Current Clinical Urology
Series Editor: Eric A. Klein

Howard B. Goldman Editor

Complications of Female
Incontinence and Pelvic
Reconstructive Surgery

\\Ll/
%« Humana Press



CURRENT CrLiNnICcAL UROLOGY

Eric A. KLeiN, MD, Series Eprror
PROFESSOR OF SURGERY
CLeEvELAND CLINIC LERNER COLLEGE OF MEDICINE HEAD
SectioN oF UroroGic ONCOLOGY
GrickMAN UROLOGICAL AND KIDNEY INSTITUTE
CLEVELAND, OH

For further volumes:
http://www.springer.com/series/7635






Howard B. Goldman
Editor

Complications

of Female Incontinence
and Pelvic Reconstructive
Surgery

R

>« Humana Press



Editor

Howard B. Goldman, MD

Glickman Urologic and Kidney Institute
The Cleveland Clinic

Center for Female Pelvic Medicine

and Reconstructive Surgery

Cleveland, OH, USA

ISBN 978-1-61779-923-5 ISBN 978-1-61779-924-2 (eBook)
DOI 10.1007/978-1-61779-924-2
Springer New York Heidelberg Dordrecht London

Library of Congress Control Number: 2012942910

© Springer Science+Business Media, LLC 2013

This work is subject to copyright. All rights are reserved by the Publisher, whether the whole
or part of the material is concerned, specifically the rights of translation, reprinting, reuse of
illustrations, recitation, broadcasting, reproduction on microfilms or in any other physical way,
and transmission or information storage and retrieval, electronic adaptation, computer software,
or by similar or dissimilar methodology now known or hereafter developed. Exempted from this
legal reservation are brief excerpts in connection with reviews or scholarly analysis or material
supplied specifically for the purpose of being entered and executed on a computer system, for
exclusive use by the purchaser of the work. Duplication of this publication or parts thereof is
permitted only under the provisions of the Copyright Law of the Publisher’s location, in its
current version, and permission for use must always be obtained from Springer. Permissions for
use may be obtained through RightsLink at the Copyright Clearance Center. Violations are liable
to prosecution under the respective Copyright Law.

The use of general descriptive names, registered names, trademarks, service marks, etc. in this
publication does not imply, even in the absence of a specific statement, that such names are
exempt from the relevant protective laws and regulations and therefore free for general use.
While the advice and information in this book are believed to be true and accurate at the date of
publication, neither the authors nor the editors nor the publisher can accept any legal responsibility
for any errors or omissions that may be made. The publisher makes no warranty, express or
implied, with respect to the material contained herein.

Printed on acid-free paper

Humana Press is a brand of Springer
Springer is part of Springer Science+Business Media (www.springer.com)



To my wife Suri for her support and encouragement.

To all of my mentors and students who all continue to teach me.






Preface

I'am honored and pleased to write a preface for the textbook on Complications
of Female Incontinence and Pelvic Reconstructive Surgery. At a time when
the subspecialty of female pelvic medicine and reconstructive surgery is in its
infancy, I feel having such a resource available to pelvic surgeons is extremely
beneficial. Dr. Goldman has invited internationally respected contributors to
provide their experience and expertise regarding the avoidance and manage-
ment of surgical complications related to a variety of female pelvic floor sur-
geries. As the majority of the surgeries we perform on our female patients are
done for quality of life symptoms, it has become apparent that we need to do
a better job reporting and managing the untoward outcomes that can some-
times occur after these interventions. This book brings these potential com-
plications to the forefront.

It will be of great use for both general urologists and gynecologists who
perform pelvic floor surgeries as well as current and future specialists in
female pelvic medicine and reconstructive surgery.

Cincinnati, OH, USA Mickey Karram, MD
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Preface

Surgery for incontinence, pelvic organ prolapse, and other disorders of the
female pelvic floor has evolved in the past two decades as the specialty of
Female Pelvic Medicine and Reconstructive Surgery has incorporated exper-
tise from the fields of urology, gynecology, and colorectal surgery. Today,
more surgeons are better equipped to treat disorders of the female pelvic floor
than ever before. Unfortunately complications of surgery, whether intraoper-
ative or postoperative, are inevitable even for the most experienced and highly
skilled surgeon. Whether it is an unexpected finding in the operating room or
an undesirable outcome of surgery, the Female Pelvic Surgeon must be
equipped to prevent and manage a variety of complications.

While there are several excellent texts devoted to indications for surgery
and the technical aspects of surgical procedures “Complications of Female
Incontinence and Pelvic Reconstructive Surgery” fills a need by providing
readers with a comprehensive review of the prevention and management of
common and not so common complications of female pelvic surgery.
Dr. Howard Goldman has assembled a group of highly experienced authors
from all three disciplines of Female Pelvic Medicine and Reconstructive
Surgery. These authors offer in-depth descriptions of three critical areas:
prevention, evaluation, and management of complications. They present
practical information and surgical tips based on years of experience and a
thorough review of the relevant literature. In addition, a look at the table of
contents shows that complications from all types of reconstructive procedures
are covered.

I believe that “Complications of Female Incontinence and Pelvic
Reconstructive Surgery” will be a great complement to the libraries of those
of us who treat female pelvic disorders. Whether one is just starting a career
or is highly experienced, this book is a welcome addition.

Cincinnati, OH, USA Victor W. Nitti, MD
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Taxonomy of Complications
of Pelvic Floor Surgery

Roger R. Dmochowski, Alex Gomelsky,

and Laura Chang-Kit

Introduction

The etymology of the word “taxonomy” is from
the Greek faxis, meaning orderly arrangement,
and nomos, meaning law. Steadman’s Medical
Dictionary defines “taxonomy” as the systemic
classification of living things or organisms, and,
more recently, the term has come to mean any
specialized method of classifying objects or
events. In the scientific community, taxonomies
have proven to be highly efficient structures for
organizing vast amounts of content. Taxonomy,
as it relates to surgical complications, is a
relatively novel concept. Intuitively, the idea to
organize complications for ease of comparison
and to assist in risk stratification is a noble one.
However, if improperly designed, classification
systems may be cumbersome to use and may not
be widely adopted. In this chapter, we explore the
details behind taxonomy development in the sur-
gical and urological literature and assess their
potential for implementation in pelvic recon-
struction procedures.

R.R. Dmochowski, MD, FACS (0<)) L. Chang-Kit, MD
Department of Urologic Surgery,

Vanderbilt University School of Medicine,

A-1302 Medical Center North,

Nashville, TN 37232, USA

e-mail: roger.dmochowski@ Vanderbilt.edu

A. Gomelsky, MD

Department of Urology, Louisiana State University
Health Sciences Center, Shreveport,

Shreveport, LA, USA

The Need for Taxonomy
of Complications

Complications are an essential aspect of
performing surgery. They are usually multifacto-
rial and may accompany even the least-invasive
and routine procedures. Complications reported
in the surgical literature can also serve as vital
outcome measures and valuable quality indica-
tors. Traditionally, however, the reliability of
reporting complications has been inconsistent.
Martin et al. developed a list of ten critical ele-
ments of accurate and comprehensive reporting
of surgical complications [1]. These criteria
included providing the methods of accruing data,
duration of follow-up, outpatient information,
definition of complications, mortality rate and
causes of death, morbidity rate and total compli-
cations, procedure-specific complications, sever-
ity grade, length-of-stay data, and risk factor
included in the analysis. Out of 119 articles
reporting outcomes in 22,530 patients that under-
went pancreatectomy, esophagectomy, and hepa-
tectomy, no article reported all ten criteria and
only 2% reported nine of ten. The most com-
monly unmet criteria were outpatient information
(22%), definitions of complications provided
(34%), severity grade used (20%), and risk fac-
tors used in analysis (29%). Reporting of
complications in the urologic literature has been
similarly inconsistent. In a MEDLINE search
encompassing 109 studies and nearly 150,000
patient-outcomes following radical uro-oncologic

H.B. Goldman (ed.), Complications of Female Incontinence and Pelvic Reconstructive Surgery, 1
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surgical procedures, Donat found that only 2% of
the studies met 9—10 of the ten established crite-
ria for surgical complication reporting [2]. The
most commonly underreported criteria were
complication definitions in 79%, complication
severity and/or grade in 67%, outpatient data in
63%, comorbidities in 59%, and the duration of
the reporting period in 56%. Certainly the dispar-
ity in the quality of complication reporting makes
it nearly impossible to compare the morbidity of
surgical techniques and outcomes.

Depending on the type of procedure and
definition of complication, the prevalence of
complications in reconstructive pelvic surgery
varies significantly. In a retrospective review of
100 consecutive reconstructive cases, Lambrou
et al. reported a complication prevalence of 46%,
which included 13 intraoperative complications
and 33 postoperative complications [3]. The
readmission rate for complications was 15%. The
number of procedures per patient was an inde-
pendent risk factor for intraoperative blood loss,
while blood loss was an independent risk factor
for perioperative complications. The prevalence
of complications in midurethral sling (MUS) sur-
gery appears to also vary significantly [4]. In a
systematic review and meta-analysis of random-
ized, controlled trials (RCTs) comparing various
MUS procedures, Novara et al. reported bladder
penetration rates ranging from O to 24%. Rates of
hematoma formation, bladder erosion, and vagi-
nal extrusion were 0-16.1%, 0-13.1%, and
0-5.9%, respectively. Postoperative urinary tract
infections (UTIs) were reported in up to 17.8% of
women, while the rates of postoperative storage
lower urinary tract symptoms (LUTS) and void-
ing LUTS were 0—41.3% and 0-55.1%, respec-
tively. It must also be noted that a large portion of
the evaluated RCTs had no available data for sev-
eral of the complication categories mentioned
above. Likewise, in a meta-analysis of surgical
procedures for repair of pelvic organ prolapse
(POP), Mabher et al. noted that the impact of sur-
gery on associated bladder, bowel, and sexual
function symptoms was poorly reported in 40
RCTs reporting on over 3,700 women [5]. When
reported, complications such as intraoperative
blood loss and the rates of persistent, worsened,

R.R. Dmochowski et al.

or de novo LUTS varied widely, making
comparisons of studies even more challenging.

The reporting of complications in surgery, and
reconstructive pelvic surgery in particular, may
be inconsistent for several reasons. First, a com-
plication by one surgeon’s consideration may not
be seen as one by another surgeon and, thus, may
not be consistently reported. Second, specific
cutoff values for outcome criteria such as esti-
mated blood loss and postvoid residual volume
are not universally agreed upon, further compli-
cating the reporting of these sequelae. Third,
studies in the past have often focused on anatomic
outcomes, such as resolution of stress urinary
incontinence and improved POP grade following
repair. It appears that only in the last several years
surgeons have developed an increasing apprecia-
tion of subjective outcomes, or those having a
significant impact on quality of life (QoL).
Similarly, the acceptance of subjective complica-
tions such as pelvic pain and dyspareunia
continues to evolve.

The connection between quality and health
care delivery has recently taken a forefront in the
public eye. The Office of the Inspector General
Work Plan for Fiscal Year 2011 describes at least
seven items focusing on quality data for hospitals
and providers, such as readmissions, adverse
events, and responses to adverse events. Likewise,
Title III of the Patient Protection and Affordable
Care Act of 2010 (PPACA) is entitled “Improving
the Quality and Efficiency of Health Care.” The
name summarizes the framework in which qual-
ity is considered as part of health care reform and
becomes intimately connected with payment.
Despite the obvious Federal focus on quality
improvement initiatives, there appear to be obsta-
cles to reporting of complications. Studies have
shown that physicians often underreport the inci-
dence of serious complications associated with
surgery [6, 7]. Another study found that the
reporting of complications associated with
MUS placement in the U.S. Food and Drug
Administration (FDA) manufacturer and user
faculty device experience (MAUDE) database
significantly exceeded the complications reported
in published literature [8]. One reason for under-
reporting may be that there is a clear lack of
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centralized registries of complications. Another
may be that surgeons may view the reporting
of complications as a stigma and may fear
public embarrassment or professional retribution.
Regardless of the potential reasons, it is clear that
it becomes increasingly difficult for surgeons to
learn from the experiences of others without
accurate estimates and sources of complications.
It also makes the process of informed consent
even more tenuous.

Existing Classification Systems
of Complications

As the classification of complications in pelvic
reconstructive surgery is thus far in its infancy,
valuable information may be gleaned from the
general surgery literature. Clavien et al. first
developed a distinction between three types of
negative outcomes: complications, failure to
cure, or sequelae [9]. Complications were defined
as any deviation from the normal postoperative
course, which also took into account asymptom-
atic complications such as arrhythmias and
atelectasis. A sequela was defined as an “after-
effect” of surgery that was inherent to the proce-
dure. Failure to achieve a cure meant that the
original purpose of the surgery was not achieved,
even if the surgery was executed properly and
without complications. What came to be known
as the Clavien classification took into consider-
ation only complications, and not treatment fail-
ures or sequelae.

The initial Clavien classification consisted of
four severity grades and the current, modified
classification is composed of five grades [10].
Grade I is any deviation from the normal
postoperative course without the need for any
pharmacological treatment or surgical, endo-
scopic, and radiological intervention. The allowed
therapeutic regimens include replacement of
electrolytes, physiotherapy, and medications such
as antiemetics, antipyretics, analgesics, and
diuretics. Wound infections that are opened at the
bedside also fall into this grade. Complications
falling into grade II require pharmacological

treatment with medications other than such
allowed for grade I complications. The
requirement for transfusion of blood products
and total parenteral nutrition also constitutes a
grade II complication. Grade III complications
require surgical, endoscopic, or radiological
intervention. This category is subdivided into IIla
(not under general anesthesia) and IIIb (under
general anesthesia). Grade IV complications are
life-threatening and require intermediate or inten-
sive care management. Central nervous system
complications such as brain hemorrhage, isch-
emic stroke, and subarachnoid bleeding are
included in this category, while transient isch-
emic attacks are not. This category is also subdi-
vided into IVa (single-organ dysfunction, with or
without dialysis) and IVb (multiorgan dysfunc-
tion). Death of a patient is a grade V complication.
The suffix “d” (for “disability”) is added to the
respective grade of complication if the patient
suffers from a complication at the time of dis-
charge. This label indicates the need for a follow-
up to fully evaluate and stage the complication.

The key to ranking the complications using
the modified Clavien system is the intricacy of the
treatment used to correct the complication [10].
The authors validated this classification in over
6,300 patients undergoing elective surgery in
their institution over a 10-year period. The com-
plexity of surgery was estimated according to a
modification of an established graduation and the
authors found that the classification of complica-
tions significantly correlated with the duration of
the hospital stay, a surrogate marker of outcome.
A strong correlation was also found between the
complexity of surgery (and assumed higher
complication rates) and outcome of surgery as
assessed by the novel, modified classification.
The authors then conducted an international sur-
vey to access acceptability and reproducibility of
the classification. Over 90% of the surgeons
queried found the classification to be simple,
reproducible, and logical. These surgeons stated
that they would support the introduction of the
classification into their clinical practice.

The modified Clavien classification has thus
far been employed in classifying complications in



several urologic surgical applications, including
radical cysto-urethrectomy, percutaneous neph-
rolithotomy, live donor nephrectomy, laparoscopic
radical prostatectomy, and ureteroscopy [11-15].
To date, the modified Clavien classification
has not been rigorously evaluated in the milieu of
pelvic reconstructive surgery.

Recently, a classification of complications
directly related to the insertion of prostheses
(meshes, implants, tapes) or grafts in female
pelvic floor surgery has been introduced [16].
This report combined the input of members of the
Standardization and Terminology Committees of
two International Organizations, the International
Urogynecological Association (IUGA) and the
International Continence Society (ICS) and a
JointIUGA/ICS Working Group on Complications
Terminology, and was assisted at intervals by
many expert external referees. An extensive
process of 11 rounds of internal and external
review took place with exhaustive examination
of each aspect of the terminology and
classification. The decision-making process was
conducted by collective opinion (consensus).
The classification is based on category, time, and
site classes and divisions. The category (C) is
stratified by location of compromise (vagina, uri-
nary tract, bowel or rectum, skin or musculocuta-
neous system, and hematologic or systemic
compromise) and symptom severity (asymptom-
atic, symptomatic, presence of infection, and
abscess formation). The timing of complication
(T) is subdivided into four groups (intraoperative
to 48 h, 48 h to 2 months, 2—12 months, and >12
months), while the site of complication (S) includes
vagina (at or away from the suture line), due to
trocar passage, other skin or musculoskeletal site,
and intra-abdominal location. Additionally, grades
of pain may be assigned as a subclassification of
complication category. The subjective presence of
pain by the patient only may be graded from a—e
(asymptomatic or no pain to spontaneous pain).
Each complication is assigned a CTS code consist-
ing of three or four letters and four numerals and
should theoretically encompass all conceivable
scenarios for describing insertion complications
and healing abnormalities.

R.R. Dmochowski et al.

The Challenge of Implementing
a Classification System
of Complications

Inherent to the definition of taxonomy is that the
classification system should reduce complexity
by suggesting a logical and hierarchical
representation of categories. The classification
should likewise provide a means for organizing
and accessing vast quantities of data in an intui-
tive manner. Unfortunately, the adoption of
classification systems in pelvic reconstructive
surgery has not, to date, been encouraging. The
Pelvic Organ Prolapse Quantification (POP-Q)
system is a prime example.

While classification systems for pelvic organ
support have existed since the 1800s, no system
has gained consistent and widespread acceptance
[17]. Over the past 20 years, the POP-Q has
become the first and only classification system
to be recognized by the ICS, the American
Urogynecologic Society (AUGS), and the Society
of Gynecologic Surgeons (SGS) [18]. This
system has been extensively studied and excel-
lent inter- and intraobserver reliability have
been demonstrated [19, 20]. Although the
POP-Q is arguably the only universally accepted
classification system for grading the severity of
POP, it has not been universally adopted. As of
2006, the POP-Q has been used clinically by
only 40% of the members of ICS and AUGS,
the groups that acknowledge this system as the
classification standard for POP [21]. Some of the
reasons given by clinicians surveyed for not con-
sistently employing the POP-Q were that the
system is too confusing, overly time-consuming,
and that it was not being used by their
colleagues [21]. While some of these reasons are
not supported by literature [19], it remains that
even the most rigorous and well-conceived
classification systems may not achieve wide-
spread use owing to concerns regarding simplic-
ity of use. Since, Swift et al. have validated a
simplified POP-Q system to address the concerns
that the traditional POP-Q is not a “user-friendly”
classification system [22].
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Table 1.1 Common complications in pelvic reconstructive surgery

Time

Perioperative

Postoperative <30 days

Postoperative >30 days

General

Acute bleeding
Transfusion

Organ injury

Pneumonia, atelectasis
Ileus

Arrhythmia, MI, CVA, PE,
DVT, death

MI, CVA, PE, DVT, death
Incisional pain

Pelvic pain

PSBO

Incisional pain
Pelvic pain

Specific Reoperation
Hematoma drainage
Repair organ injury

UTI

Wound infection 1&D wound

AUR Sling revision

Leg pain

Storage LUTS

Voiding LUTS

Extrusion Sling/mesh revision

Erosion into GU tract

Storage LUTS Sling/mesh revision

Voiding LUTS

Dyspareunia

Extrusion

Erosion into GU tract

Leg pain

MI myocardial infarction; CVA cerebrovascular accident; PE pulmonary embolism; DVT deep vein thrombosis; UTI
urinary tract infection; /&D incision and drainage; AUR acute urinary retention; PSBO partial small bowel obstruction;
LUTS lower urinary tract symptoms; GU genitourinary

Table 1.2 Proposed pelvic reconstructive surgery modification of the Clavien system

Grade
1

1I

1

v

Description

Deviation from normal course (no need for
additional intervention)

Pharmacological intervention (other than for
Grade I)

Short- or long-term complication, no operative
intervention

Operative intervention required
IVa: Intraoperative/immediately postoperative

IVb: Postoperative, office
IVc: Postoperative, operating room

Life-threatening event or demise
Va: Single-organ dysfunction
Vb: Multiorgan dysfunction

Vc: Death

Examples

Trocar bladder puncture, replaced; no formal repair
Perioperative antipyretics

Postoperative pelvic floor exercises
Antibiotics for UTI or wound infection;
antimuscarinics

Transfusion of blood products

Analgesics for incisional, pelvic, or leg pain
De novo or worsened storage LUTS

De novo or worsened voiding LUTS
Incisional, pelvic, or leg pain

Repair organ injury (bladder, ureter, colorectal,
vascular); endovascular embolization for bleeding
Incision and drainage wound infection; partial
excision extruded sling/mesh

Sling/mesh incision/revision/excision; urethrolysis;
laparotomy for small bowel obstruction; InterStim

DVT, PE, MI, CVA/CNS

UTI urinary tract infection; LUTS lower urinary tract symptoms; DVT deep vein thrombosis; PE pulmonary embolism;
MI myocardial infarction; CVA cerebrovascular accident; CNS central nervous system event; InterStim sacral
neuromodulation



The novel classification system proposed by
IUGA/ICS, while comprehensive, may be cum-
bersome to use and does not immediately appear
to reduce the complexity of organizing complica-
tions. Furthermore, the CTS classification does
not leave room for reporting the presence of
de novo or worsened storage or voiding LUTS
commonly associated with surgery for stress
urinary incontinence. The modified Clavien
classification, while simpler to integrate, appears
to be constructed for grading surgical procedures
with a significant prevalence of postoperative
intervention, reoperation, and morbidity. It can
certainly be argued that, since pelvic reconstruc-
tive surgery is often performed in otherwise
healthy individuals, it is associated with an over-
all low prevalence of significant morbidity. Thus,
the modified Clavien classification may not be
sensitive enough to classify the complications
typically associated with pelvic reconstructive
surgery.

Complications in urologic pelvic surgery may
be classified as general or specific, by their tem-
poral relationship to the surgery itself and by
their relationship to a technique or specific mate-
rial used in the procedure. These are summarized
in Table 1.1. Taking into account these complica-
tions, we propose a modification of the Clavien
classification constructed specifically for compli-
cations associated with pelvic reconstructive
surgery (Table 1.2).

Conclusions

A taxonomy for the classification of complica-
tions in pelvic reconstructive surgery would be a
valuable instrument for reporting outcome mea-
sures and quality indicators. While both the
modified Clavien classification and the recent
IUGAVJICS classification contain valuable
components, at present, a single, comprehensive,
user-friendly system does not exist. The deter-
mination of an optimal classification system
would lead to an improved ability of surgeons to
communicate with each other and compare
data.

R.R. Dmochowski et al.
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General Complications of Pelvic
Reconstructive Surgery

Ellen R. Solomon and Matthew D. Barber

Assessing Perioperative Risk

Before a patient undergoes pelvic reconstructive
surgery, the risk of potential complications should
be carefully assessed and addressed with the
patient. Complications may occur during or after
the procedure and it is imperative to recognize
high-risk patients and minimize risk from surgery
before a patient is brought to the operating room.
The lifetime risk of a woman undergoing pro-
lapse or incontinence surgery by the age of 80 is
11.1% [1]. The prevalence of perioperative com-
plications among women undergoing reconstruc-
tive pelvic surgery has been reported to be as high
as 33% [2]. There are a multitude of factors which
are found to increase perioperative risk. A large
retrospective cohort study including 1,931 women
who had undergone prolapse surgery found an
overall complication rate of 14.9% [3]. The com-
plications identified included infection, bleeding,
surgical injuries, pulmonary, and cardiovascular
morbidity. These complications were associated
with medical comorbidities (odds ratio 11.2) and
concomitant hysterectomy (odds ratio 1.5). Risk
factors for complications after pelvic reconstruc-
tive surgery are listed in Table 2.1.
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Obesity is an increasingly important risk
factor for perioperative complications. The prev-
alence of obesity continues to rise in industrial-
ized countries [4]. With obesity, there is an
increase in comorbid conditions including inci-
dence of cardiac disease, type two diabetes,
hypertension, stroke, sleep apnea, and some
cancers [5]. One study of obese and overweight
women found that obese women had significantly
increased estimated blood loss and operative
time [6]. In a retrospective cohort study from
2007, obese patients who underwent vaginal sur-
gery were matched to patients who were of nor-
mal weight and perioperative comorbidities and
complications were analyzed. This study found
that there was no difference in perioperative com-
plications between obese and nonobese patients;
however, there was a higher rate of surgical site
infection in the obese population [7].

In obese women undergoing hysterectomy,
the abdominal approach results in significantly
higher rates of wound infection than those
receiving a vaginal hysterectomy [8]. Overall,
vaginal surgery appears to be a safer approach for
obese women [9]. It is important to assess BMI
when planning route of surgery and to consider
the increased risks with this population.

Age is also an important factor to consider
when assessing perioperative risk. The median
age of patients who undergo pelvic reconstruc-
tive surgery is 61.5 years [10]. Increasing age
corresponds with increasing medical comorbidi-
ties including chronic illness, hypertension,
coronary heart disease, diabetes, pulmonary

H.B. Goldman (ed.), Complications of Female Incontinence and Pelvic Reconstructive Surgery, 9
Current Clinical Urology, DOI 10.1007/978-1-61779-924-2_2, © Springer Science+Business Media, LLC 2013
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Table 2.1 General risk factors of pelvic reconstructive
surgery

Risk factors

Age

Central nervous system disease
Coronary heart disease
Diabetes

Hypertension

Obesity

Peripheral artery disease
Pulmonary disease

disease, and central nervous system disease [11].
A retrospective cohort study of 264,340 women
undergoing pelvic surgery found that increasing
age is associated with higher mortality risks and
higher complication risks. Specifically, elderly
women (>age 80) were found to have increased
risk of perioperative complications compared
with younger women [12]. In this same study,
elderly women who underwent obliterative pro-
cedures (e.g., colpocleisis) had a lower risk of
complications compared to patients who under-
went reconstructive procedures for prolapse. In a
prospective study of 2-year postoperative sur-
vival, survival was worse among 80-year-olds
who experienced a postoperative complication
[13]. In a retrospective chart review of patients
>75 years old, 25.8% of patients had significant
perioperative complications including significant
blood loss, pulmonary edema, and congestive
heart failure. Independent risk factors that were
predictive of perioperative complications in this
patient population included length of surgery,
coronary artery disease, and peripheral vascular
disease [14]. When choosing to perform a pro-
lapse or incontinence procedure on an elderly
patient, it is important to review the patient’s
comorbidities.

Cardiac risk factors also impact postoperative
morbidity in pelvic surgery. In a retrospective
cohort study by Heisler et al. [15], periopera-
tive complications were increased in patients
with a history of myocardial infarction or con-
gestive heart failure, perioperative hemoglobin
decrease greater than 3.1 g/dL, preoperative
hemoglobin less than 12.0 g/L, or history of prior
thrombosis. In a retrospective analysis of cardiac
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comorbidities in pelvic surgery by Schakelford
et al. [16], hypertension and ischemic heart dis-
ease were statistically significant risk factors for
perioperative cardiac morbidity. It is important to
ensure that a patient’s cardiac status is optimized
prior to proceeding with surgery [17]. In a retro-
spective cohort study of 4,315 patients undergo-
ing elective major noncardiac surgery, predictors
of major cardiac complications included high-
risk types of surgeries, history of ischemic heart
disease, history of congestive heart failure, his-
tory of cerebrovascular disease, preoperative
treatment with insulin, and a serum creatinine of
>2.0 mg/dL [18]. To further decrease cardiac
morbidity in patients undergoing surgery, it has
also been shown that continuing beta blockers in
the perioperative period in patients with chronic
beta blockade will decrease cardiovascular mor-
tality [19]. Consultation with the patient’s pri-
mary care physician or cardiologist prior to
surgery is often warranted in patients with car-
diac disease.

In conclusion, when considering pelvic recon-
structive surgery, it is important to examine and
evaluate the whole patient, including her medical
comorbidities in order to appropriately assess her
perioperative risk. This knowledge will help
determine whether or not surgery is appropriate
and, when appropriate, what route of surgery and
procedure may be best for the individual patient.
In high-risk patients, the vaginal route is often the
lowest risk approach. In elderly patients no lon-
ger interested in sexual activity, obliterative pro-
cedures should be considered because of their
quick surgical times and low risk of complica-
tions relative to reconstructive procedures.

Venous Thromboembolism

Deep venous thrombosis (DVT) and pulmonary
embolism (PE), jointly referred to as venous
thromboembolism (VTE), are among the leading
causes of preventable perioperative morbidity
and mortality. In the perioperative period, the risk
of death after VTE is approximately 3—4% [20].
During surgery, the combination of epithelial
damage, venous stasis, and hypercoagulability,
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collectively referred to as Virchow’s triad,
increases the risk of any patient undergoing
surgery. Many pelvic reconstructive surgeries
require the dorsal lithotomy position and steep
Trendelenberg; positions that exacerbate the risk
of venous stasis. The postoperative risk of VTE
may be elevated up to 1 year after the initial pro-
cedure has been performed, but is highest in the
immediate perioperative period [21].

The risk of VTE has been well studied in the
general surgery, urology, and gynecologic oncol-
ogy population. However, there have been few
studies that address the risk of VTE in women
undergoing pelvic reconstructive surgery. The
data that does exist suggests that the risk of VTE
is low after pelvic reconstructive procedures and
that sequential compression devices used in the
perioperative period are adequate prophylaxis in
the majority of patients. In a retrospective cohort
study of 1,104 patients who underwent prolapse
and/or incontinence procedures by Solomon et al.
[22], the incidence of VTE was found to be 0.3%
(95% confidence interval, 0.1-0.8). Risk factors
assessed for VTE among this patient population
included histories of malignancy, breast cancer,
hormone replacement therapy, oral contraceptive
use, history of tamoxifen use, history of clotting
disorder, decreased mobility in the perioperative
period, and perioperative central line placement.
There were no significant risk factors associated
with VTE in this population. The only thrombo-
prophylaxis used in this population were sequen-
tial compression devices placed before surgery
and used until the patient returned home.

In another retrospective cohort study of 1,356
patients undergoing sling and/or prolapse proce-
dures, the rate of VTE was 0.9% in women who
had a sling alone and 2.2% in women who had
concomitant prolapse surgery (P=0.05) [23].
While this study gives rise to concern of concom-
itant procedures, it remains unclear if any of the
patients received thromboprophylaxis during this
study, and therefore it is difficult to assess actual
patient risk. In a retrospective review by Nick
et al. [24], the incidence of DVT was assessed
among patients who underwent laparoscopic
gynecologic surgery and found to be 0.7% in this
population.

A number of risk factors for VTE have been
suggested for women undergoing pelvic surgery. In
a retrospective review of 1,232 patients who under-
went surgery for gynecologic conditions in Japan,
it was found that malignancy, history of VTE, age
greater than 50, and allergic-immunologic disease
were all statistically significant risk factors for
VTE [25]. However, this study only found three
episodes of VTE in patients with benign disease
making it significantly underpowered for this
patient group. In a questionnaire study by Lindqvist
et al. [26] that included 40,000 women, it was
found that moderate drinkers and women who
engaged in strenuous exercise most days were
at half the risk of VTE compared to women who
were heavy smokers and lead sedentary lifestyles
(increased risk of 30%).

In a retrospective review of gynecologic sur-
gery patients, 1,862 patients given VTE prophy-
laxis with intermittent compression devices
alone, the incidence of VTE was 1.3%. The risk
factors associated with VTE were diagnosis of
cancer, age over 00, anesthesia over 3 h. Patients
with two or three of these variables had a 3.2%
incidence of developing VTE vs. 0.6% in patients
with zero or one risk factor [27].

The question of which thromboprophylactic
modality is best in the perioperative period is
difficult to answer for women undergoing pelvic
reconstructive surgery. As mentioned previously,
in the study by Solomon et al. [22], the rate of
VTE among patients who underwent pelvic
reconstructive surgery was 0.3% where the only
thromboprophylaxis used was sequential com-
pression devices placed during the perioperative
period. The American College of Obstetricians
and Gynecologists [28] follow the recommenda-
tions provided by the American College of Chest
Physicians from the Seventh ACCP Conference
on Antithrombotic and Thrombolytic Therapy,
published in 2004. The recommendations place
patients into four risk categories including low,
moderate, high, and highest risk (Table 2.2). The
ACCP has updated its recommendations for pro-
phylaxis in all surgical patients. Most female pel-
vic reconstructive surgery patients fall into the
“high” risk category; however, because the rate
of VTE is so low in this population, it is unknown
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Table 2.2 American College of Chest physicians risk for venous thromboembolism in patients undergoing surgery

Level of risk  Definition® Recommended prevention strategy
Low Minor surgery No specific thromboprophylaxis besides early and
frequent mobilization
Moderate Major surgery includes most general, open LMWH, LDUH bid or tid, fondaparinux, or mechanical
gynecologic and urologic cases thromboprophylaxis
High Major surgery, or patients with additional LMWH, fondaparinux, oral vitamin K antagonist, or

VTE risk factors® mechanical prophylaxis; alternatively, one may consider

combination of chemical and mechanical prophylaxis

Modified with permission from Geerts et al. [97]

Adapted from Solomon [96]

Bid twice daily; LDUH low-dose unfractionated heparin; LMWH low-molecular-weight heparin; tid three times daily;
VTE venous thromboembolic events

aDescriptive terms are purposely left undefined to allow individual clinician interpretation

Additional risk factors include major trauma or lower extremity injury, immobility, cancer, cancer therapy, venous
compression (from tumor, hematoma, arterial anomaly), previous VTE, increasing age, pregnancy and postpartum
period, estrogen-containing oral contraceptive or hormone replacement therapy, selective estrogen receptor modulators,
erythropoiesis-stimulating agents, acute medical illness, inflammatory bowel disease, nephritic syndrome, myeloprolif-
erative disorders, paroxysmal nocturnal hemoglobinuria, obesity, central venous catheterization, and inherited or

acquired thrombophilia

which form of thromboprophylaxis is the best
method to use. In a study performed by
Montgomery and colleagues, a prospective ran-
domized trial was performed to assess thrombo-
prophylaxis using SCDs vs. fractionated heparin
on urological laparoscopic patients. In both
groups, the rate of VTE was 1.2%, but the rate of
hemorrhagic complications was significantly
higher in the fractionated heparin group (9.3%).
As of now, there are no specific guidelines for
thromboprophylaxis for patient undergoing pel-
vic reconstructive procedures. When operating
on women who have multiple risk factors for
VTE, it would be judicious to consider chemo-
thromboprophylaxis. Otherwise, without inciting
risk factors, sequential compression devices may
be the only thromboprophylaxis needed.

It is essential to be able to recognize the symp-
toms of VTE in the postoperative patient. While
many patients who have VTE may be asymptom-
atic, the symptoms of dyspnea, orthopnea,
hemoptysis, calf pain, complaints of calf
swelling, chest pain, and tachypnea may signify a
thrombotic event [29]. The physical signs that
suggest VTE include hypotension, tachycardia,
crackles, decreased breath sounds, lower extrem-
ity edema, tenderness in lower extremities, and
hypoxia [30]. Although the signs and symptoms
of VTE are well known, it is difficult to rule out

VTE by clinical diagnosis alone. A systematic
review evaluating the D-dimer test used in com-
bination with clinical probability to rule out VTE
found that the b-dimer test is a safe and relatively
reliable first-line test to use. After a 3-month fol-
low-up, only 0.46% of patients were later
diagnosed with PE [31]. However, D-dimer test is
not useful in pregnant patients, the elderly, and
hospitalized patients due to decreased
specificity [32].

Compression ultrasonography is a noninva-
sive, easy, and cost-effective procedure for the
diagnosis of DVT in the lower extremities. The
sensitivity and specificity for detecting DVT
using compression ultrasonography in symptom-
atic patients is 89-96%, although the sensitivity
is decreased in patients with calf DVT or asymp-
tomatic patients [33]. Compression ultrasonogra-
phy may also be used in conjunction with other
diagnostic tests if PE is suspected [34]. If com-
pression ultrasound is negative but patient
remains symptomatic, venography may be used
to further rule out DVT [35].

Indicated imaging for patients presenting with
signs and symptoms of PE include ventilation
perfusion scanning (V/Q), computed tomography
(CT) pulmonary angiography, and spiral CT of
the chest. The V/Q scan was the imaging
modality of choice for decades; however, due to



2 General Complications of Pelvic Reconstructive Surgery 13

lack of ease of use and potential for indetermi-
nate testing, CT has become the modality of
choice [33]. CT angiography has specificity of
96% as well as 83% sensitivity [29]. This has
become the gold standard for PE diagnosis. CT
looking for PE may vary across centers due to
type of CT used and radiologist’s ability to make
the diagnosis.

It is important to start anticoagulation imme-
diately once VTE has been diagnosed; further-
more, if there is high suspicion for PE,
anticoagulation may be started even before the
diagnosis is confirmed. Acute PE should be
treated initially with a rapid onset anticoagulant
which may be followed by treatment with a vita-
min K antagonist for at least 3 months [31]. For
rapid onset anticoagulation, patients may be
started on IV unfractionated heparin, subcutane-
ous unfractionated heparin, subcutaneous low
molecular weight heparin, and subcutaneous
fondaparinux. The American College of Chest
Physicians recommends using subcutaneous low
molecular weight heparin for the initial treatment
of acute, nonmassive, PE. If the patient has
decreased kidney function, morbid obesity, or is
pregnant, IV unfractionated heparin may be used
due to its shorter duration and titratability [36].
Once anticoagulation therapy has been estab-
lished, the patient may continue on subcutaneous
therapy or can be bridged to warfarin for at least
3 months. Warfarin may be more acceptable to
patients because of its oral route and ease of use;
however,  warfarin  requires  continuous
monitoring and titration [37]. If the patient has
contraindications to anticoagulation therapy, an
inferior vena cava (IVC) filter can be
considered.

Pulmonary Complications

Postoperative pulmonary complications are a
frequent cause of morbidity and mortality.
Postoperative pneumonia, atelectasis, pneu-
mothorax, and respiratory failure are postopera-
tive complications that increase length of stay
and are more common than postoperative
cardiac complications [38]. The incidence

of postoperative pulmonary complications in
gynecologic patients has been reported to be
between 1.22 and 2.16% [39]. There are multiple
risk factors that may increase pulmonary compli-
cations in the postoperative surgical patient. In a
prospective randomized trial of patients who
underwent non-thoracic, on multivariate analysis
four risk factors for postoperative pulmonary
complications were age greater than 65, positive
“cough test”, perioperative nasogastric tube, and
duration of anesthesia (procedures lasting longer
than 2.5 h) [40]. A retrospective review of patients
undergoing gynecologic laparoscopy found that
operative time greater than 200 min and age
greater than 65 contributed to hypercarbia.
Predictors of the development of pneumothorax
included pneumoperitoneum CO, pressure
greater than 50 mmHg and operative time greater
than 200 min [41].

Surgical approach is also a contributing factor
for the development of a postoperative pulmo-
nary complication. A study of patients undergo-
ing abdominal surgery found that age greater than
60, smoking history within the past 8§ weeks,
body mass index greater than or equal to 27,
history of cancer, and incision site in the upper
abdomen or both upper/lower abdominal incision
were identified as independent risk factors for
postoperative pulmonary complications [42].

In a prospective randomized control trial
involving 994 patients by Xue et al. [43], patients
were divided into three groups (1) elective
superficial plastic surgery, (2) upper abdominal
surgery, and (3) thoracoabdominal surgery. It was
found that the incidence of hypoxemia in the
postoperative period was closely related to the
operative site, where upper abdominal and thora-
coabdominal sites gave the greatest risk. When
evaluating this study, patients undergoing pelvic
reconstructive surgery would most likely fall into
the low-risk category similar to elective superficial
plastic surgery, with a low risk of hypoxemia in
the postoperative period.

Another risk factor associated with postopera-
tive pulmonary complications is smoking. In a
prospective cohort study of patients referred for
nonthoracic surgery, the risk for postoperative
pulmonary complications was increased by age
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of greater than 65 years or more and smoking of
40 pack-years or more [39]. In a retrospective
review performed on 635,265 patients from the
American College of Surgeons National Surgical
Quality Improvement Program database, current
smokers had increased odds of postoperative
pneumonia and unplanned intubation [44].
Pulmonary complications significantly decrease
after 8 weeks of smoking cessation [45]. Chronic
obstructive pulmonary disease patients are at
increased risk of having postoperative pulmonary
complications. Preoperative pulmonary function
tests may help to identify patients with increased
pulmonary risk [46]. Patients with COPD were
found to be 300-700 times more likely to have a
postoperative pulmonary complication in a pro-
spective cohort study [39]. Nasogastric intuba-
tion instead of orogastric intubation increases
risk of pneumonia in this patient population as
well [47].

Sleep apnea is an additional risk factor
for postoperative pulmonary complications.
Obstructive sleep apnea is defined as partial or
complete obstruction of the upper airway during
sleep [48]. The prevalence of sleep apnea is
around 5% [49]. In an additional study evaluating
the prevalence of sleep apnea in the general sur-
gery population, 22% of surgical patients were
found to have obstructive sleep apnea [50].
Therefore, we can hypothesize that obstructive
sleep apnea is a prevalent and important risk fac-
tor for postoperative pulmonary complications in
our population as well. In a retrospective cohort
study of orthopedic and general surgery patients
by Memtsoudis et al. [51], 51,509 patients with
sleep apnea who underwent general surgery pro-
cedures were assessed for postoperative pulmo-
nary complications. It was found that patients
with sleep apnea developed pulmonary compli-
cations more frequently than their matched con-
trols. Due to relaxation of the pharyngeal muscles
from anesthetic agents, sedatives, and opioids,
patients with obstructive sleep apnea may have
increased airway collapse in the postoperative
period [52]. The supine position that occurs dur-
ing surgery and in the postoperative period may
worsen obstructive sleep apnea [53]. Anesthesia
may also blunt the hypercapnic and hypoxic
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respiratory drive as well as the arousal response.
In a study performed by Bolden et al. [54], the
frequency of postoperative hypoxemia was mea-
sured in OSA patients in the postoperative period
where 16% of the patients studied found multiple
measured postoperative desaturations.

To avoid hypoxemia in OSA patients, it is nec-
essary to encourage patients to bring in their
home continuous positive airway pressure
(CPAP) machines or to order home CPAP set-
tings for the hospital machines. Careful evalua-
tion of the patient is essential to preventing
postoperative complications. If a patient is sus-
pected to have OSA but has not been diagnosed,
it is useful to place the patient under continuous
pulse oxygen saturation monitoring for the first
24 h after surgery [48].

Atelectasis and hypoxemia are common after
surgery especially surgeries that involve the
abdomen or thorax. Early on, atelectasis may
result from soft tissue edema from the upper
pharynx due to intubation and tongue manipula-
tion. Later, especially in patients who have under-
gone abdominal surgery, there is decreased ability
to take in deep breaths or cough due to postopera-
tive pain. Postoperative patients have decreased
functional residual capacity [55]. These factors
lead to hypoventilation. Diagnosis of atelectasis
may be made clinically and/or via imaging tests.
Atelectasis may present as postoperative fever,
decreased breath sounds at the lung bases, and
can be found on chest-X-ray or CT.

Pre- and postoperative incentive spirometry are
the most common prevention and treatment inter-
vention for atelectasis. Incentive spirometry used
in the perioperative period enhances postoperative
functional residual capacity and reminds patients
to continue to take in large breaths. If patient
becomes hypoxic from atelectasis, bronchoscopy
may be performed to remove secretions from the
airway [56]. Continuous positive airway pressure
(CPAP) can be used in the postoperative period
and has also been shown to decrease intubation in
patients who are at high risk of hypoxemia from
atelectasis after abdominal surgery [57].

Postoperative pneumonia is a common
postoperative pulmonary complication. Hospital-
acquired pneumonia refers to pneumonia that
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develops after 48 h in the hospital. Diagnosing
postoperative pneumonia can be difficult.
Infiltrates from atelectasis, pulmonary edema,
and acute lung injury can all look identical to
pneumonia on chest X-ray. Diagnosis should be
suspected if patient has new onset fever, purulent
sputum, leukocytosis, hypoxemia, and infiltrate
on chest X-ray (American Thoracic Society,
2002) [58]. In a prospective case series of
patients presenting with postoperative pneumo-
nia within 14 days of surgery, 61% of patients
developed pneumonia within the first 5 days
postoperatively. The most common etiologic
agents were Staphylococcus aureas, Streptococci,
and Enterobacter [59].

Treatment of postoperative pneumonia should
begin with broad spectrum antibiotics given the
polymicrobial nature of hospital-acquired pneu-
monia. Recommendations by the American
Thoracic Society and the Infectious Disease
Society of America include coverage for aerobic
bacteria as well as anaerobic coverage. Most hos-
pitals have guidelines for treating hospital-
acquired pneumonia based on regional microbial
infection.

Urinary Tract Infection

Urinary tract infections (UTIs) are one of the
most common infections seen in the postopera-
tive period. The incidence of UTIs rises with
increasing age. Eighty percent of UTIs are caused
by bladder instrumentation, with catheter-associ-
ated UTI (CAUTI) being most common [60]. The
rate of bacteruria after undergoing an anti-incon-
tinence procedure has been estimated to be
between 17 and 85% [61]. Reconstructive pelvic
surgery almost always involves bladder instru-
mentation via cystoscopy and/or catheter place-
ment, thereby increasing the risk of UTI in these
patients. Additional risk factors for UTI include
inefficient bladder emptying, pelvic relaxation,
neurogenic bladder, asymptomatic bacteruria,
decreased ability to get to the toilet, nosocomial
infections, physiologic changes, and sexual inter-
course, all seen commonly in the reconstructive
pelvic surgery population [62]. Development of a

fever in the postoperative period after female pel-
vic reconstruction should warrant a urinary tract
evaluation; however, it is rare that lower UTI
causes fever in itself.

There have been multiple trials evaluating
risk of UTI after urogynecological procedures
including the SISTEr trial of Burch vs. autolo-
gous sling for treatment of stress urinary incon-
tinence, where the reported rate of UTI was 48%
in the sling cohort and 32% in the Burch cohort
during the first 24 months of follow-up [63]. In
a case—control study of women undergoing
surgery for stress urinary incontinence and/or
pelvic organ prolapse, 9% of women developed
UTI and the risk of UTI was significantly
increased by previous history of chronic or mul-
tiple UTIs, prolonged duration of catheteriza-
tion, and increased distance between the urethra
and anus [64].

