authors that the entire mesh need 
not be removed at the initial setting unless point 
pain mapping demonstrates bilateral groin pain 
and suburethral pain from the mesh. Often, the 
pain is localized to one groin and release of the 
tension from that area may be sufficient to man-
age the problem. This entails a vaginal incision, 
exposure and dissection of the sling followed by 
lysing or cutting the sling as it enters the transob-
turator space. An adequate margin of mesh should 
be removed to ensure no mesh is present near the 
incisional closures to avoid later mesh extrusions. 
If this is not sufficient or pain point mapping 
reveals the pain to be more localized to the groin 
itself (exit incisions and inner thigh), one can 
proceed with a formal groin dissection to remove 
the mesh [21]. This should be performed by an 
experienced surgeon who is familiar with the 
anatomy of this space as it is not commonly 
exposed during most female pelvic surgeries. In 
this case, a combined vaginal and groin approach 
is utilized to excise as much mesh as possible in 
the area localized to the pain. Again, most 
patients, at least at the initial setting, do not need 
the entire mesh excised (bilateral groin exci-
sions). Studies have shown improvement in 
global response pain scores in this subset of 
patients [22]. Postoperative groin drain place-
ment is necessary, and supportive measures for 
pain should be considered. Adjunctive physical 
therapy should be offered to patients subopti-
mally improved with just the surgical excision of 
the mesh.

 Case Scenario 4

Fistula involving mesh: A 61-year-old woman is 
1  year after a midurethral synthetic sling and 
describes new-onset urge and stress incontinence 
and recurrent urinary tract infections. She has not 
improved with anticholinergics. Her exam shows 
suburethral tenderness, slight urine pooling in the 
vagina, and microscopic hematuria on urinalysis. 
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Her cystoscopy shows a mesh perforation in the 
midurethra and a fistulous communication into 
the vagina.

 Presentation

Fistula formation after mesh placement is uncom-
mon but is often related to mesh perforation into 
the viscus (urethra, bladder, or bowel). Urinary 
perforation will often result in findings such as 
hematuria, pain, recurrent infections, urgency, 
frequency, or obstructive voiding symptoms. 
Bowel perforation may yield fecal leakage into 
the vaginal lumen and abscess formation, but this 
would usually be related to prolapse mesh placed 
in the posterior compartment with resultant 
bowel complications from perforation. Otherwise, 
many of the same concepts will be considered as 
in scenario A with the patient with mesh perfora-
tion into the urethra.

 Evaluation

Similar to scenario A, evaluation should be tar-
geted toward identification of the mesh location 
and assurance that no obstruction or other problem 
is coexistent. Once the mesh is identified as the 
offending source, further detailed evaluation is 
mostly beneficial for optimal operative planning. 
The use of cystoscopy (our center is biased to flex-
ible cystoscopy to facilitate retroflexed bladder 
views), including other forms of imaging such as 
translabial ultrasonography or magnetic resonance 
imaging (MRI), is helpful. In this patient, she has 
microscopic hematuria and this should render cys-
toscopy imperative. A complete upper tract evalu-
ation should also be performed to rule out any 
upper tract source of microhematuria.

 Options for Treatment

 Urethral Fistula
In these cases, the management is similar to what 
is described in the first case. Smoking cessation 
should be discussed in advance of surgery for 

those patients who are smokers as smoking is a 
known risk factor when it comes to the develop-
ment of complications, and to improve wound 
healing. Attention should be paid to removal of 
mesh adjacent to the reconstruction to avoid any 
foreign body being near the repair to optimize 
healing. Furthermore, flap development should be 
considered prospectively as one may need to 
employ this after the mesh removal. A labial- based 
Martius flap may be very beneficial in the scenario 
of a urethral fistula, as the urethra tends to be a 
high-pressure zone and some experts believe that 
this fact may put a reconstructed urethra at higher 
risk for development of an urethrovaginal fistula. 
A urethral Foley catheter is necessary for optimal 
healing and should be left in place for a minimum 
of 2  weeks. A voiding cystourethrogram can be 
utilized to ensure complete closure.

 Bladder Fistula
In the case of a bladder fistula, similar principles 
of mesh removal are employed with mesh adja-
cent to the closure being excised. The obvious 
problem in this area becomes the proximity of the 
ureters to the reconstruction. One should con-
sider prophylactic ureteral catheter placement or 
stenting in at-risk patients. The consideration to 
an indwelling stent is that if a small almost micro-
scopic incision is inadvertently created in the ure-
ter, one may not notice it; yet, it may heal over an 
indwelling stent left in for a few weeks. Again, 
flap usage after primary reconstruction with 
absorbable sutures may be helpful to aid in heal-
ing and prevent fistula recurrence. A catheter 
should be left indwelling for 2–3 weeks to assure 
resolution. A voiding cystourethrogram can be 
utilized in this scenario as well to ensure closure 
at the time of the bladder removal.

 Rectal Fistula
This scenario may occur in the face of vaginal 
mesh augmentation of a posterior or apical 
repair. One may see a patient with this complica-
tion as they have vaginal discharge, often copi-
ous, and possibly an infected mesh. Again, mesh 
removal with adjacent mesh excision to avoid 
mesh from being near the reconstruction is 
required. Some of these cases may require com-
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plete mesh excision and reconstruction. The 
assistance of a colorectal surgeon may be benefi-
cial to help with bowel wall reconstruction. 
These patients do not have to undergo colonic 
diversion and can be managed primarily with 
vaginal mesh excision and reconstruction in lay-
ers again with use of a posteriorly harvested 
Martius labial fat pad graft.

 Summary

These described scenarios are due to the unique 
complications associated with the placement of 
vaginal mesh. In the United States, the use of 
vaginally placed mesh for prolapse has been dis-
continued and is not available for the practitio-
ners use. Still, some patients come back after 
having mesh placed several years ago, often with 
the described predisposing factors such as smok-
ing history and have symptoms. Mesh issues 
should be evaluated with the goal to identify and 
characterize the level of symptom prior to any 
intervention with appropriate patient expecta-
tions being set in advance of any therapy.