Signs and symptoms of UTI in women are
varied. Common cystitis symptoms include fre-
quency, urgency, nocturia, dysuria, suprapubic
discomfort, hematuria, and occasional mild
incontinence. Fever, chills, general malaise,
and costovertebral angle tenderness are associ-
ated with upper UTI [61]. There are multiple
ways to diagnose UTI. Urine dipstick testing can
detect the presence of leukocytes, bacteria,
nitrates, and red blood cells. It also measures glu-
cose, protein, ketones, blood, and bilirubin. In the
office, the dipstick test can be used as a rapid
diagnostic test. It can measure leukesterase,
nitrates, hematuria, and pyuria. In the setting of
leukocytosis, and/or nitrites and hematuria, the
sensitivity to detect UTTis 75%, but the specificity
is 66% with a positive predictive value of 81%
and a negative predictive value of 57% [65]. The
most important predictor of UTI measured by
microscopy is leukocytosis; however, leukocyto-
sis alone is not sufficient to diagnose UTI [66].
The gold standard to diagnosing UTI is a urine
culture. The traditional diagnosis of UTI by cul-
ture is greater than 100,000 colony forming units/
mL (CFU); however, many women may have
asymptomatic bacteruria. In a study performed
by Schiotz [67], 193 women who underwent
gynecologic surgery and had a Foley catheter for
24 h were assessed for bacteruria; 40.9% of
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Table 2.3 American Urological Association recommended antimicrobial prophylaxis for urologic procedures

Alternative Duration
Procedures Organisms Antimicrobials of choice antimicrobials of therapy
Vaginal E. coli, Proteus sp., First/second-generation Ampicillin/sulbactam <24 h
surgery and/or  Klebsiella sp., cephalosporin
slings Enterococcus, skin flora, ~ Aminoglycoside + metronidazole  Fluroquinolone

and Group B Strep.
Modified from AUA Best Practice Guidelines [71]

patients had asymptomatic bacteruria, while only
8.3% of patients actually developed UTI. In con-
trast, those with fewer than 100,000 CFU but
symptoms of UTI can also be appropriately diag-
nosed as having a UTL

The most common pathogen causing compli-
cated and uncomplicated UTI is E. coli. The
definition of complicated UTI is associated with
a condition that increases the risk of acquiring
infection or failing first-line treatment. Many
patients with pelvic floor disorders with UTT may
fit into the complicated category because they
are status/postcatheterization and procedures
[68]. Other uropathogens include Klebsiella,
Pseudomonas, Enterobacter, Enterococcus, and
Candida. The initial therapy for treatment
of UTI traditionally has been Trimethoprim-
Sulfamethozole (TMP-SMX) if the resistance in
the population is less than 20%. However, due to
empiric treatment of UTIs in the past, resistance
for TMP-SMX and amoxicillin is high and has
been reported to be up to 54% for TMP-SMX and
46% for penicillins. Nitrofurantoin has been well
studied and is an additional agent used frequently
to treat UTIs. It is a cost-effective agent that may
be used in the setting of fluroquinolone and TMP-
SMX resistance [69]. When treating a postopera-
tive reconstructive patient, it is important to
evaluate the antimicrobiogram in the specific
hospital setting and to prescribe accordingly.

It is clear that patients who undergo female
pelvic reconstructive procedures require antibiot-
ics prophylaxis at the time of the procedure [70].
The American Urologic Association Best Practice
Guidelines [71] recommend antibiotic prophy-
laxis for vaginal surgery to prevent both postop-
erative UTI and postoperative pelvic infection
(Table 2.3). A prospective randomized trial by

or clindamycin

Ingber et al. [72] found that patients who were
given single-dose antibiotic therapy for midure-
thral slings had a low rate of postoperative UTI
(5.9%). An additional prospective randomized
control trial found that patients who received
multiple doses of antibiotics in the perioperative
period had decreased postoperative febrile mor-
bidity and significantly decreased hospital stays
than patients who did not receive antibiotics [73].
What is unclear is the need for prophylactic anti-
biotics beyond the perioperative period in patients
who will require prolonged catheterization. In a
randomized, double blind controlled trial by
Rogers et al. [70], 449 patients who underwent
pelvic organ prolapse and/or stress urinary incon-
tinence surgery and had suprapubic catheters
placed were given either placebo or nitrofuran-
toin monohydrate daily while the catheter was in
place to assess rate of UTI. The study found that
there was a significant decrease in positive urine
cultures, as well as symptomatic UTT at suprapu-
bic catheter removal with nitrofurantoin prophy-
laxis; however, there was no difference in
symptomatic UTIs at the 6-8 week postoperative
visit. Little data exists on the role of prophylactic
antibiotics for patients with postoperative
indwelling transurethral catheters.

Surgical Site Infections

Infection complicating pelvic surgery can occur
in three different settings (1) fever of unknown
origin, (2) operative site infection, and (3) infec-
tion remote from surgery. The pathological source
of most surgical site infections is from bacteria
located on the skin or in the vagina. Skin flora is
usually aerobic gram positive cocci, but may
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include gram negative, anaerobic, and/or fecal
flora if incisions are made near the perineum and
groin [74]. Pelvic reconstructive surgery almost
always involves the vagina and perineum and
therefore places all of our patients at increased
risk for surgical site infections. Other patient
comorbidities that may increase the risk of
surgical site infections include advanced age,
obesity, medical conditions, cancer, smoking,
malnutrition, and immunosuppressant use
[75, 76]. Other risk factors for surgical site infec-
tion include poor hemostasis, length of stay,
length of operative time, and tissue trauma.
Specific risk factors for obese patients include
increased bacterial growth on skin, decreased
vascularity in the subcutaneous tissue, increased
tension on wound closure due to increased intra-
abdominal pressure, decreased tissue concentra-
tions of prophylactic antibiotics, and a higher
prevalence of diabetes with poor glucose control
and longer operating time [77]. In a retrospective
chart review of patients who underwent midline
abdominal incisions, patients with increased sub-
cutaneous fat were 1.7 times more likely to
develop a superficial incisional infection [78]. In
a prospective study of 5,279 patient who under-
went hysterectomy, it was found that obese
patients who underwent abdominal hysterectomy
were five times more likely to have wound infec-
tion. Route of surgery was an additional risk
factor for infection with the highest risk in
patients who underwent abdominal hysterectomy.
Patients who underwent laparoscopic or vaginal
hysterectomy were more likely to have remote
pelvic infections compared with abdominal hys-
terectomy [76].

Use of synthetic mesh may be an additional
risk factor for surgical site infection. There have
been multiple case studies describing mesh infec-
tion. In one retrospective case study of patients
who had undergone abdominal sacrocolpopexy,
27% of patients who underwent hysterectomy at
the time of sacrocolpopexy became infected
requiring mesh removal vs. 1.3% of patients in
the same study that had undergone sacrocol-
popexy alone [79]. In an additional case series of
19 women who had undergone intravaginal
slingplasty with synthetic mesh, 6 women had

infected mesh that had to be removed [80].
In randomized trials comparing native tissue vag-
inal repair to transvaginal mesh placement using
wide-pore [81] polypropylene, the risk of infec-
tion appears to be low in some trials and elevated
in others [82]; however, many of these studies are
small and are not adequately powered to detect
differences in infectious morbidity.

Diagnosis of surgical site infection includes
pain and tenderness at the operative site and
fever. Fever is defined as a temperature of greater
than 38°C on two or more occasions occurring at
least 4 h apart [83]. Skin erythema, induration,
and/or drainage of purulent or serosanguinous
fluid may be visualized on examination. On pel-
vic exam, there may be pelvic, vaginal cuff, or
parametrial tenderness. There may be a leukocy-
tosis on complete blood count [82]. If pelvic
abscess is suspected, ultrasound, CT scan, or
MRI may be used for diagnosis. Ultrasound is a
cost-effective way to image a patient with a sus-
pected abscess. The sensitivity and specificity of
pelvic ultrasound to look for pelvic abscess is
81% and 91%, respectively [84]. Computed
tomography may be used to diagnose pelvic
abscess when the diagnosis by ultrasound is
equivocal. However, computed tomography
increases exposure to ionizing radiation which
may be problematic in younger patients.

Patients with superficial wound cellulitis may
be treated with oral therapy. If there is evidence
of a wound seroma or hematoma, a small portion
of the wound may be opened and/or evacuated. It
is important to probe the wound to insure the fas-
cia is intact [85]. It may be necessary to remove
staples and sutures in the infected area. Admission
is recommended if a patient is febrile, has signs
of peritonitis, has failed oral agents, has evidence
of a pelvic or intra-abdominal abscess, is unable
to tolerate oral intake, or has laboratory evidence
of sepsis [82]. Patients requiring admission
should receive broad spectrum parenteral antibi-
otics. Pelvic abscess may need drainage via open-
ing of the vaginal cuff, CT, or ultrasound-guided
drainage [86]. A vaginal cuff abscess may neces-
sitate opening part of or, in some cases, the entire
cuff to allow for sufficient drainage. If mesh has
been placed, it may need to be removed if
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Table 2.4 Recommended antibiotic prophylaxis by American College of Obstetrics and Gynecology

Procedures Antibiotic

Hysterectomy, female pelvic ~ Cefazolin®
reconstructive procedures,

procedures involving mesh quinolone or aztreonam

Clindamycin plus gentamicin or

Dose (single dose)

lor2glV
600 mg IV with 1.5 mg/kg or 400 mg IV 1 g IV
500 mg IV with 1.5 mg/kg or 400 mg IV

Metronidazole plus gentamicin or

quinolone

Modified from ref. [74]
1V intravenously; g grams; mg milligrams

*Alternatives include cefotetan, cefoxitin, cefurtoxime, or ampicillin-sulbactam

directly involved with the infection in order to
achieve adequate resolution.

Prevention of wound infection is paramount
to the practice of reconstructive pelvic surgery.
Good surgical technique, hemostasis, and gentle
tissue handling may decreaserisk of infection [84].
There have been multiple studies that suggest
perioperative cleansing the vagina with saline
increases infection rate [87, 88]. Currently, there
is no evidence to suggest that cleansing the
vagina with any preparation reduces postopera-
tive infection.

The use of prophylactic antibiotics is an
imperative strategy for lowering surgical site
infection. Antibiotics should be given within
30 min of incision time to allow for the minimal
inhibitory concentrations (MIC) of the drug to be
in the skin and tissues at time of incision.
Recommendations for prophylactic antibiotic
regimens from the AUA and ACOG are listed in
Tables 2.3 and 2.4. Cephalosporins are com-
monly used in pelvic surgery because of their
broad antimicrobial spectrum with Cefazolin, the
most commonly used agent [73]. Patients who
are morbidly obese with BMI greater than 35
should receive increased dosing of antibiotics
[74]. Procedures lasting longer than 3 h and blood
loss greater than 1,500 cc require redosing of
antibiotics.

Nerve Injury

Intraoperative nerve injury is a preventable iatro-
genic complication. Injury to nerves in the upper
and lower extremities, while uncommon, may
occur during laparotomy, robotic, laparoscopic,
and vaginal procedures. In a prospective cohort

study of women who underwent elective gyneco-
logic surgery, the overall incidence of postopera-
tive neuropathy was 1.8% [89]. Brachial plexus
injury has a reported incidence of 0.16% [90].
Risk factors for developing nerve injuries during
surgery include increased operating room time,
patient positioning, and history of smoking [91].
Stretching or direct compression of the nerve
results in ischemia, and when prolonged, necro-
sis can develop [92]. With muscle relaxants given
during anesthesia, patients are unable to reposi-
tion themselves from nonphysiologic positions,
and risk of nerve damage increases. With nerve
compression, blood flow to the nerve is decreased,
therefore operating room time is a critical factor
for nerve injury. The longer a patient is incor-
rectly positioned, the worse the nerve injury.
With the development of robotic surgery, it has
been theorized that brachial plexus injuries may
become more common [93]. Most robotic proce-
dures require steep Trendelenberg positioning,
and depending on the operator, may require lon-
ger operating room times. Other risk factors
include history of diabetes, alcoholism, and his-
tory of herpes zoster [94].

Nerve injuries to the upper extremity mostly
occur from overstretching or compression of the
brachial plexus or the ulnar nerve. Brachial
plexus injury may result in both sensory and/or
motor injury. Risk factors for brachial plexus
injury includes Trendelenberg positioning, lon-
ger operating room time, use of shoulder braces,
abduction of the arm >90°, and unequal shoulder
support [89]. Patients with brachial plexus injury
may present with numbness of the first, second,
and third digits and the radial side of the fourth
digit. Patients may experience motor deficits that
involve the shoulder, wrist, arm, and hand.
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Fig.2.1 Appropriate positioning of patients for laparoscopic or robotic pelvic reconstructive procedures with padding

and taping to prevent neurologic injury

In severe cases, patients may experience Erb’s
palsy or Klumpke’s paralysis [92]. Patients with
ulnar nerve injury may present with the sensory
loss of the lateral hand, with loss of sensation in
the fourth and fifth digits.

Management of brachial plexus injury includes
physical therapy, analgesics, nonsteroidal anti-
inflammatory medications, physical therapy, and
neuroleptic medications. Prevention of brachial
plexus injury includes utilizing the minimum
amount of Trendelenberg positioning, decreasing
operating room times as much as possible, avoid-
ing abduction or extension of the upper extremi-
ties, and avoiding shoulder braces [92]. For
robotic and laparoscopic surgeries, we recom-
mend padding and tucking the patient’s arms to
her sides, using a “thumbs up” hand position with
the patient’s palms facing her thighs to avoid
overabduction. To avoid sliding down the operat-
ing room table while in Trendelenberg, placing
the patient on an egg crate mattress that is taped
to the operating room table and then padding the
patient’s chest with additional foam and tape
the foam down to the operating room table can be
helpful (Fig. 2.1).

Common lower extremity nerve injuries asso-
ciated with female pelvic reconstructive medicine
include femoral, lateral femoral cutaneous, obtu-
rator, sciatic, and common peroneal nerve inju-
ries. Risk factors for lower extremity nerve
injuries include ill positioning of the lower
extremities using stirrups, lithotomy position,
slender patients, smokers, Trendelenberg posi-
tion, and operating room time greater than 4 h
[95]. In laparoscopic and vaginal surgeries, the
femoral nerve may be injured due to stretch
encountered from the lithotomy position. The lat-
eral cutaneous femoral nerve is one of the most
common nerves injured from lithotomy position
and injury is caused from compression and
stretching under the inguinal ligament, most
likely from prolonged flexion of the lower
extremities. The obturator nerve may be injured
from prolonged flexion of the legs in the litho-
tomy position. Sciatic nerve injury is less com-
mon in the dorsal lithotomy position; however, it
may be caused by overflexion of the hip with
abduction and external rotation. The common
peroneal nerve can be injured via direct pressure
on the nerve when legs are touching the pole of
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Fig.2.2 Appropriate positioning of the lower extremities
for dorsal lithotomy position using candy cane stirrups

Fig.2.3 Appropriate positioning of the lower extremities
for dorsal lithotomy position using Boot stirrups

Table 2.5 Motor and sensory defects associated with lower extremity neuropathy

Nerve Motor function Sensation

Femoral Hip flexion and knee extension Anterior and medial thigh, medial calf
Lateral femoral cutaneous N/A Anterior, and lateral thigh

Sciatic Foot dorsiflexion and eversion Foot, toes

Obturator Thigh adduction and internal rotation Medial aspect of the thigh

Common peroneal Foot dorsiflexion and eversion N/A

N/A not applicable

the candy cane stirrups—boot stirrups may aid in
decreasing risk of injury to this nerve [94].

To prevent lower extremity neuropathies
caused by female pelvic reconstructive surgery, it
is necessary to utilize correct positioning of the
lower extremities. Whenever possible, avoid
candy can stirrups as they offer little support and
may cause undue hip abduction and external rota-
tion. When positioning the lower extremities in
boot stirrups, make sure the heel of the patient’s
foot fits directly into the boot. Padding the lateral

aspect of the knee avoids injury to the peroneal
nerve. When placing patient in high lithotomy,
the knee should be flexed 90-120°, hip flexion
should be less than 60°, and abduction of the
thighs should be no greater than 90° (Figs. 2.2
and 2.3). Nerve injuries from reconstructive pel-
vic surgery are minimized when the patient’s
extremities are positioned correctly.

Diagnosis of postoperative neuropathy should
include a thorough musculoskeletal and neurologi-
cal exam (Table 2.5). Patient may also experience
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pain, numbness, and tingling in dermatomes of the
nerve routes. EMG and MRI are procedures that
may further aid in diagnosis. Treatment includes
oral analgesics, nonsteroidal anti-inflammatory
medications, low-dose anti-depressants, neuro-

logic medications

including gabapentin and

pregabalin, and physical therapy, especially for
prolonged neuropathies. Surgery and steroid injec-
tions may be used for severe cases [94].
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Complications of Anterior
Compartment Repair

Alana Murphy and Courtenay K. Moore

Introduction

Transvaginal repair of anterior compartment
prolapse was popularized by Kelly in the early
twentieth century [1]. While this plication tech-
nique has generally fallen out of favor for the
treatment of stress urinary incontinence (SUI),
the same principles are utilized in contemporary
anterior compartment repairs. In addition to a
traditional colporrhaphy, the role of mesh in ante-
rior compartment repair continues to evolve, with
current evidence supporting superior anatomic
results with mesh repairs but at the cost of higher
complications rates. This chapter will focus on
complications associated with anterior repairs.
The specific complications associated with the
use of mesh in vaginal surgery will be discussed
in detail in another chapter.

Intra-operative and immediate postoperative
complications associated with anterior compart-
ment repairs are uncommon. However, potential
anterior compartment repair complications
include intra-operative hemorrhage and blood
transfusion, genitourinary tract injury, onset of
de novo SUI, and recurrent prolapse. Given the
infrequent nature of these complications, there is
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a paucity of literature focusing on intra-operative
and immediate postoperative complications. In
this regard, data on the immediate and shorter-
term complications must be extracted from stud-
ies that focus primarily on long-term anatomical
and functional outcomes. Utilization of this data
is further complicated by the inclusion of con-
comitant procedures. Women with high-grade
anterior compartment prolapse may require a
simultaneous vault procedure to adequately
address all aspects of pelvic floor support. While
these additional procedures often have complica-
tion profiles similar to anterior repairs, the com-
plication rates are often higher. This chapter will
focus on the complications and complication
rates only for anterior repairs.

Injury to the Lower Urinary Tract

The incidence of lower urinary tract injuries var-
ies based on the type of vaginal surgery, ranging
from 0 to 19.5/1,000 surgeries performed, with
injuries occurring more commonly after surgery
for reconstructive pelvic and incontinence sur-
gery than other gynecological surgeries [2—4].
While injuries are uncommon, the consequences
of unrecognized injuries can significantly increase
patient morbidity.

Bladder Injuries

Bladder injury at the time of anterior colpor-
rhaphy is very rare. Gilmour et al. conducted a
systematic review of the literature from 1966 to
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2004 and found the rate of bladder injuries during
urogynecologic surgery excluding hysterecto-
mies varied from 12.1/1,000 surgeries to
16.3/1,000 surgeries when intra-operative cystos-
copy was performed [2]. Of those studies that
performed intra-operative cystoscopy, 95% of
bladder injuries were diagnosed and corrected
intra-operatively compared to a 43% detection
rate when cystoscopy was not performed, under-
scoring the importance of intra-operative
cystoscopy.

While the majority of the studies on bladder
injuries during urogynecological surgery include
multiple concomitant procedures, several do
report on the rate of bladder injury after anterior
colporrhaphy alone. In a study by Kwon et al., of
the 346 women who underwent traditional ante-
rior colporrhaphy, there were no reported bladder
injuries [5].

When comparing the rate of bladder injury
among traditional anterior colporrhaphy and
transvaginal mesh kits, two randomized con-
trolled studies found there to be no difference in
the rate of cystotomy with Weber et al. reporting
no injuries and Hiltunen reporting one in the
mesh group [6, 7]. A more recent randomized
controlled study by Altman et al. found there to
be a higher rate of cystotomy in the transvaginal
mesh group vs. traditional anterior colporrhaphy,
3.5% vs. 0.5%; however, this did not reach statis-
tical significance (p=0.07) [8].

Immediate recognition of bladder injury dur-
ing anterior compartment repairs is essential in
reducing postoperative morbidity and potential
fistula formation. As sited earlier, intra-operative
cystoscopy increases the rate of intra-operative
diagnosis and repair. If an intra-operative cysto-
tomy is detected, then the injury should be closed
in two layers with absorbable sutures. If the
planned anterior repair involved the use of mesh,
it is our practice to abort the mesh procedure and
perform a traditional anterior colporrhaphy.

Should the injury be missed, depending on the
duration of postoperative catheter drainage and
the extent of the injury, the patient is at risk for
developing a vesico-vaginal fistula requiring
either prolonged catheter drainage or a transvagi-
nal vesico-vaginal fistula repair.
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Ureteral Injuries

Ureteral injuries occur infrequently after routine
gynecological procedures, with patients undergo-
ing complex reconstructive procedures for pelvic
organ prolapse at an increased risk of ureteral
injury [9]. Like bladder injuries, the incidence of
ureteral injuries varies depending on the type of
urogynecologic surgery, ranging from 2 to 11%
[3, 10]. Women with pelvic organ prolapse are
also at an increased risk of ureteric injury given
the anatomic distortion caused by the prolapse
itself, with 12-20% of women with symptomatic
pelvic organ prolapse having moderate-to-severe
hydronephrosis secondary to chronic obstruction
from ureteral kinking [10].

The majority of the studies on ureteral injuries
during gynecologic surgery do not separate the
rate of injury by procedure. However, a study by
Kwon et al. looked at the incidence of ureteral
injury after anterior colporrhaphy alone [5]. Of
the 346 procedures performed, there were 7
reported ureteral injuries (2.0%). There was no
comment on the POP-Q staging of the women
with ureteral injuries. All injuries were recog-
nized at the time of surgery.

Diagnosis of Ureteral Injuries

Intra-operative Diagnosis

If a ureteral injury does occur, the ability to iden-
tify the injury at the time of the initial operation
is paramount to avoid the permanent damage
associated with unrecognized injuries. The single
most controllable factor adversely affecting the
outcome of ureteral injuries is delayed diagnosis.
Studies have shown that intra-operative recogni-
tion and repair of ureteral injuries decreases post-
operative morbidity and minimizes loss of renal
function and need for nephrectomy. Early recog-
nition also decreases the incidence of ureterovag-
inal fistulas as compared to postoperative
diagnosis with delayed repair [11].

If a ureteral injury is suspected during abdom-
inal surgery, direct inspection of the ureter is rec-
ommended. However, during vaginal surgery,
direct visualization of the ureter is usually not
feasible. Therefore, intra-operative cystoscopy
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has been recommended as a means to identify
ureteral injuries during vaginal surgery while
obviating the need for an abdominal incision.
Five to 10 mL of intravenous indigo carmine dye
is given intravenously prior to cystoscopy. Efflux
of blue urine from both ureteral ostia assesses
ureteral patency. By patiently observing and
comparing to the opposite ureter, one may detect
subtle sluggish flow which may suggest
obstruction.

If fluoroscopy is available, another method of
assessing ureteral patency is retrograde ureterog-
raphy. If fluoroscopy is not available, a one-shot
excretory urogram can be obtained 10 min after
the administration of intravenous contrast mate-
rial (1 mL/lb of body weight). Fluoroscopically,
ureteral injuries present as urinary extravasation
or obstruction.

Delayed Diagnosis

Most ureteral injuries are unsuspected and diag-
nosed postoperatively [12]. In a study by Meirow
et al., the mean delay to diagnosis of patients sus-
taining ureteral injuries after gynecologic surgery
was 5.6 days [13]. Undiagnosed ureteral injuries
are associated with significant morbidity, the for-
mation of ureterovaginal fistulas and potential
loss of renal function [14]. The majority of
patients present with fever, flank pain, continu-
ous incontinence, pyelonephritis, ileus, peritoni-
tis, or anuria. However, 5% of patients remain
asymptomatic and are diagnosed at a later date
secondary to a nonfunctioning or hydronephrotic
kidney [12]. Delayed diagnosis is most often
(66-76%) made by CT pyelography, excretory
urography, or retrograde ureterography [15].

General Principles of Management

Immediate Intra-operative Management

The management of ureteral injuries depends on
the time of diagnosis, location, nature, and extent
of the injury. Injuries recognized intra-opera-
tively must be treated immediately. Inadvertent
ligation or kinking of the ureter should be treated
by suture removal and repeat cystoscopy to
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ensure ureteral efflux. Typically, if recognized
immediately, ureteric damage is minimal as these
injuries include other tissue in the ligature [11].
If the extent of the ureteral injury is in question,
at a minimum, ureteral stent placement is war-
ranted [11]. For more severe injuries, when ure-
teral viability is unlikely, exploration and direct
visualization of the ureter is recommended [16].
The involved ureter should be resected, debrided,
and reanastomosed over a stent. If the diagnosis
of an intra-operative ureteral injury is made dur-
ing retrograde ureterography, attempts at retro-
grade stent placement should be made.

Delayed Management
The type of repair and the timing of delayed rec-
ognition injury repair are controversial.
Postoperatively noted suture entrapment can be
managed conservatively with immediate attempt
at placement of a double-J ureteral stent or neph-
rostomy tube drainage if the suture is absorbable
[17]. However, placement is only possible in
20-50% of patients [15]. In a study by Ghali,
only 2 of 21 (19%) iatrogenic ureteral injuries
identified postoperatively were able to be stented
[15]. When stent placement is possible, as many
as 73% of patients will not require open surgery.
While some have suggested stent placement
or percutaneous nephrostomy as the first line
of therapy, others recommend open repair. The
traditional recommendation is that repair of
iatrogenic ureteral injuries after urogynecologic
surgery should not be undertaken for 3—6 months
[18]. Yet, more recent studies suggest similar out-
comes after immediate and delayed repairs [18].
Given that most injuries after vaginal surgery
occur to the distal one-third of the ureter, open
intervention often involves ureteral reimplantation
or ureteroneocystostomy. Ureteroneocystostomy
is used to repair distal ureteral injuries close to the
bladder or in the intramural tunnel.

Hemorrhage

Hemorrhage is a rare complication of anterior
compartment repair. During a traditional suture
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plication repair, proper dissection between the
vaginal epithelium and the underlying vaginal
muscularis (or the controversially named pubo-
cervical fascia) will minimize blood loss and
reduce the risk of postoperative hemorrhage.
Judicious use of electrocautery during the ante-
rior vaginal wall dissection can also be used to
maintain hemostasis. A recent randomized con-
trolled trial by Altman et al. included 389 women
who underwent isolated anterior compartment
repair [8]. Women with stage >2 prolapse were
randomized to a repair using trocar-guided trans-
vaginal mesh (n=200) or a traditional colpor-
rhaphy (n=189). The two treatment groups did
not differ significantly in terms of POP-Q stage
or previous anterior compartment repairs. The
traditional colporrhaphy group had a significantly
lower mean estimated blood loss (EBL)
(35.4+35.4 mL) compared to the trocar-guided
transvaginal mesh group (84.7+163.5 mL,
p<0.001). The study reported five cases (1.3%)
of clinically significant intra-operative blood loss
with all 5 patients having undergone trocar-
guided transvaginal mesh placement: 4 patients
(1.0%) had an EBL greater than 500 mL and 1
patient (0.3%) had an EBL greater than 1,000 mL
and a subsequent retropubic hematoma. The
authors did not provide data on transfusion rates.
Due to its focus on anterior compartment repairs
without concomitant pelvic floor procedures, the
Altman study is a valuable addition to the limited
body of literature that addresses the complica-
tions of isolated anterior compartment repairs.

Studies that included concomitant pelvic floor
procedures also provide data regarding the low
incidence of hemorrhage associated with anterior
compartment repair [7, 19-21]. Weber et al. who
performed the very first randomized study of
anterior compartment repairs, comparing stan-
dard plication, plication with absorbable mesh,
and ultra-lateral anterior colporrhaphy [6].
Subjects were excluded if they underwent any
anti-incontinence procedure other than a subure-
thral plication. Subjects undergoing additional
procedures for prolapse were included. Of the
109 women undergoing anterior compartment
repair with concomitant pelvic floor procedures,
1 patient (0.9%) in the standard anterior colpor-
rhaphy group required transfusion rate.
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A more recent randomized controlled trial by
Hiltunen et al., comparing anterior colporrhaphy
with and without tailored mesh, included 201
women with pelvic organ prolapse [7]. Subjects
were excluded from the study if they had gyneco-
logic malignancies, apical prolapse mandating
apical fixation, SUI, or their main symptomatic
compartment was the posterior vaginal wall.
Women could be included if they underwent con-
comitant vaginal hysterectomy, resection of an
enterocele, culdoplasty, or posterior colporrhaphy
without mesh. Women were randomized to tradi-
tional anterior compartment repair (n=97) or
anterior compartment repair reinforced with
mesh (n=104). A total of 29 patients (14%)
underwent an isolated anterior compartment
repair with no concomitant procedure. There was
no difference in rates of previous vaginal surgery
or concomitant hysterectomy between groups.
All patients had vaginal packing in place for 20 h
postoperatively. Although the mean EBL in the
traditional repair group (114+109 mL) was less
than the mean EBL in the mesh group
(190+23 mL), the difference was not statistically
significant (p=0.004). There was no statistically
significant difference in clinically significant
blood loss (EBL>400 mL) between the groups
(3.1% vs. 9.6%, p=0.07). Two patients in total
(1.0%) required blood transfusions (not specified
which group they were in).

Careful attention should be paid during dis-
section of anterior vaginal wall and muscularis to
minimize blood loss. Hemostasis can typically be
attained using electrocautery. If electrocautery is
insufficient, a figure-of-eight stitch with a 2-0
Vicryl suture can be used to oversew a small ves-
sel. When closing the anterior vaginal wall inci-
sion, great care should be taken to achieve a
secure hemostatic closure. A tight closure can
provide an additional degree of hemostasis by
allowing tamponade within the closed anterior
compartment.

The low incidence of clinically significant
blood loss affects our routine postoperative care
pathway. Given that hemorrhage is a rare compli-
cation of anterior compartment repair, our prac-
tice is to not obtain routine postoperative lab
work. If the patient undergoes a pelvic floor
reconstruction that includes a concomitant
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hysterectomy, then we will obtain routine
postoperative blood work and admit the patient
for overnight observation. A vaginal pack is
placed at the completion of the anterior compart-
ment repair and removed after 1 h in the recovery
room. If the patient is admitted for observation
due to a concomitant pelvic floor procedure, then
the vaginal packing is removed in the early morn-
ing of the first postoperative day. Vaginal packs
are commonly used as a means to reduce postop-
erative hemorrhage, despite the lack of evidence
in the literature. A recent abstract from
Thiagamoorthy et al. reported the results of a ran-
domized controlled trial assessing the effect of
vaginal packing after a vaginal hysterectomy
and/or pelvic floor repair [22]. Women were ran-
domized to receive a vaginal pack (n=86) or no
vaginal pack (n=87). A total of five patients were
withdrawn from the no packing group due to
intra-operative bleeding. The study demonstrated
no significant difference in mean postoperative
hemoglobin on the first postoperative day
(11.75 g/dL vs. 11.94 g/dL, p=0.061) and 6
weeks postoperatively (12.55 g/dL vs. 12.49 g/
dL, p=0.884) between the packing and the no
packing group. Although the packing group had
fewer postoperative hematomas (n=4) compared
to the no packing group (n=9), the difference
was not significant (p=0.098). Despite the lack
of statistical significance, all three clinically
significant complications related to bleeding were
in the no packing group. One patient returned to
the operating room for hemorrhage and two
patients required repeat admission for intrave-
nous antibiotics to treat an infected pelvic hema-
toma. The data presented in the abstract supports
our continued use of vaginal packing until addi-
tional data is available to influence our care
pathway.

Hemorrhage recognized in the postoperative
setting is rare after an anterior compartment
repair. If a patient demonstrates a clinical sign of
hemorrhage, such as significant transvaginal
bleeding or tachycardia, a vaginal packing should
be placed, vital signs closely monitored, and
serial hematologic profiles checked until stable
values are achieved. As demonstrated in the pre-
viously discussed studies, up to 1% of patients
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will require a transfusion after an anterior
compartment repair. In cases of severe hemor-
rhage that are not responsive to transfusion or are
associated with significant hemodynamic insta-
bility, angiography with selective embolization
may be utilized to control the hemorrhage.

De Novo Stress Urinary Incontinence

De novo SUI should be included in the preopera-
tive discussion of potential postoperative compli-
cations with greater emphasis in patients with
high-grade anterior compartment prolapse.
Women with severe anterior compartment pro-
lapse may not experience SUI due to urethral
kinking and SUI may not be detected by the
patient or the physician until the prolapse is
reduced or surgically repaired [23]. According to
the International Continence Society (ICS),
occult SUI is defined as SUI observed only after
the reduction of coexistent prolapse [24]. Once
any degree of urethral kinking is relieved with
reduction of the anterior compartment prolapse,
the mechanism of de novo SUI is likely multifac-
torial and may include urethral hypersuspension
or intra-operative damage to the sphincter [25].
In addition to intra-operative factors, reduction of
anterior compartment prolapse may unmask
compromised periurethral support or frank intrin-
sic sphincter deficiency [26]. In order to mini-
mize the risk of developing de novo SUI, each
patient without subjective and/or objective evi-
dence of SUI should be assessed for occult SUI
before undergoing anterior compartment repair
for high stage prolapse.

Proper assessment of occult SUI requires ade-
quate reduction of the patient’s anterior compart-
ment prolapse. In the office setting, our practice
is to perform a stress test after the anterior pro-
lapse is reduced with half of a speculum. If SUI
is not demonstrated in the office, the patient may
then be referred for urodynamic evaluation with
prolapse reduction. The most common techniques
for prolapse reduction include a vaginal pack,
pessaries, and a speculum. No general consensus
exists regarding the best method for prolapse
reduction. A study conducted by Mattox and
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Bhatia demonstrated no difference in maximal
urethral closure pressure whether a Smith-Hodge
pessary, a ring pessary, or half of a Graves specu-
lum was used for prolapse reduction [27]. Visco
et al. found that rates of occult SUI differed based
on method of prolapse reduction, which included
a pessary, manual reduction, a forceps, a swab,
and a speculum [28]. When interpreting urody-
namic results, it is important to remember that
each method of prolapse reduction may partially
obstruct the urethra and lead to a false-negative
occult SUT assessment.

Controversy continues to surround the man-
agement of women with either isolated occult
SUI or no evidence of subjective or objective SUI
with prolapse reduction. Should these women
undergo a concomitant anti-incontinence proce-
dure at the time of anterior compartment repair?

A study done by Chaikin et al. on 24 stress-
continent women with stage IIT or IV pelvic organ
prolapse (POP) found 14 patients (58.3%) to have
occult SUI on preoperative urodynamics who
subsequently underwent pubovaginal sling place-
ment with concomitant anterior compartment
repair [29]. The remaining ten patients (41.7%)
had no occult SUTI and underwent isolated ante-
rior compartment repair. Two of the patients
(14%) in the pubovaginal sling group had persis-
tent postoperative SUI, while no patient in the
group without occult SUI developed de novo SUI
at a mean follow-up of 44 months.

Liang and colleagues reported on 79 stress-
continent women with stage III or IV POP [30].
The patients were divided into three treatment
groups based on the presence or absence of occult
SUI on preoperative urodynamics. In group I, 32
patients with occult SUI underwent total vaginal
hysterectomy (TVH), anterior/posterior (AP)
repair, and a midurethral sling (MUS). In group
Ila, 17 patients with occult SUI underwent TVH
and AP repair with no anti-incontinence proce-
dure. In group IIb, 30 patients without occult SUI
underwent TVH and AP repair with no anti-
incontinence procedure. Postoperatively, group I
had three patients (9.4%) with subjective SUI and
zero patients with objective SUI. Group Ila had
11 patients (64.7%) with subjective SUI and 9
patients (52.9%) with objective SUI on repeat
urodynamics. Group IIb had 3 patients (10.0%)
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with subjective SUI and zero patients with objec-
tive SUI The data presented by both Chaikin and
colleagues and Liang and colleagues suggests
that the rate of de novo SUI is low in women with
no subjective or occult SUI, while women with
occult SUI appear to benefit from a concomitant
anti-incontinence procedure.

The Colpopexy and Urinary Reduction Efforts
(CARE) trial is the only randomized controlled
trial addressing the role of an anti-incontinence
procedure at the time of POP repair [31]. A total
of 322 women with stage II or greater POP were
randomized to abdominal sacrocolpopexy with
Burch colposuspension (r=157) or abdominal
sacrocolpopexy alone (control group, n=165).
All women were considered stress continent, if
they answered of “rarely” or “never” to six ques-
tions regarding SUI on the Medical,
Epidemiological, and Social Aspects of Aging
(MESA) questionnaire, despite preoperative uro-
dynamics results. Three months postoperatively,
one or more criteria for SUI were met by 23.8%
of patients in the Burch group and 44.1% of
patients in the control group (»p<0.001). When
patients with occult SUI were excluded, de novo
SUI was reduced from 38.2 to 20.8% in the
control group vs. the Burch group (p=0.007).
A 2-year update of the CARE trial reported that
the reduction in de novo SUI was durable with
32.0% of the Burch group and 45.2% of the
control group meeting one or more criteria for
SUI [32]. The CARE study also supports the util-
ity of preoperative urodynamic testing in report-
edly stress-continent women as a valuable tool to
enhance preoperative counseling and planning.
Examination of the preoperative urodynamic
results revealed that 3.7% of women demon-
strated urodynamic SUI without prolapse reduc-
tion and 6-30% of women demonstrated occult
SUI when their prolapse was reduced (the range
of occult SUI rates reflects the use of various
methods for reducing prolapse). Regardless of
whether or not they underwent Burch colposus-
pension, patients who demonstrated occult SUI
were more likely to have postoperative SUI com-
pared to women without occult SUI (Burch 32%
vs. 21% (p=0.19), controls 58% vs. 38%
(»p=0.04)) [28]. Widespread application of the
lessons learned in the CARE trial is limited by
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the use of the Burch procedure as the anti-
incontinence procedure.

The literature also suggests that the rate of
de novo SUI may be higher after anterior compart-
ment repairs with mesh compared to traditional
repairs. A study by Ek et al. randomized 50 women
with stage >2 anterior compartment prolapse to a
traditional repair (n=27) or a transvaginal trocar-
guided mesh repair (n=23) [33]. All patients
underwent preoperative urodynamics without pro-
lapse reduction and postoperative urodynamics.
Postoperatively, the rate of de novo SUI in the
transvaginal mesh group (32%) was significantly
higher compared to the traditional repair group
(8%, p=0.038). In a similar fashion, a previous
multicenter randomized controlled study by
Altman reported that patients in the transvaginal
mesh repair group were noted to have a statistically
higher rate of de novo SUI compared to traditional
anterior colporrhaphy (12.3% vs. 6.2%; p=0.05).

Transvaginal trocar-guided mesh repairs may
result in a greater tendency towards hypersuspen-
sion of the anterior vaginal axis compared to a
traditional repair with subsequent change in ure-
thral pressure dynamics and increased de novo
SUI. The more extensive dissection utilized in
trocar-guided mesh repairs may also contribute to
some degree to impairment of periurethral sup-
port and de novo SUI.

Our preference is to perform a concomitant
anti-incontinence procedure in patients who dem-
onstrate SUI preoperatively on physical exam or
during UDS. Since anterior compartment repair
alters the axis of the anterior vaginal wall and
may affect the urethral axis, our practice is to per-
form an anti-incontinence procedure after the
anterior compartment repair. If de novo SUI
occurs in previously stress-continent women after
anterior compartment repair, we perform an anti-
incontinence procedure at a later date.

Summary

While complications during anterior compart-
ment repairs are rare, they do occur. Attention to
detail and an in-depth knowledge of pelvic anat-
omy can reduce the risk of complications and
potential patient morbidities.
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Posterior Compartment Repair

Benjamin M. Brucker and Victor W. Nitti

Introduction

Posterior compartment prolapse is a herniation of
the posterior vaginal wall or anterior rectal wall
into the lumen of the vagina. These defects may
result from pudendal nerve damage or disruption
of connective tissue and muscular attachments
[1]. Many factors, including childbirth, aging,
estrogen withdrawal, chronic abdominal strain-
ing, and heavy labor, weaken the pelvic floor and
its associated support structures. Childbirth can
cause stretching of the prerectal and pararectal
fasciae with detachment of the prerectal fascia
from the perineal body, allowing rectocele for-
mation. In addition, childbirth damages and
weakens the levator musculature and its fascia,
attenuating the decussating prerectal levator
fibers and the attachment of the levator ani to the
central tendon of the perineum. The result is a
convex sagging of the levator plate with a loss of
the normal horizontal vaginal axis. The vagina
becomes rotated downward and posteriorly, no
longer providing horizontal support. These ana-
tomic changes allow downward herniation of the
pelvic organs along this new vaginal axis. There
are also genetic factors that predispose women to
this condition.

B.M. Brucker, MD (P<) « V.W. Nitti, MD
Department of Urology, New York University
Langone Medical Center, 150 East 32nd Street,
Second Floor, New York, NY 10016, USA
e-mail: Benjamin.brucker@nyumc.org

Posterior compartment prolapse is not
uncommon. A cross-sectional study (Women’s
Health Initiative Hormone Replacement Therapy
Clinical Trial) found that 18.6% of 16,616 women
with a uterus had a rectocele on a baseline pelvic
examination and 18.3% of 10,727 women who
had undergone hysterectomy had a rectocele [2].
Rates of anterior prolapse (cystocele) were higher
in both groups at 34.3% and 32.9%, respectively.
Isolated posterior compartment defects are
relatively unusual are seen most often in women
after severe posterior tears associated with vagi-
nal delivery or in women who have previously
undergone correction of the anterior or apical
compartment. More frequently, posterior com-
partment defects are associated with more global
pelvic floor dysfunction and vaginal prolapse.
Widening of the anogenital hiatus and damage to
the urogenital diaphragm and central tendon fur-
ther facilitates pelvic prolapse by preventing the
normal compensatory narrowing of the vaginal
opening. Varying degrees of perineal trauma and
tears contribute to widening of the vaginal
introitus. The repair of the relaxed or disrupted
perineum and the repair of a rectocele are two
distinct operative procedures, though they are
often performed together.

Between the rectum and the vagina there is a
layer of dense connective tissue. The homolo-
gous tissue in men was first described by
Denonvillier. This was called the rectovesical
septum and was later seen in female autopsies.
This rectovaginal “fascia” is found from the pos-
terior aspect of the cervix and cardial/uretrosacral
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complex cephelad, to the perineal body caudally.

Laterally this reaches to the edges of the levator

ani muscles [3].

There are several structures that provide sup-
port for the posterior vagina and rectum.

1. The rectovaginal septum lies between the
rectum and the vagina. It extends caudad
from the posterior cervix and the uterosacral/
cardinal complex to the perineal body cen-
trally and the levator fascia laterally on each
side. The rectovaginal septum is densest dis-
tally where it is composed of dense connective
tissue. Its midportion contains fibrous tissue,
fat, and neurovascular tissue. Proximally it is
mostly composed of fat cells.

2. The pararectal “fascia” lies between the rec-
tovaginal septum and the rectum. It originates
from the pelvic sidewalls and divides into
fibrous anterior and posterior sheaths, which
envelop the rectum. It also contains blood ves-
sels, nerves, and lymph nodes that supply the
rectum.

3. The levator ani consists of the paired ileococ-
cygeus, puborectalis, and pubococcygeus
muscles. These function to maintain constant
basal tone and a closed urogenital hiatus. They
also provide a reflex contraction in response to
increases in intra-abdominal pressure. The
puborectalis muscle acts as a sort of sling that
causes the posterior vaginal wall to angulate
about 45° from the vertical.

4. The perineal body is the central point between
the urogenital and anal triangles. It contains
interlacing muscle fibers from the bulbospon-
giousus and superficial transverse perineal
muscles as well as and the anterior portion of
the external anal sphincter. There is also a
contribution from the longitudinal rectal mus-
cle and the medial fibers of the puborectalis
muscle.

There are several critical components of pelvic

floor relaxation that are associated with rectocele

formation. Loss of the normal horizontal axis
of the levator plate and vagina, weakness of
the urogenital and pelvic floor diaphragms,
detachment of the levator ani from the central
tendon of the perineum, and widening of the
anogenital hiatus allow intra-abdominal forces to
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be transmitted directly to pelvic organs without
normal underlying compensatory mechanisms.
In addition, the rectovaginal septum becomes
attenuated or disrupted, allowing intra-vaginal
herniation of the rectum. Isolated breaks in the
rectovaginal septum facilitate rectocele forma-
tion. There are several areas along the rectovagi-
nal septum where breaks are commonly found.
The most common site is a transverse separation
immediately above the attachment of this septum
to the perineal body, resulting in a low or distal
rectocele (seen just inside the introitus). A mid-
line vertical defect is equally common and most
likely represents a poorly repaired or poorly
healed episiotomy. Rarely, one can see lateral
separation on one side. Defects can occur in iso-
lation or in combination. Identification of specific
defects is important when one is considering per-
forming a site-specific posterior repair. Therefore,
each of these components of pelvic floor relax-
ation must be addressed at the time of rectocele
or posterior vaginal wall repair. Identification of
this pathophysiology is critical when evaluating
female patients with symptoms or signs of pelvic
floor relaxation, including stress incontinence,
cystocele and/or uterine prolapse. Maintenance
of the normal horizontal vaginal axis is an impor-
tant goal of surgical repair of pelvic floor relax-
ation, in order to allow compensatory mechanisms
to be reestablished. Corrective surgery for poste-
rior vaginal wall prolapse may include correction
of the rectocele by reinforcement of the rec-
tovaginal septum, prerectal and pararectal fas-
ciae, repair of the levator muscle defect to restore
the levator hiatus, restoration of the horizontal
supporting plate of the proximal vagina, and
repair of the perineum.

Up to 80% of rectoceles seen on physical
examination are asymptomatic [4]. In cases of
isolated rectoceles, or small rectoceles, with con-
comitant anterior and/or apical prolapse, that are
asymptomatic any surgical intervention should
be cautiously approached because of the poten-
tial complications that will be discussed below.
However, when rectoceles are symptomatic sur-
gical correction may be a very reasonable option.
Symptoms associated with rectocele include
constipation, incomplete rectal emptying, rectal
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pressure, vaginal bulge [5]. Some patients will
also describe stool being trapped in the rectocele
pocket and the need to apply perineal or vaginal
pressure in order to facilitate take defecation, this
is known as splinting.

Nonsurgical Therapies

Although it is not the intent of this chapter to dis-
cuss the evidence behind alternative therapies,
these must be considered when trying to avoid
surgical complications. This is because if non-
surgical therapies are successful the need for sur-
gery may be obviated.

Observation, or watchful waiting, may be
appropriate if the patient has little bother or minor
symptoms from her posterior compartment lax-
ity. A support device such as a pessary can also
be considered in a woman with symptoms from
pelvic organ prolapse. In the authors’ experience,
posterior compartment prolapsed symptoms can
be difficult to treat with these devices. However,
if the decision is made to trial a pessary, the pro-
cess of fitting a pessary in a women with poste-
rior compartment predominant prolapse should
not be anymore difficult than fitting other women
with anterior or apical prolapse [6]. If a woman
derives symptomatic improvement, she can be
taught how to remove and clean the pessary, or it
can be changed on a regular basis in a physician’s
office. In either case, routine examination is nec-
essary to ensure that there is no unwanted irrita-
tion or granulation tissue development.

Pelvic floor muscle rehabilitation can also be
considered as a therapy for posterior compart-
ment prolapsed. There is a paucity of data to
support its use in preventing progression or
improvement of rectocele specific symptoms.
Howeverrectoceles are often not isolated findings.
The pelvic floor disorders that may coexist may
be effectively addressed with nonsurgical options.
For example, pelvic floor exercises are useful in
the treatment of stress urinary incontinence.
Women with concomitant disorders of the pelvic
floor may favor the nonsurgical route for the
treatment of the rectocele because the improve-
ment in the symptoms of other conditions.
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In summary, nonsurgical therapies should be
discussed with all patients. Given the favorable
side effect profile, there is no great downside to
attempting these therapies if a women so desires.
The nonsurgical options are also important in
counseling patients that are poor surgical candi-
dates secondary to medical comorbidities.

Surgical Approaches

Rectocele repairs can be approached via the
abdominal, transanal, and transvaginal approach.
Urologists and Gynecologists most often perform
the repair transvaginally [1]. There is no definitive
evidence that suggests which surgical approach is
best. Surgeon’s skills, patient’s desires, anatomic
and functional outcomes are all important to con-
sider. As importantly, the potential unwanted out-
comes, or complications, must be considered.

As we are considering potential complica-
tions, which vary based on each different surgical
approach, some relative indications for the route
of repair that is selected should be considered.
The vaginal approach is useful if there is other
genital prolapse, compromised anal sphincter
function (and the surgeon would like to avoid
anal dilation from the retractor utilized from the
transanal approach), or a high rectocele is present
(may not be able to be reached through a transa-
nal approach) [7]. The transrectal approach is uti-
lized if there is other perianal or rectal pathology
that needs to be treated concurrently. These
pathologies include redundant rectal mucosa,
hemorrhoids, etc. A disadvantage of this tran-
srectal approach is that the patient is placed in the
prone jackknife position, and it can be difficult to
perform a simultaneous perineorrhaphy if needed.
The abdominal approach may be indicated in
cases where a rectal prolapse is concomitantly
noted. The abdominal approach has also become
more popular with the widespread use of the
robotic technology. This has lead to more publi-
cations describing the abdominal approach for
rectocele repair [8].

A Cochran review in 2010 that suggested that
for posterior vaginal wall prolapse, the vaginal
approach was associated with a lower rate of
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recurrent rectocele or enterocele or both than
the transanal approach (RR 0.24, 95% CI 0.09—
0.64) [9]. The review noted a higher postopera-
tive narcotic use and blood loss in this vaginal
repair group.

In addition to the approach used, there are
other questions that remain. Should a surgeon
utilize mesh or graft material? Are traditional
repairs vs. site-specific repairs more appropriate?
The chapter will address some of the more com-
mon complications, and in doing so may help
answer some of these questions, or at least inspire
future investigation to those questions that remain
unanswered. Technique selection and operative
plan are always the first step to consider when
aiming to minimize and manage complications.

Complications of Posterior Repair
Hemorrhage

Excessive bleeding or hemorrhage is a complica-
tion of rectocele repair regardless of the surgical
approach. The rectovaginal septum and pararec-
tal fascia are rich in blood vessels. In cases where
the tissue is “loose or disrupted,” as it often is in
cases of posterior prolapse, these vessels have a
tendency to retract after they are cut, making
identification difficult. This complication should
be considered during the preoperative evaluation,
intra-operatively and in the postoperative man-
agement of patients. Blood loss to a more mild
degree is relatively unavoidable result when sur-
gical repair is selected. The surgeon’s role, how-
ever, should be aimed at preventing hemorrhage
by attempting to be aware during all phases of
patient care.

Avoidance

Avoidance of excessive bleeding or hemorrhage
starts with the preoperative evaluation. A thor-
ough history and physical exam can help identify
any bleeding diatheses or hereditary bleeding
problems that may require further workup.
Taking the time to review medication and dietary
supplement that the patient is taking can identify
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agents that may contribute to intra-operative and
postoperative bleeding. Stopping antiplatelet
agents approximately 7 days prior to surgery will
reduce the risk of bleeding. These agents include
medications such as aspirin, NSAIDs, clopi-
dogrel, and supplements such as fish oil. Stopping
these medications must be weighed against
potential adverse outcomes arising from the rela-
tive hypercoagulable state. Consultation is rec-
ommended in cases where the safety to stopping
antiplatelet agents is in question. This is espe-
cially important in patients with coronary artery
disease, veinocclusive disease, history of cere-
bral vascular accidents. A recently published
study suggests higher adverse outcomes (2.4
times more likely to experience acute coronary
syndrome or death) during the first 90 days of
discontinuing clopidogrel therapy compared to
days 91-180 [10]. A general rule is that the risk
of bleeding must be weighed against the risk of
adverse outcomes resulting from stopping these
medications, i.e., thrombocclusion [11, 12].

Care must also be taken as well with other
medications that affect the clotting cascade.
Medications such as Coumadin/warfarin should
also prompt consultation to decide on appropriate
perioperative management.

Preoperative lab tests can help identify patients
with bleeding diatheses especially if it is sug-
gested by history. Depending on institutional
regulations, surgeon’s preference, and patient’s
history, PT/INR/PTT and platelet counts can be
evaluated preoperatively.

Physical examination is also very important in
attempting to avoid surgical bleeding complica-
tions. Inspection for prior surgical scars, as well
as signs of potential vascular abnormalities,
should be routine. This information can aid in
selection of which approach is most appropriate,
as well as the need for other preoperative evalua-
tions. For example, vulvar varicosities (though
rare) may lead a surgeon to evaluate the patient
with imaging to rule out aberrant vasculature or
pelvic congestion syndrome. In a patient with
abnormal vasculature, blind passage of trochars
(i.e., those found in mesh repairs) should be used
with extreme caution [13].
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Identification of Hemorrhage

Surgeons have various techniques at their
disposal to treat patients with rectoceles. With
each technique there are differences in expected
blood loss. The tactics to avoid or identify hem-
orrhage also differ. Good surgical techniques
should aim to establish excellent intra-operative
hemostatic control. This should also reduce the
risk of excessive “oozing” in the postoperative
period. Obviously, stopping bleeding by control-
ling injured vessels is preferred over managing
bleeding from uncontrolled vessels. Good visual-
ization can help achieve this goal. This is pro-
vided by suction, irrigation, lap pads and lights,
etc. In cases where pneumoperitoneum is utilized
(i.e., laparoscopy, with or without robotic assis-
tance) inspection after intra-abdominal pressure
has been decreased to physiologic levels is help-
ful to identify any bleeding areas that may be
masked by the affects of the positive pressure
that pneumoperitoneum provides. Other general
intra-operative considerations (use of electrocau-
tery, suturing technique, etc.) will not be further
discussed here.

Abdominal approaches to the repair of pelvic
organ prolapse routinely required dissection and
identification of the sacral promontory. The pre-
sacral venous plexus that runs on the anterior
aspect of the sacrum can result in significant
bleeding that can be difficult to control using
conventional measures such as suturing, clipping
or electrocautery. Especially when patients are in
the lithotomy position, the hydrostatic pressure
can increase 2-3 times that of the inferior vena
[14]. Intra-operative management of presacral
bleeding with the use of hemostatic matrix
(FloSeal; Baxter Healthcare Corporation,
Fremont, CA) and an absorbable hemostat
(Surgicel Fibrillar; Ethicon, Somerville, NJ) has
been advocated by some as first line treatment
for presacral bleeding if it is encountered intra-
operatively [15]. More traditionally, things like
long periods of compression, sterile thumbtacks
or the use of a fat bolster have also been utilized.

Another question is whether the use of robotic
assistance decreases the risk of bleeding compared
to pure laproscopy. A recent study compared the
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abdominal techniques (robotic assisted and pure
laproscopic) for the repair of a rectocele. The lap-
aroscopic group had a higher intra-operative
blood loss compared to the robotic group (mean,
45+91 mLvs. 623 mL; p=0.048), however the
authors acknowledge that this is likely not clini-
cally significant [8].

Stapled Transanal Rectal Resection (STARR)
can be used for the treatment of internal rectal
prolapse, as well as rectocele. Postoperative
bleeding is not rare following a stapled hemor-
rhoidopexy, as it occurs in about 5% of cases
[16]. The bleeding usually occurs at the level of
the endorectal suture line. After a stapled rectal
resection, reinforcing this staple line with a hand
sewn suture has been suggested to decrease this
risk of hemorrhage [17]. Careful inspection is
important to identify any bleeding vessel after a
procedure such as this.

At least one study compared intra-operative
blood loss across rectocele repair techniques.
There was less intra-operative blood loss from
the STARR group compared to standard vaginal
rectocele repair (transvaginal rectocele repair,
108 mL vs. STARR, 43 mL; p=0.0015) [18].
However, the study showed a higher complica-
tion rate from the transanal resection group
(STARR 61.1% vs. transvaginal rectocele repair
18.9%, p=0.0001). The complication of postop-
erative bleeding, for example, was three times
higher in the STARR group. Obviously a single
outcome such as intra-operative blood loss must
not be the only driving factor for selecting an
appropriate procedure.

Utilizing the vaginal approach for an isolated
posterior prolapse repair does not allow for a sub-
stantial space for blood to accumulate without
the surgeon being aware. In cases where it is
difficult to identify specific site of bleeding, tem-
porary packing can be very useful. This not only
allows the patient’s innate clotting cascade to
begin to work, but it also allows the surgical staff
to obtain equipment necessary to assist in visual-
ization. Lighted retractors (i.e., Miyazaki retrac-
tor) (see Fig. 4.1) can be quite useful in the
vaginal surgery if visualize of bleeding is difficult.
Although mentioned above, hemostatic agents
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Fig. 4.1 The Miyazaki retractor is shown here. This retractor has a fiber optic light on the end that is useful when the
surgeon is working in a narrow space and visualization is poor

such as FloSeal (Baxter Healthcare Corporation,
Fremont, CA) can also be effective in vaginal
surgery if specific sites of bleeding cannot be
identified or traditional methods are unsuccessful
at stopping bleeding.

Vasoconstrictive agents (such as lidocaine
with epinephrine or pitressin) are used by some
surgeons during the vaginal dissection. Not only
can this help, but the vasoconstriction can also
potentially minimize intra-operative blood loss.
The down side of this technique is that bleeding
vessels may be “hidden” while the epinephrine is
active and become problematic postoperatively.
There is also the question of the distortion of tis-
sue plans if a site-specific repair is selected.
Surgeon preference is unfortunately all that is
available to base the decision on the use vasoac-
tive agents on.

If extensive dissection is carried out during a
vaginal repair, or if there is a high suspicion that
postoperative bleeding may occur, placing of a
vaginal packing while the patient is still anesthe-
tized allows for a tighter packing with less dis-
comfort to the patient. The packing can be removed
the next morning if patients are staying overnight
or in the recovery room prior to discharge if
patients are set to be discharged the same day.

If a vaginal repair is selected and uses blind
passage of trocars or anchoring sutures (such as

are seen in “mesh kits”) appropriate identification
of landmarks, intimate knowledge of anatomy, as
well as high suspicion of anatomic variations are
extremely important to minimize the risk of ves-
sel injury.

Treatment of Hemorrhage
After Posterior Repair
It is important to identify postoperative hemor-
rhage in a timely manner so treatment and resus-
citationcanpreventotherunwanted complications.
Good communication with recovery room staff
and education of recovery room staff are neces-
sary to help identify patients who may require
intervention. Monitoring heart rate, blood pres-
sure, and inspecting surgical incisions or pads
should be a standard part of the recovery room
protocol in the immediate postoperative period.
Patients who are hemodynamically stable, but
that are noted to have excessive oozing from the
surgical site should have a vaginal packing placed
in order to help tamponade bleeding vessels and
minimize the potential space for blood loss. Aside
from packing gauze, other compressive devices
have utilized balloons (i.e., Foley catheters) to
allow for appropriate pressure. These maneuvers
are not applicable to abdominal repairs, as the
potential space is often too large to contain and
cannot be effectively compressed.
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POSTOPERATIVE
BLEEDING SUSPECTED:
Hemodynamic stable?

BLOOD PRESSURE
SUPPORT :
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Consider Cross-
sectional Imaging

Diagnostic and
therapeutic
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embolization

Exploration
(vaginal vs.
abdominal)

Consider further
evaluation with
imaging or
exploration

Fig. 4.2 Bleeding flow chart

When conservative measures of fluid resusci-
tation and packing are not sufficient more inva-
sive measures may be necessary. This is especially
true if a patient become hemodynamically unsta-
ble. Traditionally these patients were reexplored
in order to identify bleeding vessels and obtained
hemostatic control. This can be effective; how-
ever one must carefully make this decision to
reexplore. Bleeding that has slowed from tam-
ponade (intrinsic or iatogenic) now become
brisker or uncontrolled after clot evacuation
relieves pressure on the vessel or vessels.

Another option for uncontrolled bleeding is
the use of selective embolization of bleeding ves-
sels. Depending on availability and expertise,
super-selective embolization may be successfully
performed [19, 20].

The use of cross-sectional imaging (i.e., CT
scan) before re/exploration and/or intravascular
intervention can be considered, however it
should not be done if it will delay definitive
treatment in a patient who is hemodynamically

Correct known or
discovered
coagulopathy

CLOSE SERIAL MONITORING
(Vitals & Labs)
Appropriate packing in Place?

SERIAL
MONITORING:
Stable?

PLACE PACKING:
Resolution of
bleeding?

BLOOD PRESSURE
SUPPORT : See
Hemodynamic unstable
algorithm

unstable and a bleeding source is suspected.
A flow chart (Fig. 4.2) is provided as a reference
for clinicians to use if postoperative bleeding is
suspected. The assessment and managing of
bleeding complications from posterior compart-
ment repairs must obviously be managed in an
individual manor based on clinical scenario and
available recourses.

Dyspareunia

Sexual function is a very complex process that
involves many organs of the female pelvis.
Further, there is an intricate interaction with the
central nervous system, hormonal axis, periph-
eral nerves, blood vessels, etc. Women with pel-
vic organ prolapse may present with varying
degrees of sexual dysfunction and one of the
aims of the pelvic organ prolapsed surgery is to
restore function. Another aim is to avoid creating
(or worsening) any sexual dysfunction. In spite
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of best efforts, painful intercourse, or dyspare-
unia, is a potential complication of any pelvic
organ prolapsed repair and this section will focus
on this potential outcome from posterior pro-
lapse repair.

Preoperative Selection

It is very important when taking a history preop-
eratively to assess a patient’s sexual activity and
current function, because dyspareunia (pain with
intercourse) is another potential complication of
posterior compartment repair. There are numer-
ous questionnaires that can be utilized to objec-
tively classify a woman’s sexual function both
pre and postoperatively. For example, the Sexual
History Form and the Female Sexual Function
Index are validated measures [21, 22]. Some
questionnaires are for general sexual function
and others have been validated specifically in
the pelvic organ prolapse population. This pre-
operative assessment is important to help coun-
sel the patient on the appropriate repair. It is also
useful so that there is a baseline to compare
postoperative outcomes against if results are not
satisfactory.

When levatorplasty is performed it is believed
that the de novo dyspareunia is a result of the
pressure atrophy of the included muscle, and the
subsequent scaring that takes place [23]. However
it has been suggested that dyspareunia is associ-
ated with posterior colporrhaphy even if there is
no concomitant levatorplasty or synthetic mate-
rial used.

A cohort study of women who underwent anti-
incontinence surgeries and pelvic organ prolapsed
repairs looked at those women who had a poste-
rior repair and those that did not. Although bother
groups had improvements postoperatively in their
Pelvic Organ Prolapse-Urinary incontinence
Sexual Function Questionnaire (PISQ) score the
women that did not have posterior repairs were
noted to have a lower incidence of dyspareunia
than those who had posterior repairs [24]. Another
study compared site-specific repairs to a more
traditional posterior colporrhaphy and found the
site-specific repair had a higher recurrence rate,
with similar rates of dyspareunia and bowel
symptoms [25].
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Women with rectoceles can present with
dyspareunia, along with other aspects of sexual
dysfunction. As noted above, in many cases after
posterior repair there is an improvement in some
of the sexual function domains. A selective group
of 68 women with sexual dysfunction, all arranged
to undergo fascial suture rectocele repairs, were
noted to have dyspareunia as a presenting symp-
tom in 86%. After the repair, patients showed
significant improvement in desire (p>0.001),
satisfaction (p>0.0001), and pain (»p>0.0001)
domains. There was no significant changes in
arousal (p=0.0897), lubrication (p=1), or orgasm
(p=0.0893). Only one patient experienced
de novo dyspareunia. This was attributed to a
postoperative infection resulting in excessive scar
tissue of the posterior wall of the vagina. The
follow-up was 6 months [26].

Another option that the surgeon has if a trans-
vaginal repair is performed is the use of an
absorbable mesh. After randomization to syn-
thetic absorbable mesh (polyglactin 910) to rein-
force a posterior colporrhaphy vs. a nonmesh
repair no difference in rectocele recurrence rates
was seen. Unfortunately this randomized study
did not consider functional outcomes such as
dyspareunia. They did not report any erosions,
now defined as extrusions [27].

The use of biologic graphs has also been con-
sidered and there is some data considering sexual
function. This study was a comparison of poste-
rior colporrhaphy, site-specific repair and site-
specific repair with porcine small intestine
submucosa graft [28]. There was no difference in
postoperative sexual function (PISQ-12 and ask-
ing “Do you feel pain during intercourse?”).
There were also no differences in quantity of life
measures or bowel function. Perioperative and
postoperative morbidity also did not show a dif-
ference, albeit the study was underpowered to
discern differences in these events. Importantly,
however, they reported a lower failure rate of tra-
ditional repair techniques compared to the site-
specific repair with porcine small intestine
submucosa graft for rectoceles. This study sug-
gests that sexual complications are not any differ-
ent based on repair type, but biologic agents did
have higher failure rates.
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Permanent meshes are also used in prolapse
repair. One study that looked at posterior repair
with permanent mesh (composite polyglactin
910-polypropylene) with 3-year follow-up found
de novo dyspareunia in 27% of women [29]. With
the long-term follow-up they discovered that
there was actually no improvement from baseline
in preoperative dyspareunia. This was in contrast
to previously published short-term results show-
ing an improvement. The combination of persis-
tent dyspareunia and de novo dyspareunia the
prevalence of dyspareunia was a staggering 60%.
The repair described in the study avoided a rec-
tovaginal placation, and trimming of vaginal
wall. Presumably these maneuvers (that they
avoided) could result in vaginal narrowing, and
ultimately dyspareunia. The “extrusion” rate was
30% and the recurrence rate was 22%.

A prospective study of monofilament polypro-
pylene meshes for posterior repair reported a sta-
tistically significant increase of dyspareunia from
6% preoperatively to 69% postoperatively (mean
follow-up 17 months) [30]. In this study, the sur-
geon dissected laterally to the rectal pillars, per-
formed a placation of the rectovaginal fascial
tissues, and secured the mesh. Excess vaginal
wall was also trimmed prior to closing the poste-
rior vaginal wall.

Traditionally, colorectal surgeons prefer the
transanal repair of rectocele. A randomized study
compared the transanal with a transvaginal recto-
cele repair and although none of the subjects
reported de novo dyspareunia, 27% reported
improvement of sexual function, slightly in favor
to the transanal repair [31]. The higher recurrence
rates from the transanal approach are noted in the
sections above.

Surgeon and patient factors ultimately factor
into the type of repair performed, however if a
vaginal approach is elected, based on the avail-
able studies, we would caution if considering the
use of biological agents or permanent mesh (in
posterior repairs) given the high incidence recur-
rence and dyspareunia, respectively. Further the
International ~ Urogynecological — Association
Grafts Roundtable [32] (that convened in 2005)
suggested the following patient factors as relative
contraindications for the use of biomaterials in

a

pelvic floor reconstructions: pelvic irradiation,
severe urogenital atrophy, immunosuppression,
active infection, and comorbidities such as poorly
controlled diabetes, morbid obesity, and heavy
smoking and we would agree with this relative
contraindication for the use in posterior repairs. It
is our opinion that because the data of the use of
mesh in the posterior compartment would not
support its routine use (no significant reduction
in recurrence rate with a higher complication
rate) we reserve it for the rare case when the
rectovaginal septum is completely obliterated.

Intra-operative

There are no good studies that prospectively
evaluate specific surgical techniques that should
be used to decrease risk of dyspareunia. However
expert opinion would suggest avoiding exces-
sive tightening of the posterior vaginal during a
rectocele repair. If a concomitant perineal body
repair is needed it is also important to avoid
excessive tightening of the introits as this can
contribute significantly to sexual dysfunction
after surgery. The surgeon’s fingers can be used
intra-operatively to calibrate the vagina to an
appropriate size. Some advocate calibrating the
vagina to 2-3 fingers breaths, which should pre-
vent anatomic difficulties with vaginal penetra-
tion in women who are interested in resuming
this type of sexual activity [33].

The use of mesh to augment posterior repairs
was discussed above as a potential contributor
to postoperative dyspareunia. If the surgeon
and patient elect to use a permanent mesh select-
ing the appropriate type of mesh is an intra-oper-
ative decision that can help minimize morbidity.
Macroporous, monofilament, polypropylene
mesh (type I) has been found to have the most
favorable biocompatibility profile of the synthet-
ics meshes that are currently available. The lack
of interstices allows native collagen to growth in
to the material and the large pores size allow for
entry of macrophages and the body’s other
immune mediators [34].

Mesh also has been show to retract or contract
after placement, and some have shown up to a
66% decrease in size [35]. This is important to
remember that the mesh may contract when it is
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placed or tailored intra-operatively so as to avoid
excessive tightening after this occurs. To date
there is no clear evidence that this gradual
decrease in mesh sized is associated with dys-
pareunia, but it is a potential explanation for those
that believe that mesh augmentation of posterior
compartment can worsen sexual outcomes.

Also, though mostly based on expert opinion,
there are a few areas of surgical technique that
should be considered when placing mesh posteri-
orly. Care must also be used to ensure the appro-
priate planes of dissection. Improper dissection
can potentially lead to thinned vaginal wall that is
used to cover the mesh and can increase the
chance of mesh extrusions. Further, care must be
used to ensure appropriate placement of mesh so
that it does not bunch or role in the vagina. This
can form areas of inflammatory reactions that can
be uncomfortable for women, but can also be felt
by male partners. Another potential cause of dys-
pareunia is vaginal narrowing that can occur sec-
ondary to excessive trimming of the vaginal wall.
This also contributes to vaginal narrowing and
also result in tenuous coverage of any foreign
material utilized.

Posterior prolapse can also be addressed
abdominally. Patients are often selected for an
abdominal repair because of a predominance of
apical decent. This should be remembered when
reviewing the literature. The studies may include
women with some degree of posterior prolapsed,
but this is often not the predominant defect.

Dyspareunia is seen even with the abdominal
approach. Sergent et al. [36] found that sacrocol-
opexy with polyester mesh had a de novo dysche-
zia rate of 1.7 and dyspareunia rate of 0.8%.
Claerhout et al. utilized polypropylene mesh and
found a rate of 5% and 19%, respectively [37].
A comparison of these two small studies is not
meant to replace a large randomized studies (with
the power to show differences in these domains),
but rather to illustrate that different mesh types
used abdominally may result in different dys-
pareunia rates.

We also recommend the use of copious irriga-
tion and the use of perioperative antibiotics.
These simple methods are meant to avoid
infections. Infection has a host of complication
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that we will not explicitly discuss here. However
excessive scarring and inflammation may lead
more directly to painful intercourse.

Postoperative Identification

and Management

In order to identify dyspareunia postoperatively
specific questions on patient’s sexual function
should be asked. Careful physical examination is
also extremely useful to identify the specific
cause of dyspareunia. Patient’s bother and time
from surgery must be considered when discuss-
ing potential treatments of this outcome.
Palpation for tight bands of tissue, extrusions,
tender pelvic muscles are all aspects of the phys-
ical exam that can help with the management of
this complication.

If there is significant bother and a patient
elects for therapy for dyspareunia conservative
treatment options exist. Topical lubricants, vagi-
nal estrogen, and even topical local anesthetics
have been described to help lessen or alleviate
some of the more mild symptoms. If physical
examination reveals pain from palpation of the
specific trigger points injections with local anes-
thetics and/or steroids can be considered. The use
of systemic or local anxiolytics such as benzodi-
azepines has also been utilized to help relax pel-
vic floor muscles. Physical therapy with the
optional use of dilators is another method that
can help address symptoms.

The physical examination may also identify a
discrete band of tissue attached to the vaginal
wall that has been incorporated into levator ani
muscles. If this is the case operative release of
this tissue can help alleviate symptoms of pain
during intercourse. Excessive narrowing of the
vaginal introitus or canal may also require surgi-
cal intervention. Aside from the release of exces-
sively tight and tissue, graft material may be
necessary if there is a paucity of local tissue to
reconstruct an adequate vaginal lumen.

Other therapies have also been studied for
the treatment of dyspareunia. There is level III
evidence to support the use of botulinum toxin in
the treatment of severe refractory vaginismus.
This comes from a study of 24 women were the
etiology of vaginismus was not specified in the
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inclusion criteria. After failing other therapies
these women were injected with 150—400 units of
botulinum toxin type A into three sites on each
side in the puborectalis muscle. After a mean
follow-up of 12 months, none of the patients had
recurrent vaginismus, and 75% were able to
achieve satisfactory intercourse [38]. More
specifically there are case reports describing the
use of botulinum toxin in a postoperative patient
who experienced de novo dyspareunia and vagi-
nismus [39].

Rectal Injury

Injury to surrounding structures is always a
potential complication of surgical intervention.
The defect present in a rectocele is of the tissue
between the vagina and rectum. This intimate
relationship of the rectum and the rectocele defect
make the rectum a potential source of inadvertent
injury.

Preoperative Avoidance in Preparation
Once again, there are multiple ways to address
posterior repairs, and when thinking about the
approach, the chance of rectal injury deserves
consideration. Depending on surgeon preference,
and surgical approach, bowel prep may be used
preoperatively. A bowel prep does not necessar-
ily decrease the risk of rectal injury; however it
does decrease the risk of gross contamination if
in fact a rectal injury is made. Women with symp-
tomatic rectoceles can have a significant of con-
stipation and trapping of stool at baseline. In
cases where women have excessive amounts of
stool in the rectal vault, intra-operative rectal
exam can be a more challenging proposition. An
enema given preoperatively can be an effective
way of cleaning out the rectal vault. Enemas are
generally well tolerated and do not dehydrate
patients the same way a full bowel prep would.
Patients that are undergoing intra-abdominal
repairs of rectocele, may benefit from a modified
bowel prep. The authors of this chapter have not
found this particularly helpful in routine
laproscopic/robotic cases. Other laparoscopic
surgeons have suggested this decreases distention
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secondary to bulky stool or excessive bowel gas
that can make dissection more challenging and
interfere with visualization.

Intra-operative

Utilizing a drape or a draping technique that
allows for digital rectal examinations during rec-
tocele repair is very valuable to help avoid or rec-
ognize rectal injury during dissection and or
suture/trocar placement. The finger allows the
surgeon to ensure that the rectal wall is not vio-
lated. Further, after repair palpation via rectal
exam, the surgeon can identify the presence of
suture or mesh material that may have been inad-
vertently placed.

If an abdominal approach with laproscopic or
robotic assistance is selected good basic laparo-
scopic technique should be observed. Use of
these measures is aimed at minimizing risk of
injury to hollow viscous organs. These practices
include utilizing an OGT or NGT, and placement
of a Foley catheter. We also avoid the use of
nitrous oxide to prevent distention of the bowel.
Decompression of bowel and bladder is espe-
cially important when gaining access to the
abdominal cavity and thus these measures are not
necessarily aimed at reducing rectal injury.
However intra-operatively they allow for better
visualization and can prevent inadvertent injury
during dissection.

In a retrospective look at rectal injury during
vaginal surgery Hoffman et al. found that over an
11-year period they had a 0.7% injury rate utiliz-
ing a vaginal approach for a variety of surgical
indication including prolapse [40]. They felt that
after reviewing the cases prevention of injury
required careful sharp dissection, preliminary
dissection on either side of the midline, and occa-
sionally the insertion of a finger into the rectum.
They suggest that Injection of sodium chloride
solution or a dilute vasoconstrictor may also
facilitate dissection. The authors of this chapter
do not routinely utilize this technique during the
posterior dissection because of the potential for
distortion of the already thin tissue planes.

Preoperative use of estrogen in postmeno-
pausal women can also be considered to thicken
the vagina and this may facilitate dissection.
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However this has not been investigated directly to
make evidence-based recommendations.

Mesh prolapse repair kits may require place-
ment via blind trocar passage and this has led
some to investigate the risk of rectal injury during
posterior mesh kit repair. One series of mesh pro-
lapsed repair kits, with only short-term follow-
up, the authors found that they had a 1.1% rectal
injury rate [41]. Interestingly, both of the patients
were noted to have sustained the rectal injury
during the initial dissection and not from the tro-
car passage. Both patients had the injury repaired
primarily and one did eventually have a posterior
mesh placed and the other was converted to a
more traditional colporrhaphy. Though there is
not much data regarding the placement of mesh
after rectal injury, we would argue against it. The
same study did have 1.6% intra-operative bladder
injury rate. Conversely these injuries were sec-
ondary to the trocar placement and not
dissection.

However, injury to the rectum has been noted
in other series of patients treated with mesh kits
where rectal injury was not caused by the initial
dissection [42]. In this series the rectal injury was
found 1 week postoperatively when a rectoscopy,
done for refractory dedicatory pain, reveled an
arm of the prolapse repair kit mesh traversing the
lumen of the rectum. The series had 62 patients
with at least part of the surgery including a poste-
rior repair resulting in a 1.6% rectal injury rate.

Patient with pelvic organ prolapsed may
elect to undergo treatment by an abdominal
approach (open laproscopic with or without
robotic assistance). These patients can have a
significant amount of posterior defects that the
surgeon can attempt to address from the abdom-
inally route. To achieve this, the dissection is
carried down toward the perineal body between
the vaginal wall and rectum. In one series of
165 women with vaginal vault prolapse under-
going laparoscopic sacrocolpopexy (using a
polypropylene mesh) three sigmoid perfora-
tions were noted. These were injuries were all
noted in women being treated for rectocele, pre-
sumably during the posterior dissection. The
injuries were all successfully treated by
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laparoscopy suture repair of the injury that was
recognized intra-operatively [43].

Another series of 124 laparoscopic sacrocol-
popexy (using multifilament polyethylene
terephthalate-polyester) noted two intra-operative
rectal injuries (1.6%). There were three bladder
injuries (2.4%) noted as well. One of the rectal
injuries was immediately recognized and suc-
cessfully repaired; the procedure proceeded as
planed with uneventful follow-up for this patient.
There was however one patient that developed a
rectovaginal fistula following an occult rectal
perforation. This was noted 3 weeks after the sur-
gery and the fistula was debrided and closed with
suture. A transitory colostomy was concomitantly
performed. This patient unfortunately also devel-
oped a lumbosacral spondylodiscitis diagnosed at
4 months, and required prolonged antibiotic ther-
apy before complete resolution [36].

Recognition of a rectal injury, regardless of
approach, remains paramount in trying to mini-
mize the morbidity to the patient. Once the injury
is realized the surgeon must perform an adequate
mobilization of the injured area. The mobiliza-
tion allows for appropriate exposure so that the
injury can be closed in entirety. The mobilization
of the rectum away from other tissue is also usu-
ally necessary to allow the surgeon to complete
the prolapse repair. Lastly this mobilization is
critical to allow for a tension free repair.

Next, a two layer closure should be performed.
The first layer uses delayed absorbable sutures to
close the rectal mucosal defect (usually in a run-
ning fashion). The second layer is an imbricated
sero-muscular layer using a permanent suture in
a Lembert-type fashion. It should also be noted
that during the dissection required to mobilize
the injured bowel, it is often possible to identify
additional tissue (fat, fascia) that can be used to
cover the two layered closure.

The final factor in ensuring the best possible out-
come from an intra-operative repair of a rectal
injury is given patient appropriate postoperative
instructions. Ensuring that the patient is having soft
bowel movement is paramount. Also patients
should avoid anything per rectum for approximately
6 weeks. Fecal diversion is usually not necessary.
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Fig. 4.3 Posterior mesh complication. (a) View during a
sigmoidoscopy of an eroded (or misplaced) mesh visual-
ized in the lumen of the rectal wall. (b) An intra-operative

Postoperative Identification

and Management

One of the concerns about the use of mesh for
vaginal prolapse repairs is late complications with
mesh extrusion or erosion. This problem can
occur in the vaginal lumen, which is much more
likely to be discovered on routine pelvic examina-
tions during follow-up. Mesh can also erode into
the rectal lumen, which may not be routinely
visualized or palpated during a postoperative
speculum examination of the vagina. A digital
rectal examine should thus be considered part of
the postoperative physical exam (especially if a
posterior repair was preformed). It requires a high
index of suspicion to diagnose problems such as
mesh extrusion into the rectum. There are case
reports and prolapsed repair series that describe a
small, but real, number of women that develop
mesh extrusions erosions or misplacements into
the rectum recognized postoperatively [44, 45].
Women may present with rectal bleeding, change
in bowel habits, worsening dyspareunia several
months after posterior prolapsed repair with mesh.
Physical examination may be all that is needed to
confirm suspicion of a mesh complication but
more involved testing with a rigid sigmoidoscope
may also be necessary. Figure 4.3 shows an exam-
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photo of the mesh removal via a transvaginal approach.
The surgeons finger is placed in the rectum to aid in the
removal of the mesh. Reproduced from Hurtado et al. [44]

ple mesh seen by and endoscope in the rectal wall.
Borrowing from the trauma literature on penetrat-
ing rectal injuries, we know that rigid sigmoidos-
copy is much more sensitive than digital rectal
exam for uncovering rectal injury. This is a differ-
ent population with a different mechanism of
injury, however if suspicion is high that a rectal
injury occurred (or developed) digital rectal exam
alone may not be adequate [46].

Cases of rectal vaginal fistula have also been
reported with the use of mesh to augment a poste-
rior colporrhaphy and posterior intravaginal sling-
plasty (see Fig.4.4) [47]. Women withrectovaginal
fistula may present with foul smelling vaginal
discharge, systemic signs of infection, and possi-
bly pelvic/perineal adenopathy. Repairs of these
fistulas are more involved than repairs of a straight
forward mesh extrusions. These repairs often
require local tissue flaps. In more complicated
cases diverting colostomy may be considered.

Once discovered, attempts to treat the mesh
complication can be done endoscopically. This is
usually done by cutting the exposed mesh and
allowing the injury to heal by secondary inten-
tion. However if this is unsuccessful, not possi-
ble, or if a more definitive approach is desired a
transvaginal excision of mesh is warranted.
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Fig. 4.4 Rectovaginal fistula. (a) Rectovaginal fistula
demonstrated by a lacrimal duct probe entering the
vagina and exiting the anus. (b) Posterior intravaginal

In the event that a transvaginal excision of syn-
thetic mesh is needed the goal is to remove as
much (if not all) of the mesh as possible and to
repair any violations of the rectum that were dis-
covered or occurred. Based on the extent of the
injury and comfort of surgeon these procedures
can be done in conjunction with a colorectal sur-
geon. The authors of this chapter have favored a
posterior midline vaginal incision to allow for
complete exposure. The vaginal epithelium should
then be dissected from the fibromuscularis later-
ally. The mesh should be identified and in order to
facilitate the initial dissection grasping it with an
instrument such as an Allis clamp is useful. Ideally
the distal edge of the mesh is now identified and
freed sharply. At this point the mesh should be dis-
sected off of the rectovaginal septum in a cephalad
direction. The use of a finger in the rectum can
help the surgeon appreciate the appropriate depth
of dissection as well as the area(s) of rectal viola-
tion. Further the rectal exam can identify the loca-
tion of the anal sphincter. Awareness of this
location allows us to avoid unnecessary sphincter
injury. The mesh should be removed laterally to
the pelvic sidewalls to as great an extent as possi-
ble. This is often aided by incising the mesh down
the middle allowing for dissection above and
below the synthetic mesh, freeing it completely.

sling plasty polypropylene mesh protruding though the
dissected rectovaginal fistula. Reproduced from Hilger
and Cornella [47]

In many case mesh can become incorporated into
the rectal submucosa, or is place through the rectal
mucosa and in order to remove it may be neces-
sary to resect a full-thickness portion of the ante-
rior rectal wall. The defect should be closed in at
leas two layers in a water tight fashion. A procto-
scope or other means of irrigating the rectum (i.e.,
a catheter) should be used to ensure that the clo-
sure is adequate. After the mesh removal and
defect repair the rectocele may be present and
should be closed without another synthetic mate-
rial. The vaginal epithelium is then closed.

Other Complications

Mesh extrusion (previously described as ero-
sions) into the vaginal epithelium can also be
seen if mesh is used to augment posterior
repairs [48]. Dwyer et al. had a 9% overall
erosion rate noted with the use of monofilament
polypropylene mesh placed in the anterior and
posterior compartment found (and one patient
who developed a rectovaginal fistula). Posterior
vaginal mesh extrusion is handled in much the
same way that any mesh extrusion is handled as
discussed elsewhere in this book. Observation
may be warranted if asymptomatic. Topical local
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estrogen is another conservative approach, and
finally local excision closure of the vaginal epi-
thelium may be necessary.

Lim et al. retrospectively noted a 12.9% inci-

dence of vaginal mesh erosion at 1 year, when a
vicryl-prolene mesh was used with posterior col-
porrhaphy. The authors noted that all of these
erosions were dealt with by easily trimming the
area, without the need of mesh removal, in the
outpatient setting.
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Complications of Transvaginal
Apical Repairs: Evaluation
and Management

Kamran P. Sajadi and Sandip P. Vasavada

Introduction

The transvaginal approach to the vaginal apex is
commonly performed for pelvic organ prolapse,
and offers a minimally invasive alternative to the
transabdominal route. Nonetheless, as with any
major surgical procedure, there are complications
specific to these approaches. Complications com-
mon to all procedures, including urinary tract
infection, wound infection, venous thrombosis,
and neuropraxias, are discussed in Chap. 2. We
will focus on major complications related to
transvaginal approaches to apical prolapse repair
including ureteral or bowel injury, hemorrhage,
and peripheral nerve injury.

Ureteral Injury and Obstruction

Ureteral obstruction is a known complication of
uterosacral vaginal vault suspension (USVVS),
usually related to kinking of the ureter during
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plication of the uterosacral ligament to the vaginal
cuff. The distal uterosacral ligament is intimately
involved with the cardinal ligament— which con-
tains the uterine vessels—and lies in close prox-
imity to the ureter. Anatomic studies of the
ligament demonstrate that the middle and proxi-
mal segments may be ideal for use in apical sus-
pension, with the mean+SD distance from the
ureter 0.9+0.4 cm distally, 2.3+£0.9 cm in the
middle segment, and 4.1+0.6 cm proximally
(Fig. 5.1) [1]. Obstruction can occur in up to 11%
of procedures [2], but the incidence is markedly
reduced by performing cystoscopy at the conclu-
sion of the procedure. Indigo carmine is injected
intravenously, and cystoscopy is performed
to visualize efflux of blue dye from each ureter.
If a strong ureteral jet is seen from both sides
after the vault suspension has been completed,
then ureteral obstruction is unlikely. A study of
hysterectomies showed that cystoscopy is cost-
effective when the rate of injury is at least 2% [3],
and intraoperative as opposed to postoperative
diagnosis of ureteral obstruction substantially
reduces morbidity [4].

Ureteral Obstruction: Intraoperative
Presentation

When there is no efflux from one or both sides,
it is important to have a clear plan and algorithm
in place for diagnosis and management. First,
consider the patient scenario. Reevaluate the
patient’s history to consider if she has had a prior

H.B. Goldman (ed.), Complications of Female Incontinence and Pelvic Reconstructive Surgery, 49
Current Clinical Urology, DOI 10.1007/978-1-61779-924-2_5, © Springer Science+Business Media, LLC 2013


http://dx.doi.org/10.1007/978-1-61779-924-2_2

50

K.P. Sajadi and S.P. Vasavada

<o
3 * Rectum
(mobi

obilized)

/
Sacral promontory

Fig. 5.1 Abdominal view illustrating the relationship
between the ureter and the uterosacral ligament.
Proceeding cephalad, the uterosacral ligament proceeds

nephrectomy or ureteral reimplant, in the latter
case the ureter may efflux from a different posi-
tion. If the patient has had any previous abdomi-
nal imaging, it can be helpful in identifying the
occasional case of a prior nephrectomy or con-
genital absence of the ipsilateral kidney. In addi-
tion, confirm the time of administration of indigo
carmine with the anesthesiologist or nurse, as
early delivery may mean that all dye has been
excreted, or late delivery may mean you have
not watched the ureteral orifice long enough.
Many different maneuvers have been attempted
to promote more rapid excretion of the dye. Most
commonly, ensuring adequate hydration by the
anesthetist and/or administrating a diuretic such
as furosemide may promote more rapid renal

Cardinal ligament

Uterosacral ligament

Ureter
CSSL muscle complex

o
Piriformis muscle

Presacral fascia

medially while the ureter proceeds laterally. Vault suspen-
sion to the proximal third therefore has the lowest rate of
ureteral obstruction. Illustration from [38]

excretion of indigo. Resuming a level position or
reverse Trendelenburg to encourage gravitational
drainage has also been performed, although
these reports are anecdotal.

Once sufficient time has passed to confirm a
lack of excretion from one or both sides, there are
a few ways to proceed. One option is to cut the
more distal (i.e., more lateral) uterosacral plica-
tion suture (the uterosacral ligament is closest to
the ureter distally) out of the vaginal cuff, and
observe if efflux then occurs. With an assistant, it
is possible to cut this suture while the cystoscope
is still in place. If this suture was the cause, brisk
efflux will usually immediately ensue and most
pelvic reconstructive surgeons would not attempt
to replace the suture in this situation, believing
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the remaining suspension sutures to be adequate.
If efflux does not ensue, remove the remaining
sutures on that side, one at a time, proceeding
from the most lateral and caudad to the most
cranial and medial. It is important to remember,
however, that if a concomitant anterior colpor-
rhaphy was performed, that procedure also carries
a risk of ureteral obstruction, and it may be pru-
dent to remove those sutures first, because it is
easier to repeat an anterior colporrhaphy than an
apical suspension.

Occasionally, there will still be a lack of efflux
even after removal of all potentially offending
sutures. If the patient lacks preoperative upper
urinary tract imaging or sufficient historical rea-
son to explain the lack of efflux, a urologic con-
sultation may be prudent. The most common
obstacle to performing retrograde ureterography
in such cases is that these patients are often not
positioned appropriately on the bed or on an
appropriate operative table for pelvic fluoroscopy.
Therefore, many urologists will attempt blind
passage of a wire or ureteral catheter into the
ureter to assure patency. If this is done, a flexible
tipped, soft hydrophilic wire should be used, and
even then there is risk of converting a ureteral
kink or obstruction into a ureteral perforation.
Making the extra effort to obtain a C-arm and
repositioning the patient can significantly
improve patient safety. With retrograde uretero-
pyelography, the urologist can accurately assess
the patency of the ureter and make a decision
whether or not a stent should be placed. If there
is a suspicion of injury and a stent can be passed,
it should be left in place for a minimum of 4-6
weeks [4].

Ureteral Obstruction: Postoperative
Presentation

Ureteral injury is a potential complication of ute-
rosacral colpopexy even when intraoperative
cystoscopy reveals bilateral ureteral efflux.
So-called “delayed obstruction” may occur due
to excessive scarring between the uterosacral pli-
cation and the distal ureter, due to compromise
of the ureteral blood supply or perhaps because

of inadequate intraoperative examination for
efflux. Ureteral obstruction presents in the acute
postoperative period with flank pain, nausea and
vomiting, and potentially fever. The diagnosis
should be confirmed with imaging, and the study
of choice in patients with normal renal function
is CT Urography (CTU, see Fig. 5.2). The sever-
ity of hydronephrosis, site of ureteral obstruc-
tion, presence and location of any extravasation,
presence or size of a potential urinoma, and the
status of the contralateral kidney can all be
assessed with a CTU. Once identified, in the
acute postoperative period (up to 7 days), cutting
the offending colpopexy sutures may be sufficient
to relieve the obstruction. It is usually ideal
to perform this in the operating room for sev-
eral reasons. Aside from patient comfort, under
anesthesia cystoscopy and retrograde ureteropy-
elography can be performed at the same time,
to confirm patency of the ureter following
removal of the suture(s). In addition, given the
potential for ureteral edema and the severity of
the obstruction, many urologists would choose
to place an indwelling ureteral stent after relief
of the obstruction. With further delay in presen-
tation or failure to unobstruct in this manner,
open abdominal or laparoscopic ureterolysis
and reimplant is often necessary, although trans-
vaginal ureterolysis and retrograde stenting has
also been reported [5]. In a meta-analysis of
USVVS, there was a 1.8% rate of ureteral
obstruction, of which 2/3 resolved with suture
removal, and the remainder required ureteral
reimplantation [6].