 Commentary

Amanda S. J. Chung

In this chapter, the authors have provided an 
excellent and thoughtful description of vaginal 
mesh complications, evaluation, clinical princi-
ples, and management options in the structure of 
four representative clinical vignettes:

• Urinary tract perforation of mesh, with note 
made of the difference between erosion and 
perforation

• Vaginal extrusion of mesh
• Pain without erosion or extrusion
• Fistula involving mesh

The authors are to be particularly commended 
on their considered approach to what can be 
highly emotionally charged and potentially liti-
gious mesh complication scenarios.

The authors rightly acknowledge the pres-
ence of unique complications that can surround 
vaginal mesh implantation for the therapy of 
POP and SUI, and therefore the importance of 
the premesh implantation workup and counsel-
ling including appropriate consent process. 
Additionally, the authors highlight the need for 
appropriate follow- up and the importance of the 
implanting surgeon to be well versed on such 
mesh complications and their management fol-
lowing mesh implantation [23].

In the evaluation of all mesh complication 
clinical scenarios, a thorough history and careful 
examination is important, including cystoscopic 
and vaginal examination, to confirm whether the 
mesh is indeed implicated in the current clinical 
condition or whether it is simply an “innocent 
bystander.” This is particularly important in the 
climate of much hype and fear of mesh in some 
continents in recent years. Once thorough evalu-
ation has been completed, the principles of man-
agement include the usual course of action, which 
include starting with more conservative manage-
ment measures before more invasive mesh 
removal or revision measures are undertaken. A 
proportion of mesh complications can respond 
well to conservative treatment measures. An 
important tenet of care is to avoid creating further 
harm and thereby avoid compounding the initial 
clinical problems as much as is possible [24].

Indeed, no two mesh complications are exactly 
the same, and appreciation of subtleties and 
attention to detail are an asset to surgeons manag-
ing these difficult clinical problems. Furthermore, 
multidisciplinary co-operation, particularly in 
complex multiorgan cases, is valuable and such 
collegial relationships are highly desirable and to 
be fostered for the best care of our patients [25].
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Severe Urethral Stenosis/Complete 
Urethral Obliteration

Rachel C. Barratt and Tamsin J. Greenwell

 Introduction

Complete urethral obliteration occurs, in the 
main, as the result of trauma to the urethra, caus-
ing extensive urethral strictures or urethral loss. 
Traumatic injuries to the urethra are commonly 
iatrogenic with vaginal/urethral surgery (in par-
ticular following urethral diverticulectomy and 
mid-urethral tape insertion) and pelvic radio-
therapy as causative agents in the majority of 
cases [1–3]. Pelvic fracture urethral injury is 
also a cause of traumatic urethral obliteration, 
although it is more likely to cause a longitudinal 
tear of the urethra with resulting incontinence 
than obliteration [4, 5]. In developing countries, 
obstetric trauma is still the most common cause 
with cases of prolonged or obstructed labour, 
causing severe pressure necrosis and tissue 
damage to the urethra [6, 7]. Rarer indications 
include severe genitourinary infection, rare skin 

conditions (e.g. lichen sclerosus/planus) and 
malignancy (primary urethral or vaginal/cervi-
cal) [8–10].

Pre-operative diagnostics include (where 
possible) examination of peri-urethral and vagi-
nal tissues (Fig. 21.1) to assess for underlying 
skin condition such as lichen planus, cysto-
scopic assessment and bougie calibration of the 
urethra (Fig. 21.2), voiding cystourethrography, 
video cystometrogram (Fig. 21.3) to character-
ise proximal site of obliteration/stricture and 
magnetic resonance imaging of the urethra 
(Fig. 21.4) to exclude sinister pathology. If the 
aetiology of urethral obliteration is unknown, 
then a biopsy of the diseased urethral segment 
may be performed.

 Case Scenario 1

A 50-year-old women (Ms. A) presented with an 
episode of acute urinary retention 4 weeks follow-
ing excision of a large circumferential urethral 
diverticulum (Fig. 21.5) and 1-week routine post-
operative removal of catheter following satisfac-
tory peri-catheter urethrogram. Attempts by both 
emergency and urology department staff to cath-
eterise her urethrally failed. A 14F supra- pubic 
catheter (SPC) was inserted under local anaes-
thetic. Following this, she elected to pursue mini-
mally invasive management and had cystoscopy 
and urethral dilation. At cystoscopy, she was 
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found to have near-obliteration of her  urethral 
meatus with exuberant granulation tissue 
(Fig.  21.6). Following treatment of her granula-
tion with a combination of excision biopsy and 
silver nitrate stick application, her meatus was 
accessed and her urethra dilated to 30F and her 
SPC was removed.

Unfortunately, she suffered a recurrent epi-
sode of acute urinary retention after a further 
3 weeks. Again, she opted to pursue minimally 
invasive treatment. She was returned to theatre 
for further urethral dilation. The findings were 
very much as at her initial cystoscopy – with an 
occluded urethral meatus and significant granula-
tion tissue. Her urethra was dilated to 30F, and a 
new 16F SPC and 16F urethral catheter sited. Her 

urethral catheter was removed after 2 days, and 
she was taught intermittent self-catheterisation 
(ISC) by a Continence Nurse Specialist. On dis-
charge, she was performing ISC daily with a 16F 

Fig. 21.1 Vaginal lichen planus. (Reused with permis-
sion. Copyright John Wiley and Sons [68])

Fig. 21.2 Cystoscopic appearance of female stricture. 
(Courtesy of Tamsin Greenwell, MD)

Fig. 21.3 VCMG of female stricture/obliteration. 
(Courtesy of Tamsin Greenwell, MD)

Fig. 21.4 MRI female stricture. (Courtesy of Tamsin 
Greenwell, MD)
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catheter and had her SPC on a catheter valve left 
in situ as a ‘safety valve’.

 Minimally Invasive Treatments: 
Urethrotomy, Urethral Dilation 
and Intermittent Self 
Catheterisation

 Indications

Urethral dilation +/− urethrotomy or “cut-to-the- 
light” procedures are often attempted for patients 
with severe urethral stenosis/urethral obliteration 
as a primary intervention. This is not an unrea-
sonable first step; however, although the evidence 
is limited, success rates are poor, with large stud-
ies quoting a maximum of 49% of patients being 

recurrence-free over 4  years follow-up and 
patients often required intermittent self- 
catheterisation to maintain urethral patency [11–
13]. There is no consensus regarding type and 
size of catheter or frequency and duration for 
successful ISC [14, 15].