Other Apical Suspensions

The sacrospinous ligament is fairly posterior to
the path of the ureter, and so sacrospinous liga-
ment fixation (SSLF) is rarely associated with
ureteral obstruction. A cohort of women under-
going SSLF found a 3.5% rate of temporary ure-
teral obstruction [7]. Although 88 of the 200
women studied underwent simultaneous anterior
colporrhaphy, all of the ureteral obstructions
were right-sided, as were the apical suspensions,
implicating the latter. Although no interventions
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Fig. 5.2 A woman with postoperative suspicion of ureteral
injury is found to have right hydronephrosis on a CT
(a). Right retrograde ureterography demonstrates medial
deviation of the distal ureter, and the distal ureter is not

were required, the study does not explain the
presentation or management of these patients.
The iliococcygeus suspension has recently gained
popularity, with one of the purported benefits
being the lack of vital structures in the immediate
vicinity of the iliococcygeal fascia. The risk of
ureteral injury and obstruction in this procedure
is therefore theoretically low, and to our knowl-
edge none have been reported [8].

opacified (b). A wire was successfully passed (¢), over which
a stent was then placed (photograph courtesy of Howard
Goldman, MD, Cleveland Clinic, OH)

Hemorrhage

Sacrospinous Ligament Colpopexy
or Hysteropexy

Significant hemorrhage is more common with
sacrospinous colpopexy or hysteropexy than with
other transvaginal apical repairs, largely due
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Fig. 5.3 Sagittal cadaveric dissection demonstrating the
relationship of the coccygeus-sacrospinous ligament
(C-SSL) to the sacral nerve roots and pudendal nerve

to the ligament’s delicate anatomic location.
The sacrospinous ligament, running for about 5
or 6 cm [9] between the ischial spine laterally and
the lateral border of the sacrum medially, forms
the inferior border of the greater sciatic foramen,
through which pass the superior gluteal vessels
above the piriformis muscle, and the inferior glu-
teal and internal pudendal vessels below. The
internal pudendal neurovascular bundle runs just
inferior and medial to the ischial spine, and there-
fore suspension sutures should be sufficiently
medial and superficial to these structures
(Fig. 5.3). Similarly, dissection and suture place-
ment should avoid the cephalad border of the
sacrospinous ligament in order to minimize risk
to the gluteal vessels and sciatic nerve. Although
there is variation in the distance between the
ischial spine and pudendal nerve and vessels and
the sciatic nerve [10], in general these structures
can be avoided by placing suspension sutures in
the middle or medial third of the ligament, avoid-
ing the cephalad border of the ligament, and plac-
ing sutures through the ligament alone, and not
deep through the underlying coccygeus muscle.

(PN). Important vascular structures include the internal
pudendal artery (IPA) and the more medial inferior gluteal
artery (IGA). Source: Roshanravan et al. [28]

Sacrospinous ligament colpopexy or hys-
teropexy can be performed unilaterally (usually
to the right, to avoid the sigmoid colon) or bilat-
erally, and is approached through either the ante-
rior or posterior vaginal wall. In either case,
copious hydrodistension of the vaginal mucosa,
especially with epinephrine-containing solutions,
can provide not only hemostasis, but also better
anatomic delineation of the plane between the
vaginal mucosa and muscularis. Meticulous
attention to this plane reduces the likelihood of
significant bleeding and injury to adjacent vis-
cera (the bladder anteriorly or the rectum posteri-
orly). SSLF is associated with deviation of
vaginal axis posteriorly (and laterally, in the case
of unilateral fixation), and therefore increased
risk of anterior vaginal wall prolapse recurrence,
and many surgeons feel the anterior approach
reduces this deviation. In a retrospective cohort
study comparing both approaches, there was
improved apical and anterior vaginal wall sup-
port in the anterior group, and a lower reopera-
tion rate [11]. No randomized controlled studies
have compared the two.
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We believe the posterior approach offers
better control of bleeding because of an increased
space in which to place hand-held retractors
(Breisky-Navratil) for optimal visualization of
the ligament and surrounding structures. With
direct visualization, the judicious placement of
small surgical clips on bleeding vessels can pre-
vent significant hemorrhage. A comparison of
suture placement methods found increased com-
plications with suture placement by palpation as
opposed to direct visualization, especially with
blood loss and nerve-related complications [12].
Of note, the group criticized the use of a
Deschamps needle driver by palpation as opposed
to standard needle driver under direct vision,
however we use the Deschamps needle driver
under direct visualization, and feel these differ-
ences are due to visualization as opposed to the
type of driver.

Bleeding Management

With appropriate judgment, small, slow venous
bleeding where the source cannot be directly
visualized can be managed by completing the
operation, closing, and sufficiently packing the
vagina so that pressure can be maintained at least
overnight. Alternatively, when significant bleed-
ing occurs, the anesthetist should be notified to
monitor hemodynamics, and obtain a blood type
and screen or cross-match if not done preopera-
tively. The extraperitoneal approach of this oper-
ation offers the advantage of easy packing with
sponges and application of pressure transvagi-
nally to slow the bleeding and allow appropriate
time for decision-making and definitive manage-
ment. After packing the vagina and holding pres-
sure for sufficient time (at least 5 min if bleeding
is significant), slowly reexpose the area to assess
if the source is visible and amenable to suture or
clip application. Arterial bleeding is easier to
identify in this situation, but occasionally
significant venous ooze makes source
identification extremely difficult.

When bleeding is considerable and/or there is
question of hemodynamic compromise, then
definitive vascular control is necessary. If suspen-
sion sutures have been placed or can be placed
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quickly, then vault suspension may be completed
as rapidly as possible. Attempting to control the
bleeding via an open retropubic or abdominal
route is invasive, time-consuming, and often
unsuccessful, as the expanding retropubic hema-
toma makes identification of the source, and pres-
ervation of important surrounding structures,
difficult.  Moreover, extensive ‘“‘surgically
significant” collateral circulation exists, and there-
fore control of the internal iliac artery may be
insufficient to stop bleeding [9, 13]. The best
definitive management in this case is angiography,
either via an interventional radiologist or, if an
interventionalist is not readily available, a vascular
surgeon. While awaiting the consultation, adequate
resuscitation with crystalloid and, once available,
packed red cells is prudent. Continue to pack the
vagina and apply pressure until arrangements for
definitive management have been made.

Occasionally, a patient will present following
SSLF with significant postoperative hemorrhage,
in which case a similar protocol is usually effec-
tive. Again, transvaginal or transabdominal
exploration to control bleeding is often difficult
and ineffective. Placement of a vaginal packing
and attention to hemodynamic monitoring and
resuscitation, if necessary, are the next steps
while arrangements are made for angiographic
control of hemorrhage.

lliococcygeus Vaginal Vault Suspension

As the iliococcygeus lies distal and anterior to the
sacrospinous ligament, and requires less dissec-
tion and exposure for placement of suspension
sutures, many feel there is less hemorrhage
reported with this approach. One comparative
study of iliococcygeal vs. sacrospinous fixation
found similar rates of hemorrhage and transfu-
sion between the two approaches [14]. Another
study of iliococcygeal suspension found a mean
estimated blood loss of 358 mL, and 3 of 110
patients had hemorrhage >750 mL [15]. To our
knowledge, however, there have been fewer sur-
gical series, anatomical studies, and no random-
ized controlled trials regarding the iliococcygeal
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suspension and therefore, much of our knowledge
is anecdotal.

Uterosacral Vaginal Vault Suspension

Hemorrhage requiring blood transfusion during
USVVS is about 1.3% [6]. Prompt attention to
bleeding is necessary because this procedure is
intraperitoneal and therefore it can be difficult to
control by tamponade alone. In addition, when
bleeding is encountered during USVVS, it is
important to remember that the most common
sources may be the vascular pedicles if a con-
comitant vaginal hysterectomy was performed.
For this reason, leaving suture tags on the pedi-
cles for easy retrieval and examination can be
invaluable. Again, the distal uterosacral ligament
lies close to the uterine vessels, and therefore tar-
geting suspension sutures towards the middle or
proximal uterosacral ligament can minimize
bleeding. Minor to moderate bleeding from place-
ment of the uterosacral ligament suture can be
controlled by applying tension to the suture until
the end of the operation, at which point it can be
tied down to stop the bleeding.

Bowel Injury

Sacrospinous Ligament Fixation
and lliococcygeal Suspension

As extraperitoneal operations, the SSLF and ilio-
coccygeal suspension offer the potential advan-
tage of less small bowel and colonic injury.
However, the procedures themselves involve per-
foration into and dissection of the pararectal
space and so rectal injury is a known risk that
patients should be counseled about preopera-
tively. Unilateral right-sided SSLF is preferred
because this avoids the recto-sigmoid junction,
and makes retraction of the rectum easier.
Through the posterior approach, copious hydro-
dissection in the proper plane between the vagi-
nal mucosa and muscularis makes dissection of
the vaginal wall off the rectum easier. After

beginning the dissection sharply, with adequate
hydrodissection the rectum can usually be bluntly
swept off the vagina in patients who have not had
previous repairs. Caution is advised when a pre-
vious posterior colporrhaphy has been performed,
as there is an increased risk of rectal injury in that
setting. When there is uncertainty about the plane,
keeping a finger behind the vaginal mucosa is
helpful on the vaginal aspect, and occasionally a
second glove can be worn and a finger placed in
the rectum to guide dissection.

After the rectum has been swept off the vagina,
when perforating into the pararectal space, the
sacrospinous ligament can be exposed by palpat-
ing the ischial spine and sweeping the finger
medially. When using Breisky-Navratil retractors
to expose the ligament, great care is needed in
placing these retractors to avoid rectal laceration.
First, manual dissection must ensure there is ade-
quate space for the first (thinner) retractor.
Second, place the retractor laterally, against the
pelvic sidewall, and then rotate it 180° so that it
retracts the rectum, rather than inserting it along-
side the rectum, which may result in a tear.

Rectal laceration or perforation has been
reported in 0.4—4% of SSLF [16-20]. Most rectal
injuries occur in the distal anterior rectum upon
initial dissection [17, 19]. These injuries are usu-
ally small (<2 cm) and can managed with primary
closure in 2-3 layers, copious irrigation, and
postoperative bowel rest for 2 or 3 days [17].
Many vaginal reconstructive surgeons may repair
these injuries themselves, but obtaining a col-
orectal surgery consult intraoperatively can be
helpful for technical and medicolegal reasons. If
the injury is readily identifiable, easily accessi-
ble, and can be closed in multiple layers in a
tension-free manner in a healthy patient without
a history of irradiation, then diverting colostomy
is usually not necessary.

For sutures that are not placed under direct
vision, such as with a suture-capturing device,
inadvertent placement of the suture through the
rectum can occur. Usually this can be identified
intraoperatively with a careful digital rectal
examination. If suture is palpable, remove it and
replace the suture, and usually there are no
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sequelae. Identifying rectal placement of suture
is essential; however, as there are scattered case
reports of significant pararectal infectious com-
plications associated with SSLF [21, 22].

Uterosacral Vaginal Vault Suspension

Despite the intraperitoneal nature of the opera-
tion, bowel injury is rare with USVVS, and is
reported in less than 1% of cases [6]. Small bowel
obstruction (SBO) in particular is very rare, and
was first reported in a series in 2006 [23]. Three
patients presented with significant nausea and
vomiting on postoperative days 1-14 and were
found to have possible SBO [23]. After failing
conservative management, all subsequently
underwent laparoscopy. The source of the
obstruction was adhesions in two of the patients,
and a prolene suture in the third. One of the
patients requiring significant adhesiolysis under-
went small bowel resection and enteroenteros-
tomy due to enterotomies during dissection.

Despite the low reported rate of small bowel
injury or obstruction, there are several important
technical considerations required to keep this rate
low. When exposing the uterosacral ligaments,
packing of the bowel with tagged, counted lapa-
rotomy sponges is usually necessary. The perito-
neum should be carefully inspected for abdominal
adhesions, the sponges advanced slowly and gen-
tly to avoid enterotomies, and gentle retraction on
the sponges to minimize trauma. Similarly, these
packs should be removed slowly and carefully,
and counted, after placing suspension sutures. If
performing culdoplasty, care in closing the pari-
etal peritoneum can avoid capturing bowel in the
closure.

Evisceration

Small bowel evisceration has been reported fol-
lowing vaginal hysterectomy [24, 25], as well as
following transvaginal enterocele and SSLF [26].
Evisceration is a surgical emergency, and although
some have had success through a transvaginal
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route alone, usually a transabdominal route is
helpful to assess the viability of the small bowel
involved [27].

Neurologic and Pain Complications
Sacrospinous Ligament Fixation

Knowledge and understanding of the nearby
anatomy is essential. Suture placement in the
middle third of the sacrospinous ligament avoids
the region of the pudendal nerve, and staying
caudad to the greater sciatic foramen avoids the
sciatic nerve [10]. Anatomic studies also reveal,
however, that nerves to the coccygeus and levator
ani actually pass ventral to the ligament in the
middle segment, where sutures are typically
placed, and may be encountered during dissec-
tion and suture placement [28]. Histologic stud-
ies of the ligament itself confirm nerves within
the substance of the ligament, especially in the
middle segment [29], which explains the poten-
tial for pain after this operation. In fact, another
cadaveric study found the only nerve-free region
of the ligament to be the medial third [30], which
is more medial than is often described in the
operation.

Buttock or tailbone pain, which may be due
to involvement of peripheral nervous branches
or to the tension on the ligament, occurs in
around 6-14% of patients after SSLF [7, 31, 32].
The majority of cases of postoperative buttock
pain resolve spontaneously or with medical
management, although in one report 3 of 18
patients with postoperative pain subsequently
had chronic pain [32]. Persistent pelvic and
perineal pain should raise suspicion of potential
pudendal nerve entrapment. History and physi-
cal exam will indicate onset of symptoms coin-
cident with surgery, in the sensory distribution
of the pudendal nerve. Although removal of the
offending suture should not be delayed, a report
of a patient who presented 2 years after SSLF
noted that they still had complete relief after
suture removal even after that length of time
from surgery [33].
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Uterosacral Vaginal Vault Suspension

The intraperitoneal nature of this operation
makes direct visualization of retroperitoneal vas-
culature and nerves difficult, and therefore a
thorough anatomic understanding is necessary.
Assessing the position of the ischial spine allows
avoidance of the pudendal nerve, which is usu-
ally sufficiently far from the uterosacral liga-
ments [34]. On the other hand, the sacral nerve
routes are susceptible during USVVS. A cadav-
eric study demonstrated that by tenting the utero-
sacral ligaments distally and ventrally using an
Allis clamp before suture placement, the sacral
nerve roots can be avoided [34]. Although ten-
sion on the ligament is also distributed to the ure-
ter, this effect is seen most dramatically distally,
and can be avoided by proximal suture place-
ment [1]. The sacral nerve roots as well as the
intrapelvic portion of the sciatic nerve are vul-
nerable to entrapment during uterosacral suspen-
sion, which can explain postoperative pain in
some patients [35]. Sensory neuropathies have
been reported in 3.8% of patients [36]. Pain tends
to present in the acute postoperative period, in
the distribution of the S1 through S3 nerve roots,
and can be successfully managed by removal of
the ipsilateral suspension suture, or with medical
management [36, 37].

Summary

Transvaginal apical suspensions can have serious
complications, including hemorrhage, visceral
injury, and neurologic sequelae. Intimate knowl-
edge of the relevant anatomy can, however,
reduce these risks, and the majority of complica-
tions can be successfully treated with proper
identification and management.
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Complications of Abdominal
Sacrocolpopexy

Michelle Koski and J. Christian Winters

Introduction

With the aging of our population, pelvic organ
prolapse is an increasingly common condition
that negatively affects patient quality of life.
Vaginal vault prolapse has been reported to occur
in as many as 18.2% of all women with prolapse
[1], and many would suggest that vaginal vault
prolapse is a component of most high-grade ante-
rior compartment descensus. Several repairs exist
that reconstitute support to the vaginal vault, and
certainly there is no single procedure that is opti-
mal for all patients. Abdominal sacral colpopexy
(ASC) offers an effective and durable repair for
vaginal vault prolapse [2]. It maximizes func-
tional vaginal length and approximates the nor-
mal vaginal axis [3]. ASC should be considered
especially in patients with failed prior vaginal
repairs, isolated high-grade apical prolapse, and
in younger patients with apical prolapse who
would like to maintain sexual function [4].
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The procedure may be performed open, laparo-
scopically, or robotically. In our experience, the
key components of the operation though the open
or robotic approach include utilization of a per-
manent, type I macroporous mesh, secure suture
fixation of the graft to the sacral promontory and
vaginal cuff (Fig. 6.1), complete enterocele
reduction and culdoplasty, and the addition of
concomitant anti-incontinence procedures as
indicated [4]. We affix the vaginal portion of the
graft with multiple sutures to distribute the ten-
sion evenly over the vaginal apex (Fig. 6.2), and
avoid excessive tension between the apex and
sacrum (Fig. 6.3). We routinely close the perito-
neum over the mesh arm. In this chapter we will
address the recognition and management of com-
plications potentially associated with this method
of the repair, as well as outline complications that
have arisen from other variations.

Intraoperative Complications

In a large meta-review by Nygaard et al. [2],
intraoperative complications included hemor-
rhage or transfusion (0.18-16.9%), cystotomy
(0.4-15.8%), enterotomy or proctotomy (0.4—
2.5%), and ureteral injury (0.8—1.9%). In patients
undergoing the laparoscopic or robotic approach,
intraoperative complications associated with
pneumoperitoneum and port access may occur
which are not unique to colpopexy.

H.B. Goldman (ed.), Complications of Female Incontinence and Pelvic Reconstructive Surgery, 59
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Fig.6.1 Type 1 macropo-
rous mesh is sutured to the
sacral promontory and the
vaginal cuff

Fig. 6.2 The mesh graft is affixed to the apex of the
vagina with multiple sutures for even tension distribution

Hemorrhage

Presacral hemorrhage incurred during the dissec-
tion of the sacral promontory is one of the most
feared complications of ASC, as well as one of
the more commonly reported in the literature [2].
Bleeding from the presacral space may be large
volume because the bleeding vessels may retract
into the sacrum. Historically, in the 1970s, the

Fig. 6.3 Intraoperative view: graft in final position.
A space of two fingerbreadths between the graft and the
rectum prevents compression of the rectum under the
graft. Incised peritoneum will be closed over graft

operation was described with fixation of the mesh
graft to the level of S3—S4 below the sacral prom-
ontory in an attempt to create a more natural
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vaginal axis [5]. After a life-threatening hemor-
rhage at this site, Sutton advocated for fixation
higher on the sacral promontory at the S1-S2
level [6]. This site allows better visualization of
the middle sacral artery and the slight difference
in vaginal axis has not resulted in negative out-
comes. Careful dissection at the sacral promon-
tory should be used to avoid laceration of unseen
presacral vessels. Excessive blunt dissection
should be avoided to prevent shearing of the pre-
sacral veins. Monopolar cautery should be used
precisely, and diathermy cautery may be helpful
as well. If bleeding occurs in the laparoscopic or
robotic approach, increasing the intra-abdominal
pressure to 20 cm H,O may slow the bleeding
enough to see the vessel to cauterize. If uncon-
trollable bleeding is incurred which is not ame-
nable to direct cautery, it may be managed with
stainless steel thumbtacks [7], bone wax, or a
figure of eight stitch [8].

Cystotomy, Enterotomy, and Ureteral
Injury

Injury to the bladder or bowel may occur during
dissection or inadvertently. Care should be taken
at all points of bladder dissection to maintain a
full thickness dissection and avoid cystotomy.
Additionally, we try to avoid excessive cautery in
the dissection of the bladder from the vagina. If a
bladder injury is detected, it should be closed in
two layers with absorbable suture and an ade-
quately sized urethral catheter should be left for
bladder drainage. At this point, it would be at the
discretion of the surgeon whether to proceed with
mesh attachment to the vaginal apex. Mesh
should not be placed adjacent to or in proximity
to the cystotomy as it might predispose to erosion
of mesh into the bladder or fistula formation [9].
If vesical injury is missed, patients may present
with fever, pain secondary to urinoma or urinary
ascites.

Enterotomy with any fecal or enteric soilage
precludes placement of mesh. The bowel injury
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should be repaired and the case concluded. This
illustrates the benefit of preoperative bowel prep-
aration. If enterotomy is missed, patients with
unrecognized bowel injuries often present 1-2
days postoperatively and may lack the typical
signs of peritonitis. Patients may present with
low grade fever and leucopenia with a left shift.
If the injury was incurred in a laparoscopic case,
they may have severe pain at one of the trocar
sites. The clinician should maintain a high index
of suspicion to order a computed tomography
(CT) scan in these patients.

The ureters should be identified early on in the
case to avoid injury from dissection or entrap-
ment or kinking in the culdoplasty sutures. To
insure patency of the ureter we perform cystos-
copy after the conclusion of the case with admin-
istration of indigo carmine or methylene blue to
clearly visualize ureteral efflux.

Postoperative Complications

Postoperative complications in a comprehen-
sive review included urinary tract infection
(2.5-25.9%), wound infection or separation (0.4—
19.8%),ileus (1.1-9.3%), deep venous thrombosis
or pulmonary embolism (0.4-5.0%), and small
bowel obstruction (SBO) (0.6-8.6%), and inci-
sional hernia requiring repair (0.4-15%).
Additionally, mesh erosion was noted at an over-
all rate of 3.4% in the 2,178 patients reviewed in
this meta-analysis [2].

Vaginal Mesh Erosion

Key signs and symptoms of vaginal mesh erosion
include persistent pain, discharge, and occasion-
ally dyspareunia for the woman and/or her part-
ner. Suture erosions are typically asymptomatic
[10, 11]. A comprehensive review of ASC quoted
an overall mesh erosion rate of 3.4% [2], although
rates of erosion quoted in the literature vary [10,
12—14]. While mesh erosions after ASC typically
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occur 4-24 months after surgery [10, 12], they
may also present several years later [15]. Because
of this, determining an accurate erosion rate in
series is complicated by length of follow-up.
Additionally, mesh type, surgical technique, and
modifiable factors may affect the rate of erosion.

Mesh type appears to affect erosion rates
based on comparison of the literature, although
there have been no standardized trials comparing
different materials. In the Nygaard meta-analysis,
polypropylene carried an erosion rate of 0.5% in
comparison to 3.1% for polyethylene terephtha-
late (Mersilene; Johnson & Johnson), 3.4% for
polytetrafluoroethylene (Gore-Tex; W.L. Fore,
Flagstaff, AZ), 5.0% for polyethylene (Phillips
Sumika, Polypropylene Co., Houston, TX) and
5.5% for Teflon (E.I. DuPont de Nemours and
Co.) [2]. No conclusions were made in this review
regarding whether certain mesh types predispose
to erosion because in this setting they could not
control for other variables (method of graft place-
ment, concurrent hysterectomy, etc.). However,
certainly, particular mesh materials are more at
risk for erosion. Govier et al. found a 23.8% graft
complication rate (mesh erosion or infection) in a
retrospective review of 21 patients who under-
went ASC using a silicone coated polyethylene
preformed graft [13]. A subanalysis of the
Colpopexy and Urinary Reduction Efforts
(CARE) study found a nearly fourfold increased
risk of mesh erosion if Gore-Tex mesh was used
compared to non-Gore-Tex mesh, which reached
statistical significance and altered their use of
Gore-Tex mesh [14].

Biologic materials are not without complica-
tion. Allograft fascia lata has been described as a
biologic alternative to mesh. This material pre-
cludes the risk of mesh erosion. However, reports
of failures associated with attenuation or absence
of the fascia lata graft in reoperation [16, 17],
presumably secondary to autolysis, have led to
decreased use of this material. A retrospective
cohort study comparing polypropylene mesh to
Pelvicol (CR Bard, Murray Hill, NJ) and autolo-
gous fascia found a higher rate of failures as well
as erosions and other graft-related complications
in the Pelvicol group (although it should be noted
that Pelvicol was used more frequently in patients
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undergoing concomitant hysterectomy) [18].
Similar findings of high rates of graft-related
complications and unacceptable failure rates
were found with porcine grafts [19].

A modifiable risk factor for erosion after ASC
identified by the CARE trial analysis was tobacco
use [14]. In their group of 322 patients, smoking
was associated with a fivefold increased risk of
erosion. A retrospective study of 499 patients
undergoing ASC found a nonsignificant trend of
smokers requiring more than one surgery for
effective treatment of vaginal mesh erosion [20].
The dominant theory is that microvascular vasos-
pasm with associated hypoxia may lead to poor
wound healing and vaginal mesh erosion in
smokers [15].

Approach and technique affect mesh erosion
rates. If graft or suture is introduced through the
vagina in sacral colpoperineopexy, erosion rates
are increased. In a retrospective review of 273
patients, there was no statistically significant dif-
ference in mesh erosion rates for patients under-
going ASC (3.2%) or purely abdominal sacral
colpoperineopexy (4.5%). In patients undergoing
sacral colpoperineopexy with vaginal introduc-
tion of mesh or sutures, the erosion rates increased
to 16% (vaginal placement of sutures) and 40%
(vaginal mesh), which maintained statistical
significance on multivariate analysis. These
patients exhibited a shorter time to mesh erosion
as well, with median time to erosion 15.6 months
for ASC, 12.4 months for abdominal sacral col-
poperineopexy, 9.0 months in the suture group
(P<0.005), and 4.1 months in the vaginal mesh
group (P<0.0001) [21].

The role of concomitant hysterectomy in mesh
erosion after ASC has been debated. In the CARE
subanalysis [15], concurrent abdominal hysterec-
tomy was performed in 26% of the patients, who
incurred a 14% risk of erosion as compared to
4% in women who had undergone prior hysterec-
tomy. This represented a fivefold increased risk
of erosion. Culligan et al. found a statistically
significant increase in erosion rates in patients
undergoing concomitant hysterectomy in a retro-
spective review of 245 patients (27.3% erosion in
those undergoing hysterectomy, 1.3% erosion
without hysterectomy) [22]. A retrospective
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review of 313 patients found a statistically
significant fivefold risk of mesh erosion in women
on estrogen with concomitant hysterectomy [23].
Of note, they found no significant difference in
erosion rates in those undergoing concurrent hys-
terectomy in the non estrogen group, or in the
overall group as well. This data implies that either
estrogen or hysterectomy may increase erosion
rates. In our experience, it seems hysterectomy
would be the most likely risk factor. In contrast,
in a retrospective review of 124 patients undergo-
ing ASC (60 with hysterectomy and 64 without),
Brizzolara et al. found a low overall mesh ero-
sion rate of 0.8% and no significant difference in
mesh erosions in the hysterectomy group [12].
They attributed their success to two-layer closure
of the cuff, careful handling of tissues and use of
antibiotic irrigation [12]. Based on these findings,
if a small vaginal laceration is encountered dur-
ing colpopexy, we close the laceration in two lay-
ers as described in the previous study. Inreviewing
outcomes of colpopexy following hysterectomy,
the significance of the CARE subanalysis, as
opposed to retrospective reviews, is that it was
prospectively designed to capture complications,
including mesh and suture erosions, at regular
study intervals in the first 2 years.

In cases of mesh erosion after combined hys-
terectomy and ASC, the erosion site is usually at
the cuff. This may be secondary to potential vagi-
nal bacterial contamination of the mesh from the
opened vaginaduring hysterectomy. Alternatively,
poor healing may occur at the cuff secondary to a
devascularizing effect of cuff closure combined
with mesh vaginal attachment sutures [15]. Some
authors advocate supra-cervical hysterectomy as
an alternative to total hysterectomy at the time of
ASC [13]. Currently, the practice of concomitant
hysterectomy and ASC remains controversial.

In cases of erosion of Type I mesh (Dacron,
Marlex, Prolene), treatment with antibiotics and
trimming and covering of the mesh is sufficient
[11]. Because of the macroporous nature of the
mesh, it is expected that macrophages will pass,
making complete removal of the graft unneces-
sary. Additionally, eroded Type III mesh (combi-
nations of multifilament and macroporous
components: Teflon, Mersilene) may be treated
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with partial removal and reclosure of vaginal
flaps [11]. However, infected Type II mesh
(microporous material: Gore-Tex) must almost
always be removed completely, as its micropo-
rous nature creates a bacterial sanctuary where
access to antibiotics and the immune response is
reduced [11, 15].

Conservative therapy with observation and
topical estrogen may be initially attempted in
small mesh erosions of type I or III mesh (<1 cm).
Local excision of mesh is utilized as first line
therapy as well, or in cases of failed conservative
therapy. In a series of vaginal erosions of Ethibond
(Ethicon, Somerville, NJ) suture and Marlex and
Mersilene mesh, patients presented at an average
of 14 months postoperatively (range 4-24). All
patients were initially treated with vaginal estro-
gen and 8 weeks of pelvic rest. Two patients with
suture erosions resolved with this regimen, but
all five patients with mesh erosion required surgi-
cal intervention and were successfully treated
with vaginal mesh excision and flap advancement
[10]. In another series, local surgical excision of
exposed mesh carried a reported efficacy rate of
50% [20]. If the upper portion of the mesh is
infected, it must be removed [15]. In the CARE
subanalysis, 6% of patients experienced mesh/
suture erosion. Most of the women with mesh
erosion (13/17) underwent at least one surgery
for partial or total mesh removal. Two patients
completely resolved, 6 had persistent problems,
and 5 were lost to follow-up [15]. Of the four
women who elected observation, none experi-
enced resolution [15].

Well-circumscribed areas of mesh extrusion
may be approached vaginally. We excise only the
exposed area with an additional margin of
1-2 cm; not all of the mesh needs to be excised.
Surgical exposure of apical mesh extrusions in
the postsacrocolpopexy patient is more challeng-
ing than in distal vaginal extrusions. When the
apex is well supported, it may be difficult to pull
the apex into the forefront of the surgical field.
We use a Lone Star retractor (Cooper Surgical,
Trumbull, CT) with sharp hooks placed proximal
to the mesh to expose as well as possible.
Hydrodissection may be utilized around the area
of the extrusion. We grasp the edge of the vaginal
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Fig. 6.4 Cystoscopic view
of mesh erosion into the
bladder

margin and dissect laterally between the vaginal
margin and the mesh with Metzenbaum scissors
to create vaginal flaps that extend about 2 cm cir-
cumferentially. If the edge of the mesh is avail-
able, we grasp that edge and begin our dissection
underneath the mesh. If an edge is not accessible,
we incise the mesh and isolate each resultant
edge in an Allis clamp. Oftentimes, the mesh will
peel off the underlying tissue with a combination
of blunt and sharp dissection. We keep the scissor
tips pointing toward the mesh. Once the mesh has
been separated back to the edges of the initial dis-
section we inspect the quality of the edges of our
vaginal margins. If there is any question about
the quality of the tissue, we will excise or debride
the edges. Finally, we reapproximate the vaginal
flaps with absorbable suture in a tension-free clo-
sure with no mesh under the suture line. Other
authors have advocated a partial colpocleisis type
approach [20]. If the initial extrusion is extensive
or if prior vaginal approaches have failed, an
abdominal approach may be attempted.
Abdominal excisions are associated with higher
blood loss, longer hospitalization, and additional
morbidity [20].

In all cases, the approach to extrusions is vagi-
nal unless there is other intra-abdominal pathol-
ogy warranting correction. In an abdominal
approach, extensive scarring and adhesions will
be encountered. A full bowel preparation is rec-
ommended and vaginal localization can be
assisted with the use of an EEA sizer and or a
Lucite vaginal stent. Partial removal of offending

mesh is acceptable unless gross infection is
present. The vaginal defect should be repaired in
two layers using absorbable sutures. In cases of
poor tissue quality, a biologic interposition over
the vaginal cuff or omentum may be utilized to
assist in cuff healing.

Erosion of Mesh into Bladder or Bowel

Patients with mesh erosion into the bladder after
ASC may present with hematuria, irritative void-
ing symptoms, recurrent urinary tract infections,
or chronic bladder stones. Diagnosis of this prob-
lem hinges on a high index of suspicion and a low
threshold to perform cystoscopy. Maintaining a
full thickness of the bladder without cystotomy
during dissection, or alternatively, minimizing
bladder mobilization may help in avoiding this
complication.

Patsner reported a case of erosion of polypro-
pylene mesh and Prolene suture into the bladder
base presenting 4 months after ASC who was
treated with open excision after two failed cysto-
scopic attempts [24]. Yamamoto et al. report a
vesicovaginal fistula after abdominal hysterec-
tomy and ASC which occurred adjacent to the
edge of the mesh and required abdominal repair
[9]. In our experience, we have not had a mesh or
suture erosion into the bladder secondary to ASC,
but we have acquired a skill set from dealing with
vesical mesh erosions from other causes (Fig. 6.4).
Depending on the site of erosion and the amount
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Fig. 6.5 Radiographic images of a patient with partial small bowel obstruction after abdominal sacral colpopexy. The
CT scan shows distended loops of bowel with a transition point marked with an arrow

of mesh, a cystoscopic approach may be
attempted. If this fails or is precluded by position
or mesh volume, an open cystorrhaphy may be
necessary. If the mesh is near the ureteral orifice,
the surgeon should consider a retrograde pyelo-
gram or a ureteral stent to delineate the ureter. In
a retrospective review of intravesical mesh man-
agement cases (from various causes), Frenkl et al.
concluded that, in their experience, sutures were
managed most successfully with endoscopic
techniques, where mesh was best managed with
cystorrhaphy [25].

There have been only three reported inci-
dences of mesh erosion into the bowel. In a rare
report of mesh erosion into the sigmoid colon 8
years after ASC, the patient was noted to have
stool in her vagina and was ultimately treated
with sigmoid colon resection with a low colorec-
tal reanastamosis and omental J-flap placement
[26]. Kenton et al. described a Gore-Tex graft
erosion into the rectum with spontaneous passage
of the graft 7 years post-ASC without fistula for-
mation [27]. Hopkins and Rooney describe a
small bowel fistula secondary to adhesion of a
loop of terminal ileum to an exposed mesh that
had been “minimally retroperitonealized” [28].
Based on this, they advocate retroperitonealiza-
tion of the mesh as a way to prevent adhesion of
bowel. Most early descriptions of sacrocolpopexy
describe closing the peritoneum over the graft.
Other authors question the utility of this step. Ina

small study of 35 women, 3 had postoperative
bowel obstructions, all resulting from intestine
trapped under the mesh, despite careful retroperi-
tonealization [29]. Due to the low incidence of
bowel mesh erosions, it is unlikely that this ques-
tion will be addressed in a standardized fashion.
In order to prevent these complications, we would
advise meticulous placement of the mesh with
careful attention to ensure an adequate space
between the mesh and the sigmoid colon. We
routinely close the peritoneum over the mesh.

lleus and Small Bowel Obstruction

The reported incidence of postoperative ileus is a
median 3.6% (range 1.1-9.3%) of patients and
reoperation for SBO is a median 1.1% (range
0.6-8.6%) after ASC in meta-analysis [2]. This
review was comprised mostly of retrospective
reports. The findings from a subanalysis of the
CARE trial supported these findings in the frame-
work of a large prospective trial [30]. Of their 322
patients, 5.9% had postoperative gastrointestinal
conditions resulting in reoperation, prolonged
hospitalization, or readmission. Four patients
(1.2%) required reoperation and all were found to
have small bowel entrapment in, or adhesion to,
the abdominal wall incision (Fig. 6.5). Overall,
the rate of SBO was 1.9-2.5% and the rate of
ileus was 2.2-2.8%. Age was found to have a



66

significant association with ileus [30]. Prior
abdominal surgery was not significantly associ-
ated, but the study was not sufficiently powered
to rule this out. Of note, 18% of their patients
experienced nausea, vomiting and bloating post-
operatively and they make note that 20-30% of
patients may experience these symptoms after
general anesthesia for any surgery [31].

Recurrence

Recurrent vaginal vault prolapse after ASC with
permanent mesh is rare. The success rate, when
defined as lack of apical prolapse postoperatively,
ranges from 78 to 100% [2]. Baessler et al. pro-
posed that rare cases of symptomatic apical recur-
rence are usually secondary to detachment of
the mesh from the vagina and that separation
of the mesh from the sacrum is much less
common [11]. If the mesh is still secured to the
sacrum, they describe attaching a new mesh to it,
which is then sutured to the vagina. They warn
against removal of the original mesh due to the
high risk of hazard to the ureter and bowel in a
potentially difficult dissection. Addison et al. reit-
erate this in their series of recurrences, all result-
ing from disruption of the mesh from the vaginal
apex (one of these cases secondary to a dissection
of an enterocele beneath the mesh, causing dis-
ruption) [32]. They advocate performing a metic-
ulous culdoplasty with permanent sutures and
attachment of the mesh to the vaginal vault with
multiple permanent sutures placed through the
entire thickness of the vagina over a broad area as
methods to help prevent recurrence [32].

Unmasking of Occult Stress
Incontinence

We routinely assess for occult SUI preoperatively
with either urodynamics or cough stress test with
the prolapse reduced. Rates of urodynamic SUI
with prolapse reduction have been reported rang-
ing from 25 to 100% in symptomatically conti-
nent women using various methods of reduction
[33]. Patients undergoing ASC are at significant
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risk for developing bothersome stress urinary
incontinence, even in the absence of preoperative
symptoms. This was well illustrated in the CARE
study [34]. In a prospective, controlled trial of
322 previously stress-continent women, 23.8%
who underwent Burch colposuspension at the
time of ASC showed postoperative SUI com-
pared to 44.1% who underwent ASC alone. Those
in the ASC alone group were also more likely to
report bothersome SUI symptoms as compared to
the Burch group (24.5% vs. 6.1%) [34]. Women
who demonstrated preoperative SUI with pro-
lapse reduction were more likely to report post-
operative SUI, regardless of concurrent
colposuspension (controls 58% vs. 38% (P=0.04)
and Burch 32% vs. 21% (P=0.19)) [33]. In this
study, the majority of women who did not leak
with prolapse reduction did not leak after pro-
lapse surgery (60%). In addition, women who did
have a Burch procedure still experienced an
approximately 30% rate of recurrent SUI. Based
on these findings, we use urodynamics to counsel
our patients and identify who might best benefit
from concurrent anti-incontinence procedures,
but we also inform our patients that a negative
test does not preclude postoperative incontinence.
We prefer midurethral sling concurrently in
patients undergoing ASC with symptomatic or
occult SUI detected on screening. If women have
significant obstructive symptoms on urodynam-
ics with the prolapse reduced, we will perform
ASC without sling. If a woman has no occult SUI
or symptoms of SUI, patients choose whether or
not to undergo concomitant sling. Our bias is to
not place a sling at that time. If patients develop
SUI after ASC alone, a midurethral sling can be
placed at a later date with minimal difficulty.

Osteomyelitis

Osteomyelitis after ASC is rare, and is generally
heralded by persistent new low back pain.
Weidner et al. described two cases of lumbosacral
osteomyelitis after ASC, both treated success-
fully and definitively with prolonged parenteral
antibiotic therapy guided by aspirated cultures
and neither requiring mesh removal [35].
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One patient presented with unremitting severe
low back pain 5 years after ASC, and the second
patient presented 2 months postoperatively. Both
sacral fixations were performed with Ticron
(Davis and Geck, Wayne, NJ) suture. Both were
diagnosed on MRI, which is the most sensitive
method for detecting osteomyelitis and defining
the extent of the infection. Plain films and bone
scan may be diagnostic, but are less sensitive than
MRI. The authors suggest maintaining a higher
level of suspicion for osteomyelitis in patients
with a history of degenerative disc disease [35],
as patients with degenerative disc disease are pre-
disposed to infection due to disruption of the ver-
tebral endplate and neovascularization of disc
spaces, which allows bacteria into a normally
avascular space [36]. In the rheumatologic litera-
ture, Cailleux et al. reported on five cases of
sacral osteomyelitis after ASC (of a retrospective
review of 45 patients with sacral osteomyelitis)
[37]. Initial symptoms occurred at an average of
38 days postoperatively. In three of the patients,
the same bacterial species was identified in urine
cultures 1-4 days postoperatively as in the biopsy
of the infected bone.

Since these initial series, there have been more
reports, usually in the form of case report. Nosseir
et al. reported a case secondary to titanium tacks
that resolved with parenteral antibiotics [38].
Muffly et al. reported a case of osteomyelitis and
infected mesh with a sinus tract after robotic hys-
terectomy and ASC which required discectomy,
sacral debridement, and mesh removal [39].
Another case of sacral osteomyelitis with con-
comitant mesh erosion and sinus formation
required mesh removal and tract resection [40].
Taylor et al. described a case that presented with
vaginal erosion of mesh and osteomyelitis with
progressive neurologic symptoms requiring a
decompressive laminectomy [41].

We advocate empiric routine preoperative IV
antibiotics and meticulous surgical technique
with mesh and other permanent implants. Patients
with degenerative disc disease may be atincreased
risk of osteomyelitis and should be treated with
care as well as a higher index of suspicion post-
operatively. MRI should be used to rule out osteo-
myelitis in the carefully selected patient, and if
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possible, CT-guided aspiration and culture should
be performed to guide antibiotic therapy. Isolated
osteomyelitis may respond to prolonged antibiot-
ics alone. In cases that fail antibiotics or in
patients with mesh erosion, infection, or sinus
tracts, surgery may be required. The urologist
should maintain a low threshold to consult infec-
tious disease, orthopedics, and/or neurosurgery
as indicated by the patient’s presentation.

Conclusion

Sacrocolpopexy is a well-established standard of
care for the surgical correction of vaginal vault
prolapse. It has become minimally invasive with
the robotic and laparoscopic approach. In many
ways it is now a more comparable alternative to
vaginal apical repair operations. Complications
occur at a low incidence [2]. For the vast majority
of patients, this procedure provides a gratifying
outcome which is durable and anatomic. A thor-
ough knowledge of anatomy, graft biology, and
potential complications is optimal in order to
assure this procedure may be performed as safely
and efficiently as possible.
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Colpocleisis: Current Practice
and Complications

Lior Lowenstein and Shay Erisson

Introduction

The term colpocleisis is derived from the ancient
Greek term “kolpos,” which refers to a fold in the
Greek tunic and “cleisis,” which stands for occlu-
sion or closure. Colpocleisis is the obliterative
alternative to reconstructive surgery, offered to
women with stage II-IV Pelvic Organ Prolapse
(POP) who are at high risk to surgery and no lon-
ger wish to preserve coital function per vagina.

Over the last decades the popularity of colpo-
cleisis has declined from as high as 17,200 proce-
dures in 1992 to around 900 procedures in
1997 [1]. Nevertheless, colpocleisis has an impor-
tant role in the management of POP, especially
with the aging of the population and the loss of
coital function is offset by the positive impact in
the daily activities.

Terminology

Colpocleisis is normally employed for treatment
of posthysterectomy vaginal vault prolapse or
advanced uterovaginal prolapse. Total colpocleisis
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usually refers to the removal of most or all of the
vaginal epithelium from within the hymenal ring
posteriorly to within 0.5-2.0 cm of the external
urethral meatus, anteriorly [2, 3].

During complete colpocleisis, the epithelial
and lamina proprial layers are removed down to
the fibromuscular layer. The operation attaches
the anterior fibromuscular layer to the posterior
fibromuscular layer, effectively closing the vagi-
nal tube and replacing it back into the abdominal
cavity. A partial colpocleisis refers for the most
part to Le-Forte [4] and its modifications [5], i.e.,
removing two areas of vaginal mucosa anteriorly
and posteriorly and subsequently creating a
series of imbrication sutures to create a tissue
platform. By preservation of the lateral vaginal
epithelium one potentially permits drainage of
serosanguinous fluid postoperatively as well as
any postmenopausal bleeding remote from
surgery [6]. Other terms used to describe these
procedures include total or partial colpectomy,
vaginal extirpation, complete procidentia, and
total or subtotal vaginectomy [7].

Indications

There is no standardized guideline to choose
colpocleisis over reconstructive surgery. While it
is generally accepted that it may be utilized in
Stage II-IV POP, the surgeon must consider the
best surgical option in terms of duration of surgery,
blood loss, recovery time, immediate and delayed
postoperative complications, risk of foreign
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body, and comorbidities affecting surgical risk.
Satisfaction and compatibility with the patient’s
expectations are increasingly important factors
that come into play; thus, the patient’s desire for
future vaginal intercourse, postoperative expecta-
tions, body-image, and fear of prolapse recurrence
are inherent to choice of procedure [8].

In general terms, the impetus to perform col-
pocleisis should follow the rationale that pro-
longed reconstructive surgery or general
anesthesia is contraindicated for women with
recurrent POP following previous surgical
attempts to repair POP. The real question remain-
ing is the desire to retain the potential for sexual
intercourse per vagina. In a study that surveyed
older adults on their sexuality and health,
researchers found that the prevalence of sexual
activity among women aged 57-64, 65-74,
75-85 years of age were 62%, 40%, and 17%,
respectively [9]. However, these prevalence
rates are overestimating sexual activity per
vagina. Furthermore, the odds ratio for being
sexually active among those who reported their
health to be “poor” or “fair” as compared to
“very good” or “excellent” was 0.36 for women.
Put together with the epidemiologic data that
those who reach the age of 85 years can expect
to live on average about 7 more years [10], the
frail segment of this population are good candi-
dates for colpocleisis.

Preoperative Considerations
and Evaluation

Typically, obliterative procedures are less inva-
sive, require shorter operative times and have less
surgical risks than traditional vaginal reconstruc-
tive procedures [11].

Assessing the elderly patient with urogenital
prolapse requires a holistic approach, taking into
account the operational anatomic plane, desired
functional pelvic floor endpoints, concomitant
urinary incontinence evaluation, and choice of
complementary procedures. In addition, the
patient’s physiology and potential perioperative
complications need to be accounted and planned
for in advance.
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Considerations

Anatomic evaluation

Urinary symptoms

General comorbidity risk stratification
Choice of anesthesia

Anatomic Evaluation

Maximum extent of the prolapse should be
assessed in the standing position unless the
patient cannot support her own weight, in which
case the prolapse assessment may be carried out
with the patient supine or seated in a birthing
chair. In both situations the surgeon performs a
digital vaginal examination while the woman
strains to push the vaginal bulge out. Prolapse
should be measured in the anterior, posterior, and
apical dimensions of the vaginal walls
and recorded in the POP quantification system
format [12].

Urinary Evaluation

Older women with advanced prolapse are at
increased risk for urinary retention, which may
be complicated by hydronephrosis and/or ureteral
obstruction [13]. A study conducted by Fitzgerald
et al. in 2002 showed that 89% of women with
elevated postvoid residual volumes (>100 mL)
will experience resolution of the urinary retention
after their prolapse is surgically corrected [14].
All patients should undergo determination of
postvoid residual volume by either straight cath-
eter or bladder scanner. Urine dipstick analysis or
urine analysis needs be performed to evaluate for
urine infection and hematuria.

Historically, urinary incontinence (UI) occurs
postoperatively in up to 27% of patients, repre-
senting the strongest deterrent against colpoclei-
sis [15]. De novo stress incontinence is attributed
to anatomic distortion with distal vaginal dissec-
tion and downward traction on the urethra; as
a consequence, contemporary techniques
avoid distal dissection and often utilize high
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perineorrhaphy. The other mechanism by which
UI occurs postoperatively is due to unmasking of
existent, occult stress urinary incontinence (SUI)
due to “un-kinking” of the bladder neck with pro-
lapse reduction. In this setting, selected patients
undergo incontinence procedures to complement
the obliterative procedure, with the risk of post-
operative urinary retention considered against the
morbidity of postoperative stress incontinence
[16-19].

Assessment of SUI in symptomatic women
should include a cough stress test with the blad-
der filled to a standardized volume such as
300 mL, in a standing or supine position. A nega-
tive stress test should be repeated with the pro-
lapse reduced. Cystometry is also warranted
should the patient report symptoms of urinary
retention or mixed incontinence. The role of
complex urodynamics is debatable. Urodynamics
has not been shown to be sensitive in differentiat-
ing severe prolapse from detrusor overactivity as
a cause of poor bladder emptying. Of interest, a
literature review by Roovers and Oelke [20] pos-
its that there is little evidence suggesting that
preoperative urodynamic investigation improves
the outcome of treatment.

General Risk Stratification

Increasing age is associated with increased rates
of complications and mortality especially in those
beyond age 80, where mortality with urogyneco-
logic surgery is 2.8 out of 1,000 [11].

However, in women 80 years and older, fewer
complications occur with obliterative surgery
than with reconstructive surgery (17.0% vs.
24.7%, P <0.01), making it an attractive surgical
approach [21]. Still, preoperative risk stratification
and minimization of postoperative complications
are prudent and should be addressed through pre-
ventive measures and lab investigations.

It is noteworthy that cardiac output after age
60 is more dependent on diastolic filling and
stroke volume. Furthermore, it responds poorly
to sympathetic stimuli and has to compensate for
a reduced secretion of water and sodium loads
due to declining renal mass and filtration ability.
Thus, perioperative fluid management is
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paramount [22] and antihypertensives should be
given the day of surgery and restarted immedi-
ately after surgery. ADL (activities of daily liv-
ing) status is another important parameter. Poor
functional status is predictive of pulmonary
complications and should prompt a rigorous
assessment and postoperative preparedness with
incentive spirometry.

Other factors that need to be taken into account
are baseline dementia which increases the risk of
acute postoperative delirium and nutritional sta-
tus which influences recovery time and the dura-
bility of the repair.

Recommended preoperative laboratories and
testing in the older woman (>65 years) include
hematocrit, blood urea nitrogen, glucose, creati-
nine, and electrocardiogram.

Choice of Anesthesia

No benefit has been demonstrated favoring one
type of anesthesia in the older patient undergoing
surgery. General, regional, or local anesthesia
technique should be tailored to the patient’s needs
and desires and anesthesiologist and surgeon
preference and training [23].

Obliterative Surgery Techniques:
Le-Forte/Partial Colpocleisis,
Complete Colpocleisis,
Perineorrhaphy, Levator
Myorrhaphy, Hysterectomy

In our institute we perform the colpocleisis
according to Le Fort technique.

In case of uterovaginal prolapse, a cervical
dilation and uterine curettage are performed to
ensure there is no intrauterine pathology, and we
begin the colpocleisis by marking rectangles on
the anterior and posterior vaginal walls with a
sterile marker; this facilitates maintaining orien-
tation throughout the procedure. We begin with
the posterior vaginal wall dissection to minimize
obscuring the surgical field by blood. The vaginal
epithelium is incised and removed from the
underlying muscularis using Metzenbaum scis-
sors with the surgeon’s nondominant finger
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underlying the epithelium for guidance and trac-
tion. The anterior vaginal wall flap of mucosa is
removed in a similar fashion. Rectangular strips
of vaginal mucosa of approximately equal size
are removed from the anterior and posterior sur-
faces of the protruding vagina leaving a canal of
approximately 3 cm on each side. Care is taken
not to remove vaginal mucosa from the area
beneath the urethra. Dissecting and placing
sutures near the bladder neck places downward
traction on the posterior urethra and may increase
the risk postoperative SUL In the case of vaginal
vault prolapse, we still perform a partial colpo-
cleisis and remove two rectangles of vaginal epi-
thelium, leaving a small patch of mucosa at the
apex marked to maintain orientation during
the surgery. Once the mucosa is stripped off the
underlying fascia, attention is paid to achieve
hemostasis before the vaginal canal and the
uterus are closed. The muscularis layers from the
anterior and posterior vagina are brought together
with imbricating interrupted 2-0 polyglactin 910
sutures (Vicryl®, Ethicon, Johnson and Johnson).
With each row of imbricating sutures, an inter-
rupted suture is placed on the lateral edge of the
mucosa to approximate the anterior and posterior
vaginal epithelium together to form a lateral tun-
nel. All women undergo cystoscopy to ensure
that there is no cystotomy and that bilateral urine
efflux from the ureteral offices is seen. To facili-
tate the visualization of ureteral efflux, we give
5 mL indigo carmine intravenously. Intravenous
furosemide may be given if after 10—-15 min no
efflux is seen from either ureteral orifice.

Perineorrhaphy is done at the end of the pro-
cedure to reduce the size of the genital hiatus,
Two Allis clamps are placed superiorly on the
genital hiatus to demarcate where we ultimately
want the inferior border of the introitus after
the perineorrhaphy. After the perineorrhaphy, the
genital hiatus should allow passage of one finger.
A diamond-shaped flap of epithelium is marked
and removed. The perineal body is reconstructed
greatly reducing the size of the genital hiatus
using a series of interrupted 2-0 polyglactin 910
sutures (Vicryl®, Ethicon, Johnson and Johnson).
The skin is then closed with a running subcuticu-
lar suture of Vicryl 3-0 (Vicryl®, Ethicon, Johnson
and Johnson).
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Outcomes

There is no level I or II evidence concerning the
efficacy of colpocleisis and published data is
comprised primarily of case-series. Only a few
case-series defined their outcomes in standardized
terms of anatomy, function, and satisfaction.
Nonetheless, both partial and complete colpo-
cleisis emerge as highly effective and safe
procedures for advanced POP with anatomic suc-
cess rates ranging between 90 and 100%, symp-
tomatic recurrence between 0 and 10% and
satisfaction between 86 and 100% [24].

Perioperative Complications

Perioperative complications have been reported to
occur in 0.2-26% of general gynecologic proce-
dures [25]. In 2004, Giannice et al. found that to
be an underestimate when observing women >70
undergoing gynecologic oncology surgery; accord-
ing to their series, the perioperative complication
rate is 38% [26]. In regards to the urogynecologic
population, Lambrou et al. found the complication
rate to be as high as 46%, regardless of age [25].
A report from the Cleveland Clinic on 267 patients
>75 who underwent urogynecologic surgery
between the years 1999 and 2003, noted a periop-
erative complication rate of 25.8% [27], most
likely reflecting a “healthier” cohort of patients.

Data on perioperative complications with
colpocleisis are scant and case-series-based. At best
we could supply a scale and narrative to such com-
plications and generalize individual case-series for
the benefit of preoperative risk stratification and
recommended adjunct surgical measures.

As generally practiced, we categorize colpo-
cleisis-associated complications as intra and
postoperative as well as major and minor in
significance.

Complications of Colpocleisis
Intra-operative complications are rare with col-

pocleisis (Table 7.1). Numbers range from null
[28] to a case of intra-operative ureteral occlusion
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Table 7.1 Summarizes the risks and advocates appropriate interventions

Issue

Deep venous thrombosis/
thromboembolic events

Cardiovascular

Pulmonary

Neuropathies

Hypothermia

Infectious disease

Pharmacology

Delirium

Urinary tract infection

Background

Older patients have 20—40% risk of deep
venousthrombosis because of advanced age
(60 years) and length of surgery
Perioperative myocardial infarction
associated with 50% mortality rate
Increased perioperative morbidity and
mortality rates with development of
pneumonia

Neurologic injuries caused by nerve
compression and ischemia as a result of
patient positioning

Decreased immunologic response,
prolonged wound healing, increased
perioperative cardiac events

Clean contaminated procedures: mixed
flora of the vagina

Decreased pharmacologic metabolic rates
in older patients. Risk of oversedation and
delirium

Abrupt change in cognition of conscious-
ness, postsurgical prevalence estimate 37%,
at risk for long-term cognitive deficiencies
and increased mortality, underdiagnosis
Pelvic floor surgery postoperative rates up
to 44%
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Clinical recommendation

Perioperative use of sequential pneumatic
compression devices and selective use of
heparin prophylaxis, early ambulation
Perioperative-blocker use in the high- and
moderate-risk patient

Pulmonary toilet with deep cough,
incentive spirometry, early ambulation

Careful patient positioning with attention
to peroneal, femoral, ulnar, and sciatic
nerves with padd stir-ups, avoid
hyperflexion of extension of the lower
extremities

Intra-operative forced warm air blanket
use, warmed intravenous fluids

Perioperative dose of first-generation
cephalosporin

Avoidance of polypharmacy, sedatives,
and anticholinergic medications

Avoid merperidine and anticholinergic
agents including the promethazine,
minimize hospital stay, allow a companion
to stay at bedside, maintain circadian pattern
Screen is new-onset bladder or voiding
symptoms

in Von Pechmann’s series [29] and 5.2% in
Kevin’s et al. review of all urogynecologic sur-
geries [27].

Major postoperative complications occur in
about 4% [30], among which and most common
overall is blood transfusion, reaching 22% in Von
Pechman’s series [5].

Minor surgical complications, such as UTI,
vaginal hematoma, cystotomy, fever, and
thrombophlebitis, occur in approximately 15%.
Consistent across studies is a 5% adverse event
rate of cardiac, thromboembolic, pulmonary,
and cerebrovascular morbidity. Infrequent com-
plications include pyometra [31] and vaginal
evisceration [32].

Mortality is approximately 1 in 400 cases [8]
and through 2008, only three deaths were
reported, one of which is multiorgan failure and
may have been related to the procedure [4, 15]. In
comparison, Cleveland Clinic’s series 6 weeks

mortality rate of 0.07% is just short of three
times higher [27].

Complications in Cases with
Concomitant Hysterectomy

Notably, concomitant hysterectomy done to avoid
infrequent complications, such as pyometra, was
not found to be more successful [21] and is currently
not advocated unless uterine extirpation is medi-
cally justified. However, since colpocleisis alone
denies access to the uterine cavity it mandates pre-
operative assessment of the endometrial lining for
pathology as well as for possible postmenopausal
bleeding. Importantly, concomitant hysterectomy
is likely to increase adverse events due to an opera-
tive time increase from 90 to 120 min on average
and up to 52 min longer [5], and a blood loss
increase from 150 to 250 mL on average [11].
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Postoperative Persistent or De Novo
Stress Urinary Incontinence:
Current Opinion

The postoperative report of urinary incontinence
after colpectomy is common [33-35], and as dis-
cussed previously, is a grievance that should be
avoided. Fitzgerald et al. reported up to 27%
de novo SUI in previously continent women as
well as persistence of SUI in 28% of preopera-
tively symptomatic women [10].

Preoperative assessment of such patients is
critical and challenging. Encouragingly, the long-
term dilemma of employing prophylactic tension-
free vaginal tape (TVT) in patients undergoing
prolapse repair, including colpocleisis, is cur-
rently reviewed in the Outcomes Following
Vaginal Prolapse Repair and Mid Urethral Sling
(OPUS), randomized controlled trial run by the
Pelvic Floor Disorders Network [36]. A hint at
what their findings may be with regards to persis-
tence of symptoms can be found in a recent study
by Abbasy et al. in 2009 where mid-urethral
slings were employed concomitantly with colpo-
cleisis in women suffering from stage II-IV pro-
lapse. In this cohort of 38 patients, 31 of which
suffered from SUI symptoms, only four had per-
sistent SUI postoperatively (~13%) and there
only was one case of de novo SUIL

It should be noted that the spectrum of urinary
incontinence extends beyond SUI to urge incon-
tinence, mixed incontinence, etc. It is beyond the
scope of this text to delve into the intricacies of
these different entities; however, in a recent study
by Fitzgerald it was found that urge incontinence
after colpocleisis decreased from 41 to 15%,
1 year after surgery.

Perioperative Management

Aside from careful preoperative assessment
using ASA/CCI scoring and selecting the appro-
priate type of anesthesia, the following measures
should be employed to decrease perioperative
morbidity —this recommendation is based on our
own experience.

Prior to incision—patients should receive a
single dose of broad spectrum antibiotics.
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Inpatient supervision—is recommended for at
least 24 h; however, some healthy and active
patients can be discharged the day of surgery.
Follow up in the clinic is usually in 2 weeks
time.

Cardiovascular/pulmonary  risk  manage-
ment—patients with high cardiovascular risk
should be prescribed alpha blockers and incen-
tive spirometry.

Thromboembolism Prophylaxis

— Moderate-risk patients with early ambulation
prospects should use sequential compression
devices.

— High risk patients should be given low molec-
ular weight heparin 1 day postoperatively
when bleeding risk subsides.

Surgical pain: In the immediate postoperative
period, pain can be managed with IV ketorolac
and oral acetaminophen as well as hydrocodone
as needed. Ibuprofen is routinely used after the
first 24 h.

Surgical site pain can be managed via Ice-Packs
and in situ bupivicaine around the perineorrhaphy
wound.

Diet: A regular diet is started immediately after
surgery.

Foley catheter removal: Before removal is carried
out a voiding trial should be performed. If void-
ing is inadequate the Foley should be replaced.
(*Once Foley is removed, a course of antibiotics
Colmay be given as UTI prophylaxis.)
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Transvaginal Mesh Complications

Farzeen Firoozi and Howard B. Goldman

Introduction

The lifetime risk of requiring pelvic surgery for
vaginal prolapse or incontinence for a woman in
the United States is 11%, with a risk for reopera-
tion of 29% [1]. Traditional vaginal repairs for
prolapse using only the patient’s native tissues
have had reported rates of recurrence ranging
from 10 to 50% depending on the compartment
repaired [2]. In the last 10 years, there have been
advancements in pelvic floor reconstructive sur-
gery to create repairs that are reproducible with
improved subjective and objective outcomes.
Initial attempts were made to augment trans-
vaginal repairs using biologic grafts or absorbable
synthetic mesh. In terms of anterior vaginal wall
augmented repairs, Meschia et al. compared out-
comes of anterior colporrhaphy with and without a
porcine dermis onlay graft (Pelvicol™ [Bard
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Medical, Covington, GA]). The objective failure
rate at 1 year, determined by pelvic exam, was
20% in the anterior colporrhaphy group vs. 7% in
the porcine dermis onlay group [3]. In 2005,
Gandhi et al. reported their experience with the use
of solvent dehydrated cadaveric fascia lata
(Tutoplast® [RTI Biologics, Inc., Alachua, FL]) in
augmenting anterior vaginal wall repairs. Outcomes
of anterior colporrhaphy with or without the cadav-
eric fascia lata were compared. The authors
reported no difference in the objective and subjec-
tive outcomes between the two groups at 13
months follow up [4] in addition, Weber et al. failed
to show any difference in cure rates between Vicryl
mesh repairs vs. traditional anterior repairs [5].
The first trial to compare mesh vs. nonmesh
repairs in the management of posterior wall vagi-
nal prolapse was published by Sand et al. in 2001.
In this study, absorbable Vicryl mesh was used
for the augmented repair arm. The authors found
virtually no difference in rectocele recurrence
rates between the two groups [6]. In 2006, Paraiso
et al. compared posterior colporrhaphy, site-
specific repair and site-specific repair with por-
cine small intestine submucosal onlay graft for
rectocele repair. From an objective standpoint,
there was a higher recurrence rate of rectocele in
the graft onlay group vs. the posterior colpor-
rhaphy group. When comparing all three groups,
there was no difference in subjective report of
prolapse symptoms [7]. As a result of these types
of studies, the use of biologic grafts or absorb-
able synthetic mesh had been largely abandoned
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as an alternative for augmenting traditional
vaginal repairs of anterior and posterior compart-
ment prolapse.

In terms of apical prolapse, the gold standard
has been the abdominal sacrocolpopexy utilizing
mesh attached to the vaginal wall. Success rates
for managing apical prolapse repairs using mesh
via an abdominal route range between 85 and
100% [2]. The safety of this approach has been
well established in numerous studies reported
over the last several decades [8].

The use of transvaginal mesh was initially
adopted on a large scale after the introduction of
synthetic slings for the treatment of urinary incon-
tinence [9]. The safety of synthetic mesh slings
has been well established over the last 15 years.
The use of synthetic mesh slings for urinary
incontinence has shown significant efficacy, dura-
bility, and safety, and led the way for innovation
towards transvaginal mesh prolapse repairs. This
was an intuitive step on the progression of
improved transvaginal repairs, especially since
biologic and absorbable synthetic mesh trials in
the past had failed to demonstrate superiority to
traditional repairs. The newly designed synthetic
mesh kit procedures were first approved by the
Food and Drug Administration (FDA) in 2003.
Since their introduction over 8§ years ago, a multi-
tude of mesh kit procedures have become avail-
able on the commercial market. Although each is
designed slightly differently the common goal has
been to establish a new transvaginal repair that
would prove safe, with improved efficacy and
durability when compared to traditional repairs.

Hiltunen et al. reported a significant difference
in anterior wall recurrence rates between their tra-
ditional repairs vs. their nonabsorbable mesh aug-
mented repairs—38.7% and 6.7%, respectively
[10]. Nguyen and Burchette found in their ran-
domized controlled trial that the traditional repair
arm had a recurrence rate of 45%, vs. 13% in the
nonabsorbable mesh augmentation group [11]. In
2011, a randomized controlled trial of transvagi-
nal mesh kit repair vs. traditional colporrhaphy for
anterior vaginal wall prolapse was published in
the New England Journal of Medicine by Altman
et al. The overall rate of objective success, based
on pelvic organ prolapse quantification (POP-Q)
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stages, was significantly higher in the mesh group
(60%) compared to the traditional colporrhaphy
group (35%) [12]. The purported benefit in most
of these studies was the objective superiority of
repairs involving nonabsorbable mesh augmenta-
tion. In addition, many of these studies showed
trends towards improvements in subjective out-
comes in those with mesh but these findings were
not significant at the time points evaluated.

The use of synthetic mesh in transvaginal pro-
lapse repairs has not been without controversy.
At the heart of the controversy lies the concern by
its opponents, that complications related to mesh
use outweigh the benefit of augmenting repairs
with synthetic mesh. The main issues at hand are
the risks of pain, dyspareunia, and mesh extru-
sion or perforation requiring corrective surgery.
Adding significant legitimacy to this side of the
debate was the initial white paper published by
the FDA in 2008 regarding the use of transvagi-
nal mesh for both incontinence and prolapse sur-
gery. The overall tone of the report was in keeping
with the main concern of the detractors of mesh
use, namely the risk for intra- and postoperative
complications. The recommendations included
the proper counseling of patients as to the poten-
tial risks of mesh use in incontinence and pro-
lapse surgery. A recent update in July 2011
further expressed the concern for use of synthetic
mesh for prolapse surgery, but very clearly sepa-
rated the use of mesh for urinary incontinence—
somewhat of an acknowledgement to the
arguments made by many experts that the safety
of synthetic mesh slings had been well estab-
lished over almost 2 decades of study.

There are two general theories that explain the
occurrence of mesh complications. The first is
that synthetic mesh implanted in the vagina is
simply prone to causing pain, extrusion, or perfo-
ration. The other is that it is generally problems
with appropriate surgical technique that accounts
for many mesh complications [13]. We will dis-
cuss this portion of the debate in our next section.
Regardless, while the use of synthetic mesh has
shown some utility in augmenting traditional
transvaginal repairs of prolapse a very real aspect
of these repairs are the potential intra- and post-
operative complications related to the use of
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mesh. In this chapter, we will review techniques
for avoiding complications, recognizing techni-
cal issues intra-operatively, and managing com-
plications postoperatively.

Avoiding Complications of
Transvaginal Mesh Repairs

Preoperative Considerations

Preoperative preparation of patients for transvag-
inal mesh repairs begins with optimization of
vaginal tissue. We recommend the initiation of
vaginal estrogen supplementation 4-6 weeks
preoperatively to improve perioperative tissue
quality. There are currently many options on the
market including Premarin cream, Estrace cream,
Vagifem, and E-string. The continued use of local
hormone replacement postoperatively is recom-
mended to maintain tissue quality and to facili-
tate tissue healing.

Certain patient populations with impaired
wound healing or damaged vaginal skin may be
at greater risk for mesh extrusion. Patients who
have had pelvic radiotherapy, those on steroids
and possibly smokers are examples of these types
of patients. Very careful consideration of risk
profiles and an acknowledgement of increased
rates of extrusion should be undertaken before
surgery is performed in this population.

Intra-operative Considerations

A cornerstone of transvaginal mesh repair is
developing the proper plane of dissection.
Probably the best way to accomplish this is with
copious hydrodissection of the vaginal wall to aid
in the actual sharp and blunt dissection that fol-
lows. The vaginal wall incision is made through
the viscerofascial layer to the potential space
(filled with a gelatinous fluid after hydrodissec-
tion) between the fascial layer (either pubocervi-
cal or prerectal) and the underlying viscera. This
plane is much deeper than the typical superficial
plane external to the viscerofascial layer used for
a traditional repair. If the superficial plane is
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inadvertently utilized for mesh placement vaginal
wall necrosis and ulceration or extrusion may
ensue. In addition to vaginal wall extrusion, the
risk for vaginal/pelvic pain and dyspareunia are
increased by dissection and mesh placement in
too superficial a plane.

Once dissection is completed hemostasis is of
utmost importance. Initial postoperative pain fol-
lowing transvaginal mesh repairs can be second-
ary to perioperative bleeding. This is typically in
the form of a hematoma, which can exert pres-
sure on the vaginal tissues eliciting pain. In addi-
tion to pain, hematomas can also delay healing
and promote wound separation. Wound separa-
tion in the setting of mesh use may result in extru-
sion of the synthetic material. For these reasons,
it is paramount that adequate hemostasis is
achieved at the completion of the case and a tight
vaginal pack is typically placed overnight as
well.

Dissection should be adequate to allow the
mesh to lay flat over the defect both side to side
and proximal to distal. When a trocar-based sys-
tem is used one must take care to make the lateral
dissection wide enough to allow the arms to be
spread as they pass through that area to avoid
bunching of the mesh. Bunching and buckling of
the mesh can predispose to pain and extrusion.

Similar to placement of synthetic mesh slings,
the mesh placed during transvaginal repair is
meant to be placed without tension. The main
reason for this surgical tenet is the avoidance of
postoperative vaginal/pelvic pain. Whether a tro-
car or trocarless kit is used, there should be no
tension after completion of mesh placement. This
can be done by loosening the arms if a trochar-
based system is used, and making a releasing
incision in the body of the mesh if necessary.
Again, the goal is placement of a tension-free
system.

Prior to closure, the practice of vaginal wall
trimming (common to traditional repairs) needs
to be avoided in transvaginal mesh repairs. Only
excoriated areas should be removed and only in
a very judicious fashion. The reasoning behind
minimization of vaginal wall trimming relates to
the competency of the wound. A wound under
tension has the increased risk of developing a
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possible separation or compromised coverage of
the underlying mesh predisposing to extrusion
of the synthetic graft.

Postoperative Considerations

A Foley catheter and vaginal packing are typically
left indwelling at the completion of the case. The
vaginal packing serves to tamponade the vagina
and reduce the risk of postoperatively bleeding
and can be removed within 24 h after surgery.

Intra-operative Complications

With correct dissection, bleeding involving the
vaginal wall or the tissue remaining deep to this
dissection plane should be minimal during trans-
vaginal mesh repairs. If bleeding does occur on
either the vaginal wall or plane of mesh placement,
hemostasis can typically be achieved with electro-
cautery. If bleeding persists, absorbable suture
placed in figure of eight interrupted fashion can be
used as a further means of hemostasis. Bleeding
can also occur with passage of external trocars or
internal trocars with both anterior and posterior
approaches. The first maneuver should be direct
compression at the site of bleeding. If bleeding
persists, optimal exposure of the site of bleeding is
paramount. Typically, the source of bleeding is an
aberrant vessel which cannot be managed with
compression alone. Once further dissection is per-
formed and exposure of the bleeding vessel is
achieved, judicious placement of small clips may
be performed to halt further bleeding. Some sur-
geons use hemostatic agents such as Floseal if
there is venous oozing in a deep area where it is
difficult to see. If significant bleeding cannot be
controlled packing followed by embolization must
be considered.

Another potential intra-operative complica-
tion of transvaginal mesh repair is injury to other
pelvic organs including the bladder or rectum.
If bladder injury occurs, multilayer closure of the
cystotomy should be performed with absorbable
suture. A Foley catheter should be left indwelling
for approximately 10 days prior to cystogram for
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confirmation of bladder healing. If a rectal injury
is encountered, consultation with surgery is rec-
ommended. The ultimate decision of primary
repair of rectal injury vs. repair with diversion is
at the discretion of the consultant surgeon. With
either bladder or rectal injury, placement of mesh
at the same setting is discouraged. The main con-
cern for mesh placement would be a risk for mesh
perforation of the organ given compromised tis-
sue healing and infection after an injury.

Evaluation of Mesh Complications
History

There are a litany of complaints that patients can
present with after transvaginal mesh repair. In this
chapter we will concentrate on patients who pres-
ent with mesh extrusions and perforations. In 2010,
the ICS and TUGA created a classification system
to help promote a universal language that could be
used by all pelvic floor surgeons in order to aid
with reporting of mesh complications. The new
classification system uses three components to
describe complications related to the use of pros-
thesis/grafts, which include the category (C), time
(T) and site (S). The C includes the anatomical site
which the graft/prosthesis complication involves
and identifies degree of exposure. More severe
complications would involve increasing migration/
protrusion into surrounding anatomical structures,
opening into surrounding organs, and systemic
compromise. The T for the complication is when it
is clinically diagnosed. There are three time peri-
ods used: intra-operative to 48 h, 48 h to 6 months,
and over 6 months. The S selection of this division
incorporates the current sites where the graft/pros-
thesis complications have been noted.

The first step in taking a history from a patient
involves documenting the presenting complaint,
which can include dyspareunia, prolonged
vaginal discharge, severe incontinence, rectal
discharge, recurrent prolapse, urinary tract
infection, defecatory dysfunction, and thigh
drainage or infection. Vaginal and pelvic pain
are also presenting complaints, which are
covered in another chapter.
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A complete review of systems should be per-
formed, specifically those symptoms which have
occurred since the time of surgery. If the original
case was performed by another surgeon, the pre-
operative records, operative reports, and any other
hospital reports should be reviewed. Any intra-
operative issues such as bleeding or injury to pel-
vicorgansorproblemsthatoccurredpostoperatively
such as prolonged bladder catheterization, blood
transfusion, or need for reoperation should be
closely reviewed. These issues tend to signify a
complicated postoperative course, which may
relate to the complication at hand. Finally, a
detailed history of any events that followed sur-
gery is useful in any future medical or surgical
management of mesh complications. Good docu-
mentation of one’s findings is critical as these
cases may end up under medicolegal review.

Physical Exam

The focused physical exam involves a complete
genitourinary exam which includes a thorough pel-
vic exam with a speculum with internal or external
light source. Before the speculum exam, careful
initial palpation can be performed to elicit any
areas of pain. These areas can be associated with
folded over mesh, contracted mesh, or taut arms of
the mesh if present. Care should be taken to evalu-
ate each vaginal compartment in mapping out all
areas of pain. Often it is easier to palpate extruded
mesh than to see it and thus a very careful palpation
of the entire vaginal surface should be performed.

In terms of the speculum pelvic exam, system-
atic evaluation of the entire vagina should be car-
ried out. Any areas of mesh extrusion should be
documented. If a patient complains of pain over
the mesh—the specific sites of pain should be
mapped out. Other important findings such as
fistulae should be evaluated closely. Other uro-
logic testing such as cystoscopy to rule our mesh
perforation, cystogram or methylene blue test to
confirm presence of fistula, and urodynamics for
bladder dysfunction may also be performed based
on presenting symptoms. Those patients who
present with rectal bleeding or discharge should
be evaluated with proctoscopy.
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Management of Mesh Complications
Mesh Extrusion

Complications from transvaginal mesh repairs
may present days to years after initial surgery.
Vaginal mesh extrusion typically occurs as a result
of wound separation, infection or vaginal atrophy.
Typically, mesh extrusion noted in the immediate
postoperative period, usually within 6 weeks, is a
result of wound separation. If the wound does not
appear infected, additional attempt at wound clo-
sure may be offered under local anesthesia with or
without sedation. If the wound appears infected, a
short course of antibiotics may rectify the issue,
with close observation to ensure closure of the
wound. Vaginal estrogens should be applied dur-
ing this time. If the infection persists, then exci-
sion of the exposed area is recommended.

Vaginal mesh extrusion noted more than
6 weeks after surgery may be due to technical
error, local infection, vaginal atrophy, or wound
separation secondary to hematoma. Initial conser-
vative therapy with local estrogen may be offered
in order to avoid reoperation. If conservative ther-
apy fails, partial or complete mesh excision should
be pursued. Typically only the areas of mesh that
are involved in an extrusion need to be excised—
much of the uninvolved mesh can usually be safely
left behind. Some very small extrusions can be
excised under local anesthesia in the office by just
cutting the exposed portion and allowing the vagi-
nal skin to heal over the area. Many patients with
point tenderness can be treated in a similar fashion
with just those areas causing tenderness excised.
In such cases one must carefully map out the areas
of pain preoperatively as there will be no extruded
mesh to guide you at the time of operation.

Surgical Technique for Excision

of Mesh Extrusion

Under either intravenous sedation or general
anesthesia, the patient is placed in the dorsal lith-
otomy position and the vagina and lower abdo-
men are prepped and draped in standard fashion.
One percent lidocaine with 1:200,000 epineph-
rine is used to infiltrate under the vaginal skin



82

F. Firoozi and H.B. Goldman

around the site of the extrusion. Bilateral vaginal
flaps are created extending at least 2 cm lateral to
the visible mesh. One cm of skin immediately
around the mesh is usually discarded. The mesh
is then incised in the midline and dissected off of
the bladder or rectum in either direction at least
1-2 cm lateral to where the skin will be closed.
Once the lateral extent of the mesh is dissected,
the mesh is excised. The vaginal wall is then
closed in a single layer with absorbable suture. A
vaginal packing is placed and removed later in
the recovery room.

Mesh Perforation

Once mesh perforation of the bladder or rectum
has been diagnosed, mapping of the areas of per-
foration must be documented. Mesh perforation
of the bladder is typically seen at the bladder base
or lateral bladder walls where mesh arms can
sometimes be found (Fig. 8.1). If the mesh has
been in the bladder for an extended period of
time, calcification of the synthetic material may
occur. We have described the purely transvaginal
excision of bladder and rectal mesh perforation

Fig.8.1 (a-h) Excision of transvaginal mesh
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Fig.8.1 (continued)

as safe and efficacious [14] and feel that often the
easiest way to remove the mesh is via the same
route it was placed.

Surgical Technique for Excision

of Mesh Perforation of the Bladder

Under general anesthesia, the patient is placed in
the dorsal lithotomy position and the vagina and
abdomen are prepped and draped in standard
fashion. Retrograde pyelograms are performed to
rule out ureteral involvement (if there is ureteral
involvement, a JJ stent is placed retrograde or a
percutaneous nephroureteral stent is left indwell-
ing to maintain continuity of the urinary tract dur-
ing reconstruction). If no ureteral involvement is

noted, temporary bilateral open-ended ureteral
stents are inserted. 1% lidocaine with 1:200,000
epinephrine mixture is infiltrated under the vagi-
nal skin and an inverted U-shaped incision is
made. The vaginal wall is dissected to create an
inverted U-flap, which serves as the final layer of
closure for the repair (in cases where there is a
vesico-vaginal fistula [VVF] closer to the vaginal
apex a true (noninverted) U-flap is created with
the bottom of the U at the VVF site) (Fig. 8.1a).
Dissection of the vaginal skin is performed later-
ally from the U-flap towards the pelvic sidewall
(Fig. 8.1b). When only a small area of mesh has
eroded into the bladder the remainder may be
found relatively superficially under the
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Picture 1 Mesh perforation
into rectum

vaginal wall. If a substantial amount of mesh has
eroded into the bladder the mesh may not be as
easy to find and the detrusor muscle may need to
be incised vertically in the area of the mesh (which
can be determined with cystoscopic guidance)
until one comes across it. A right angle clamp can
be used to mobilize the mesh off the bladder in
the midline (Fig. 8.1c). An incision is made in the
midline of the mesh after which the lumen of the
bladder is visible (Fig. 8.1d). Any remaining
overlying tissues (superficial to the mesh) are
bluntly and sharply dissected. By grasping on the
midline (incised edge) of the mesh and pulling
laterally, the bladder wall underneath the mesh is
carefully peeled off using both sharp and blunt
dissection. If there is a fistula present, it can be
seen in its entirety at this point (Fig. 8.1e). The
mesh is incised as far laterally as feasible and
removed (Fig. 8.1f). The ureteral catheters can be
both palpated and visualized. The mucosal layer
is reapproximated using 3-0 absorbable suture
taking care to stay medial to the ureteral catheters.
The detrusor layer is then closed in two layers
using 2-0 vicryl suture (Fig. 8.1g). The anterior
vaginal wall is closed with 2-0 vicryl suture
(Fig. 8.1h). Although not mandatory, the open-
ended ureteral stents can be replaced with JJ ure-
teral stents to prevent any potential ureteral
obstruction from inflammation and edema involv-
ing the bladder. A vaginal packing is placed and
an 18 French Foley catheter is left per urethra.

Another option for removal of mesh perfora-
tion of the bladder would be a transabdominal
approach. A Pfannenstiel incision is made in the
lower abdomen. The incision is carried down to
the level of the rectus fascia using electrocautery.
The rectus fascia is incised transversely and the
space of Retzius is entered. The bladder is filled
via the indwelling Foley catheter to aid in
identification. The bladder is then bivalved with a
vertical incision using electrocautery. The mesh
can now be visualized. The incision is carried
down to the mesh. Bladder flaps are now created
lateral to the body of the mesh. The mesh is then
excised. The vaginal wall is closed using 2-0
absorbable suture. If possible a portion of
omentum should be mobilized and placed as an
interposition graft between the vagina and bladder.
The bladder is then closed in two layers with 2-0
absorbable suture. A vaginal packing is placed and
an 18 French Foley catheter is left per urethra.

We prefer the transvaginal approach and find
it to be less morbid for the patient.

Surgical Technique for Excision of Mesh
Perforation of the Rectum

Under general endotracheal anesthesia, the
patient is placed in the jackknife position, the
perineum and buttocks are prepped and the rec-
tum is cleaned with betadine irrigation. A Hill
Ferguson retractor is placed to aid in visualiza-
tion (Picture 1). Mucosal flaps are developed
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around the exposed mesh. The mesh is then
dissected off of the underlying rectal wall and
excised. The mucosal flaps are closed with vicryl
suture.

Palpable Tender Mesh Arm in Fornix

of Vagina

Occasionally, a patient will note pain near the
fornix and one can palpate a tense arm of mesh at
that spot. In such cases, division of the mesh arm
may ameliorate the patient’s symptoms. Under
IV sedation and local or general anesthesia pal-
pate the arm of interest, inject some lidocaine
with epinephrine in the vaginal wall overlying it,
incise through the vaginal skin at that site, iden-
tify and dissect out the mesh arm and then cut it
and close the vaginal skin.

Conclusion

The use of synthetic mesh for the management of
pelvic organ prolapse has been debated for the
past few years. At the heart of the controversy lies
the concern that complications related to mesh
use outweigh any benefit of augmenting repairs
with mesh. Although studies have shown objec-
tive benefit to mesh augmentation of transvaginal
repairs, particularly in the anterior compartment,
there is still concern about potential complica-
tions [12, 15]. On the other hand many believe
that the issue is not mesh itself but to a large
degree the surgical techniques in use by many
[13]. While all would agree that complications
can occur there are published case series in the
literature of transvaginal mesh repairs performed
in the hands of experts with very low complica-
tion rates. Furthermore, most complications after
transvaginal mesh repairs have been shown to be
manageable with resolution of most presenting
complaints [16]. The authors have extensive
experience in the management of mesh complica-
tions secondary to the use of commercially avail-
ablekitsandinourexperience, these complications
are generally able to be successfully managed
transvaginally with minimal morbidity [17].
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Pain Complications of Mesh Surgery

Lisa Rogo-Gupta and Shlomo Raz

Introduction

Pelvic reconstructive surgery offers many treat-
ments for pelvic organ prolapse. Surgical solu-
tions include vaginal, laparoscopic, and abdominal
approaches with native vaginal tissue, fascia
autografts and allografts, xenografts, and synthetic
absorbableandnonabsorbable mesh. Augmentation
of traditional vaginal prolapse techniques using
nonabsorbable synthetic mesh demonstrated low
morbidity and high anatomic success when ini-
tially described. This seemingly reassuring data
resulted in the rapid and widespread adoption of
such techniques by Gynecologists and Urologists
worldwide. Innumerable manufactured products
(“’kits”) for single or multiple compartment pro-
lapse repair are available to pelvic surgeons. Mesh
kits have many commonly known advantages such
as tension-free placement design, simple tech-
nique that is easily repeated with minimal train-
ing, and short operative time and disadvantages
including price, retraction, adherence, and the
potential long-term effect of vaginal atrophy on
the health of the mesh implant.

There is no international consensus regarding
standard practice of mesh in vaginal surgery. The
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continuous modifications and rapid introduction
of new products make long-term evaluation of
any single product challenging. Multiple organi-
zations have cited the insufficient evidence to
support mesh in vaginal surgery [1, 2]. The
American  College of Obstetricians and
Gynecologists (ACOG) modified their prior rec-
ommendations considering mesh experimental;
stating patients considered for vaginal mesh
should be informed of the potential complica-
tions and lack of long-term data [3]. The Society
of Gynecologic Surgeons (SGS) highlighted the
lack of reliable evidence to support recommenda-
tions regarding the use of mesh for posterior
compartment prolapse and stated the risks may
outweigh the benefits [4]. Similarly, the Society
of Obstetricians and Gynaecologists of Canada
(SOGCQ) stated that the transvaginal mesh devices
using trocar placement for prolapse repair should
be considered novel techniques and patients
should be counseled regarding potential serious
adverse sequelae [5]. The Cochrane Collaboration
highlighted the insufficient evidence to support
the use of mesh repair of posterior compartment
prolapse in their recent review [6]. Despite cau-
tionary advice, the enthusiasm surrounding syn-
thetic mesh has continued to increase.
Complications of pelvic reconstruction are
generally mild and self-limited (Table 9.1). Pain
is a common complication of mesh surgery; how-
ever its presentation and clinical implications
vary greatly. Pain may initially present in the
immediate or delayed postoperative period, vary-
ing in quality from mild dyspareunia to severe
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Table 9.1 Dindo classification

L. Rogo-Gupta and S. Raz

Grade Definition

1 Deviation from the normal postoperative course, requiring therapies such as antiemetics, antipyretics,
analgesics, diuretics, electrolytes, and physiotherapy

I Additional pharmacological treatments, blood transfusion, or total parenteral nutrition

1 Requiring surgical, endoscopic, or radiological intervention

Ila Intervention not under general anesthesia

1IIb Intervention under general anesthesia

v Life-threatening complication requiring ICU management

IVa Single organ dysfunction, including dialysis

IVb Multiorgan dysfunction

\Y% Death of a patient
Adapted from Dindo et al. [42]

debilitating pain rendering the patient unable to
sit or walk. Physicians offer medical and surgical
options including trigger-point injections, pelvic
floor physiotherapy, epidural injections, mesh
incisions and excisions, topical and oral medica-
tions. Although most patients who undergo mesh
placement do not suffer from pain, a number of
patients experience a chronic, debilitating pain
that is not responsive to these management strate-
gies. Many patients may never experience resolu-
tion of pain.

In this chapter we will review the general cat-
egories of mesh complications, focusing primar-
ily on pain. Improved understanding of pain after
mesh placement is essential to our ability to treat
these patients. Evaluation of patients with pain
after mesh surgery should take into consideration
all contributing factors including mesh proper-
ties, surgical methods, and host responses. In this
chapter, we will (1) describe the multifactorial
etiology of pain after mesh placement; (2) corre-
late patient symptoms with the anatomy of mesh
placement; (3) provide recommendations for
evaluation and treatment; (4) suggest strategies to
prevent these complications.

Pelvic Reconstructive Surgery
Epidemiology
Pelvic floor reconstruction has gained much

interest from the medical field and general
population in recent years. From the medical

perspective, with a record number of women
simultaneously approaching menopause, the
healthcare system must anticipate and prepare for
the increasing demands on geriatric healthcare.
From the population perspective, rising health-
care costs and financial strains in the setting of
healthcare reform have left many wondering if
they will be able to afford the healthcare they will
inevitably require.

According to United States population projec-
tions, over 81 million women will be over age 45
by the year 2030, increasing to over 95 million by
2050. After 2030, these women will comprise
approximately 23% of the total population [7].
Women have an 11% lifetime risk of undergoing
surgical management for pelvic organ prolapse
and traditional repair techniques carry a 30% fail-
ure risk. This combination of increasing number
of patients with prolapse and significant numbers
requiring one or more surgeries will result a flood
of patients seeking care from pelvic surgeons.
The anticipation of this sudden increase in care
needs adds additional pressure on the field to
develop new techniques with higher long-term
success rates.

Risk factors for pelvic organ prolapse have
been identified but no preventative care treat-
ment plan is currently in place in the United
States. Risk factors include age, parity, obesity,
menopause, genetic predisposition, and chronic
illnesses that increase pelvic strain. The major-
ity of patients appear to suffer from chronic
increased intra-abdominal pressure (i.e., obesity,
asthma/cough, constipation) combined with
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tissue damage from childbearing. The symptoms
of mild prolapse often remain manageable until
the hormonal, neurological, and muscular strains
of the perimenopausal period combine resulting
in a weak and dysfunctional pelvic floor. The
combined urologic, gynecologic, and gastroen-
terological symptom profile brings these patients
to medical attention. The challenge of pelvic
surgery is not only to recreate pelvic support,
but also to rehabilitate lifelong behavioral
patterns that have ultimately cumulated in the
dysfunction.

Pelvic organ prolapse repair is recommended
for symptomatic patients. The treatment of
asymptomatic patients is debated amongst
experts. Treatment is generally recommended for
patients with subjective complaints causing them
to seek medical attention or objective findings
that require medical intervention. Commonly
reported symptoms include vaginal bulge,
obstruction of urination or defecation, and dys-
pareunia. Further discussion with patients may
uncover unrecognized symptoms of prolapse
including splinting, pelvic pain, and inadequate
emptying. Objective findings in patients with
prolapse include hydronephrosis, ulceration of
prolapsed organs, urinary retention, abnormal
pressure-flow urodynamics, or cystoscopic
findings of urinary obstruction. Lack of sexual
satisfaction is also an indication for prolapse
repair, and improvement in sexual function has
been demonstrated following pelvic reconstruc-
tive surgery [8, 9].

The current definition of pelvic organ prolapse
contributes to the discrepancy in subjective
symptoms and objective findings. Perfect pelvic
organ support is defined as POP-Q stage 0; how-
ever, 75% of asymptomatic women have greater
than stage 1 prolapse on physical examination.
This suggests that 75% of asymptomatic women
should be classified as having prolapse. The dis-
crepancy also exists in the evaluation of patients
following pelvic organ prolapse repair.
Satisfactory surgical outcome is often defined as
the pelvic organs higher than 1 cm proximal to
the hymen, despite the observation that 40% of
women do not meet these criteria, many of whom
are satisfied with their surgical outcome.
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Materials

Pelvic reconstruction offers a variety of tech-
niques using various combinations of autologous,
biologic, and synthetic materials. All areas of
prolapse have been addressed in the evolution of
pelvic reconstruction including urethral support
for stress incontinence, vaginal wall for anterior
and posterior wall prolapse, and uterus or vaginal
cuff in apical prolapse (Table 9.2).

Autologous vaginal tissue is well tolerated
when used in vaginal reconstruction but carries a
higher failure rate. When autologous vaginal tis-
sue is utilized in reconstruction for prolapse, the
reconstruction carries ~30% risk of recurrence
requiring additional surgery. Autologous abdom-
inal wall or fascia lata grafts have improved dura-
bility when compared to vaginal grafts. This true
human fascia is durable and its use in reconstruc-
tion significantly improved long-term anatomic
outcome with only 10% failure risk [10, 11]. Pain
at the site of graft harvest can be considerable.
Additional complications include prolonged
immobility due to pain at the harvest site and
unfavorable cosmetic outcome. Autologous fas-
cia grafts are also limited by size. Harvest of
larger grafts increases the risk of pain, worsens
cosmesis, and weakens the harvest site. Therefore,
despite the durability of autologous fascia, it is
not routinely utilized for repair of pelvic
reconstruction.

The use of biological grafts eliminates the
pain of autologous harvest. Biological grafts
include cadaveric fascia lata and abdominal fas-
cia, and xenografts of dermis or intestine. Biologic
grafts are not permanent. Material loss over time
has been demonstrated and is due to multiple fac-
tors including the intrinsic donor tissue quality,
structural changes due postharvest processing,
radiation, graft rejection, and reabsorption with-
out remodeling of surrounding tissues.