Following discharge, Ms. A had increasing 
difficulty performing her daily ISC and presented 
at 3 months post initial episode of retention hav-
ing been completely unable to pass her ISC cath-
eter for the preceding 7 days.

As outlined, minimally invasive techniques 
are rarely useful, particularly for complete ure-
thral obliteration. The mainstay of management 
therefore is either urinary diversion (with 
Mitrofanoff supravesical channel formation or 
ileal conduit [16, 17]) or urethral reconstruction 
using urethroplasty techniques [18–20].

 Urethroplasty
There are different options for urethroplasty in 
female severe urethral stenosis/urethral oblitera-
tion. Certain procedures may be more suitable for 
select patient groups, but, in general, evidence for 
reconstructive options in this setting is limited to 
small case series and expert opinion [21–25]. 
Techniques used in general depend on the skills 
and experience of individual surgeons and stric-
ture/diseased urethral segment characteristics.

Advancement Meatoplasty
In cases of short distal severe urethral stenosis/
urethral obliteration, a relatively simple advance-
ment meatoplasty may be all that is required [26]. 
Circumferential, interrupted, non-absorbable 
sutures are placed at least 2 mm proximal to the 
diseased distal urethra in healthy tissue. A distal 
urethrectomy is subsequently performed and the 
healthy proximal urethra advanced forward and 
anastomosed to healthy vaginal epithelium using 
a fine absorbable suture. The non-absorbable 
sutures are then removed. Topical oestrogen is 
often helpful in promoting healing in these cases 
post-operatively, particularly in post-menopausal 
women [27]. Side effects are recurrent stenosis in 
up to 16.5%, spraying of urethral stream and vag-
inal reflux on voiding [26, 28, 29].

Ms. A elected to have an advancement meato-
plasty. This was performed without event 

Fig. 21.5 MRI large circumferential urethral diverticu-
lum. (Courtesy of Tamsin Greenwell, MD)

Fig. 21.6 Picture of distal obliteration with granulation 
tissue. (Courtesy of Tamsin Greenwell, MD)
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5 months following excision of her urethral diver-
ticulum (4 months following her initial episode of 
urinary retention). She was discharged home, 
voiding urethrally following removal of her post-
meatoplasty indwelling urethral catheter with her 
SPC spigotted in situ as a ‘temporary’ safety 
valve. She failed to return for routine follow- up 
but returned 10 weeks later having suffered a fur-
ther episode of acute urinary retention. After fur-
ther counselling, she progressed to having a 
vaginal flap distal urethroplasty (Fig. 21.7a, b).

 Grafts and Flaps for Reconstruction

 Indications Graft Versus Flap

Graft or flap-based urethroplasty may be neces-
sary for cases of severe urethral stenosis or com-
plete urethral obliteration. Grafts are more 
commonly used to augment shorter segments of 
diseased urethra [30, 31] but may be utilised to 
augment the whole length of the female urethra 
[32–34]. More commonly in cases of full-length 
severe urethral stenosis or urethral obliteration, a 
flap-based tubularised neo-urethra is required as 
there is no functional urethral plate on which to 
graft [35, 36]. The choice of graft or flap depends 
on patient and surgeon preference, the condition 
of local vaginal and putative graft or flap tissues 
and the extent of the urethral disease. In the case 

of fibrotic, poorly vascularised urethral stricture 
disease (as in this case), a flap-based urethro-
plasty may be more suitable as this is already 
well vascularised and not dependent upon local 
ingrowth of vessels.

 Flap Options for Urethral Reconstruction

Vaginal Flap Urethroplasty
The vaginal flap urethroplasty was first described 
by Blaivas and Heritz (1996) for female urethral 
reconstruction [35]. An inverted U-shaped inci-
sion is made in the anterior vaginal wall with the 
apex of the incision level with the inferior border 
of the urethral meatus. In general, this flap is 
1–1.5-cm wide, but it may be modified according 
to the degree of enlargement in urethral calibre 
required and can be utilised to completely replace 
an absent or completely obliterated un- 
reconstructable urethra. The urethra is incised at 
6 o’clock ventrally through the stenotic part, 
extending 0.5 cm into proximal healthy mucosa. 
The apex of the vaginal flap is sutured into the 
proximal apex of the urethral incision (with the 
vaginal epithelium facing in towards the urethral 
lumen) (Fig.  21.8). Subsequently, the edges of 
the flap are apposed to the lateral sides of the 
urethral incision around a 16Ch urethral catheter 
to re-tubularise the urethra using interrupted or 
continuous (as per surgeon preference) absorbable 
sutures [35, 36].

a b

Fig. 21.7 (a, b) Vaginal flap distal urethroplasty. (Courtesy of Tamsin Greenwell, MD)
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a

b

c d

Fig. 21.8 Inverted-U vaginal urethroplasty. (Reused with 
permission. Copyright Springer Nature [69]). (a) Inverted 
U vaginal incision to raise flap. (b) Ventral urethral stic-
turotomy with suture of apex of inverted U flap to proxi-

mal apex of stricturotomy. (c) Bilateral suture of inverted 
U flap to both edges of stricturotomy to complete 
urethroplasty
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a b

c d

e f

Fig. 21.9 Lateral vaginal urethroplasty. (Reused with 
permission. Copyright Elsevier [33]). (a) Midline ventral 
vaginal incision. (b) Midline ventral urethral stricturot-
omy. (c) Lateral vaginal flap outlined. (d) Medial side of 

lateral vaginal flap sutured to right edge of stricturotomy. 
(e) Lateral side of flap sutured to left edge of stricturot-
omy to complete the urethroplasty - with complete inver-
sion of vaginal epithelium. (f) Vaginal incision closed

A modification of the vaginal flap urethro-
plasty (the lateral vaginal flap urethroplasty) has 
been reported as an alternative for cases of severe 
urethral loss/obliteration [37]. This involves cre-
ating a flap between two parallel incisions on 
either side of the urethral stump or bladder neck 
in a urethral obliteration case (a urethrectomy 
would be performed first to reach healthy tissue). 
These two incisions can either be joined with a 
distal or proximal (to the meatus) transverse inci-
sion to free the flap on a pedicle. This flap is then 
sutured to the distal end of the urethral stump/
bladder neck and tubularised around a 16Ch ure-

thral catheter using interrupted absorbable 
sutures to form a neo-urethra (Fig. 21.9) [37, 38].

Alternately, as in Case Scenario 1, if the oblit-
eration is limited to the distal urethra/meatus, a 
lateral U-shaped flap can be used to form a V-Y 
advancement distal urethroplasty using the 
Heinieke-Mikulicz principle (Fig.  21.10) [39]. 
Ms. A had a successful trial of void 3 weeks post 
vaginal flap urethroplasty and is voiding well 
6 months post urethroplasty 4.

Most cases require a modified Martius labial 
fat pad interposition flap for support (Fig. 21.11a–
f) unless very distal as in Case Scenario 1. If the 
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disease/obliteration affects the proximal/mid- 
urethra (the sphincter active area), the possibility 
of post-reconstruction stress urinary incontinence 
must be discussed. Some surgeons advocate a 
concurrent autologous pubo-vaginal sling [40]. 
We prefer to reconstruct and assess and treat any 
consequent stress urinary incontinence at a later 
date, as we have been surprised to find post- 
operative continence, even in women with full 
urethral replacement.

Rosenblum and Nitti (2011) also described 
the use of labia minora (Fig.  21.12) and thigh 
flaps (Fig.  21.13) in female urethroplasty for 
cases where the anterior vaginal wall is scarred or 
of poor quality [41]. However, as both these 
structures are less elastic, with a higher associ-
ated morbidity, due to the increased distance 
from the sight of reconstruction, they are best 
kept in reserve for very challenging cases. Thigh 
flaps have the additional disadvantage of being 
hair bearing [42–44].

 Case Scenario 2

A 46-year-old woman, (Ms. B), presented with 
recurrent UTIs, poor flow and urgency inconti-
nence. She had been diagnosed with urethral 
stricture 10 years previously and had been man-
aged with urethral dilation and ISC.  She was 

unable to perform ISC for 6 months secondary to 
pain and had required increasingly frequent ure-
thral dilations  – most recently 3 monthly. She 
was voiding urethrally, albeit with a very slow 
flow rate (Fig. 21.14), her MRI revealed enlarged 
and thickened peri-urethral tissue – a combina-
tion of sphincter and peri-stricture inflammation 
(Fig.  21.4), and she was unable to void during 
video-urodynamics which otherwise revealed 
normal capacity bladder with end-fill over- 
activity (Fig. 21.3). She elected to have an ure-
throplasty and was consented for buccal mucosal 
graft urethroplasty or vaginal flap urethroplasty 
+/− Martius labial fat pad interposition.

At time of surgery, the urethra was found to 
be completely inaccessible to all attempts at 
passage of a cystoscope (adult and paediatric, 
rigid and flexible) and it was impossible to pass 
even a guidewire per urethral meatus. A supra-
pubic cystostomy and an attempt to pass a 
guidewire from above also failed due to ‘near’-
complete obstruction of the urethra. Obstruction 
was termed ‘near’-complete, because she was 
still managing to pass urine urethrally. A formal 
small Pfannenstiel incision was performed, and 
her bladder opened to access the bladder neck. 
A Clutton’s sound was placed in the bladder 
neck and the proximal urethra/bladder neck area 
accessed from the vagina by cutting down onto 
the sound. An alternative approach taken in a 

a b c

Fig. 21.10 Heineke-Mikulicz urethroplasty. (Reused 
with permission. Copyright Elsevier [70]). (a) Midline 
longitudinal urethral incision through stricture. (b) Lateral 

stay suture traction to pull urethral incision horizontally. 
(c) Horizontal closure of stricturotomy
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similar case was to pass a needle into the blad-
der under guidance of supra-pubic cystoscopy. 
A widely spatulated opening was formed 
between the vagina and bladder neck using 
absorbable sutures (Fig.  21.15). Options then 

considered for urethral reconstruction included 
vaginal flap urethroplasty or bladder flap ure-
throplasty. A vaginal flap urethroplasty was per-
formed using the classical Blaivas technique, 
with the apex of a wide inverted U flap centred 

a b

c d

e f

Fig. 21.11 (a–f) Martius fat pad. (Courtesy of Tamsin 
Greenwell, MD) (a) Labial skin incision outlined. (b) Fat 
pad flap harvest in process with fat pad mobilised off 
medial, lateral and posterior aspects. (c) Fat pad flap har-
vest on posterior pedicle completed. (d) Transposition of 

fat pad flap from labia into the vaginal incision by tunnel-
ling under the side wall of the vagina. (e) Appearance of 
labial harvest site immediately post operatively. (f) 
Appearance of labial harvest site 6 weeks post 
operatively
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at and sutured to the bladder neck opening 
(Fig. 21.8). The flap was then sutured to itself 
over a 16F catheter using continuous absorbable 
suture. A modified Martius labial fat pad flap 
was raised bilaterally and sutured over the flap 
neo-urethral to support it. It was decided not to 
perform a simultaneous pubo-vaginal sling but 
to allow all to settle post- surgery and assess 
whether further intervention was required. She 
had a successful trial of void after healing was 
confirmed at her 3-week post- surgery urethro-
cystogram. She was reviewed in outpatients at 3 

and 6 months post-surgery – and is voiding well 
with no urinary incontinence.  

 Bladder-Flap Urethroplasty

In very proximal cases of urethral obliteration, 
complete urethral obliteration or complete ure-
thral loss, bladder flap urethroplasty may be the 
flap of choice as it is adapted for many of the 
same conditions as the urethra and has alpha- 
adrenergic and circular smooth muscle fibres, 

a b

c d

Fig. 21.12 Labia minora flap. (Reused with permission. Copyright Springer Nature [69])
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both of which can contribute to improving conti-
nence outcomes. Most bladder flap techniques 
rely on the vascular pedicle supply coming 
supero-laterally from the dome of the bladder. 
The two most common procedures described in 
the literature are outlined below although many 
authors have reported their own modifications to 
these techniques [45, 46].

Oblique flap bladder flap urethroplasty har-
vests a flap from the bladder neck obliquely 
towards the ureteric orifice. This is harvested and 
tubularised over a 16Ch catheter to form a neo- 
urethra. The advantage to this technique is that 

the suture line is not in the mid-line and there-
fore, the risk of fistulation between the neo- 
urethra and vagina is lower. However, the distance 
from the bladder neck to the ureteric orifice limits 
the length of the flap, and therefore, this tech-
nique is often not able to provide a sufficiently 
long neo-urethra [45].