Synthetic mesh is a part of a surgical evolution
attempting to maintain durability of repair while
minimizing pain of autologous tissue harvesting.
Initially introduced to repair uterine prolapse,
synthetic mesh has become the preferred method
for repairing pelvic organ prolapse [12]. Synthetic
grafts are intended to facilitate minimally invasive
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Table 9.2 Materials in pelvic reconstruction

Compartment Synthetic
Anterior (urethra)
InFast (AMS)

SPARC (AMS)
Align, Uretex (Bard)

Bone-anchored
Retropubic

Advantage, Lynx (Boston Scientific)

T-Sling (Caldera)
I-STOP (CL Medical)
Supris (Coloplast)

Organic

BioArc* (AMS)
Pelvicol, PelviLace® (Bard)
Stratasis TF* (Cook)

TVT, TVT-Abbrevo, TVT-Exact (Gynecare)

Sabre (Mentor)
Ophira (Promedon)
INfast Ultra (AMS)
Adjust (Bard)
Miniarc (AMS)

Infrapubic

Obturator fascia

TVT-Secur (Gynecare/Ethicon)

Transobturator Monarc (AMS)

Align-TO, Uretex-TO (Bard)

BioArc-TO* (AMS)
Pelvicol-TO, PelviLace-TO* (Bard)

Obtryx, Solyx, Uratape (Boston Scientific)

T-Sling (Caldera)
TVT-O (Gynecare/Ethicon)
I-STOP (CL Medical)

Aris, Ob-tape (Mentor-Porges)

Anterior (bladder)

Armed Perigee (AMS)

Avaulta Plus, PelviSoft* (Bard)

Avaulta, Avaulta Solo, Pelvitex (Bard)
Gynemesh-PS, Prolift, Prolift-M (Gynecare)

Nonarmed Elevate (AMS)

Gynemesh, Prosima (Gynecare)

Apical (vault, uterus)

Armed Avaulta, Avaulta Solo (Bard)
Prolift, Prolift-M (Gynecare)
IVS Tunneler (Tyco)
Nonarmed Elevate (AMS)

Prosima (Gynecare)
Posterior (rectum)

Avaulta Plus® (Bard)

Avaulta Plus, PelviSoft* (Bard)

Armed Apogee (AMS)
Avaulta, Avaulta Solo, Pelvitex (Bard)
Prolift, Prolift-M (Gynecare)
Nonarmed Prosima (Gynecare)

Any compartment Prolene Soft (Ethicon)

“Porcine
"Human dermis

pelvic organ prolapse repairs using tension-free
placement techniques. They provide broad vagi-
nal coverage without the need to trim or suture to
the graft directly. Synthetic grafts, like biological
grafts, eliminate the risk of painful autologous
harvesting but have been associated with

Repliform® (Boston Scientific)
Dermal Allograft® (Bard)

prolonged postoperative pain. Mesh is available
for prolapse of the anterior, apical, and posterior
compartments. Anterior compartment mesh
repairs include both trocar-guided and trocarless
(also known as single incision) products for repair
of urethral hypermobility and bladder prolapse.
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Table 9.3 Mesh classification
Type Pore size Material Product Fiber type
1 Macroporous Polypropylene Free Monofilament
Prolene (Ethicon)
Marlex (Bard)
Kit
Apogee, Perigee (AMS)
Avaulta (Bard)
Prolift (Gynecare)
I Microporous Polytetrafluoroethylene (PTFE) Gore-Tex (Gore) Multifilament
1II Macro/micro Polyethylene Mersilene (Ethicon) Multifilament
Polypropylene/polyglactin 910 Vypro (Ethicon)
Polyglactin 910 Vicryl (Ethicon)
Polyethylene terephthalate
v Submicro Silicone Monofilament
Macroporous >75 pm, microporous <75 um
Table 9.4 Reaction to mesh
Onset (weeks
Stage postoperative) Reaction Implication
1 0-2 Inflammation, capillary proliferation, granular Critical process for tissue stability,
tissue formation, giant cell appearance strength
I 0-2 Granular tissue stabilization, lymphocyte
appearance
11 2-4 Inflammation resolves, capillary reduction Mesh retracts 20-30% during scar
formation
v 4-6 Dense fibrous tissue formation, giant cell

presence

Trocar-guided mesh for the anterior compartment
contains four arms, all of which traverse the adduc-
tor muscles (two superiorly and two inferiorly).
Trocarless mesh for the anterior compartment is
fixated intravaginally in two points in the obturator
fascia, without penetration of the adductor mus-
cles, and two points in the sacrospinous ligament.

Multiple mesh materials have been used in
vaginal reconstruction and some are associated
with infection, graft rejection, and pain. Mesh
classification systems are utilized in clinical and
research settings to describe different mesh mate-
rials (Table 9.3). Mesh is categorized by proper-
ties that influence the incidence of complications
including material, pore size, and fiber type. The
first widely used synthetic sling material for ure-
thral prolapse was Mersilene as described in 1962
by Williams and Te Linde [13]. Subsequent pub-
lished reports of painful erosions and infections

of Mersilene stimulated the development of
a Silicone sling introduced in 1985 which
demonstrated similar complications [14, 15].
Polypropylene was introduced in 1996 and has so
far demonstrated the lowest complication rates of
all available slings [16]. Pore size is thought to
contribute to infection and pain as it relates to the
immune system’s ability to effectively combat
bacterial infection. Mesh surface area has also
been implicated in many complications [17], as
increased size may increase bacterial contamina-
tion, inflammatory response, and release of more
noxious degradation products.

Mesh placed in vaginal surgery is not inert
[18] (Table 9.4). The active process of tissue
incorporation and mesh degradation begins
immediately following insertion. This process is
responsible for the routine postoperative pain and
discomfort that occurs during the first 3 months



92

following insertion. During the immediate post-
operative period, inflammation is followed by the
formation of granular tissue. This granular tissue
foundation is critical to strength and stability as it
is converted into dense fibrous tissue beginning
4-6 weeks following insertion, peaking at
approximately 6—12 weeks. Tissue incorporation
occurs concurrently with mesh shrinkage.
Ultrasound data consistently demonstrates
30-60% decrease in mesh size at 4—-12 weeks
compared to size at insertion [19]. The concur-
rent processes of tissue in growth and mesh
shrinkage may cause significant pain, particularly
in patients who undergo trocar-guided mesh
placement. Adherence of the mesh arms in the
lateral pelvic wall is a point against which ten-
sion increases during the processes of tissue in
growth and mesh shrinkage.

Complications of Mesh in Pelvic
Reconstructive Surgery

Evaluation of long-term complications after mesh
placement is challenging. Multiple trials noted
vaginal mesh exposure during postoperative
examinations. These patients were treated with a
variety of topical medications and office proce-
dures. The early presentation of vaginal mesh
exposure resulted in halting of many trials
designed to study the outcomes of synthetic mesh
grafts. The overall morbidity of this complication
is relatively low and does not significantly impact
patient’s quality of life following mesh place-
ment [20]. Research halted in the early postoper-
ative period due to exposure fails to describe
the more severe pain that continues past the
immediate postoperative period. Complication
evaluation is also hindered by the rapid introduc-
tion of novel mesh techniques as complications
are identified [21]. For example, the currently
available techniques for synthetic mesh place-
ment include armed grafts, nonarmed grafts,
absorbable and nonabsorbable sutures, staples,
plastic tines, or pressure compression. Given the
complexity of pain syndromes as discussed in
this chapter, both patients and physicians would
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benefit from the publication of long-term follow-
up data on mesh complications.

Multiple tools exist to monitor the outcomes
of mesh placement in reconstructive surgery. In
addition to the publication of surgeon experience,
organized data collection services monitor com-
plications and publish their findings for public
viewing. The Manufacturer and User Facility
Device Experience (MAUDE) is a U.S. Food and
Drug Administration (FDA) database of volun-
tarily reported adverse events involving medical
devices [22]. Using this data the FDA released a
Public Health Notification (PHN) [23] warning
physicians and patients on the risks of mesh in
vaginal surgery. International data is also being
collected, as synthetic mesh use in pelvic recon-
struction is not limited to the United States [24].

Perioperative Considerations

Imprecise mesh placement may predispose to
complications and vaginal pain. Mesh placed in
the vaginal epithelium may cause necrosis and
ulceration. Necrotic vaginal tissue will ultimately
present as pain, vaginal ulceration, vaginal bleed-
ing, mesh exposure, or dyspareunia. Patients who
undergo concomitant vaginal procedures are at
risk for this complication due to the extensive
dissection of the surrounding vaginal tissues.
Similarly, suture line integrity is essential to
decreasing the risk of painful complications of
vaginal mesh surgery. Wound disruption due to
poor suture selection, improper suture placement,
or excessive tensioning may result in bleeding
under the vaginal wall, infection, and mesh expo-
sure. Synthetic delayed absorbable sutures are
most commonly used for closure of vaginal inci-
sions following mesh placement [25]. Polyglactin
910 (Vicryl: Ethicon, Somerville, NJ) and
Polyglycolic acid (Dexon: Sherwood/Davis &
Geck, St. Louis, MO) are commonly used because
they maintain good tensile strength during the
initial stages of vaginal healing with minimal
inflammatory response.

Perioperative bleeding may contribute directly
or indirectly to pain following mesh placement.
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Hematoma formation may cause pressure to
surrounding tissues and discomfort periopera-
tively making position change and prolonged sit-
ting uncomfortable. Hematomas may also create
sinus tracts, delay healing, and cause wound sep-
aration. Vaginal packing is most commonly used
to provide local compression and decrease peri-
operative bleeding immediately postoperatively.

Infection contributes to prolonged pain after
mesh placement. Bacterial contamination has
been documented during vaginal surgery despite
standard infection prevention techniques [26].
Precautions to decrease infection with mesh
placement have been described and include pre-
operative chlorhexidine washes, hair removal,
intraoperative administration of intravenous anti-
biotics, solutions of antibiotics or betadine,
sheaths to protect mesh from contamination at
insertion, and postoperative oral antibiotics [27].
Mesh contamination in vaginal surgery is similar
to contamination after surgical placement of for-
eign material in other surgical literature [28].
Contamination may result in the formation of
biofilms surrounding the mesh which produce a
low-grade infection that may not present symp-
tomatically until months following mesh inser-
tion. Symptoms of chronic, low-grade infections
caused by biofilms include fatigue, fevers, chills,
and constant fluid drainage. These infections may
progress to cause pain, visible cellulitis, wound
separation, purulent discharge, abscess, or pelvic
organ infection including genitourinary, gastroin-
testinal, or musculoskeletal.

Host tissue characteristics influence the pattern
of pain after mesh placement. Neovascularization
speed may influence the rate of mesh incorpora-
tion and shrinkage. Connective tissue metabo-
lism may influence the rate of degradation and
chemical breakdown. Hormonal status has been
implicated as a contributing factor to mesh com-
plications; however clinical studies have been
inconsistent. In vitro estrogen-deprivation of
vaginal and periurethral tissues decreased tissue
integrity, which contributes to increase risk of
vaginal bleeding, poor wound healing, and sus-
ceptibility to infection. Rarely, patients may
experience an abnormal foreign body response
resulting in a chronic inflammatory process [29].
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Etiology of Mesh Pain

Routine postoperative pain is self-limited. The
duration of postoperative pain is variable, typi-
cally present during the initial stages of healing
and shrinkage as mentioned earlier in this chapter.
Most often the pain is dull, constant, exacerbated
by activity, and relieved with rest or oral pain med-
ications. Increases in intra-abdominal pressure
during voiding, defecation, lifting, or intercourse
may also exacerbate pain. Treatment for routine
postoperative pain should be directed towards
relieving the exacerbating factors. Options include
local (rest, ice, warm soaks, topical medications)
and systemic (oral pain control, stool softeners).

A group of patients will experience an abnor-
mal pain pattern, either pain persisting beyond the
routine postoperative period or absence of imme-
diate postoperative pain and appearing weeks
after surgery. Initial evaluation of these patients
includes a detailed physical examination and rel-
evant diagnostic and imaging studies (detailed
later in this chapter). The goal of this evaluation is
to identify common complications whose treat-
ment, medical or surgical, may improve or resolve
the pain entirely. Mesh removal will successfully
improve or resolve pain. Examples of pain com-
plications that are identifiable on initial evaluation
include mesh visualization (perforation, erosion,
extrusion) and fluid collections (hematoma,
abscess). Studies to diagnose these complications
include cystoscopy, CT, and magnetic resonance
imaging (MRI).

Chronic mesh pain syndrome (CMPS) refers
to a complex condition that develops in a small
number of patients with pain following mesh
reconstruction (Table 9.5). CMPS is character-
ized by the development of chronic pain symp-
toms following mesh insertion persisting past the
routine postoperative period [30]. This descrip-
tion is consistent with literature describing the
onset of other chronic pain syndromes, such as
chronic pelvic pain syndrome (CPPS), following
multiple initial causative events. Patients with
CMPS are identified using the following criteria.
First, pain must initiate following mesh place-
ment. A careful history and chart review should
be used for confirmation. Second, pain must
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Table 9.5 Chronic mesh pain syndrome (CMPS)

Characteristics Definition

Initiated by mesh

Chronic

Refractory

Disproportion

Regional symptoms
Visceral hyperalgesia
Allodynia
Hyperalgesia
Diffuse location

Systemic symptoms
Allergic/immunologic
Referred hyperalgesia

persist past the routine postoperative period. Pain
lasting more than 3 months postoperatively
should be considered abnormal. Third, pain must
be refractory to medical and surgical treatment of
other complications. Patients who present with
pain after mesh placement should undergo the
recommended  examination and  testing.
Complications should be treated. Patients whose
pain persists despite these treatments should be
considered for the diagnosis of CMPS. Notably,
treatment with mesh removal does not resolve
pain. Fourth, pain intensity is considerably greater
than routine pain and is not relieved by routine
therapies. Pain is out of proportion to physical
examination findings. Lastly, regional and sys-
temic symptoms develop as a result of neuronal
sensitization, cross-talk, and pain centralization.

Different from self-limiting postoperative
pain, CMPS is a pathologic condition caused by
the transformation of local vaginal pain into a
multiorgan systemic process. Pain should be
treated as an ongoing pathologic process instead
of a variation of routine postoperative pain.
Treatment is challenging given the cascade of
events that is not entirely reversible by mesh
removal. Risk factors are unknown. A combina-
tion of mesh material, surgical technique, and
host factors are likely contributors. Multiple case
reports and case series have been published to
increase awareness of this condition [31].

CMPS is the result of abnormal neuronal acti-
vation (Fig. 9.1a). Following the initial event
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Pain only present following mesh placement

Pain past the postoperative period (>90 days)

Pain refractory to treatment of identifiable, potentially reversible causes of pain
Pain out of proportion to physical examination findings

Presence of >1 of the following symptoms, due to neuronal sensitization and cross-talk
Enhanced pain sensitivity in the same and nearby organs

Pain due to stimuli that do not normally provoke pain

Increased response to painful stimuli

Poorly delineated margins due to relative paucity of nerve endings in viscera
Presence of >1 of the following symptoms

Rash, hypersensitivity, inflammation, fevers

Tenderness at remote superficial sites

(mesh placement), neuronal up regulation results
in simultaneous sensitization of pain pathways
in the spinal cord and central nervous system
(CNS), along with pelvic organ cross-talk. These
abnormal neuronal activation pathways, when
continuously stimulated, result in the formation
of abnormal somatic-visceral responses. As a
result of this pathway, routine postoperative pain
driven by pain input is converted to a process
whose focus of neural activity is located in the
CNS. The long-term peripheral and central
release of neurotrophic factors stimulates these
sensory pathways resulting in permanent sen-
sory changes, a process referred to as sensitiza-
tion. Patients who have undergone sensitization
often suffer from referred hyperalgesia, visceral
hyperalgesia, allodynia, hyperalgesia, and
disproportion.

Innervation of Mesh Pain

Pain signals from the pelvic organs travel with
somatic nerves, sympathetic and parasympa-
thetic fibers (Fig. 9.1b). Organs located intraperi-
toneal (ureter, uterus, ovaries, bladder) send pain
and temperature signals via the sympathetic
nervous system. Preganglionic sympathetic
fibers originate at the spinal cord levels T9-L1,
exit through the ventral spinal roots, pass through
the sympathetic trunks, and synapse at the infe-
rior mesenteric ganglion. Postganglionic fibers
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Fig. 9.1 (a) Development of abnormal pain responses.
Abnormal neuronal activation is a key component of
chronic mesh pain syndrome. (b) Pelvic innervation. Pain

then travel through the superior hypogastric
plexus and inferior hypogastric (pelvic) plexus
prior to synapsing on the pelvic organs to increase
peristalsis, inhibit bladder detrusor contraction,
increase bladder neck contractility, and control
vasoconstriction.

Parasympathetic pelvic nerves (S2-S4) pro-
vide proprioception from the rectum, bladder
trigone, urethra, cervix, and upper vagina. These
afferent fibers travel through the parasympathetic
pelvic splanchnic nerves to the sacral plexus,
sensory ganglia, and the ventral spinal cord at

signals from the pelvic organs travel with somatic nerves,
sympathetic and parasympathetic fibers

level S2-S4. Preganglionic sympathetic fibers
originate at the spinal cord level S2-S4, exit
through the ventral spinal roots, travel through
the sacral plexus, and travel as long pelvic
splanchnic nerves until synapsing in the pelvic
ganglia. Short postganglionic fibers promote
bladder contraction, bladder neck relaxation, and
vaginal secretions.

The pudendal, ilioinguinal, and femorocuta-
neous nerves are often involved in chronic mesh
pain. The pudendal nerve (S2—-S4) senses propri-
oception and pain from the distal vagina, urethra,
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Table 9.6 Anatomy of mesh pain
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Mesh Etiology of pain
Location Organ Nerve
Retropubic Urethra Ilioinguinal
Transobturator Urethra Femorocutaneous
Bladder Posterior cutaneous
Pudendal
Perineal
Inferior anal
Obturator
Sacral Vault Sacral roots
Uterus Lumbosacral plexus
Pelvic plexus
Sacrospinous Bladder Pudendal
Vault Sciatic
Uterus
Rectum

pelvic floor, and perineum. Efferent fibers pro-
vide motor function to the pelvic floor, vagina,
perineum, and urethral and anal sphincters. The
pudendal nerve courses in close proximity to pel-
vic organs and can be injured in pelvic recon-
structive surgery. The pudendal nerve travels
posterior to the sacrospinous ligament and enters
the pelvis posterior to the ischial spine, providing
innervation to perineal structures including the
bulbospongiosus, ischiocavernosus, clitoris, anal
canal (including external anal sphincter and pub-
orectalis muscles), and urethral sphincter. The
ilioinguinal nerve (L1) may be damaged after
passage of trocars through the suprapubic area.
The ilioinguinal nerve arises at level T12 and
provides sensation to the suprapubic and upper,
outer portions of the perineum. Patients who
undergo mesh with retropubic trocar entry sites
who present with pain should be evaluated for
ilioinguinal nerve involvement. The posterior
femorocutaneous nerve (S1-S3) originates from
dorsal divisions of S1-S2 and ventral divisions of
S2-S3 as part of the sacral plexus. The nerve
enters the pelvis through the greater sciatic fora-
men below the piriformis muscle. Branches of
the posterior femorocutaneous nerve provide
sensation from the posterior thigh, perineum
lateral to the labia, and lateral genitalia.

Muscle Bone Viscera

Anterior rectus Pubic symphysis Urethra
Bladder
Vagina

Adductor longus Pubic symphysis Urethra

Adductor brevis Ischial rami Bladder

Adductor magnus Ischial spines Vagina

Gracilis

Obturator externus

Obturator internus

Piriformis Ischial spines Vagina

Obturator internus Sacrum Uterus
Rectum

Gluteus maximus Ischial spines Bladder

Levator ani Ischial tuberosities Vagina
Uterus
Rectum

Anatomy of Mesh Pain

A thorough understanding of pelvic anatomy is
essential to evaluating complex mesh pain. The
identification of mesh pain should trigger evalua-
tion for other related complications (Table 9.6).

Musculoskeletal
Mesh may become incorporated into surrounding
muscle. Trauma to the muscle can be directly to
muscle fibers or indirectly via traction, local
hematoma, and secondary fibrosis causing restric-
tion and pain in movement. Direct muscle injury
is less common and more difficult to diagnose.
Clinical presentation of mesh pain of the pelvic or
extremity muscles includes isolated spasm, pain
with position change, or activity-related fatigue
relieved by rest. Pain is typically intermittent and
activity-related. Pelvic organ muscle involvement
may present as dyspareunia or dysfunction of uri-
nation or defecation. Mesh placed superficially in
the vaginal muscularis instead of the adventitia
may cause pain with any manipulation of the
vaginal canal and intercourse may be intolerable
as a result.

Muscular pain following retropubic mesh
placement is primarily a result of trauma to the
anterior rectus muscle. Trauma may be direct or
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Fig.9.2 (a) Hip adductors.

The pectineus, adductor longus,
gracilis, and adductor magnus
may be involved in mesh pain.
Nerves in close proximity are
also included. (b) Lumbosacral
plexus. The lumbosacral nerve,
sciatic nerve, and pudendal nerve
are particularly vulnerable during
apical compartment suspension

Lumbo-sacral plexus

indirect as described above. The pain is typically
positional and relieved with rest.

Muscular injury after transobturator trocar-
guided mesh placement may cause severe pain
with walking or joint movement. Obturator mus-
cle involvement presents as pain with abduction,
lateral thigh rotation, and walking. The hip
adductors are also at considerable risk during
placement of a transobturator mesh. The adduc-
tor longus, adductor brevis, adductor magnus,
gracilis, and obturator externus muscles all origi-
nate along the inferior pubic and ischial rami in

close proximity to mesh placement (Fig. 9.2a).
These muscles are responsible for hip flexion,
thigh adduction, medial and lateral rotation.
Innervation is provided by the obturator nerve
(L2-L4) and sciatic nerve (L4-S3). Pain is exac-
erbated by movement of the hip and thigh and
relieved with rest. The levator ani muscles may
also be affected causing pelvic pain, dyspareunia,
or pain with prolonged standing.

Pain may occur following apical prolapse
repair by multiple techniques. Mesh fixated
to the sacrospinous ligament may damage the
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surrounding musculature. Involvement of the
coccygeus muscle overlying the sacrospinous
ligament or the piriformis muscle may be a con-
siderable source of pain. Pain from the levator
muscle may occur if placement is inferior to the
sacrospinous ligament causing pelvic or gluteal
pain radiating to the distal pelvis and vagina.
Distal vaginal vault suspensions utilizing the
ileococcygeus muscle, or high levator myor-
rhaphy, may also experience movement-induced
gluteal area pain. The piriformis muscle along
the anterior sacrum may cause pain after apical
compartment repair. Innervation is provided by
the piriformis nerve (L5-S2) and functions to
laterally rotate the thigh.

Patients who undergo posterior compartment
mesh repair with trocar-guided lateral mesh arms
may experience pain in the levator muscles or
gluteus maximus. Gluteus maximus innervation
is provided by the inferior gluteal nerve (S1).
Patients may present with pain exacerbated by
sitting, external hip rotation and hip extension,
Injury to the external anal sphincter muscles may
cause pain or defecatory dysfunction including
constipation or incontinence of flatus or stool.

Mesh may be anchored to the bony pelvis
intentionally or as a result of fibrous adherence
following placement. Bone-related mesh pain
may be dull or sharp, constant or intermittent.
Bone pain after retropubic sling is caused by tro-
car passage along the posterior aspect of the
superior pubic rami posterior to the obturator
grove. Trocar passage during placement of a tran-
sobturator mesh is in close proximity to the infe-
rior pubic rami. Anterior vaginal wall mesh
placed with trocar guidance travels along the lat-
eral inferior aspect of the ischial rami until emerg-
ing medially into the vaginal canal just posterior
to the descending rami. Physicians are recom-
mended to avoid the superior pubic rami that are
in close proximity to the obturator artery and
nerve.

Sacral involvement should be suspected in
patients with bone pain following sacrocolpopexy.
Ischial spines and ischial tuberosities may be
damaged during vaginal approaches to posterior
compartment repair. Placement of posterior mesh
arms in close proximity to these prominences may
cause pain by direct trauma or mesh fixation.
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Patients who have abnormal pain caused by pos-
terior mesh arms report difficulty with prolonged
sitting.

Periosteum can be damaged during trocar
passage or irritated by infected or adherent
mesh causing persistent pain. Mild periosteal
inflammation is mild and self-limited and does
not require evaluation. Severe localized pubic
pain suggestive of osteitis or osteomyelitis
requires a diagnostic bone scan. Pain may radiate
to nearby muscles.

Visceral

Visceral pain may be caused by trocar placement,
mesh penetration, or organ obstruction. Mesh
penetration pain is typically dull, constant, and
exacerbated by usage of the related organ from
muscular inflammation. The affected organ may
be in pain with any movement including peristal-
sis, contraction, filling, or emptying. Pelvic organ
prolapse (recurrent or new) may also cause pain
or obstruction after mesh placement.

Mesh may penetrate the urethral or bladder
after vaginal reconstruction. Hematuria, recurrent
infections, and urethral pain that extends past the
routine postoperative period is suspicious for mesh
penetration and should be evaluated. Detrusor
overactivity may be caused by mesh penetration,
improper location, or excessive lateral adherence.
Urinary obstruction from improper placement
may also present as pain. Urinary obstruction fol-
lowing transobturator sling typically requires the
patient to lean forward while voiding.

Vaginal mesh complications may present with
or without exposure. Palpable mesh cords or
bands in the lateral fornices below the vaginal
epithelium may present with vaginal pain or be
identified incidentally on examination. Mesh
folding, shrinkage, and excess tensioning all con-
tribute to formation of mesh cords. Pain with
intercourse is also a common complaint following
mesh reconstruction.

Mesh penetration into the uterus/cervix may
occur following apical prolapse repair. Symptoms
include abnormal bleeding, cramping, infections,
or pain.

Mesh penetration into bowel or anal sphinc-
ter may present as bleeding, infection, obstruc-
tion, or incontinence. Patients who report rectal
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bleeding postoperatively should be evaluated for
mesh perforation. Symptoms including fever,
erythema, persistent fullness, or malodorous
drainage may reflect an ongoing infectious pro-
cess. Constant rectal pain, fecal urgency or
incontinence, and pain relieved by defecation
are signs of rectal obstruction.

Lymphovascular

Perioperative bleeding, recognized or unrecog-
nized, may result in hematoma formation. Up to
25% of patients undergoing retropubic slings
have postoperative hematomas visible on MRI
[32]. Branches of the obturator vessels may be
injured by trocar passage over the superior pubic
rami close to the obturator foramen. Trocar pas-
sage in the lateral vagina may cause bleeding in
branches of the pudendal artery. Hemorrhage
from damage to the uterine or internal iliac ves-
sels has also been described.

Chronic inflammatory states following mesh
placement can cause an increase in lymphatic
fluid production resulting in a chronic increase in
drainage. Patients with preexisting poor pelvic
venous drainage may also be at risk for pain.

Neurological

Intraoperative nerve damage presents immedi-
ately following the procedure. Sharp pain in a
specific nerve distribution presenting in the
immediate postoperative period suggests intraop-
erative nerve damage and should be treated.
Nerve injury at the time of retropubic mesh place-
ment is rare but has been reported [33]. The most
common injury is damage to branches of the ilio-
inguinal nerve (L1) following lateral skin perfo-
ration. Less commonly, incorrect trocar use
during retropubic mesh placement may also
affect the obturator nerve.

Nerve pain that presents in the postoperative
period and persists into the delayed postoperative
period should be considered an example of mesh
pain and trigger evaluation for other etiologies as
well. This includes nerve entrapment and the pel-
vic organ cross-talk or sensitization.

Transobturator mesh placement may damage
branches of the femorocutaneous, posterior cuta-
neous, pudendal, perineal, inferior anal, or obtu-
rator nerve. The obturator internus nerve (L5-S1)
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innervates the obturator internus muscle that is
intentially traversed by trocar-guided mesh prod-
ucts. The anterior, lateral, and posterior femoral
cutaneous nerves (L2-S3) provide sensation to
the inner aspect of the thigh and lateral perineum
where transobturator trocars typically exit the
skin. If trocar placement is in close proximity to
the labia majora, labial branches of the pudendal
nerve may also be involved. The pudendal nerve
branches that may be damaged by anterior com-
partment mesh procedures include the dorsal cli-
toral nerve (clitoris), posterior labial nerves
(posterior labia), and perineal nerves (mid-
perineum). Posterior mesh procedures are more
likely to damage posterior pudendal nerve
branches such as the inferior anal nerves (perineal
body, anus).

Sacrospinous mesh fixation for reconstruction
of the apical or posterior compartments may
damage multiple pelvic nerves. The lumbosacral
nerve plexus on the piriformis muscle, sciatic
nerve superolateral to the sacrospinous ligament,
and pudendal nerve as it passes posterior to the
ischial spines are particularly vulnerable during
apical compartment suspension (Fig. 9.2b).
Patients with these injuries typically present with
buttock or posterior leg pain, loss of sensation, or
motor function. Sacrocolpopexy by any approach
can cause damage to the presacral nerves at the
sacral promontory.

Posterior compartment repair may cause
injury to the lumbosacral plexus, sciatic nerve, or
pudendal nerve. These nerves are at risk during
both trocar-guided and nontrocar-guided mesh
procedures. Trocars pathways typically begin at
the perineum through the ischial fossa and the
levator muscles to the perirectal space.

Evaluation of Patients with Mesh Pain
History

Evaluation of patients with pain after mesh place-
ment begins with a detailed history to identify
de novo pain that is discrete from routine postop-
erative pain as described above. Mesh pain per-
sists past the immediate postoperative period, is
activity-related, intense out of proportion to
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objective findings, and demonstrates characteris-
tics of CPPS. Whether the etiology of mesh pain
is irreversible nerve damage or a progressive
pathological pain response remains unclear.

Pain is clearly documented at each visit. The
essential details include exacerbating and reliev-
ing factors, quality, radiation, severity, and time
course. Activities that exacerbate pain are noted;
including prolonged sitting or hip flexion, to
identify involved musculoskeletal components.
Symptoms of obstructive urination, defecation,
or dyspareunia suggest misplacement. These
findings are often associated with retraction of
the vaginal epithelium. Prolonged vaginal, blad-
der, or rectal bleeding suggests ulceration, infec-
tion, or organ penetration. Timing of pain onset
in relation to tissue incorporation, mesh break-
down and shrinkage should be considered.

Mesh visualization should be documented
using standard nomenclature. A mesh complica-
tion categorization scheme has been developed
and published by the International Continence
Society and the International Urogynecologic
Association, and is intended to facilitate commu-
nications amongst physicians [34] (Table 9.7).
General approach to mesh visualization should
take into consideration the time of presentation,
symptom severity, and associated symptoms.

Perform a complete review of systems to iden-
tify de novo systemic symptoms. Allergic or
immune reactions to mesh components may pres-
ent immediately or in the delayed postoperative
period. New diagnoses of systemic illness fol-
lowing mesh placement should alert the physi-
cian to consider mesh as a contributing factor.
Special notice should be taken when new autoim-
mune, inflammatory, or allergic illnesses do not
respond to traditional management. If available,
compare the patients’ symptoms to the initial
review of systems performed prior to mesh place-
ment. Identify concurrent pelvic complaints of
pressure, pain, dyspareunia, and pelvic organ
prolapse above the introitus. Patients with these
symptoms may have preexisting pain syndromes
such as chronic pelvic pain, painful bladder syn-
drome, interstitial cystitis, fibromyalgia, vulvo-
dynia, dysmenorrhea, and chronic constipation.
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Table 9.7 Mesh terminology

Terminology Definition
Contraction Reduction in size
Prominence Parts project beyond a surface

Penetration Entering

Separation Physically disconnected

Exposure Displaying or making accessible

Extrusion Passage gradually out of a body
tissue

Perforation Abnormal opening into a hollow
organ

Dehiscence Bursting open along natural or

sutured lines
Adapted from Haylen et al. [34]

These diagnoses imply a significant component
of pelvic floor dysfunction and myofascial pain.
Patients with these diagnoses are poor candidates
for mesh prolapse repair. Insertion of vaginal
mesh with fixation to the pelvic floor will only
exacerbate the preexisting condition [35].

Obtain and review Operative Reports and prior
History and Physical Examination forms for
patients with pain. Complications or intraopera-
tive challenges such as bleeding, prolonged oper-
ative time, and intraoperative consultations
should be identified. The performance of con-
comitant procedures and use of other mesh prod-
ucts should also be noted. For example, it is
important to obtain information on concomitant
procedures with special attention to any discrep-
ancy between planned and performed procedures.
Length of antibiotic therapy, prolonged catheter
management, blood transfusions, and ICU care
are signs of a complicated surgical course.

Minor surgical complications may contribute
to mesh pain. Minor complications are generally
considered to include hematoma formation,
vaginal or urinary infection, or urinary retention.
Detailed conversation with the patient regarding
the perioperative events may also provide addi-
tional information regarding surgical
complications.

Obtain detailed information on medical and
surgical treatments for pain after mesh place-
ment. Discuss the patient’s impression of
improvement following these treatments. For
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example, patients with pain due to mesh attach-
ment to the levator plate may find relief with anti-
inflammatory agents or rest. This pain would be
exacerbated by stimulating therapies such as pel-
vic floor physiotherapy.

Physical Examination

Physical examination is essential to identify the
cause of pain. Begin by palpating the path of
mesh, tines (if applicable), and location of trocar
placement. Identify areas that recreate the
patient’s pain when palpated. Perform a careful
vaginal examination for signs of mesh exposure
or erosion. Evaluate the urethra and bladder after
mesh for anterior and apical prolapse. Valuable
information can be obtained by minimally inva-
sive evaluation methods including postvoid
residual for urinary obstruction, bladder filling
using indigo carmine for perforation or fistula,
cystourethroscopy for perforation, obstruction or
misplacement, urodynamics for voiding and stor-
age dysfunction, and voiding cystourethrogram
for all indications. Patients who have undergone
apical and posterior compartment repairs and
present with defecatory dysfunction may require
digital rectal examination, sigmoidoscopy, and
evaluation of defecatory function using dynamic
MRI, or defecography. Patients with de novo rec-
tal bleeding should be evaluated for rectal perfo-
ration with sigmoidoscopy.

Ultrasound may provide additional objective
information regarding mesh location. Mesh loca-
tion, direction, size, extrusion, penetration, and
folding may be identified by ultrasound. This
information may be particularly valuable when
Operative Reports are unavailable or when
patients have undergone prior mesh incisions or
partial excisions (Fig. 9.3a, b).

Complete pelvic imaging may reveal contribut-
ing factors for pain. MRI may reveal relevant
pathology such as fluid collections, abscesses,
prolapse, bone anchors, disc herniation, pelvic
masses, and visceral obstruction. However, if
intracavitary coils are used, adequate visualization
of mesh will not be achieved. Bone scans can also
be used to identify signs osteitis or osteomyelitis.
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Patients presenting with asymptomatic or mini-
mally symptomatic vaginal mesh exposure may
present days or years after placement. Mesh visu-
alization identified in the immediate postopera-
tive period is most commonly a direct result of
vaginal epithelium separation, or incision dehis-
cence. Additional attempts at surgical closure
may be offered. If the process appears infectious,
the mesh may be salvaged with courses of clin-
damycin or metronidazole. Infections that fail
medication management require excision of the
prominent mesh portions or total excision to pre-
vent recurrence.

When mesh is visualized in the delayed post-
operative period (>6 weeks), this exposure may
be due to weakened vaginal epithelium, local
infection, chronic inflammation, complications
of vaginal healing or mesh shrinkage, or improper
placement. Mesh extrusion is typically a result
many factors, including but not limited to chronic
infection, improper placement, and vaginal atro-
phy. Vaginal atrophy may be conservatively
treated with local or transdermal estrogen.
Patients with mesh extrusion who fail medical
management should be evaluated for surgical
excision of mesh partially or in its entirety.
Patients with multiple risk factors for mesh extru-
sion are more likely to require complete excision
given the risk of recurrent extrusion following
partial excision.

Mesh incision and partial excision are only
recommended for patients with organ obstruction
in the absence of pain or infection. Infection is
not limited to exposed mesh segments alone.
Removing exposed mesh portions in the presence
of active infection is followed by recurrent expo-
sure frustrating both patient and physician.
Additional surgical attempts at mesh removal
become increasingly technically challenging due
to mesh retraction and tissue incorporation of
remaining portions.

Surgeons treating patients with mesh pain
caused by mesh, fixation materials, abscess, or
hematoma should be prepared to remove all mesh
portions. Partial excision may improve, but is
unlikely to completely resolve, mesh pain.
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Fig. 9.3 (a) 3D ultrasound
image for mesh evaluation.
Seventy year old G3P3 with
lower abdominal pain, urinary
retention for 2 years following
retropubic sling (TVT).
Ultrasound reveals sling in
normal position. (b) 2D
ultrasound image for mesh
evaluation. Forty-six-year-old
G2P2 with pelvic pain, urinary
incontinence, dyspareunia for
1 year following transobturator
sling (unknown type).
Ultrasound reveals sling with
displacement of unilateral arm

Patients with complex mesh pain as described in
this chapter receive the maximum benefit from
early complete mesh removal to decrease the risk
of pain somatization and centralization. Published
series note an 88% improvement following mesh
removal in patients with severe mesh pain [36].
Technical difficulty of surgical mesh removal
is determined by mesh type and location. Armed
mesh through the transobturator membrane
requires a technically challenging removal. To
successfully remove armed mesh segments in
their entirety, the obturator membrane must be
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perforated and dissection carried out laterally.
Additional incisions in the lateral thighs may be
required to adequately free the arms from the
surrounding soft tissues. We suggest preopera-
tively marking the lateral puncture sites to facili-
tate intraoperative dissection. If the lateral
incisions cannot be identified by patient symp-
toms or scarring, gentle traction on the medial
portion of the mesh arms may be used as a guide.
The mesh should be followed from skin incision
to the intersection of the adductor muscles and
dissected free in a circumferential fashion.
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Muscle fibers often must be dissected when mesh
has become incorporated into the surrounding
fibers. Large defects in the vaginal wall may
occur with mesh removal and surgeons ought to
be prepared to utilize rotational vaginal flaps,
labial flaps, or skip flaps for reconstruction.
Following complete healing and resolution of
other symptoms such as pain, infection, bleeding,
urinary or defecatory dysfunction, evaluation for
additional surgery for persistent incontinence or
prolapse can begin if clinically indicated.

The decision to proceed with mesh removal
for refractory pain should not be avoided due to
fear of recurrent incontinence or prolapse.
Literature has demonstrated recurrent prolapse
following mesh removal may not require imme-
diate surgical correction. Patients who undergo
incision of urethral slings are continent in 60% of
cases in many large series [37]. Following mesh
removal for other compartment prolapse, recur-
rence is highest for the anterior compartment,
which carries a 19% risk of recurrent bladder
prolapse. This is consistent with published opin-
ion that fibrotic tissue from mesh placement and
its removal is at least as durable as traditional col-
porrhaphy alone.

Consultations by other physicians may be war-
ranted for patients presenting with illnesses
involving other organ systems. However, evalua-
tion and management of the mesh complication
must continue. During initial pain evaluation and
treatment planning, patients with uncontrolled
pain may require Pain Management assistance to
select an appropriate medication regimen. The
onset of additional symptoms may warrant con-
sultation by Gastroenterology, Rheumatology or
Allergy/Immunology. Consultants may provide
useful information regarding patient illnesses,
however for all illnesses or pain de novo following
mesh placement, the authors recommend strong
consideration of mesh removal to obtain the best
potential to improve patient quality of life.

Despite thorough evaluation and treatment,
mesh pain may persist. The centralization of pain
may not be completely reversible if sensitization
and cross-talk have already created significant
abnormal somatic-visceral responses.
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Prevention

Intraoperative and perioperative considerations
may minimize the risk of mesh complications.
Preoperatively, caution should be taken when
offering mesh placement at the time of concomi-
tant vaginal procedures to avoid extensive vagi-
nal dissection and increased infection risk.
Intraoperative hemostasis and infection preven-
tion are essential. Vaginal packing should be used
postoperatively for additional hemostasis and
infection prevention.

Litigation is an important concern for physi-
cians inserting vaginal mesh [38]. In addition to
adequate preoperative counseling, physicians
ought to document discussion with patients
regarding the FDA warning on vaginal mesh, and
the risks, benefits and alternatives to vaginal
mesh reconstruction. Education of both patients
and physicians for early signs and symptoms of
mesh complications will improve patient selec-
tion, outcome, and overall satisfaction.

Conclusion

In conclusion, evaluation and treatment of
patients with pain after mesh placement is more
complex than previously described. The majority
of patients presenting with pain after mesh place-
ment experience a self-limited, routine postoper-
ative pain. However, an unknown number of
these patients develop complex mesh pain with
symptoms similar to those of CPPS. As an
increasing number of patients undergo repair of
pelvic organ prolapse with synthetic mesh, phy-
sicians must be prepared for the presentation of
more complex, multiorgan system complications
that may require partial or complete mesh
removal. Some patients may never have complete
resolution of pain despite mesh removal. The ori-
gin of complex mesh pain is unknown. Patients
with mesh complications present with a myriad
of subjective and objective findings that may be
suggestive of a physical reaction to mesh, techni-
cal placement complications, or mesh rejection
over time.
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Management of patients with mesh pain
should focus on both physical and emotional
recovery. The impact of pain after mesh place-
ment is often underappreciated. Patients must be
encouraged to seek support and rehabilitation
services in extreme cases. When additional oper-
ative interventions are warranted, patients should
have appropriate expectations regarding their
recovery and be informed of the risk of recurrent
pelvic organ prolapse.

Evaluation of the current approach to vaginal
reconstruction is warranted. The goal of recon-
structive surgery is to provide successful out-
comes and to improve quality of life. In searching
for improved anatomic outcomes we have
adopted synthetic mesh, but at what cost? In a
field where treatment success is difficult to quan-
tify [39] and subjective outcomes do not correlate
with anatomic outcomes [40, 41], which should
prevail? For this reason, these authors share the
opinion that successful objective outcome is
insufficient reason to continue mesh prolapse
repairs in the absence of adequate demonstration
of comparably successful subjective outcome.
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Retropubic Bladder Neck

Suspensions

Elizabeth R. Mueller

Introduction

Open abdominal retropubic procedures for
urinary incontinence were widely performed in
the United States starting in the 1950s till the turn
of the century when the use of transvaginal syn-
thetic slings gained in popularity [1]. That said,
data regarding the success and complications of
retropubic suspensions were mostly expert opin-
ion, cases series, or underpowered randomized
trials until the last decade when two large ran-
domized trials comparing the Burch urethropexy
to suburethral slings were published [2, 3]. This
chapter will review the retropubic procedures for
incontinence and the diagnosis and management
of complications that arise from retropubic
urethropexy procedures.

Overview of Retropubic Procedures
for Incontinence

Retropubic urethropexy procedures generally
include the Marshall Marchetti Krantz (MMK),
the Burch colposuspension and the paravaginal
defect repair. First described by Marshall in 1949,
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the MMK procedure [4] suspends sutures placed
on each side of the bladder neck to the posterior
aspect of the pubic bone. This is thought to stabi-
lize the bladder neck and allow abdominal pres-
sures that are being transmitted to the bladder to be
equally transmitted to the proximal bladder neck,
maintaining continence during stress activities.

The Burch urethropexy was described by John
Burch in 1961 as being born out of necessity
when the sutures he was trying to place during a
MMK kept pulling out of the pubic bone perios-
teum [5]. After utilizing the arcus tendonious and
Cooper’s ligament as the point of fixation, he
chose the latter based on its consistent presence
and inherent strength.

First described by White in 1909 as a proce-
dure for anterior vaginal prolapse repair, the para-
vaginal defect repair was based on White’s
cadaveric dissections that demonstrated that the
“bladder stays in place because it rests upon a firm
fibrous shelf stretched across between the pubic
bones” [6]. The procedure was popularized for
female stress incontinence when the authors
reported that reattaching the detached and retracted
levator ani fascia to the arcus tendineus resulted in
a greater than 90% cure rate [7] but it does not
have acceptable success rates to justify its use as a
stress incontinence procedure at this time.

Surgical Techniques

All of the abdominal retropubic procedures
require the patient to be prepped and draped in
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dorsal lithotomy so that the primary surgeon can
have their nondominant hand in the vagina
for definition of anatomy and counter-traction.
A Foley catheter is passed into the urethra and
kept in the sterile field. A Pfannenstiel or Cherney
incision is made and the space of Retzius is
entered. The surgeon slides their dominant surgi-
cal hand (fingers first and palm faced up) behind
the pubic bone and with gentle downward trac-
tion the retropubic and lateral pelvic sidewalls
are exposed.

The nondominant hand is placed into the
vagina and gentle tugging on the Foley catheter
identifies the bladder neck. A finger on each side
of the balloon allows the apt surgeon to use the
remaining fingers and thumb to tug on the cathe-
ter when needed. Typically, the surgeon starts on
the contralateral side and the surgical assistant
uses a sponge stick to provide countertraction by
directing the midline away from the sidewall of
interest. A swab mounted on a curved forceps is
used to sweep the overlying periurethral vessels
and fat towards the midline and at the same time
the vaginal fingers are elevated towards the ceil-
ing so that the white, glistening tissue of the
vagina is exposed. The venous plexus that can be
seen in the vaginal wall should be avoided as
much as possible since these vessels can be the
source of a significant amount of blood loss when
sheared during dissection or suture placement.

The MMK cystourethropexy places 2-3 per-
manent sutures on each side of the bladder neck
and mid-urethra. Each suture consists of two bites
encompassing full thickness of the vaginal wall
but not the vaginal epithelium. The nondominant
fingers in the vagina provide the necessary tactile
feedback. The vaginal fingers elevate the urethra
to the back of the pubic symphysis and suture ends
are placed into the pubic bone and periosteum.
The assistant ties the sutures as the surgeon posi-
tions the urethrovesical junction. The intent is to
elevate the vagina and not to constrict the urethra.

The Burch procedure has undergone
modifications and most contemporary studies
including the two randomized trials by Ward and
Albo [2, 3] place 1-2 sutures of delayed
absorbable or permanent suture 1-2 cm lateral
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on each side of the urethrovesical junction.
A second pair of sutures is placed 1 cm distal and
lateral at the level of the mid-urethra. Each suture
placement consists of two bites through the full
thickness of the vaginal wall excluding the vagi-
nal epithelium. The sutures are attached to the
ipsilateral Cooper’s ligament and tied to elevate
the anterior vagina to a minimally retropubic
position. A suture bridge of 2-3 cm is expected
between the vaginal wall and Cooper’s ligament.
Again, the aim of the surgical procedure is to
elevate the vaginal wall, not to constrict the blad-
der neck.