A vertical anterior bladder flap urethroplasty, 
by contrast, involves creation of a flap from the 
posterior bladder wall. This can be extended up 
to the dome of the bladder if required to create a 
suitable length neo-urethra. The flap is tubular-
ised over a 16Ch catheter (Fig. 21.16); however, 

a

c d

e

b

Fig. 21.13 (a–e) Thigh flap (Singapore) (a) Mobilisation 
of medial thigh flap(s) lateral to the labia majora on a pos-
terior pedicle. (b) Formation of the posterior (dorsal) wall 
of the neourethra. (c) Formation of the anterior (ventral) 

wall of the neourethra. (d) Inversion of the neourethra into 
the vagina, deep to the anterior vaginal wall. (e) Final 
external appearance after harvest site closure
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as the suture line is ventral and in the mid-line, it 
lies adjacent to the anterior vaginal wall with 
significant risk of fistulation and, therefore, a 
modified Martius fat pad interposition flap is 
essential [46].

Once a neo-urethra has been tubularised 
over a catheter, it is then routed through a space 
dissected between the anterior vaginal wall and 
pubic bone to form, where possible, an ana-
tomical neo-meatus in the vaginal vestibule. 
Women may develop significant stress urinary 
incontinence following bladder flap urethral 
reconstruction. The possibility of either a con-
current or delayed anti-incontinence proce-
dure, (which, for most, is an autologous 
pubo-vaginal sling although some authors 
report using bulking agents) must be discussed 
[47]. There is very little data to inform the tim-
ing of an anti- incontinence procedure  – and 
this is best determined by patient and surgeon 
preference; again we prefer to wait and re-
assess continence following recovery from 
reconstruction.

 Success Rates and Complications

Evaluating all the available literature for vaginal 
flap urethroplasty procedures related to urethral 
damage reconstruction reveals 124 patients in 11 
case series with variable follow-up. Mean success 
rates are 87% (range 80–100%) [19, 25, 33, 35–
38, 40, 48–50] (although in one study, all patients 
performed CISC routinely post-op as part of their 
protocol). Failures appear to be able to be sal-
vaged successfully in 86% with a second proce-
dure – often, this is a buccal mucosal graft (BMG) 
urethroplasty [50]. Blaivas et al. (2012) found that 
stricture recurrence occurred following vaginal 
flap urethroplasty between 62 and 72  months 
post-surgery, echoing the finding in male stricture 
disease that recurrence happens most often in the 
medium- to long-term post- operative period [50]. 
Continence is not thoroughly reported but appears, 
from the available literature, to be excellent with 
95–100% dry at last follow-up although some had 
concurrent autologous pubo-vaginal sling at time 
of repair [50, 51]. No significant post-operative 

Fig. 21.14 Pressure flow trace for patient B showing severe bladder outflow obstruction. (Courtesy of Tamsin 
Greenwell, MD)
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complications are reported in the literature 
although bleeding with haematoma formation, 
infection, fistulation and stricture recurrence are 
all possible [19, 25, 33, 35–38, 40, 48–50]. Some 
authors have reported de novo irritative lower uri-
nary tract symptoms post-operatively, but these 
did not appear to be significant [19, 25, 33, 35–38, 
40, 48–50].

There is a single case series of 2 patients 
with labial minora flap urethroplasty per-
formed via a ventral approach. Success was 
quoted at 100% for both patients at 24 months 
follow-up. No significant complications were 
reported [42]. Tubularised labia minor and/or 
major flap replacement urethroplasty has been 
reported in 8 females with obliterative urethral 

stricture associated with urethrovaginal fistula 
[43]. Success was reported in 87.5% at a mean 
follow-up of 48.25 months after the procedure. 
No complications other than transient stress 
urinary incontinence in 1 patient were reported.

Finally, for tubularised bladder flap urethro-
plasty, data is, as expected, limited. It is 
reported as a technique for urethral reconstruc-
tion (urethral loss/obliteration) in 4 case series 
with a cumulative total of 5 patients undergoing 
this technique. No recurrent strictures were 
reported, but continence is an issue. Hemal 
et  al. (2000) report continence at 2–4 hourly 
intervals in their 3 patients, and this relatively 
poor continence outcome is reflected in the 
other series [45–47, 52].

a

b

Fig. 21.15 Cut through to bladder neck. (Courtesy of 
Tamsin Greenwell, MD) (a) Suprapubic cystoscopic 
guided insertion of needle from the vaginal aspect through 
the occluded urethra into the occluded bladder neck with 
subsequent passage of scalpel blade along side it. (b) 

Suprapubic cystoscopy guided incision of the bladder 
neck with subsequent passage of clip to demonstrate 
newly reopened bladder neck. (c) Final suprapubic cystos-
copy appearance of newly reopened bladder neck after 
placement of initial eversion sutures
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b

c

d

Fig. 21.16 Bladder wall flap. (Reused with permission. 
Copyright John Wiley and Sons [71]). (a) Outline of U 
flap on anterior bladder wall with apex on posterior wall 
of bladder immediately below trigone. (b) Anterior blad-
der wall flap incised with temporary displacement of pre-

existing bladder opening superiorly onto anterior bladder 
wall. (c)Longitudinal closure of sides of anterior bladder 
wall flap to form neourethra. (d) After full closure the 
neourethra has been transposed deep to the anterior vagi-
nal wall and a neomeatus has been created
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 Case Scenario 2

If a guidewire had passed, then a graft urethro-
plasty may also have been an option.

 Graft Options: Buccal, Lingual, Tissue 
Engineering

 Buccal Mucosal Graft
After the success of buccal mucosal grafts 
(BMGs) in male urethroplasty, there have been a 
number of authors reporting on the success of the 
translation of this technique to female urethro-
plasty. Buccal mucosa makes an excellent graft 
for the urethra as it is hairless and accustomed to 
moist environments such as the urethra.

BMG harvest has been previously described 
and involves removing a graft of buccal tissue 
from the inner surface of one cheek taking care to 
avoid Stenson’s duct (parotid duct, located adja-
cent to the upper 2nd molar). The size of the graft 
depends on the length of urethra requiring recon-
struction but in complete obliteration often needs 
to be 2–3-cm wide and normally at least 3–4-cm 
long [53]. The graft once harvested should be 
thinned and then sutured into place over a 16 Fr 
indwelling urethral catheter with non-absorbable 
sutures with the mucosal surface facing inwards 
towards the urethral lumen (Fig. 21.17).

Both dorsal and ventral approaches for BMG 
female urethroplasty have been described, but 
due to the small number in studies, comment can-
not be made with regards to the best approach.

Dorsal approaches are performed via a reverse 
U-shaped incision around the urethral meatus and 
development of a plane between the urethra and 
the clitoral bodies, with care taken to preserve the 
anterior portion of the striated sphincter muscle 
when encountered. An incision is made in the 12 
o’clock position along the length of the stricture 
(and into healthy urethra), and the graft is anasto-
mosed in place to either side of the incision. If the 
graft extends to the external urethral meatus, then 
it is fashioned to form a slit-like meatus. Some 
authors recommend quilting of the augmented 
graft to the clitoral bodies to aid maturation of the 
graft (Fig. 21.18). Dorsal approaches are favoured 
by some authors due to the postulated reduction in 
sacculation of the graft and better voiding stream 
as well as providing a well-vascularised and well-
supported plate for the graft to establish upon 
[32]. This technique may be almost essential for 
patients with poor vaginal epithelium and high 
risk of urethrovaginal fistula formation and recon-
struction failure with a ventral approach. Its dis-
advantages are that the dorsal incision is bisecting 
the omega- shaped female urethral sphincter at its 
thickest part if the incision extends into the mid-
dle 2/3 of the urethra [54].

Access to the ventral urethra is via a longitudinal 
(or inverted U) incision on the anterior vaginal wall 
and mobilisation of the vaginal epithelium away 
from the urethra. An incision is made this time in 
the 6 o’clock position distally until proximal healthy 
urethral mucosa is reached. The BMG is then 
sutured in place (Fig. 21.19). With this approach, 
the authors recommend harvesting a modified 
Martius labial fat pad flap and transposing this to lie 
between the augmented urethral BMG graft and the 
vaginal wall in order to prevent fistulation and 
breakdown of the repair. A ventral approach is 
thought to decrease the chances of post-operative 
urinary incontinence due to the female urethral 
sphincter’s ventral deficiency [32, 54].

In the main onlay, graft approaches have been 
described. There is a single case reported of a 
ventral inlay technique with patency of the repair 
at 10 months follow-up, but this is unlikely to be 
suitable for extensive cases of urethral oblitera-
tion (Fig. 21.20) [55].

Morbidity related to buccal mucosa is low. 
Reduction in sensation in the area of graft harvest 

Fig. 21.17 BMG harvest. (Reused with permission. 
Copyright John Wiley and Sons [32]). Stay sutures are in 
distal buccal mucosa to hold old to length and allow 
manipulation as the graft is harvested off the underling 
buccinator
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has been reported in 29%, change is saliva pro-
duction in 11%, and reduction in maximal mouth 
opening in 9% [56].

 Lingual Mucosal Grafts
In cases of suboptimal buccal mucosa, success has 
also been reported with the use of lingual mucosa 
(Fig. 21.21). Sharma et al. (2009) have published 
on the use of this graft in women, and previously 
in males, and have shown it to be well tolerated 
with minimal morbidity when compared to BMG 
[57]. In larger male series, graft- related morbidity 
is slurring of speech in 8%, parageusia in 5% and 
ventral tongue numbness in 17% [58]. However, 
due to the lack of further evidence, the authors 
would currently recommend utilising this only in 
cases in which BMG mucosa is not available (e.g. 
patient choice and previous graft site).

 Vaginal/Labial Graft
Vaginal grafts are not widely reported in the 
literature as common sense would dictate that 
if the vagina is to be used, then a vaginal flap 
would be more suitable as it is better vascular-
ised and does not require the maturation pro-
cess of a graft. However, a small series of 11 
patients has been reported by Petrou et  al. 
(2012) of dorsal vaginal graft urethroplasty 
[59]. This follows a similar approach to the 
dorsal BMG urethroplasty but utilises a graft 
harvested from the anterior vaginal wall or 
medial aspect of the labia minora. The vaginal 
wall/labial defect is then subsequently closed 
prior to proceeding to either a dorsal or ventral 
approach urethroplasty after careful haemosta-
sis as bleeding is an obvious risk. Success rates 
are discussed below.

a b c

d e f

Fig. 21.18 Dorsal BMG urethroplasty. (Reused with 
permission. Copyright Springer Nature [69]). (a) Inverted 
U incision around dorsum of meatus. (b) Dorsal mobilisa-
tion of urethral with dorsal stricturotomy. (c) Further dor-

sal mobilisation of urethra with advancement of 
stricturotomy. (d) Suture of BMG to apex of stricturot-
omy. (e) BMG sutured at apex and bilaterally onto either 
side proximally. (f) Final appearance
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Tissue Engineering: Acellular Porcine 
Urinary Bladder Matrix
The ideal graft would avoid having to borrow 
from another part of the body, which obviously 

incurs morbidity at another site distant from the 
repair and therefore, there is active research in 
development of acellular biological grafts. 
El-Kassaby et al. (2008) previously showed the 

a b

c d

e f

g

Fig. 21.19 (a–g) Ventral BMG urethroplasty. (Reused 
with permission. Copyright John Wiley and Sons [32]). 
(a) Proximal end of stricture marked on vagina after deter-
mination using embolectomy catheter. Midline vaginal 
incision about to commence. (b) Anterior vagina mobil-
ised off anterior and lateral urethra. (c) Proximal end of 
stricture and midline longitudinal urethral incision site 
marked. (d) BMG harvested, sutured to apex of midline 

ventral stricturotomy and held in place laterally with stay 
sutures. (e) BMG sutured bilaterally to stricturotomy to 
level of meatus. Excess distal BMG is to allow creation of 
a neomeatus. (f) Overlying periurethral tissue is closed 
without tension. (g) Martius fat pad flap is transposed into 
the vaginal wound and sutured over the completed ure-
throplasty - with quilting especially distally to support the 
graft
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feasibility of acellular bladder matrix grafts in 
male urethroplasty but noted that it appeared that 
a healthy graft bed was required to ensure suc-
cess of the acellular graft, whereas BMG could 
survive even in difficult, poorly vascularised graft 
beds [60].