Numerous authors have described laparo-
scopic approaches to the Burch colposuspension
[8-10]. While the dissection of the retroperito-
neal space is similar, various materials have been
used to attach the vaginal wall to Cooper’s liga-
ment including sutures, staples, spiral metal
tacks, and mesh.

Surgical Success

In the fourth edition of the International
Consultation on Incontinence published in 2009,
Smith et al. reviewed all of the literature available
on retropubic suspensions and the authors have
concluded, based on level 1 evidence, that open
retropubic Burch colposuspension can be recom-
mended as an effective treatment for primary
stress incontinence [11]. In contrast, the MMK
cystourethropexy and the paravaginal defect
repair are not recommended for the treatment of
stress incontinence. The authors also state that
laparoscopic Burch colposuspension is not rec-
ommended for routine treatment but may be con-
sidered in patients undergoing concurrent
laparoscopic surgery for other reasons. In con-
trast, the American Urological Society 2009
Guidelines for Surgical Management of Stress
Urinary Incontinence state that open retropubic
and laparoscopic suspension along with inject-
ables, mid-urethral slings and pubovaginal slings,
although not equivalent, may be considered
for the uncomplicated women with stress
incontinence [12].
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Complications

Burch Colposuspension

Two large randomized trials comparing the open
Burch colposuspension to tension-free vaginal
tape and to the fascial sling were published in
2002 and 2007, respectively [2, 3]. The studies
randomized 475 women to Burch colposuspen-
sion thus providing a solid basis for understand-
ing complications that arise when a large number
of surgeons are performing the procedure. Ward
et al. [13] enrolled women from 14 urogynecol-
ogy and urology centers in the United Kingdom.
Women were randomized to the open Burch col-
posuspension or the tension-free mid-urethral
sling. Exclusion criteria included current need
for, or previous history of, surgery for pelvic
organ prolapse (POP). One hundred and forty six
women underwent the Burch urethropexy.
Women in the Ward-Hilton study had the follow-
ing intra-operative and postoperative complica-
tions reported at 6 months: urinary tract infection
(32%), de novo detrusor overactivity on urody-
namics (11%), wound infection (7%), voiding
disorder (7%), bladder injury (2%), deep vein
thrombosis (2%), and incisional hernia (2%).
There were no reports of vascular injury or retro-
pubic hematoma in this series. The need for
patient catheterization decreased over time, but
remained substantial with 8% of women requir-
ing catheterization after 6 months. Interestingly,
there was no statistically significant difference in
rates of catheterization and voiding dysfunction
compared to TVT.

In 2004, the authors reported the 2-year
follow-up data. Of the 146 women randomized to
Burch urethropexy, 5 (3.4%) underwent surgery
for stress incontinence, 7 (4.8%) surgery for POP,
and 5 (3.4%) had an incisional hernia repair. At
2 years, 4 (2.7%) women continued to catheterize
and 3 (2.1%) continued to have symptoms of
UTL On physical exam, the number of women
with vault/cervical prolapse increased from 21%
preoperatively to 63% at 24 months; 18% of the
women with POP were symptomatic. Over the
same 2-year time period, vault/cervical prolapse
rates increased from 16 to 29% in the TVT arm.
In summary, when compared to TVT, Burch
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colposuspension at 24 months resulted in higher
rates of enterocele, voiding dysfunction, and need
for catheterization and a 4% lower rate of UTL

In the Stress Incontinence Surgical Efficacy
Trial (SISTEr) involving nine surgical centers in
the United States, women were randomized to an
open Burch colposuspension or autologous rec-
tus fascial sling. A total of 329 women received a
Burch colposuspension; however, 48% of the
women had concomitant procedures for POP.
The following adverse events were reported in
women who underwent the Burch colposuspen-
sion: cystitis (50%), new-onset urge incontinence
(3%), incidental cystotomy (3%), surgical wound
complications requiring surgery (2.4%), voiding
dysfunction >6 weeks (2%), recurrent cystitis
leading to diagnostic cystoscopy (1.5%), bleed-
ing (1%), ureteral injury (1%), incidental vagino-
tomy (0.5%), ureteral vaginal fistula (0.5%),
erosion of suture into the bladder (0.5%), and
pyelonephritis (0.5%). In summary, compared to
a rectus fascial sling, a Burch colposuspension
resulted in lower rates of success for stress incon-
tinence and lower rates of cystitis, urge inconti-
nence, and voiding dysfunction. In this study,
women often received a concomitant POP
procedure.

Marshall-Marchetti-Kranz Procedure
Complications related to the MMK procedure are
similar to those mentioned for the Burch colpo-
suspension. In a 1988 review of the literature,
Mainprize and Drutz summarized the occurrence
of postoperative complications in 2,712 patients
as follows: wound complications (5.5%), urinary
tract infection (3.9%), osteitis pubis (2.5%),
direct injury to the urinary tract (1.6%), ureteral
injury (0.1%). Of course, this data is limited and,
with the exception of osteitis pubis, direct com-
parisons to the Burch data obtained in a random-
ized trial would not be advised [14].

Approach to Specific Complications
Urinary Tract Infections

Women who undergo surgical treatment for stress
incontinence will most often develop symptoms
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that are consistent with or mistaken for a urinary
tract infection. The rates are highest in the first 6
months but do remain between 2 and 9% 24
months after surgery [3, 13]. As a result, it is sen-
sible to require that women with a history of uri-
nary tract infections be free of infection prior to
undergoing surgery. Women with symptoms of
urinary tract infection (urgency, frequency, burn-
ing with urination) would benefit by having urine
cultures obtained prior to antibiotic treatment to
allow for more specific antibiotic treatment but
also to document when the symptoms occur with
negative cultures. Nonbacterial etiologies include
lower urinary tract inflammation, urethral irrita-
tion, and irritative voiding symptoms associated
with urethral obstruction.

Possible etiologies or recurrent or persistent
UTI included incomplete emptying, bacterial
colonization from instrumentation, and a foreign
body in the urinary tract (Fig. 10.1). Women who
require catheterization (intermittent or indwell-
ing) should be placed on “treatment” doses of
antibiotics once they have stopped using cathe-
ters since bacterial colonization occurs often
within days of catheter use. Data from the SISTEr
trial demonstrate that cystitis rates are highest in
the first 6 weeks after surgery [15]. When com-
pared to self-voiders with a cystitis rate of 6%,
women who have intermittent or indwelling cath-
eters have higher (23% and 13%, respectively)
rates of cystitis. In addition, women who undergo
voiding trials with postvoid residual measure-
ments are often catheterized 2-3 times prior to
being discharged thus increasing their risk of
colonizing the urinary tract.

When UTIs also present with systemic signs
such as fever, chills, and flank pain, upper tract
imaging is warranted. The specific imaging
depends on the question that needs to be answered.
For example, in women presenting with febrile
UTT and flank pain following an isolated retropu-
bic urethropexy the imaging question may be
“does this patient have ureteral reflux or obstruc-
tion” and a voiding cystourethrogram and renal
ultrasound can be ordered. For patients with con-
comitant prolapse repair, upper tract imaging to
assess ureteral patency and cystoscopy to rule-
out bladder foreign body or cystotomy would be
indicated.
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Urge Incontinence

In the Ward study, 91% of women reported
symptoms of bothersome urge incontinence prior
to Burch urethropexy which decreased postpro-
cedure to 34% at 6 months and 2 years. On
urodynamic testing, the number of women who
developed unstable detrusor contractions
increased from 1% pre-op to 10% 6-months fol-
lowing a Burch colposuspension. Similarly, per-
sistent urge incontinence was found in 18% of
women enrolled in the Burch arm of the SISTEr
trial and new-onset urge incontinence remained
low at 3%.

Possible etiologies of de novo urge inconti-
nence include UTI, obstructive voiding, and the
presence of a foreign body in the lower urinary
tract. In women whose symptoms persist after 6
weeks and post-void residuals are normal, con-
servative treatment for urge incontinence can be
considered including anticholinergics and behav-
ior modifications. A woman who is not respon-
sive or whose symptoms appear severe might
benefit from a cystoscopic examination to rule-
out the presence of a foreign body in the lower
urinary tract. Women, who have undergone a lap-
aroscopic Burch procedure and have evidence of
a foreign body in the bladder, may have under-
gone the procedure using metal helical “tackers”
to suspend the bladder neck (Fig. 10.2). These
are often placed or migrate into the bladder caus-
ing symptoms. If operative notes are not avail-
able, then an anterior/posterior and lateral plain
X-ray will allow visualization of the offending
material.

Uterine or Vaginal Vault Prolapse

In his initial description of the surgical procedure,
Burch reported the surgical complication of uter-
ine or vaginal vault prolapse. As described previ-
ously, 18% of women developed symptomatic
prolapse and 4.8% underwent surgical correction
over the 24 months of the Ward—Hilton study
[13]. This is believed to be due to the anterior
orientation of the vaginal apex. As a result, all
women undergoing surgical correction of stress
incontinence should have a complete physical
exam including the evaluation of vaginal topog-
raphy ideally in the standing-straining position.
Women, who demonstrate apical or uterine



Fig. 10.1 (a) Cystoscopic
view of a stone at the a1p No.
bladder neck in a patient NAME
with pelvic pain and UTIs SEX
following a Burch
procedure. (b) Prolene
suture and stone following
surgical removal (photo-
graphs courtesy of Howard
Goldman, MD, Cleveland
Clinic, OH)

Fig. 10.2 Cystoscopic
view of a metal tacker
placed during a laparo-
scopic Burch colposuspen-
sion (photograph courtesy
of Howard Goldman, MD,
Cleveland Clinic, OH)
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descent of greater than 3 cm from optimal
position with Valsalva effort, would more likely
benefit from a synthetic or autologous subure-
thral sling since they have not been shown to
increase the risk of POP. When a patient is under-
going treatment of POP following an inconti-
nence procedure, care should be taken to not
“over-correct” the apical support since this may
result in incontinence.

Voiding Dysfunction

Rates of voiding dysfunction following retropu-
bic suspensions vary based on the definitions
used, duration of the studies and whether women
with preexisting voiding dysfunction were
excluded from enrollment. The Ward-Hilton
study [13] defined a woman as having voiding
dysfunction when two of these three measure-
ments were found on 6-month postoperative uro-
dynamic studies (UDS): peak flow <15 mL/s,
maximum voiding pressure >50 ¢cm H,O, and
residual volume >100 mL. Of the women who
underwent postoperative UDS, 7% were diag-
nosed with a voiding dysfunction. Thirty-three
percent of women required catheterization (supra-
pubic, urethral, or intermittent) a week after sur-
gery and this continued to diminish over time to
13% at 1 month, 8% at 6 months, and 2.7% at 24
months. There were no reports of surgical inter-
vention for voiding dysfunction.

The SISTEr trial also had a gradual return to
self-voiding in women undergoing the Burch
procedure. While only 56% of women passed
their first voiding trial the authors reported low
rates (2%) of voiding dysfunction >6 weeks after
surgery and no surgical revisions for voiding dys-
function in the 329 women who had undergone
Burch procedure. As the series above demon-
strate, most voiding dysfunction resolves by 6
weeks and can be treated conservatively with
intermittent or indwelling catheterization. In
addition, many patients may benefit by undergo-
ing pelvic therapy specifically aimed at pelvic
floor relaxation techniques [16].

When obstructive voiding symptoms persist,
patients may benefit by filling cystometry and
pressure-flow studies to determine if the etiology
is obstructive or due to decreased detrusor
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function. In centers with fluoroscopy, imaging
can be helpful. A cystoscopy at the same time
would rule-out suture placement in the urethra
(although this is a rare phenomena). The etiology
is typically obstructive from sutures pulling the
bladder neck; sutures placed distally resulting in
urethral kinking or scarring of the bladder neck to
the back of the pubic bone.

Women who clearly demonstrate obstruction
on UDS should be considered for an urethrolysis.
In women who have physical exam findings of an
indentation of the anterior vaginal wall where
sutures have been placed, we consider a trans-
vaginal urethrolysis. A midline vaginal incision
is made near mid-urethra and carried to the level
of the bladder neck. The dissection continues
using sharp and blunt dissection as if making the
sling tunnels for a rectus fascial sling. Tissue that
is adherent to pubic bone is swept lateral to
medial using the surgeon’s index finger. Since it
is customary in our practice to use a permanent
suture, we can palpate the suture as it travels from
the proximal urethra and bladder neck to its
attachment on the pubic bone (MMK) or Cooper’s
ligament (Burch). A scissors is then guided to the
level of the sutures behind the pubic bone by the
surgeon’s index finger and the sutures are
transected on each side.

In woman who are clearly obstructed and have
failed a transvaginal urethrolysis or who do not
have a palpable indentation at the level of the
bladder neck, a retropubic urethrolysis can be
performed. A Pfannenstiel incision is made and
carried to the level of the fascia which is incised
2 cm proximal to the back of the pubic bone. As
when placing the sutures, the surgeon’s nondomi-
nant hand is placed into the vagina to assist in
locating the sutures which are transected. If the
anterior bladder remains fixed to the back of the
pubic bone then this is carefully dissected until
the bladder neck and urethra are sufficiently freed
to restore a normal degree of mobility.

Anger et al. reported on a retrospective review
of 16 women who had symptoms of overactive
bladder and/or obstruction following a Burch
urethropexy [17]. The study consisted of 7 women
who had a vaginal approach and 9 who under-
went the retropubic approach. The groups were
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Fig. 10.3 (a) Cystoscopic view of suture in the right lat-
eral wall of the bladder placed during open Burch colpo-
suspension 3 years prior. Early postoperative course
complicated by osteitis pubis requiring removal of the left

not equivalent since 43% in the vaginal group
and 55% of the women in the retropubic group
performed self-catheterization. Success rates for
a return to normal voiding were 66% with the
vaginal approach and 100% with retropubic. The
authors also reported that overactive symptoms
were improved in the retropubic group compared
to the transvaginal. They hypothesize that the
inability to transect the most proximal sutures
through the transvaginal route might result in the
lower rates of symptom improvement. That said,
most surgeons would agree that the transvaginal
approach is less morbid and worth attempting as
first-line treatment.

Intraoperative Hemorrhage

One of the most anticipated intraoperative compli-
cations during a retropubic urethropexy is intraop-
erative hemorrhage. There are numerous vessels
that run alongside the bladder and within the vagi-
nal wall. Vaginal wall vessels that are visible can
usually be avoided when placing the sutures and if
punctured will often stop bleeding once they are
tied in place. When brisk bleeding does occur,
direct pressure held for 5 min (by the clock) is
often sufficient. Attempts to use metal clips often

sided suspension sutures. (b) Removal of the right bladder
wall suture resulted in resolution of suprapubic pain at rest
and ambulation (photographs courtesy of Howard
Goldman, MD, Cleveland Clinic, OH)

result in additional shearing of vaginal wall
vessels. When packing is insufficient, agents such
as gelfoam/thrombin or fibrin glue may be neces-
sary. Of course, bleeding can be minimized by
assuring that exposure to the retroperitoneal space
is adequate and reviewing the simple steps of
checking patient and surgeon positioning, light and
retractor placement along with incision length.

Osteitis Pubis

Osteitis pubis is an inflammatory disease of the
pubic symphysis and its surrounding attachments.
It occurs in 1-2.5% of MMK procedures but can
also occur in any procedure that is in the retropu-
bic space (Fig. 10.3). Symptoms include pubic
pain that may be localized to the pubis or radiate
to the lower abdomen and thigh. Often patients
adopt a limp and wide-based gait. The diagnosis
can be aided by the use of MRI which can distin-
guish between osteitis pubis and pelvic osteomy-
elitis [18]. Medical management includes rest,
ice, nonsteroidal anti-inflammatory drugs, physi-
cal therapy, and the use of steroids. Patients who
are refractory to medical management may
benefit by surgical removal of the offending
sutures (Fig. 10.3).
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8. Wallwiener D, Grischke E, Rimbach S, et al.
Summary Endoscopic retropubic colposuspension:

With the advent of synthetic mid-urethral slings,
the retropubic suspensions are often referred to
as a procedure of historical interest. However as
we continue to deal with the complications from
surgical mesh placed in a transvaginal route, there
remains a role for this procedure in the armamen-
tarium of the well-versed pelvic surgeon.
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Complications of Biologic
and Synthetic Slings
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and Their Management

Laura Chang-Kit, Melissa Kaufman,
and Roger R. Dmochowski

Introduction

Female stress urinary incontinence (SUI) is esti-
mated to affect 49% of community dwelling
women [ 1], although true prevalence is unknown.
Patient underreporting due to social embarrass-
ment or fear as well as differences in the
definition of SUI between studies contribute to
the probable substantial underestimation of SUI
patients [2, 3]. The financial impact of SUI is
exceptional with one report estimating the
healthcare burden of SUI at over US $16 billion
dollars per year [4].

Slings are currently the most popular procedure
for the surgical correction of female SUI. Sling
surgery involves placement of graft material at the
level of the bladder neck and proximal third of
urethra (pubovaginal sling [PVS]) or midurethra
(midurethral sling [MUS]). Numerous techniques
and graft materials (autologous fascia, allograft,
xenograft, and synthetic) have been developed
over several decades for sling placement.

This chapter will focus on the diagnosis, evalu-
ation, and management of complications specific to
sling placement. Nonurologic perioperative consid-
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erations and complications (for example anticoagu-
lation and risks of anesthesia) are discussed
elsewhere in this book and will not be addressed in
this chapter.

Use of Slings for Stress Urinary
Incontinence

According to Medicare data, by 2001, PVS was
the leading anti-incontinence procedure for SUI
performed in the USA, surpassing more traditional
retropubic needle suspensions and anterior ure-
thropexies [5]. In the last decade however, midu-
rethral polypropylene slings have emerged as the
most commonly performed sling procedure across
the USA and Europe. MUS sling use has expanded
secondary to the short operative time, minimal
morbidity, rapid convalescence, technical ease,
and reproducibility of the procedures, as well as
their long-term efficacy and durability [6].
Undoubtedly, the most commonly used and
evaluated material for PVS is autologous fascia,
which has shown excellent efficacy and longevity
[7]. Cadaveric fascia has been used with more
limited efficacy and durability and thus its use
has dramatically declined [8]. Xenografts such as
porcine dermis, porcine small intestinal submu-
cosa, and bovine pericardium have also been
used, with the most studied xenograft being por-
cine dermis. Synthetic bladder neck slings have
fallen out of favor due to the tendency to extrude
through the vagina or perforate into the lower uri-
nary tract [9]. Therefore, this chapter will focus
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on the autologous fascia PVS procedure and its
complications as representative of the general-
ized experience with biologic slings.

MUS can be placed through a transvaginal,
suprapubic, or transobturator approach. In general,
these slings are composed of type I synthetic poly-
propylene monofilamentous mesh, with a pore size
between 75 and 150 um. This pore size is critical to
allow fibrous tissue in-growth as well as leukocyte
and macrophage entry in order to reduce bacterial
colonization. Single-incision slings (aka “mini-
slings™) are the newest generation of MUS, which
require only one vaginal incision without any entry
or exit incisions. Unlike their predecessors, the
mini-slings are meant to be entirely placed and stay
within the pelvis, without any incorporation of the
anterior abdominal wall or inner thigh musculature.
As the data on these mini-slings is still limited,
these will not be discussed in this chapter.

Mechanism of Action

The understanding of how slings correct SUI con-
tinues to evolve. In general, the aim of any SUI
surgery is to augment the urethral closure pres-
sures to prevent involuntary urinary leakage when
there are increases in abdominal pressures [10].
PVSs are placed without any added tension and
are thought to work by a combination of mecha-
nisms: (1) to create a suburethral supporting ham-
mock at the bladder neck and proximal urethra,
which acts as a backboard against which the ure-
thra is compressed during periods of increased
intra-abdominal pressures (imitating the “ham-
mock theory of continence”) and (2) to stabilize
the bladder neck and proximal urethra in an “intra-
abdominal” position (reducing hypermobility)
such that pressure transmission is maximized [11].
In addition, autologous fascia PVS can be pur-
posely tensioned to compress and/or obstruct the
urethra in cases of severe intrinsic sphincter
deficiency (ISD) such as in decentralizing neuro-
pathic conditions.

MUSs are also placed in a “tension-free” fash-
ion and are thought to stabilize the midurethral
complex, where the urethral closure pressure is
maximal [12]. If the posterior wall of the urethra
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is not well supported, “shear forces” during peri-
ods of intra-abdominal pressure can cause the
anterior wall of the urethra (attached to the pubic
bone by pubourethral ligaments and endopelvic
fascia) to move independently of the posterior
wall, allowing urine leakage [13]. Another mech-
anism proposes that the MUS obstructs the down-
ward movement of the urethra, in effect, kinking
the urethra during stress maneuvers [14].

Indications and Contraindications

A 2006 prospective study by Petri et al. examined
the reasons for 328 complications requiring sur-
gical reintervention after tension-free slings in
four European urogynecology centers [15].
Incorrect indication for the initial procedure was
determined to be the second most common cause
of complications (38%), after poor surgical tech-
nique (45%). It is therefore important to review
the indications and contraindications for sling
placement.

The PVS is considered the gold standard for
management of all forms of SUI and is effective
in patients with and without hypermobility [16].
It is favored in patients with loss of proximal ure-
thral closure from neuropathic conditions, prior
surgery or radiation, and in those with recurrent
incontinence after prior failed anti-incontinence
surgery [17]. It is also useful in cases of tissue
loss such as in urethrovaginal fistulas or after ure-
thral diverticulectomy. The MUS has replaced
the PVS as the primary procedure for uncompli-
cated female SUI. The MUS has also been used
effectively in recurrent SUI as well as with con-
comitant cystocele [7].

Patients with untreated low compliance blad-
ders or urge urinary incontinence without stress
incontinence are unsuitable candidates for ANY
sling procedure. Interestingly, patients with
mixed incontinence who demonstrate both detru-
sor overactivity and SUI on urodynamic studies
often have resolution of their overactive bladder
symptoms with satisfactory resolution of their
SUI [18, 19].

According to the 2009 American Urological
Association (AUA) Female Stress Urinary
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Incontinence Guideline Update Panel, synthetic
sling surgery for SUI is contraindicated with a
concurrent urethrovaginal fistula, urethral erosion,
intraoperative urethral injury, and/or urethral
diverticulum. These patients are considered
higher risk for subsequent urethral erosion, vagi-
nal extrusion, urethrovaginal fistula, and foreign
body granuloma formation. Autologous fascia
and alternative biologic slings are preferred in
these patients for the treatment of concomitant
SUI [20].

Patient comorbidities must also be considered
when choosing the type of sling to employ. In
patients at high risk for abdominal wound com-
plications (e.g., morbidly obese, history of ste-
roid use, previous abdominal wall reconstruction),
it is our practice to avoid harvesting rectus fascia
for PVS in favor of either fascia lata, or porcine
dermis. We also tend towards biologic rather than
synthetic slings in patients with estrogen
deficiency, previous surgery, or history of pelvic
radiation, as well as in very young patients (<30
years old), because of the suspected increased
risk of late complications such as erosion into the
lower urinary tract. For young women who desire
future vaginal deliveries, sling placement in gen-
eral is a controversial topic and it is our practice
to certainly avoid placement of synthetic slings in
this population.

Incidence of Sling Complications

One estimate of the overall complication rate of
patients undergoing SUI surgery from 1988 to
2000 using a US national database was 13%, with
PVS having the lowest complication rate [21].
The overall incidence of complications is difficult
to determine and current reported statistics likely
underestimate the true incidence. Discrepancies
in the accepted definition of “complication” as
well as lack of long-term follow-up make track-
ing complications virtually impossible, com-
pounded by the highly variable reporting of
complications [15]. In addition, there are no
requirements for mandatory reporting of compli-
cations in the US, and there exists no mandatory
central database for any procedure. Surgical

17

complications related to medical devices can be
voluntarily reported to the US Food and Drug
Administration (FDA) Manufacturer and User
Facility Device Experience (MAUDE) database;
however this is unquestionably underutilized for
a myriad of reasons.

In October 2008, the FDA issued a public
notification about surgical mesh used in trans-
vaginal SUI and pelvic organ prolapse (POP) sur-
geries [22]. This was prompted by a 3-year
collection of over 1,000 reports of complications
related to surgical mesh, with the most frequent
being erosion through vaginal epithelium, infec-
tion, pain, urinary problems, and recurrence of
prolapse and/or incontinence. Perforations into
bowel, bladder, and blood vessels during inser-
tion were also reported. In the three years follow-
ing the 2008 public health notification, another
2,874 mesh-related reports were collected. Based
on these findings and after review of the current
literature, the FDA issued a safety communica-
tion about transvaginal mesh placement for POP
in July 2011. Although 1,371 of these reports
were associated with SUI repairs, the FDA
Obstetrics and Gynecology Devices Panel com-
prehensively reviewed the use of surgical mesh
for SUI procedures in September 2011. The Panel
determined that first generation retropubic and
transobturator MUSs were safe and effective but
that second generation single-incision slings
required further clinical studies as current evi-
dence is limited. For now, the FDA continues to
evaluate the safety and effectiveness of surgical
mesh devices used in any pelvic floor surgery.

Classification of Complications

The first standardized classification and terminol-
ogy system for complications arising from the
insertion of synthetic and biological materials
in female pelvic floor surgery was recently
reported by the International Continence Society
(ICS)/International Urogynecological Association
(IUGA) (Table 11.1 and Fig. 11.1) [23]. Each com-
plication is classified according to three aspects:
category, time, and site. The aim of the classification
is to improve communication amongst providers
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Table 11.1 Recommended terminology in the joint International Continence Society/International Urogynecological
Association classification of complications related to insertion of surgical prostheses and grafts in female pelvic floor
surgery (adapted from ref. [23])

Terms used Definition
Prosthesis A fabricated substitute to assist a damaged body part or to augment or stabilize a hypoplastic
structure
A: Mesh A (prosthetic) network fabric or structure
B: Implant A surgically inserted or embedded prosthesis
C: Tape (sling) A flat strip of synthetic material
Graft Any tissue or organ for transplantation. This term will refer to biological materials inserted
A. Autologous grafts From the woman’s own tissues, e.g., dura matter, rectus sheath, or fascia lata
B. Allografts From postmortem tissue banks
C. Xenografts From other species, e.g., modified porcine dermis, porcine small intestine, bovine
pericardium
Complication A morbid process or event that occurs during the course of a surgery that is not an essential
part of that surgery
Contraction Shrinkage or reduction in size
Prominence Parts that protrude beyond the surface (e.g., due to wrinkling or folding with no epithelial
separation)
Separation Physically disconnected (e.g., vaginal epithelium)
Exposure A condition of displaying, revealing, exhibiting or making accessible, e.g., vaginal mesh
visualized through separated vaginal epithelium
Extrusion Passage gradually out of a body structure or tissue
Compromise Bring into danger
Perforation Abnormal opening into a hollow organ or viscus
Dehiscence A bursting open or gaping along natural or sutured line
CATEGORY
General Description A (Asymptomatic) B (Symptomatic) C (infection) D (Abscess)
1 Vaginal: 1A: Abnormal prosthesis or graft 1B Symptomatic e.g. unusual 1C: Infection (suspected
Include p (e.g. due to wrinkling or folding), finding on dinical @amination  discomfort / pain; dyspareunia  or actual)
penetration (without » (either partner); bleeding
mamm[&ﬂmTﬁusw
2 I: smaller < 1em 2A Asymptomatic 2B: Symptomatic 2C:Infecion D= Abscess
3 vaoml larger >1om exposure, including extrusion IA Asymptomatic 38: Symptomatic 3C: Infection D = Abscess
1-3Aa if mesh contraction 1-38 (b-e) f mesh contraction 1-3C (b-e) if mesh confraction
4 lﬂl.yTrlﬂWuM 4A: Small intracperative defect  4B: Other lower urinary tract 4C: Ureteric or upper
(graft) fistula and calouius e.g. bladder or Unnary retenton  Unnary act cOmPECatN
Mllwﬁmlm:rm SA: Small intracperative defect 58 Rectal injury or compromise  SC: Small or Large bowel injury
Include (graft) (rectal or bowel) or compromise D = Abscess
Skin 6 o 68: 5 tic e.g. d 6C: Infection e.g. sinus tract
Include dis ain lump or sir formati finding on diinical examination  pain or lump formation D = Abscess
7  Patient compromise 7A: Bleeding complication 7B: Major degree of resuscitation 7C: Mortality *
Includ indluding haematoma o intensive care” wm
- o sie appiicable - 50)
TIME (clinically diagnosed)
T1: Intracperative 1o 48 hours TZ 48 hours to 8 months T3: over 8 months
SITE
$1: Vaginal: 52 Vaginal: away from 53: Trocar passage S4: other skin site $5 Intra-abdominal
area of suture ine from area of suture fon: Intra-abdominal (S5)
NEB. 1. Multiple complications may occur in the same patient. Thnmthmlﬁwmhh [
same patient. i.e. All complications to be listed. Tables of P may often be p I UGAQ @
2 The highest final category for any single complication should be used if there is a change within time. (patient 888) CODE

3. Urinary tract infections and functional issues (apart from 4B) have not been included.

O0O0-&@0- 610

Fig. 11.1 A classification of complications related directly to the insertion of prostheses (meshes, implants, and tapes)
or grafts in female pelvic floor surgery (figure adapted from ref. [23])
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and allow standardization of research registries.
Suggested changes to current terminology include
avoidance of the term “erosion,” in favor of the
terms “extrusion” or “perforation” when referring
to mesh exposures in the vagina or lower urinary
tract. Interobserver and intraobserver reliability of
the classification is yet to be tested, and widespread
adoption is not yet accomplished. As all currently
published references use the older nomenclature,
this chapter will reflect this to avoid any potential
discord in data.

Intraoperative Complications
Autologous Fascia Harvest Site

Autologous fascia is harvested from either the
rectus fascia (through a Pfannenstiel incision) or
fascia lata. The Pfannenstiel incision has a low
incisional hernia rate of 0—2% [24]; however,
incisions extending lateral to the edge of the rec-
tus sheath may predispose to hernias and nerve
entrapment [25]. It is important to adequately
mobilize the abdominal fascia from the underly-
ing rectus and overlying subcutaneous tissue in
order to perform a tension-free fascial closure. If
a tension-free closure is not possible, our patients
have been successfully primarily closed using
biological grafts or synthetic mesh with the assis-
tance of general surgery. In obese patients, or
patients with expected severe abdominal fascial
scarring, fascia lata harvest can be a good option,
with minimal morbidity [26, 27]. Pain on walking,
limping, and wound pain can occur, but these
symptoms usually last less than 1 week [27, 28].
Use of a fascial stripper can reduce morbidity
[29]. To avoid seroma development, placement of
a subcutaneous drain should be considered if a
large suprafascial space was created during mobi-
lization of the fascia. If employed, we usually
remove this drain the morning following surgery.
In order to reduce the risk of wound complica-
tions (as well as sling failure), patients are
instructed to avoid lifting objects more than 5 1b
in weight for 6 weeks and to avoid smoking. They
should also aim to control conditions which

119

increase intra-abdominal pressure (e.g., asthma
or chronic allergies).

Hemorrhage

Significant bleeding during procedures for SUI is
infrequent and transfusion rates range from 1 to
4% [20]. Major vascular injuries to iliac, femoral,
obturator, and epigastric vessels during sling sur-
gery have been reported in the literature and the
FDA MAUDE database [30, 31]. Pelvic vessels
coursing through the retropubic space, along the
pelvic sidewall, and within the vascular pedicle
of the bladder can also be injured during dissec-
tion or passage of trocars. Solid knowledge of the
relative pelvic anatomy and adherence to good
surgical technique are paramount in avoiding
perioperative hemorrhage.

Preoperative correction of any bleeding diath-
eses is important prior to any pelvic surgery. The
American College of Chest Physicians Patients
publishes evidence-based guidelines on the peri-
operative management of patients who are chron-
ically anticoagulated [32]. Perioperative
consultation with the medical service regularly
managing the anticoagulation can help balance
the risk of hemorrhage with the risk of a throm-
botic event.

During vaginal dissection, the source of bleed-
ing can be difficult to identify and control due to
lack of direct visualization. During dissection of
the vaginal flap from the underlying pubocervical
fascia, it is uncommon to encounter significant
bleeding if the dissection planes are correct.
Initial hydrodissection of the vaginal flap with
either injectable saline or lidocaine with epineph-
rine generally helps to better elucidate this plane.
This dissection is more difficult in patients with
prior vaginal surgery or radiation who may have
severe scarring and thinning of their vaginal wall.
Bleeding at this stage signifies an excessively
deep incision through the pubocervical fascia
into the detrusor or urethra. If this occurs, the dis-
section should continue in the proper surgical
plane and small areas of bleeding can be gently
controlled with bipolar cautery.
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Blind entry into the retropubic space through
the endopelvic fascia either transvaginally with
scissors or suprapubically with needles or trocars
can lead to considerable bleeding. Perforating
scissors should be directed towards the ipsilateral
shoulder, with the tips curved away from the
bladder. As with curved trocars, if directed too
laterally, vessels located on the lateral side of the
pelvis can be injured [33]. It is not unusual for
some venous bleeding to occur on initial perfo-
ration of the endopelvic fascia, and this generally
settles spontaneously. Significant retropubic
bleeding can usually be quelled by quickly plac-
ing the sling and closing the vaginal mucosa.
Further tamponade is gained with vaginal pack-
ing. Very rarely is the exact source of bleeding
identified transvaginally due to poor exposure
and visualization; however, this is usually unnec-
essary to control bleeding. In addition to vaginal
compression, placement of a urethral foley cathe-
ter with an overinflated balloon on traction at the
bladder neck has been described to help tampon-
ade bleeding [34].

Bleeding that is unresponsive to these maneu-
vers implies major vessel injury and warrants
open exploration of the retropubic space or embo-
lization. Initial management includes communi-
cating with anesthesia about the situation,
ensuring adequate availability of blood products,
and excellent exposure and lighting. Possible
intraoperative consultation with a vascular sur-
geon should be considered. Pelvic bleeding is
especially problematic to control because of the
confined working space, depth of field, potential
for rapid, massive bleeding, and close proximity
and high anatomic variation of important struc-
tures. Abdominal access to the retropubic space
is obtained via a low midline incision, while
maintaining vaginal pressure using vaginal pack-
ing and manual compression of the anterior vagi-
nal wall up against the pubic symphysis. The
retropubic hematoma may be significant, and
after initial evacuation of the hematoma, pelvic
packing and compression may be required to
allow subsequent localization of the bleeding.
Vascular control can be accomplished by repair-
ing larger vessels with 4-0 or 5-0 permanant
sutures such as Prolene, whereas en bloc ligation
is performed with absorbable 3-0 Vicryl sutures.
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Hemostatic agents such as gelfoam or surgical
can be applied over slowly oozing areas if no
definite bleeding vessels are identified. If bleed-
ing still cannot be controlled, the pelvis can be
packed and the patient brought back for a second
laparotomy 48 h later, after resuscitation.

Arterial embolization in pelvic fractures is
effective in controlling retroperitoneal hemor-
rhage with an efficacy rate of §1-100% and low
complication rate [35, 36]. It has also been suc-
cessfully used in controlling venous bleeding
after pelvic surgery following failed open attempts
where bleeding could not be localized [37]. This
option is particularly valuable if the patient is
anticipated to have extensive abdominal or pelvic
scarring from previous surgeries or radiation. The
patient should be adequately stabilized for trans-
fer to the interventional radiology suite prior to
leaving the operating room.

Urinary Tract Injury

During any procedure for SUI, the urinary tract is
at high risk for direct injury. Several studies esti-
mate the rate of urinary tract injury during retro-
pubic MUS procedures on patients without a
prior history of surgical treatment to be about 7%
[38-40]. However, in patients with a prior pelvic
surgical history, urinary tract injury rates can
remarkably approach 37-70% [38, 39]. Although
urinary tract injury with transobturator MUS is
reported to be <0.5% [41], suspicion must remain
high. Immediate intraoperative detection and
management of these injuries can mitigate a myr-
iad of possible debilitating complications such as
vesicovaginal fistula or urethral erosion.

Detection of Urinary Tract Injury

Performance of intraoperative cystourethroscopy
in all patients undergoing sling surgery in order
to detect intraoperative urinary tract injuries is
considered standard of practice according to the
2009 AUA guidelines [20]. Arigid or flexible cys-
toscope should be used to inspect the bladder and
urethra prior to the conclusion of the procedure.
Optimal visualization of the female urethra is
accomplished by using a short beak rigid cysto-
scope or flexible fiberoptic cystoscope. If a rigid
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Fig. 11.2 Cystoscopic
view of Stamey needle
perforating anterior
bladder wall during
autologous fascia
pubovaginal sling
procedure

cystoscope is used, a 70° lens provides the best
surveillance of the bladder, bladder neck, and
ureteral orifices. The bladder must be examined
while full, with special attention being paid to the
bladder base between the 2 and 10 o’clock posi-
tions, where most injuries occur.

Ureteral patency can be assessed by visualiz-
ing efflux of previously administered IV indigo
carmine or methylene blue from the ureteral
orifices. An obvious yet occasionally overlooked
confounder at this stage is the history of a unilat-
erally absent or poorly functioning renal unit. If
ureteral patency is in question, a retrograde pyel-
ogram can be conducted.

Bladder and Urethral Injury

Injury to the bladder and urethra typically occurs
during vaginal dissection or during trocar passage
(Fig. 11.2). Careful adherence to the planes of dis-
section cannot be overemphasized, especially in
patients with vaginal scarring from previous sur-
gery. Perforation of the endopelvic fascia should
be carried out only after the bladder has been fully
drained, with a urethral foley catheter or metal
sound directing the urethra away from the perfo-
rating scissors, and with the tips of the scissors
directed towards the ipsilateral shoulder, curving
away from the bladder. In general, perforating
instruments should be kept in close proximity to

the respective bony landmarks in order to avoid
entry into the bladder or abdominal cavity.

Bladder or urethral injury during vaginal dis-
section or perforation of the endopelvic fascia with
scissors can be repaired with a watertight closure
using two layers of absorbable suture, followed by
catheter drainage for 5—7 days. This injury does
not necessarily preclude placement of the autolo-
gous fascial sling at the same sitting, depending on
patient comorbidities such as prior radiation and
size of injury. In these cases, postponement of the
PVS and/or possible tissue interposition graft such
as a Martius flap can be considered. Placement of
a synthetic MUS at the time of an intraoperative
urethral injury is contraindicated, due to the higher
risk of urethral erosion [20].

A 2009 Cochrane review of MUS examined 18
trials which compared the retropubic vs. transob-
turator approaches. There was a significantly
higher rate of bladder perforation in the retropu-
bic approaches 5.5% vs. 0.3% in the transobtura-
tor approaches (relative risk 0.14, 95% confidence
interval 0.07-0.26) [30]. Several studies have also
identified surgical inexperience as an independent
risk factor for bladder perforation during MUS
surgery [42, 43]. If the bladder is perforated dur-
ing needle placement either during a MUS or PVS
procedure, the needle is removed and repassed in
the correct trajectory. These injuries do not require
primary closure, but catheter drainage for 48—72 h
is well advised to allow adequate healing.
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Ureteral Injury

Ureteral injury during transvaginal SUI proce-
dures are rare and are usually reported in con-
junction with concomitant prolapse repairs.
During transvaginal operations, the distal third of
the ureter is at highest risk. If ureteral injury is
suspected after cystoscopy, intraoperative retro-
grade pyelogram should be conducted to better
assess ureteral integrity. Delayed ureteral injuries
can present with flank pain, fever, and wound
leakage. Appropriate imaging includes CT urog-
raphy or retrograde pyelogram. The advantage to
retrograde pyelography is that ureteral stenting, if
necessary, can be conducted at the same time.
Occasionally, the presence of a retroperitoneal
urinoma will require percutaneous drainage.

If the ureter is obstructed or kinked, removal
of the offending device (suture or needle) should
follow and an indwelling ureteral double J stent
placed. Partial transection or perforation of the
ureter can also be managed with a temporary
indwelling stent. Complete transection of the ure-
ter requires formal ureteroneocystotomy.

Bowel Injury

Bowel injury during urinary incontinence proce-
dures has been reported [40, 44] and usually
occurs in patients with previous abdominal sur-
gery [45-47]. Bowel injury can occur during
entry into the retropubic space during PVS or dur-
ing trocar passage during MUS. The highest
reported risk of bowel complications (1%) is actu-
ally with retropubic MUS procedures [20]. Even
without history of prior abdominal surgery, awake
patients undergoing retropubic MUS procedures
can be at risk of bowel perforation if a Valsalva
maneuver is undertaken during trocar passage
[48]. Placement of the patient in Trendelenberg
position prior to trocar passage may reflect the
bowel contents cranially and help prevent direct
injury. In patients with suspected dense intra-
abdominal scarring, preoperative assessment with
imaging may assist with operative planning. Sling
options which do not involve the retropubic space
should strongly be considered.
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Injuries diagnosed intraoperatively can be
closed primarily if there is no significant contami-
nation of the peritoneal cavity, without the need
for bowel diversion. Delayed diagnosis is not
uncommon however, and complications such as
abscess, sepsis, and even death can result [49].
Interestingly, initial symptoms and signs can be
nonspecific, consisting of mild leukocytosis, low-
grade fever, general malaise, ileus, and abdominal
pain [48]. This can progress to emesis, severe
suprapubic or abdominal pain and leakage of bile,
or fecal material from wound sites. Early CT
imaging and general surgery consultation is
recommended. Almost all of these patients will
require laparotomy, repair of the bowel injury, and
possible bowel resection and/or bowel diversion.

Postoperative Complications
Voiding Dysfunction

The true incidence of voiding dysfunction and
iatrogenic bladder outlet obstruction (BOO) after
sling surgery is unknown owing to underdiagno-
sis, misdiagnosis, lack of standard definitions,
and underreporting. A literature review from 1966
to 2001 by Dunn et al. reported rates of voiding
dysfunction of 4-10% following PVS, and 2-4%
following transvaginal tape (TVT) procedures
[50]. A recent Cochrane review involving 14 tri-
als of MUS showed postoperative voiding dys-
function occurred significantly less frequently
with the transobturator route than with the retro-
pubic route (4% vs. 7%) [30]. In most patients,
postoperative voiding dysfunction is transient and
resolves with conservative treatments such as
catheter drainage or short-term pharmacological
therapy. Surgery may be required for patients with
severe or prolonged voiding dysfunction refrac-
tory to these conservative treatments.

Evaluation of Voiding Dysfunction

Patients with persistent voiding dysfunction after
sling surgery must be evaluated with a focused
history, physical examination, urinalysis and cul-
ture, and cystoscopy. A postvoid residual volume
should be documented. We also utilize the AUA
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Symptom Index in order to compare preopera-
tive and postoperative symptoms and bother.
Important factors in the history include preopera-
tive and postoperative storage and voiding symp-
toms, the temporal relationship of the surgery to
the symptoms, and type of sling surgery.
Preoperative urodynamic data or flow studies
become particularly useful when evaluating post-
operative voiding complaints. Physical examina-
tion should evaluate for signs of a hyperelevated,
fixed bladder neck or urethra, urethral hypermo-
bility, stress incontinence, new or worsened
pelvic organ prolapse, and vaginal erosion of
mesh. Urine studies are critical to rule out urinary
tract infection (UTI). Cystoscopy is essential to
evaluate for stones, eroded sling, or suture mate-
rial and other urinary tract injury or pathology
including a hypersuspended bladder neck or
midurethra, fibrosis, diverticula, or fistula.
Urodynamic evaluation provides useful infor-
mation about sensation, bladder capacity, compli-
ance, stress incontinence, detrusor overactivity,
and coordination of sphincter activity. However,
the role of urodynamic studies to evaluate for
female BOO is controversial. The diagnosis of
female BOO is problematic for a number of rea-
sons. First, there is no accepted “gold standard”
nomogram for female BOO, although several
nomograms exist. Secondly, some female patients
void primarily by pelvic floor relaxation, with
barely any rise in their intravesical pressures and
with possible Valsalva maneuvers. These patients
can be obstructed by a very slight increase in ure-
thral closure pressures. These women may not
generate a significant contraction on urodynamic
studies, but are still obstructed. Thirdly, although
the classic urodynamic “high pressure-low flow”
pattern indicative of BOO in men confirms the
diagnosis of BOO in women, if present, its
absence does not rule out obstruction. To date,
there are no consistent preoperative parameters or
urodynamic findings which predict success or
failure of urethrolysis for BOO [51]. Indeed,
patients who have failed to generate a detrusor
contraction and those with nondiagnostic urody-
namic studies have had the same outcome after
urethrolysis as those patients who demonstrated
the classic “high pressure-low flow” pattern [52].
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How then should the diagnosis of female
BOO after sling surgery be made? The diagnosis
is obvious in patients with absolute prolonged
urinary retention, or who produce the classic
urodynamic pattern of obstruction. However,
without these, in patients who had normal preop-
erative voiding function, a culmination of the
history, physical exam, temporal relationship of
the surgery to the symptoms, and supporting
cystoscopic findings should raise the suspicion
of BOO.

Urinary Retention and Obstruction

Presentation

Iatrogenic obstruction secondary to sling surgery
is the most common cause of female BOO [53],
which presents with storage symptoms such as
frequency, urgency, and urge incontinence along
with obstructive voiding symptoms and elevated
PVR. Interestingly, in a study of 51 women
undergoing urethrolysis, 75% presented with
storage (irritative) symptoms, 61% with voiding
(obstructive) symptoms, 55% with de novo urge
incontinence, and 24% with persistent retention
[54]. Therefore, patients complaining of de novo
postoperative storage symptoms, even in the
absence of voiding symptoms, should be evalu-
ated for possible obstruction.

Transient Retention

Temporary urethral obstruction can be caused by
postoperative edema of the bladder neck or ure-
thra. Retention after nonradical pelvic surgery
may also be attributed to a lack of urethral relax-
ation due to increased sympathetic response to
pain, local irritation, anxiety, and trauma [55].
Other possible causes for postoperative retention
include use of narcotic or anticholinergic medi-
cations, constipation, immobility, and retropubic
hematomas. A successful strategy which settles
most cases of postoperative retention is to address
all the reversible risk factors, while instituting
short-term (typically a few days) urethral catheter
drainage or clean intermittent catheterization
(CIC). Patients should be counseled preopera-
tively about the potential need for catheterization
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postoperatively. In complex cases of urethral
reconstruction where a PVS is employed, place-
ment of both a urethral and suprapubic catheter
may be useful.