Ansari and Karram (2017) have subse-
quently reported on 2 patients who underwent 
female urethral reconstruction using acellular 
porcine urinary bladder matrix, Martius fat pad 
interposition and insertion of an autologous 
pubo-vaginal sling [61]. Both patients had 
improved continence and appeared to have 
developed subjectively ‘normal’ urethral 
mucosa at the site of grafting. The authors rec-
ognise that further work is required to prove 
histologically that this  acellular matrix can 
transform to urethral mucosa, but this has pre-

viously been shown to be possible in the 
El-Kassaby et al. series [60]. Work in this area 
is ongoing but promising.

Success Rates and Functional Outcomes
As expected, there is a paucity of evidence for each 
specific graft-based urethroplasty technique. A sys-
tematic review of surgical techniques for female 
urethral stricture disease by Osman et  al. (2013) 
found a total of 32 cases of oral mucosal graft ure-
throplasty reported by 7 studies [62]. Mean success 
rates were 94% over an average follow-up of 
15 months. Reported complications included graft 
site haematoma and temporary storage lower uri-
nary tract symptoms. No incontinence was reported 
in any study. However, it should be acknowledged 
that, save for one large series by Mukhtar et al. of 
22 patients, these are generally small series with 

a b

c

Fig. 21.20 Vaginal sparing ventral inlay (a) Inverted u 
incision to dorsum of meatus to allow dorsal mobilisation 
to distal edge of stricture. (b) Suprapubic cystoscopy to 
level of proximal aspect of stricture. (c) and (d)  

Suprapubic cystoscopic guidance of sutures passed from 
vaginal aspect of stricture to proximal aspect of stricture 
and back to distal aspect - to allow subsequent division of 
scar tissue and anastomotic urethroplasty
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short follow-up (it is worth noting that male series 
of BMG urethroplasty note recurrent strictures 
over 10 years after the primary operation) [32].

For vaginal/labial graft urethroplasty, Osman 
et al. found 4 studies with a total of 25 patients 
and mean follow-up of 22 months and mean suc-
cess rates were 80% [62]. Petrou et  al. (2012) 
showed no post-operative stress urinary inconti-
nence but did report one case of de novo urge 
 urinary incontinence. No other significant com-
plications were noted [59].

Excision and Re-anastomosis 
Urethroplasty
Due to the short length of the female urethra, tradi-
tional excision and re-anastomosis techniques 
result in increased morbidity. Dorsal mobilisation 
of the urethra can cause significant bleeding and 
proximal dissection risks stress urinary inconti-
nence. Extensive mobilisation of the urethra, par-
ticularly distal to the stricture, must also be avoided 
as this can cause devascularisation of the urethra. 
Due to the shorter female urethral length, this tech-
nique is only suitable for short segments of ure-
thral obliteration. As a result, it is not widely used/
described in the literature, with Patil et al. report-
ing on one case [63] and Rovner and Wein (2003) 
describing success with this technique in the con-
text of urethral diverticulectomy (Fig. 21.22) [1].

Lengthening Incision Techniques
Longitudinal ventral incision of the urethra and 
transverse re-anastomosis using the Heineke- 
Mikulicz principle has been described by 
Ackerman et al. [64]. However, there are no case 
reports or series on this procedure’s success rates. 
Certainly, it is acknowledged that this procedure is 
only suitable for short strictures, preferably with 
less extensive dorsal scarring (as this will risk 
stricture recurrence) and therefore may be less 
suitable for cases of complete urethral obliteration. 
Recurrence rates and complications are not cur-
rently published.

Graft or Flap-Based Urethroplasty
Graft or flap-based procedures are the mainstay 
of treatment for urethral obliteration, as a signifi-
cant increase in urethral calibre needs to be 
achieved. This involves either dorsal or ventral 
incisions in the urethra at the diseased segment 
(with healthy margins at either end) and anasto-
mosis of an augmentation graft or flap to widen 
the urethral lumen. In some cases where there 
are long segments of urethral obliteration or loss 
of a full substitution graft/flap, urethroplasty has 
to be performed to create a neo-urethra. 
Indications for grafts versus flap-based proce-
dures and choice of graft/flap are described in 
the next section.

Fig. 21.21 Lingual mucosal graft harvest and final appearance of harvest site. (Courtesy of Mr. Paul Anderson)
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 Technical Considerations

 Use of Martius Fat Pad
One of the key principles of urethral recon-
struction is ensuring adequate cover of urethral 
sutures with peri-urethral tissue in order to pre-
vent fistulation in ventral repairs. Often the 
peri-urethral tissue is poor due to extensive 
fibrosis and  alternative tissue must be found to 
cover the urethral repair suture line. A modified 
Martius labial fat pad flap interposition has 
proved to be a durable and safe graft and pro-
tects the urethral repair with minimal morbidity 

for the patient (<2% complication rate) [32, 
65]. It is also readily accessible and easy to 
move into position to quilt onto the urethral 
repair (Fig. 21.11).

 Concomitant Anti-incontinence 
Procedure
With any urethral reconstruction, there is a risk of 
post-operative stress urinary incontinence, even 
with careful dissection and a good understanding 
of the relevant anatomy. Some authors describe 
concurrent placement of an autologous fascial 
sling. Flisser and Blavias (2003) report concur-

a b

c d

Fig. 21.22 (a–d) Anastomotic urethroplasty
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rent use of autologous pubo-vaginal sling in 56 
out of 74 patients undergoing vaginal flap ure-
throplasty for various pathologies, with 87% of 
patients reporting cure/significant improvement 
post-operatively [66]. They postulate that a con-
current anti-incontinence procedure should be 
considered in any patient with extensive proxi-
mal urethral dissection or who is judged to be at 
high risk of post-operative urinary incontinence. 
The timing (staged vs. concurrent) is still up for 
debate, however. There is no evidence in the lit-
erature for the use of synthetic slings in this set-
ting and, given the known complications of 
urethral/vaginal erosion and fistula formation, 
should be avoided as they may increase the rate 
of reconstruction failure [67].

 Summary

Severe urethral stenosis/complete urethral oblit-
eration is a rare and difficult condition to treat 
with limited evidence for the multiple surgical 
reconstruction techniques described. Due to the 
complexity, variability and unpredictability of the 
condition, it is important to have a range of tech-
niques in the armamentarium of a reconstructive 
urologist in order to adapt to the clinical scenario 
presented. Continence is a key issue, which can be 
maintained in many cases with careful dissection 
and a sound anatomical understanding of the ure-
thra. However, in proximal urethral obliteration, it 
may not be possible to preserve continence and 
additional anti- incontinence procedures may be 
required either concomitantly or subsequently  – 
the authors recommend autologous pubo-vaginal 
sling as the best solution.

Reconstruction can be performed using a ven-
tral or dorsal approach with neither approach 
having superiority over the other. However, it is 
important to remember the risk of urethrovaginal 
fistulation if there are ventrally placed sutures 
and the authors recommend utilisation of a modi-
fied Martius labial fat pad flap interposition 
between the urethra and vagina in this scenario. 
For the majority of cases of complete urethral 
obliteration, formation of a neo-urethra is 
required, and therefore, tubularised flap-based 
urethroplasty techniques that create a neo-urethra 

are often the most useful for this scenario. 
Ultimately though, for urethral reconstruction to 
be successful, there must be a healthy graft bed or 
a healthy well-vascularised flap, this must be 
anastomosed to healthy tissue (i.e. proximal to 
the diseased segment) and the repair must be 
watertight. It is important to remember the les-
sons learnt in male urethroplasty that strictures 
may recur in repaired urethral segments up to 
10  years after the initial reconstruction, and 
therefore, it is important to carry out extended 
follow-up for these patients on a regular basis.

 Commentary

Jaspreet S. Sandhu

This chapter presents a case-based review of 
severe female urethral stricture disease including 
a detailed summary of available female urethral 
reconstructive techniques. These techniques 
range from endoscopic management such as 
internal urethrotomy or urethral dilation followed 
by intermittent self-catheterisation to flap or 
graft-based urethroplasty.

The authors correctly state that a common 
aetiology of female urethral strictures in the 
western world is iatrogenic, specifically follow-
ing urethral surgery (e.g. urethral diverticulec-
tomy or removal of mid-urethral sling). Pelvic 
radiation, such as that for gynaecological or 
colorectal malignancies, is another common 
cause for female strictures. It is also noted that, 
unlike in males, pelvic fractures are not a com-
mon aetiology of female urethral strictures.

The history and physical exam are extremely 
important in women presenting with symptoms 
of urethral stricture. Specifically, urethral cancer 
should be on the differential diagnosis in women 
with no obvious cause for urethral stricture based 
on history. A physical exam or pelvic imaging 
finding of a urethral mass or urethral thickening 
in this setting should prompt a urethral biopsy 
and if cancer is found, the patient should be man-
aged by an oncologist. At our centre, we have 
diagnosed urethral cancers in multiple women 
who presented with recurrent urinary tract infec-
tions and/or difficulty voiding.
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Treatment options for female stricture dis-
ease are varied and are reviewed nicely in this 
chapter. Minimally invasive methods such as 
urethral dilation or internal urethrotomy are 
often the first-line treatment and can sometimes 
be the only treatment needed, specifically if 
intermittent self-catheterisation is added [15]. 
Vaginal wall and other flaps have been described 
with reasonable efficacy. More recently, buccal 
mucosal grafts have been used with similar effi-
cacy. The small number of patients in these 
series, however, limits our ability to conclude if 
one technique is better than another or even if 
flaps or graft are better than endoscopic man-
agement. The fact that the two meta-analyses 
referenced in this chapter were compilations of 
studies that average 5–7 patients each is con-
cerning. Furthermore, a recent report on the 
experience of 6 surgeons with dorsal buccal 
graft urethroplasty in female urethral stricture 
disease included approximately 6 cases per sur-
geon over a 9-year period [72]. Not only is the 
number of patients in these series low, follow-
 up remains limited. As more surgeons gain 
experience and offer these techniques, more 
robust reporting is expected and perhaps, one 
technique will prove better than others.

Female urethral strictures associated with pre-
vious pelvic radiation are a uniquely difficult 
problem to treat. It appears that more women are 
presenting with urethral strictures after radiother-
apy; yet, there is very little reported in literature 
on this topic. In our experience, urethral stric-
tures post-radiotherapy are best managed with 
minimally invasive methods. These patients tend 
to have severely ischaemic tissue resulting in 
diminished wound healing and complications 
after surgery are difficult to treat and can poten-
tially be devastating. Specifically, urinary incon-
tinence or vesicovaginal fistula rates are likely 
higher after urethroplasty in radiated patients. If 
these are subsequently treated, the surgeon is 
dealing with a radiated and previously operated 
field and sometimes, these patients are left with a 
urinary diversion as their only option.

Finally, a urinary diversion or a suprapubic- 
tube placement are important techniques to use 
as a ‘back-up’ for patients with severe female 

urethral stricture disease. Permanent supra-pubic 
tubes are not ideal, but some patients prefer the 
simplicity of this method and are comfortable 
with frequent scheduled replacements of these 
catheters.

A simple cystectomy may be performed with 
a urinary diversion regardless of whether it is a 
continent cutaneous diversion or an ileal conduit 
urinary diversion. While a cystectomy with uri-
nary diversion is technically straightforward, it is 
important to note that these patients have a high 
rate of subsequent complications particularly if 
the cystectomy is for benign disease [73] as in the 
setting of severe female urethral strictures. 
Cutaneous continence mechanisms, such as those 
based on the Mitrofanoff principle, can be added 
to an existing bladder in the setting of complete 
urethral occlusion. However, it should be noted 
that women that presented with urinary inconti-
nence also need a bladder neck closure. A previ-
ous history of radiation can cause a bladder neck 
closure to subsequently fail; in which case, these 
women either need a tight pubo-vaginal sling or a 
cystectomy with urinary diversion.

Female urethral stricture disease is being rec-
ognised as an important malady that needs treat-
ment. This chapter provides an excellent review 
of the surgical techniques currently available for 
treating this disease. Because of the limited evi-
dence base, it is extremely important to take into 
account patient preference and goals of care and 
discuss the risks and possible complications of 
treatment with patients in a shared decision- 
making model.
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