Prolonged Retention and Obstruction
The incidence of postoperative retention lasting
more than a month or requiring intervention has
been reported in 8% of patients following PVS
surgery without concomitant prolapse repair, and
3% of women after synthetic MUS placement
[20]. Several studies have sought to identify
definite risk factors for postoperative obstruction;
however, conclusions from these studies are
limited by small sample size. Women who void
with no or minimal detrusor pressure and who
undergo PVS or MUS may be at increased risk of
postoperative retention [56, 57], although other
studies have not found this same association [58].
Once the diagnosis of obstruction is estab-
lished or suspected, surgical options for manage-
ment of prolonged obstruction include incision of
the sling, transvaginal urethrolysis, retropubic
urethrolysis, suprameatal transvaginal urethroly-
sis, and interposition grafts. Urethral dilation and
attempts to loosen an obstructing PVS with trac-
tion on the dilator in the very early postoperative
period can be successful. However, multiple
attempts are not advised due to the potential for
urethral scarring. Urethral dilation after TVT has
been successfully used [59]. We do not advocate
use of dilation techniques for synthetic mesh
MUS because of the risk of urethral erosion.

Timing of Surgical Intervention

The timing of surgical intervention is debated in
the literature and is dependent on the type of pro-
cedure, symptom severity, patient bother, and
expectation of outcome. Historically, expectant
management with catheter drainage for up to 3
months has been used in patients with obstruc-
tive voiding symptoms after PVS as 98%
resolved without surgical intervention [19]. This
is thought to allow sufficient retropubic
scarification and fibrosis, which may explain low
rates of recurrent SUI after urethrolysis.
Longstanding BOO may cause irreversible blad-
der dysfunction, however, even after successful
urethrolysis [60]. Earlier lysis of PVS and MUS
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(6%3.2 months vs. 33+20.1 months) has been
recently shown to be a predictor of overall
improvement with no difference in SUI [61]. In
our experience, significant incomplete emptying
and urinary retention after 4-6 weeks usually
requires operative intervention.

Midurethral Sling Incision

This 3-month waiting period is generally not
applied to MUSs. After these slings, 66—100% of
temporary voiding dysfunction resolves by 6
weeks [59, 62], and most patients will empty
fairly normally after 72 h. If the transvaginal
incision of the MUS is conducted within 7-10
days, there is little tissue in-growth into the sling,
and the procedure can be done with minimal
manipulation. Although this can be done in the
office setting under local anesthetic, we prefer
the more controlled setting of the operating room
where vaginal exposure can be maximized. The
vaginal wall is infiltrated with local anesthetic
and the suture used to close the vaginal wall is
opened. The sling can usually be easily visual-
ized. A right-angle clamp is then placed behind
the sling and the sling is loosened by either down-
ward traction or spreading of the right-angle
clamp. Caution must be taken to avoid urethral
injury when passing the clamp between the ure-
thra and an overtensioned sling. If the sling is
already incorporated into the tissue or has been in
place for more than 2 weeks, it may be cut in the
midline. We prefer to excise the cut ends of the
sling as well as remove any suburethral portion to
prevent any potential protrusion through the vag-
inal wall closure rather than leaving them in situ.

Pubovaginal Sling Incision

A more formal transvaginal sling incision is
required for PVS. Sling incision has comparable
success rates (84—100%) without the longer oper-
ative time and potential morbidity of a formal
urethrolysis [52, 58, 63, 64]. We begin with cys-
tourethroscopy of the urethra, bladder, and blad-
der neck. A 30° lens scope with a short beak
allows examination of the urethra for signs of
sling erosion or hypersuspension. The inverted-U
vaginal flap is first hydrodissected and then dis-
sected off the pubocervical fascia to the level of
the bladder neck. A metal urethral sound or
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Table 11.2 Results of urethrolysis

No. of Type of Time to urethrolysis ~ Overall Rate of stress urinary
References patients  urethrolysis (months) success (%)  incontinence (%)
Foster and McGuire [74] 48 Transvaginal 26 65 0
Nitti and Raz [52] 42 Transvaginal 54 71 0
Cross et al. [75] 39 Transvaginal 11 72 3
Goldman et al. [76] 32 Transvaginal 14 84 19
Webster and Kreder [66] 15 Retropubic 8 93 13
Scarpero et al. [62] 24 Retropubic 9 92 18
Petrou et al. [65] 32 Suprameatal Not reported 67 3
Carr and Webster [54] 54 Mixed 15 78 14

cystoscope can be placed in the urethra to better
expose the proximal urethra and area of the sling.
The sling is then dissected off the underlying
pubocervical fascia such that a right-angle clamp
can be placed behind the sling. An Allis clamp
placed on the sling and pulled downward can
facilitate dissection. If there is too much scarring
in the midline to isolate the sling, this can be
done laterally. The sling is lifted off the pubocer-
vical fascia and incised. We always perform
cystoscopy after any sling manipulation to ensure
no urinary tract injury and to assess for residual
anatomic obstruction.

In patients who fail transvaginal sling inci-
sion, urethrolysis can be performed either by a
transvaginal or retropubic approach, with success
rates ranging from 65 to 84%. Generally, we use
transvaginal urethrolysis as a primary procedure,
and retropubic urethrolysis as a secondary proce-
dure due to the increased morbidity of the latter.
Transvaginal suprameatal urethrolysis has also
been described [65]; however, success rates are
lower than for the transvaginal and retropubic
methods. This technique is not as widely used
and will not be described in this section. Success
rates and rates of recurrent SUI for transvaginal,
retropubic, and suprameatal urethrolysis are out-
lined in Table 11.2.

Transvaginal Urethrolysis

An inverted U-shaped anterior vaginal wall flap is
created with the apex at the midurethra and base
at the bladder neck (Fig. 11.3). The dissection is
taken along the plane of pubocervical fascia up to
the pubic bone laterally. The endopelvic fascia is

Fig. 11.3 Transvaginal urethrolysis demonstrating mid-
line incision of synthetic midurethral sling (MUS)

perforated sharply with Metzenbaum scissors to
enter the retropubic space. Blunt and sharp dis-
section is used to free the urethra from its attach-
ments to the pubic bone. Any scar or sling
encountered in the retropubic space is divided.
The urethra is freed proximally to the bladder
neck. Occasionally, if adequate vesicourethral
mobility cannot be achieved, urethrolysis may be
completed from a retropubic approach [62].
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Retropubic Urethrolysis

The technique of retropubic urethrolysis has been
described by Webster and Kreder [66]. A low
midline or Pfannenstiel incision is made and the
retropubic space of Retzius developed. All retro-
pubic and prevesical adhesions are sharply
incised and all visible suspension sutures and
sling materials are cut. All the attachments to the
pubic symphysis are released. If there is significant
scarring and fibrosis, the dissection can be
extended laterally to the ischial tuberosities, cre-
ating a paravaginal defect. If this occurs, a formal
paravaginal repair involving reapproximation of
the paravaginal fascia to the arcus tendineous
fascia pelvis is performed. Adequate vesicoure-
thral mobility is determined by observation of
free flow of urine from the urethral meatus on
application of a Crede maneuver. In the original
description, an pedicled omentum flap is rou-
tinely interposed between the urethra and pubic
bone to prevent readherence.

Failed Urethrolysis

Persistent obstruction following urethrolysis is
thought to be due to inadequate vesicourethral
mobilization, recurrent periurethral fibrosis, and
retropubic scarring or a concomitant resuspen-
sion procedure [67]. Scarpero et al. reported on
the efficacy of repeat urethrolysis after failed ini-
tial urethrolysis. Twenty-four women with per-
sistent urethral obstruction underwent aggressive
dissection to free all periurethral and retropubic
attachments. Retropubic urethrolysis was per-
formed in 12 (50%), transvaginal in 10 (42%),
and 2 (8%) patients had combined techniques.
The success rate was 92% with the recurrent SUI
rate of 18% being comparable to other published
rates after primary urethrolysis. This supports the
use of aggressive repeat urethrolysis after failed
primary urethrolysis.

De Novo Urgency
Anti-incontinence surgery may cure or aggravate

urge symptoms and lead to de novo urgency and
detrusor overactivity. This aspect of anti-inconti-
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nence surgery is unpredictable and a major cause
of patient dissatisfaction. A meta-analysis of
studies from December 2002 to June 2005 of
patients undergoing sling surgery without con-
comitant prolapse repair estimated median rates
of de novo urge incontinence to be 9% in PVS
groups and 6% in MUS groups [20]; however, the
MUS groups were not separated according to
route. In the Cochrane review by Ogah and Cody,
there was no statistical difference in de novo
urgency and urge incontinence between transob-
turator and retropubic MUS groups in the 14 tri-
als compared (7% vs. 6% respectively, RR 1.08,
95% CI 0.75-1.56) [30], but the confidence inter-
val was wide. These symptoms can persist long
term. Kuuva and Nilsson reported a de novo
urgency rate of 4.7% in 129 women, 6 years after
TVT implantation [68].

It is important to remember that storage symp-
toms such as de novo urgency, without incom-
plete emptying, may be a manifestation of urethral
obstruction [54]. If diagnosed, relief of obstruc-
tion is the primary goal of treatment, while urge
symptoms may be alleviated by antimuscarinic
therapy. In the absence of obstruction (or any
other reversible anatomic cause of the urgency
such as sling erosion), initial treatment of urgency
and urge incontinence consists of fluid manage-
ment, timed voiding, and antimuscarinic medica-
tions. Most patients will have cure or control of
their symptoms with these conservative mea-
sures. Refractory cases can be treated with surgi-
cal procedures such as sacral neuromodulation
and peripheral nerve stimulation, and in more
extreme cases, augmentation cystoplasty. Prior to
consideration of augmentation, intradetrusor
injection of botulinum toxin type A can be
trialed.

Erosion/Extrusion

Prior to the recently published ICS/IUGA joint
terminology and classification system, the term
“erosion” was widely used to indicate the finding
of material within the lumen of the urinary tract
and “extrusion” referred to the finding of exposed
material within the vaginal canal. These terms
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Fig. 11.4 Cystoscopic
view of synthetic MUS
erosion into proximal
urethra

will be used in this section, to avoid any miscom-
munication of the published literature.

Erosion

Previous series estimated the urethral erosion
rate for autologous slings to be <0.003% and for
synthetic slings 0.02% [69]. Updated data suggest
a higher erosion rate for synthetic slings between
2 and 4% [20]. Underreporting and variability in
terminology likely cause underestimation of this
complication in the literature. At our institution,
we have noticed an alarming increase in the
number of referrals for urinary tract erosions
from surgical mesh especially over the last
5 years [70].

Urinary tract erosion can be a devastating
complication for patients and in our experience
always requires primary surgical management. It
is unclear whether erosions represent missed
intraoperative perforations into the urinary tract
or result from passive migration of the material
intotheurinary tractpostoperatively. Intraoperative
cystoscopy during sling surgery is considered
standard of care in order to identify intraoperative
urinary tract injuries [20]. Potential contributing
factors to urethral erosion include compromised
urethral blood supply (from radiation or estrogen
deficiency), excessive sling tension, extensive
dissection too close to the urethra with subsequent

devascularization, missed intraoperative urethral
injury, and traumatic catheterization or dilation
postoperatively.

Patients can present with irritative and obstruc-
tive voiding complaints, urinary incontinence,
hematuria, recurrent UTIs, and pain. Diagnosis is
often delayed; Amundsen et al. reported mean
of 9 months from sling placement to diagnosis of
urethral erosion [71]. Definitive diagnosis is
made endoscopically. Autologous and allograft
sling urethral erosion is usually managed with
excision of the part of the sling which has eroded
and simple closure of the urethra [9]. Synthetic
mesh erosions typically mandate open explora-
tion, removal of all the exposed material, closure
of the urinary tract, placement of an interposition
graft material, and adequate postoperative drain-
age. Most erosions involve the urethra and blad-
der walls (Figs. 11.4 and 11.5) and will require a
complex surgical approach [70] (Fig. 11.6).
Occasionally, small intravesical erosions can be
treated with endoscopic scissor or laser excision
and/or ablation. In our experience, after initial
repair, 40% of patients will require a secondary
procedure and two thirds will have incontinence
postoperatively [70]. Due to complex nature of
these repairs, preoperative counseling should
emphasize realistic goals of anatomical and func-
tional outcomes.
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Fig. 11.5 Cystoscopic
view of synthetic MUS
erosion into lateral bladder
wall

Fig. 11.6 Transvesical
excision of synthetic MUS
which was eroded into
bladder base

Extrusion
The incidence of extrusion of synthetic slings
into the vagina is 2-9% [20]. Extrusions may
result from subclinical or overt infection, wound
dehiscence, unrecognized vaginal wall perfora-
tion, devascularized vaginal flaps, wound com-
promise secondary to early local trauma (such as
early intercourse), or the physical properties of
the graft itself. Several earlier types of mesh were
taken off the market due to high rates of encapsu-
lation and subsequent extrusion [72, 73].
Patients are typically symptomatic and may
present with malodorous vaginal discharge, vagi-
nal pain, dyspareunia, vaginal spotting, and part-
ner discomfort during intercourse. Patients also
frequently report that they can palpate mesh in
the vagina. The extruded mesh is often palpable

and visible on physical exam and can be associ-
ated with granulomatous tissue (Fig. 11.7).

Unlike erosions into the urinary tract, man-
agement of mesh extrusion is usually straightfor-
ward and is associated with a high success rate
and resolution of symptoms. Small extrusions
can be initially treated conservatively with the
application of topical estrogen creams to promote
healing of the vaginal mucosa over the extruded
material. These should only be observed for a
brief period of time before considering surgical
intervention. Larger extrusions and those failing
conservative treatment can be treated by raising
vaginal flaps and covering the exposed mesh. We
prefer to excise the extruded sling before cover-
ing the defect with the vaginal flaps to prevent
future extrusions.
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Fig. 11.7 Synthetic MUS exposure in vagina

Recurrent UTI

Four percent to 15% of patients undergoing sling
procedures report UTIs [20], and 8% of women
undergoing urethrolysis after sling surgery pre-
sented with recurrent UTI [54]. However, there are
inconsistencies in the detection and reporting of
UTT after SUI procedures. A patient presenting after
a routine sling procedure with typical symptoms of
a UTI such as frequency, urgency, and hematuria
should be evaluated with a history, physical exam,
urinalysis, and urine culture. Routine dipstick may
be difficult to interpret immediately postoperatively,
especially if the patient is being catheterized. A
short course of antibiotics can be instituted empiri-
cally while awaiting culture results.

Patients with severe, ascending, or systemic
symptoms (such as abdominal or flank pain,
fever) and persistent or recurrent UTI warrant
more thorough investigation. This includes a full
history, physical exam, and appropriate urine and
blood studies including cultures. Cross-sectional
imaging and cystoscopy are essential in diagnos-

ing sources of infection such as abscess, upper
urinary tract obstruction, stones, foreign bodies,
erosion of slings, or other occult bladder diseases.
Postvoid residual measurement and urodynamic
studies can be used to rule out obstruction as a
cause of the recurrent UTL.

Conclusion

Sling surgeries for female SUI are widely
performed with generally high rates of success
and low rates of morbidity and mortality.
Complications from these procedures are likely
underreported in the literature because of vari-
ability of definitions, lack of mandatory reporting
vehicles, and the need for studies with longer
follow-up. Enthusiasm for minimally invasive
MUSs have substantially increased the number
of sling surgeries performed, as well as increased
the number of and variability in the practitioners
implanting these devices. Many complications
can be prevented by first ensuring that the indica-
tion for the particular type of sling is appropriate,
and second, by adhering to good surgical
technique. Patients must be well counseled pre-
operatively about all the potential risks of the
procedure, as well as the realistic expected out-
comes. Practitioners should remain attentive to
patient symptoms postoperatively, in order to
promptly identify potential complications.
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Introduction

Female urethral reconstruction is an uncommon
surgery used to repair female urethral strictures
and fistulas. Because of the rarity of these opera-
tions, complications have not been well described
in the literature. Complications can be categorized
as intraoperative and postoperative. Postoperative
can be further divided into general complications
common to all pelvic surgery, which will not be
discussed here, and those that are specific to ure-
thral reconstruction. Those complications include:
(1) early or late postoperative wound complica-
tions from the graft or flap harvest site, (2) stricture
or fistula recurrence, (3) de novo postoperative
incontinence, (4) de novo or recurrent urethral
obstruction, and (5) de novo detrusor overactivity.

Since almost all of the patients who undergo
urethral reconstruction represent complications
or failures of the operation that caused the prob-
lem in the first place, the same preoperative
principles apply to both the primary and second-
ary procedures. Prior to reconstructive surgery,
the surgeon should perform a thorough preoper-
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ative assessment, tailor surgery to fundamental
principles of surgical technique, and be familiar
with a variety of different techniques to mini-
mize the chance of complications. The best
means of managing complications is to prevent
them from occurring in the first place.

Preoperative Assessment

Many complications related to urethral recon-
structive surgery are preventable, particularly
because the elective nature of most female ure-
thral reconstructive surgery permits appropriate
preoperative surgical planning.

Minimizing the risk of preoperative complica-
tions involves multiple steps beginning with a
detailed history and physical examination of the
urethral defect, assessment of urethral sphincter
and detrusor function, and exclusion of concomi-
tant vesicovaginal or ureterovaginal fistula, as
well as ureteral obstruction. Almost all patients
who require urethral reconstruction have had
prior surgery, so it is important to either obtain
the operative reports or discuss the surgery with
the previous surgeon. It is particularly important
to know whether or not there is a foreign body
such as mesh in or near the wound. One of our
patients failed a urethral reconstruction because
of retained mesh at the site of an urethrovaginal
fistula. Neither the patient nor the surgeon even
knew that a mesh sling had been done previously.
This unfortunate case emphasizes the need for
obtaining an accurate surgical history.
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Fig. 12.1 Inspection of the anterior vaginal wall in a
woman with a seemingly straightforward urethrovaginal
fistula. She underwent a simple repair with vaginal wall
flaps and a Martius flap, but the fistula recurred within 3

Fig. 12.2 Inspection of the anterior vaginal wall in a
woman who had previously undergone an extensive urethral
reconstruction after excision of a sterile periurethral abscess
that formed after injection of calcium hydroxylapatite
(Coaptite) for sphincteric incontinence refractory to two

Preoperative physical examination should be
performed with acomfortably full bladder. Particular
attention should be paid to the health of the vaginal
tissue. In patients with vaginal atrophy and postra-
diation changes, preoperative estrogen cream may
improve the quality of vaginal tissue. A careful
speculum examination of the entire vaginal mucosa
should assess the presence of any sling erosion,

weeks. At secondary repair, a mesh sling was encountered
and excised. Neither the patient nor the surgeon knew that
mesh had been used in a prior anti-incontinence operation
(courtesy of J.G. Blaivas)

mesh slings. Despite the obvious stricture, she had severe
sphincteric incontinence as well. At the time of surgery,
after incising the stricture, the proximal urethra was only
about 2 cm in length, just barely large enough to accept an
autologous fascial sling (courtesy of J.G. Blaivas)

granulation tissue, drainage from a sinus tract,
fistula, and scarring of the anterior vaginal wall, all
of which are tell-tale signs of mesh erosion.

In cases of urethral damage from previous
vaginal or urethral surgery, the vaginal tissue is often
scarred, fibrotic, and ischemic. The extent of urethral
tissue loss, the integrity of the vaginal tissue, adequacy
of the vasculature, and the need for advancement,
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Fig.12.3 Voiding
cystourethrogram in this
patient confirms a distal
urethral stricture. There is
almost no possibility of
sphincteric injury during
reconstructive surgery that
is limited to the distal
urethra, so either a ventral
or dorsal approach may be
considered (courtesy of
J.G. Blaivas)

lateral or pedicle skin flaps, should be assessed
preoperatively (Figs. 12.1 and 12.2). Bimanual pel-
vic exam should focus on the presence of urethral
masses, pelvic organ prolapse, and the position of
the urethrovaginal junction. When incontinence is
observed from the urethral meatus, and a fistula
suspected, the examination should be repeated
with a finger occluding the meatus to observe
leakage from the fistula itself.

Videourodynamics may show urethral
obstruction, sphincteric incontinence, low blad-
der compliance, impaired detrusor contractility,
or detrusor overactivity secondary to urethral
damage. The voiding cystourethrogram (VCUG)
is a critical component in preoperative evalua-
tion of the diseased urethra. In patients with ure-
thral obstruction, VCUG assesses the site, and
for those with strictures, the length and location
in relation to the bladder neck. If the urethral
stricture is located at the distal third of the
urethra or the meatus, imaging typically reveals
ballooning of the bladder neck on voiding
(Fig. 12.3).

Other imaging techniques like MRI and
delayed CT with contrast may be useful to distin-
guish abscess, cyst, tumor, and urethral diverticu-
lum in patients with periurethral masses, to assess

foreign bodies and to rule out additional injury to
the urinary tract following pelvic trauma.
Cystourethroscopy will confirm a urethral
stricture, the presence of a foreign body, including
suture or sling material, and evaluate the extent
of the fistula. It can also evaluate the remainder
of the urethra, particularly the length, viability,
and sphincteric function of the proximal urethra.

Principles of the Surgical Technique

The choice of surgical technique is dictated by a
number of factors including (1) the experience
and expertise of the surgeon, (2) the desires of the
patient, (3) the patient’s age and comorbidities,
(4) lower urinary tract and renal function, (5) the
presence of concomitant conditions such as pel-
vic organ prolapse or abdominal or pelvic disease
requiring surgical correction, (6) prior abdominal
and pelvic surgical procedures, and (7) sexual
function.

1. The surgeon: Urethral reconstruction ranges
from simple ventral incision and meatotomy
for distal urethral strictures to full-length dor-
sal buccal grafts for longer strictures to
neourethral reconstruction with local vaginal
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wall flaps reinforced with Martius flaps and
occasionally, gracilis, thigh, or rectus flaps.
Few of these procedures are learned in resi-
dency or fellowship; most of the expertise is
garnered over decades of experience in ter-
tiary referral centers. In our judgment, the
most demanding part of the expertise is deci-
sion making both before and during the sur-
gery. With the exception of proximal dorsal
buccal mucosal grafts for strictures and ven-
tral bladder neck reconstruction, the technical
aspects of the surgery are usually straightfor-
ward. With these caveats in mind, it is up to
the individual surgeon to decide whether he or
she possesses the requisite surgical expertise
for each individual patient. In some instances,
referral to a reconstructive expert is prudent.

. The patient: For practical purposes, the dam-
aged urethra presents one or more of three
potential problems—incontinence, urethral
obstruction, and pelvic pain. Surgical treat-
ment of incontinence and pain is entirely
elective; whereas, untreated urethral obstruc-
tion may portend urinary retention or upper
tract damage and even renal failure. Further,
the success rate for treating urethral obstruc-
tion and sphincteric incontinence is very
high—over 90%, while the success rate for
pelvic pain and overactive bladder is far less.
Keeping these facts in mind, it is important
that the patient be apprised of the pros and
cons of surgical intervention and that the
decision about how to proceed is based on
realistic expectations for success, failure, and
complications.

. Patient age and comorbidities: Age and
comorbidities are a factor insofar as the
patient’s life expectancy and ability to with-
stand the morbidity of surgery that could last
as long as 4-6 h, although excessive blood
loss is rarely encountered.

. Urinary tract function: It is axiomatic that
lower urinary tract function is an essential
component of decision making in planning
surgery. As a general rule, we believe it is most
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prudent to treat sphincteric incontinence as
part of the reconstructive procedure, although
some surgeons prefer a staged operation. Low
bladder compliance and detrusor overactivity
often improve after successful surgery, so they
are not addressed at the same time except in
rare circumstances when due to multiple sur-
geries or radiation. In these instances, urinary
diversion rather than urethral reconstruction
might be considered (Fig. 12.4).

. Concomitant conditions: When concomitant

conditions such as pelvic organ prolapse or
vesicovaginal fistula are present, they should
be repaired at the same time as the urethral
reconstruction, but it is not usually necessary
to repair vesicoureteral reflux unless there is a
clear-cut anatomic cause or if there are symp-
tomatic recurrent upper urinary tract infec-
tions. Ureteral obstruction or reflux due to
sling complications is best handled at the time
that the sling is removed.

. Prior surgery: It is important to know what

prior pelvic surgeries the patient has under-
gone, particularly if mesh has been used for
prior repairs. As a general rule, as much mesh
as can be safely removed should be taken;
when that is not feasable, it is important that
all mesh be at least removed from the urethra
and bladder when there has been erosion. In
patients complaining of pain, it is best to
remove all mesh from the affected side when-
ever possible, but this can be extremely chal-
lenging in patients who have undergone TOT
repairs.

. Sexual function: It is essential that the patient’s

desires about future sexuality be discussed
and incorporated into surgical planning and
informed consent. The literature about sexual
complications of urethral reconstructions is
rudimentary at best, but dyspareunia can occur
after any of these operations. When maintain-
ing sexual function is a factor, special atten-
tion must be paid to insuring adequate vaginal
size of at least two loose finger breaths to a
depth of at least 8 cm.
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Fig. 12.4 Videourodynamic study in a 72-year-old
woman who underwent anterior prolapse repair and TVT
sling complicated by colovesical and urethrovaginal
fistula. She subsequently underwent unsuccessful attempts
at surgical repair of these defects and presented with
refractory urge incontinence as well as sphincteric
incontinence and colovesical fistula. She had arthritis that
precluded self-catheterization through the urethra.
Because of the findings described below, she underwent

continent urinary diversion instead of another attempt at
lower urinary tract reconstruction. (a) Urodynamic trac-
ing demonstrates severe low bladder compliance
(2 mL/cm H,0) at a bladder volume of only 50 mL. Note
that each time infusion is stopped, detrusor pressure falls.
(courtesy of J.G. Blaivas). (b) Cystogram reveals a tiny
bladder with right vesicoureteral reflux. The colovesical
fistula and sphincteric incontinence was not visualized
(courtesy of J.G. Blaivas)
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Surgical Techniques

Before proceeding with the vaginal incision, it is
critical to choose the site and shape of the initial
incision for the urethral reconstruction. We have
previously described several methods of urethral
reconstruction, and in the majority of the cases,
the repair can be accomplished with a single
transvaginal operation [1].

All surgical approaches follow the same rules:
fine sharp dissection is preferable and homeosta-
sis is maintained. Sharp dissection permits the
development of correct planes and excision of
the dense fibrotic tissue and may prevent inad-
vertent injury to the sphincter. The urethra should
be opened proximal enough to clearly see the
extent of the urethral stricture. In addition to aid-
ing in visualization, attention to homeostasis may
prevent hematoma and breakdown of the sutures
lines. When excessive bleeding is encountered,
pressure should be applied until the bleeding
stops or bleeding vessels individually clamped
and sutured or coagulated. Frantic efforts to con-
trol hemorrhage without clearly identifying the
bleeding vessels leads to unnecessary injury to
adjacent organs.

In preparing for vaginal surgery, the patient is
placed in a dorsal lithotomy position with steep
Trendelenburg. Draping should permit access to
the vagina as well as abdominal area (when con-
comitant surgery is planned). At the onset of sur-
gery, the bladder is drained via a transurethral
catheter and palpation of the balloon allows
identification of the bladder neck. If suprapubic
cystotomy, pubovaginal sling, or rectus muscle
graft is planned, these should be done prior to the
vaginal reconstructive surgery to avoid subse-
quent damage to the reconstruction during dis-
section for these procedures. For pubovaginal
sling, though, the sutures should not be tied until
the reconstruction has been completed so that
tension can be judged.

In cases of minimal urethral disruption, such
as a small urethrovaginal fistula, the defect can
be circumscribed and closed over a catheter with
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tension-free, interrupted sutures of 3—4:0 chromic
catgut. An inverted U anterior vaginal wall flap is
for closure. Closure of the wound can be accom-
plished with elevation of lateral vaginal flaps and
closure in the midline, alternatively the U-shaped
incision can be advanced.

If urethral damage is extensive and sufficient
vaginal wall tissue exists, vaginal wall flaps
may be considered. Flap-based urethroplasty
techniques have been demonstrated to be effec-
tive and improve the outcome in the urethrovag-
inal fistulas and are the treatment of choice for
most female urethral strictures [2—4]. In one
such technique, the anterior vaginal wall can be
mobilized and a rectangular incision around the
urethral defect is made. A lateral vaginal wall
flap is advanced to the midline, rolled over the
catheter, and sutured in the midline without ten-
sion. However, if the extent of urethral injury
and lack of vaginal tissue preclude simple repair,
use of an advancement flap may be required.
Another choice is to create a labia minora flap.
An oval-shaped incision is made in an adjacent
hair-free portion of the labia minora and carried
through the underlying tissue and a pedicle is
raised on a posterior- or anterior-based blood
supply. This island flap is tunneled beneath the
vaginal wall, rotated, and sutured over the cath-
eter, so the vaginal epithelial surface creates the
inner wall of the urethra. Rarely, it is not possi-
ble to close the defect in the vaginal wall pri-
marily. In such instances, it is possible to create
a labia majora flap to cover the wound. We have
only needed a gracilis flap on one occasion and
have never used any other major kind of flap
(rectus, Singapore, etc.), but of course, those are
available if needed [1].

Urethral damage associated with erosion of
synthetic material poses unique considerations
and the repairs can be even more challenging.
Most authors agree that eroded synthetic slings
require complete removal of the sling from the
urethra and bladder. The literature on the surgi-
cal management of erosions suggests midline
anterior vaginal wall incision at the erosion
site, bilateral dissection into the retropubic
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space, and removal of the entire synthetic sling
including sutures, and when possible, bone
anchors if they were used [5]. In our experience,
especially with transobturator techniques,
attempting to remove all of the sling leads to
difficult and morbid surgery and should probably
be reserved for those who failed at first attempt.
Once the sling has been excised, the urethra can
usually be repaired primarily. If this is not
feasible, any of the techniques described above
may be considered.

For patients with urethral stricture, in our
judgment, ventral urethroplasty using vaginal
and labial skin flaps is the least morbid tech-
nique. This approach is utilized in patients with
mid-to-distal urethral strictures and an intact
bladder neck and urinary sphincter mechanism.
However, ventral urethrotomy risks urethral
sphincter damage and de novo urinary inconti-
nence when the stricture involves the proximal
urethra or when sphincteric incontinence was
present preoperatively. In cases of documented
preoperative sphincteric incontinence, the ven-
tral approach offers easier access to the bladder
neck and permits an easier concomitant anti-
incontinence procedure.

Unlike the dorsal approach, ventral urethro-
plasty may redirect the urethra and the urinary
stream posteriorly. Consequently, postoperative
complaints of vaginally directed urinary stream
after ventral urethroplasty that improved after 6
months have been reported [6].

Recently, several groups have proposed a dor-
sal onlay urethroplasty using buccal mucosa graft
[7, 8], labia minora skin graft [9], or vestibular
flap [10]. The dorsal technique has several advan-
tages, but requires different surgical expertise,
utilizing many of the surgical principles derived
from urethral reconstruction in men. A surgical
plane is developed between the urethra and over-
lying clitoral cavernous tissue. Care should be
taken during the dissection of the dorsal urethra
to avoid injury to the clitoral bulb, body or
crura, and the clitoral neurovascular bundle and
minimize excessive bleeding. The clitoro-
urethrovaginal complex is supplied by pudendal
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neurovascular bundles which arise from pelvic
side walls and bifurcate into clitoral and perineal
divisions. The clitoral neurovascular bundle
ascends along the ischipubic ramus and adjacent
clitoral crura on both sides, runs under the sur-
face of the symphysis pubis in the midline, and
then travels along the cephaled surface of the cli-
toral body towards the glans (Fig. 12.5). The
nerves of the clitoral neurovascular bundle are
not large enough to be seen on the MRI. However,
the histological dissections show that they accom-
pany the vessels [11].

From a practical standpoint, it is fairly straight-
forward to avoid these structures during the dis-
section. We are unaware of any reports of injury
to the clitoral structures, nor have there been any
reports of orgasmic changes. Our experience with
five such operations corroborates these findings.

Not infrequently during the dissection trouble-
some bleeding is encountered, but we caution
against blind coagulation or suture ligature.
Positioning the graft on the dorsal surface pre-
serves intact ventral midurethra and provides a
better vascular bed for a graft. In our judgment,
doing so minimizes the likelihood of requiring
an incontinence procedure. However, unlike the
ventral approach, dorsal dissection is infrequently
performed in pelvic reconstructive surgery, and
for most surgeons, the anatomy is not well known.
Further, most pelvic surgeons are unfamiliar with
the techniques of graft reconstruction which are
done much more commonly in men.

Use of a Graft and Potential
Complications

One of the challenges of urethral reconstructive
surgery is achieving a long and stricture-free
lumen that allows nonobstructive voiding and
maintains continence. Due to the variable etiol-
ogy of the urethral pathology, local tissue may
not be available for the urethral repair. In cases of
extensive posttraumatic or postsurgical urethral
fibrosis, congenital malformations, and recurrent
urethral strictures, reconstructing the urethra with
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Fig. 12.5 (a) MRI of the clitoris in the axial section as
seen on the left, shows divisions of the pudendal neuro-
vascular bundle, which arises from the pelvic side wall
and bifurcates into perineal and clitoral neurovascular
bundle. Vascular component of the bundle and cavernous

a free graft provides an alternative to a vaginal
flap or bladder flap.

Various graft urethroplasty techniques have
been proposed in small series. These techniques
can be complicated and require knowledge and
experience with processing and tissue transfer.

Buccal mucosa grafts are commonly used in
male urethral reconstructive surgery and have
been shown to be successful in construction of
the neourethra in female pediatric patients [12].
The buccal mucosa graft has been applied to
female urethral strictures using both dorsal and
ventral approaches [6-8, 13].

In our experience, buccal mucosa graft is
an option in patients with previously failed
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reconstructive surgery and urethral stricture
recurrence. It is also our treatment of choice for
proximal urethral strictures in women who do not
have a current or past history of sphincteric
incontinence because we believe that there is no
need for anti-incontinence surgery when the dor-
sal approach is used. Buccal mucosa has several
advantages, is easy to harvest, is resilient to infec-
tion, and is already accustomed to a wet environ-
ment. Properties like elasticity and thick
epithelium make it easy to handle [14]. It has the
ability to form a conduit that closely resembles a
normal functioning urethra with low risk of sac-
culation and diverticulum formation. In animal
studies, extensive neovascularization in the
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subepithelial layer was evident 3 weeks after sur-
gery, followed by inflammation and minimal
fibrosis at 6 weeks [15]. Supple urethral coapta-
tion can be accomplished by buccal mucosa graft
and may play a role in achieving incontinence
after urethral reconstruction [12]. The graft is
harvested from the lateral cheek below the
Stensen’s duct opening which is identified adja-
cent to the second upper molar and typically
measures between 2 and 2.5 cm wide and 2—4 cm
in length depending on the amount of tissue
needed. The graft is defatted and sutured to the
urethrostomy. To maximize outcomes after free
grafts, ensuring adequate vascularity of the donor
bed is necessary. All fibrotic tissue has to be
excised and the graft must be anastomosed to the
recipient bed using monofilament absorbable
sutures. In order to allow possible postoperative
shrinkage of graft, it should be trimmed to larger
size than urethral defect or stricture.

Complications associated with harvesting
buccal mucosa graft are rare and have not been
reported in any female case series. In male recon-
structive surgery, complications reported include
donor site wound pain, swelling, damage to
parotid duct, postoperative perioral numbness,
difficulty with mouth opening, and infection.
According to data from male case series, 59%
patients developed short-term numbness after
surgery, which persisted in 16% beyond 1 year
[16]. Complications of buccal grafts are uncom-
mon; however, the possibility of a mental nerve
neuropathy is unique to buccal graft surgery [17].
Injury to Stensen’s duct is extremely rare and can
be avoided by marking the buccal mucosa and
careful closure of the donor site. When it is
difficult to perform closure, some surgeons prefer
to leave the harvest site open. If buccal mucosa
graft is used ventrally and adequate periurethral
tissue does not exist for coverage of the graft, it
may be advisable to use well-vascularized tissue
flaps to provide an adequate blood supply and
prevent fistula formation. However, to our knowl-
edge tissue flaps have not been utilized in dorsal
approach.

Recently, Sharma described use of dorsal
onlay lingual graft urethroplasty in 15 women
with urethral stricture [18]. Lingual mucosa,

harvested from lateral and ventral surfaces of the
tongue, has similar tissue characteristics as buc-
cal mucosa thick epithelium, high content of
elastic fibers, thin lamina propria, and rich vasu-
larization [19]. There were no functional limita-
tions or intraoral complications at 1-year
follow-up. Distinct advantages of harvesting lin-
gual mucosa graft instead of buccal mucosa graft
are avoidance of injury to parotid gland duct and
mental nerve as well as no risk of the mouth devi-
ation or lip retraction [18].

Intraoperative Complications

Intraoperative complications during urethral
reconstructive surgery are rare based on our
review of the literature. One case of intraopera-
tive hemorrhage has been reported in early series
by Elkins on 20 women who underwent repair of
a vesicovaginal fistula involving the urethra with
the anterior bladder flap technique and Martius
flap. During total urethral reconstruction, a
patient developed hemorrhage in the space of
Retzius and required postoperative blood transfu-
sion [20]. However, there is no surgery that spares
the patient from potential risk of other complica-
tions like anesthesia or injury to adjacent organs
such as bladder, ureter, or rectum. For bleeding
that occurs during the dissection for creating vag-
inal flaps, we believe it is best to simply apply
pressure with a pack unless there is an obvious
bleeding vessel that can be coagulated or ligated.
Bleeding that occurs from the retropubic space
after entry from the vagina is best handled with
the same approach. If bleeding seems excessive,
we advise against trying to explore from the vag-
inal wound; rather, one or two 4 x4 sponges or a
lap pad should be inserted into the retropubic
space through the vagina to tamponade the bleed-
ing while other parts of the operation are contin-
ued. In thousands of reconstructive surgeries, we
have never found it necessary to explore the
retropubic space from above to control bleeding.
Another potential source of excessive bleeding
is during the dissection for the Martius flap
which is discussed in section “Complications of
Ancillary Procedures.” It is possible to injure the
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distal ureter during a dissection for urethral
reconstruction, but we have never seen this nor
has it been reported. On two occasions, though,
the ureter has been transected or avulsed in the
course of removing mesh to which the ureter was
adherent. One should be alert to the possibility of
this complication whenever the dissection
extends to the vicinity of the ureter or when trac-
tion is exerted on retropubic mesh. For that rea-
son, it is always prudent to administer intravenous
indigo carmine and check for ureteral patency by
observing efflux of blue urine from each ureteral
orifice through a cystoscope. When in doubt,
retrograde pyelography should be done and a
ureteral stent left in place if there appears to be
an injury. In cases of avulsion or transaction of
the ureter, immediate ureteroneocystotomy
should be done.

Early Complications

All types of urethral reconstructive surgery share
common complications like infection, flap necro-
sis, urinary retention, and postoperative bleeding,
yet the overall incidence of major complications
such as bleeding is very low. Complications
related to the ancillary procedures like graft, flap,
or sling placement are discussed below.

One of the earliest, but rare, complications of
urethral reconstruction is wound infection and
flap necrosis. Unrecognized infection may lead to
the disruption of the suture lines, flap necrosis,
and fistula formation; however, we could find no
reports on this and none has ever occurred in our
series.

Sharma et al. in a case series of 15 patients,
who underwent dorsal onlay lingual mucosal
graft urethroplasty for urethral stricture, reported
one case of wound infection which was treated
with antibiotics. The patient subsequently devel-
oped submeatal stenosis treated with monthly
dilation [18].

Another potential complication is inadvertent
traction on the catheter which occurred in one
elderly patient in our series completely disrupt-
ing the repair. To prevent that, we routinely suture
a Foley catheter to the anterior abdominal wall
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with a gentle loop in order to minimize tension
on the urethra. Failure to maintain a correct posi-
tion of the catheter may result in necrosis of the
urethra. The urethral wound and the catheter
should be checked frequently during postopera-
tive care to ensure that there is no pressure on the
suture line. Additionally, adequate bladder drain-
age should be maintained until the patient voids
at 3 weeks postoperatively and VCUG does not
show extravasation.

Another complication that may be encoun-
tered in the early postoperative period is urinary
retention, but there are no reports of this in the
literature that we reviewed and none has occurred
in our series. If urinary retention were to occur,
first check for meatal stenosis, and if present, a
gentle attempt at urethral dilation should be
done. If there is no obvious meatal stenosis, we
recommend a gentle attempt at placement of a
Foley catheter followed by trial of voiding after
2 weeks. If placement of the catheter is unsuc-
cessful, a suprapubic catheter should be placed.
If the patient fails the second voiding trial, we
recommend cystoscopy, and if there is no obvi-
ous obstruction, videourodynamics. If urethral
stricture is diagnosed, it should be dilated.

Late Complications

Because of the relatively small number of case
series reported in the literature, available data
cannot provide a consensus for management of
various complications of urethral reconstructive
surgery. In general, when urethral reconstruction
is properly performed, it is associated with high
long-term anatomic success rate and low compli-
cation rates. However, functional complications
including overactive bladder and stress inconti-
nence have been reported.

1. Postoperative sphincteric incontinence
Postoperative stress urinary incontinence is a
result of unrecognized sphincteric incontinence
before the procedure or a consequence of injury
to the sphincter during dissection. In proximal
urethral injuries postoperative incontinence rates
may range between 44 and 80% unless a concom-
itant anti-incontinence surgery is performed [21].
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Fig.12.6 The completed
repair with the Foley
catheter sutured in place to
prevent downward traction
that could disrupt the
wound (courtesy of

J.G. Blaivas)

In the majority of studies, the criteria for incon-
tinence following the reconstructive surgery are
not specified leading to a likely underestimation
of incidence.

In our previously published series of 74
patients who underwent vaginal flap urethro-
plasty, 62 women with preoperative incontinence
underwent concomitant fascial pubovaginal sling
placement. Successful anatomical repair was
achieved in 93% patients and 87% considered
themselves cured or improved with respect to
incontinence. All patients with persistent postop-
erative stress incontinence were successfully
treated by secondary procedures [1].

In our most recent case series of 9 women who
underwent urethral stricture repair, 5 concomi-
tant fascial slings were performed due to sphinc-
teric incontinence. Postoperatively no urinary
incontinence was reported and satisfactory out-
come was achieved in all. Success or failure of
anatomical repair and incontinence was assessed
subjectively and objectively by validated ques-
tionnaires, physical examination, voiding diaries,
and 24 h pad tests [22].

Recurrent sphincteric incontinence follow-
ing urethral repair complicated by synthetic
sling erosion is very common unless a con-
comitant anti-incontinence procedure is per-
formed. Extensive scarring may preclude the
successful repair, therefore some authors rec-
ommend a staged procedure to correct the
incontinence [5].

Amundsen et al. reported persistent stress
incontinence in 2 of 3 cases following synthetic
sling removal, repair of the urethra, and Martius
flap placement. All were treated with a second
stage pubovaginal sling placement and injection
of transurethral collagen. Interestingly, none of
the patients after excision of the nonsynthetic
sling required further anti-incontinence proce-
dure. Clemens et al. reported 5 cases of recurrent
postoperative stress incontinence in 6 patients
who underwent removal of an eroded sling from
the urethra or vaginal mucosa [23]. In our view
documented preoperative sphincteric inconti-
nence and compromised integrity of the sphincter
during reconstruction are sufficient reasons to
perform concomitant pubovaginal sling at the
time of urethral reconstruction. First, harvesting
of the fascial graft and placement of the sling
around the urethra should be done, then the ure-
thral reconstruction should be completed and,
when necessary, the Martius flap is interposed
between the reconstructed urethra followed by
tensioning and tying the sling in place [24]
(Fig. 12.6). When sphincteric incontinence devel-
ops after urethral reconstruction, treatment should
be tailored to the patient. Of course any treatment
at all is elective and some patients are not both-
ered enough to want to consider further treat-
ment. In our judgment, the patient should be
evaluated just as would be done if she had not had
prior urethral reconstruction and, for us, that
means a bladder questionnaire, diary, exam,
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uroflow, assessment of postvoid residual urine,
videourodynamics, and cystoscopy. As a general
rule, though, we defer this evaluation until about
3 months from the reconstructive surgery. If
recurrent sphincteric incontinence is documented,
we recommend a biologic sling, either autolo-
gous fascia or a xenograft or homograft. Ideally,
the sling should be placed at a virgin site at the
bladder neck, or the mid or proximal urethra. If
the entire mid and proximal urethra has been
reconstructed, it is possible to place the sling at
the reconstructed urethra, but special care should
be taken to not injure the urethra during the sur-
gery. To this end we recommend that the plane of
dissection around the urethra be accomplished
sharply under direct vision with a scissor staying
in a very superficial plane just beneath the vagi-
nal epithelium. If there is any difficulty extending
the dissection into the retropubic space, it should
be opened from abdominal side and completed
under direct vision. Depending on the nature of
the prior reconstruction and the characteristics of
the urethra, a Martius flap may be considered as
well, placing it between the sling and recon-
structed urethra. We do not recommend a syn-
thetic sling in these circumstances.

2. Overactive bladder

Persistent or de novo overactive bladder symp-
toms can be problematic postoperatively. In our
series of 74 women after urethral reconstruction,
16% of patients had severe urinary urgency or
urge incontinence postoperatively, including
those who underwent concomitant autologous
pubovaginal sling placement [1]. The series by
Onol et al. reports 2 cases of persistent urge
incontinence in 17 women who underwent ure-
thral stricture repair [6]. Similarly, Gormley et al.
in their series counted 2 cases of persistent urge
incontinence and 1 de novo urge incontinence
among 12 women who had repair for urethral
stricture [3].

The assessment of OAB symptoms should
commence within days to weeks after their occur-
rence to look for remediable causes such as uri-
nary tract infection, urethral obstruction, and
incomplete bladder emptying.

Urinary tract infection should be treated
with culture-specific antibiotics and urethral
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obstruction and incomplete emptying ruled out
by uroflow and measurement of postvoid residual
urine. If symptoms persist after these conditions
have been treated or excluded, empiric treatment
can be tried, but if they prove unsuccessful after a
month or so, we recommend cystoscopy and uro-
dynamics to look for obstruction, foreign body,
and stones. Patients with refractory OAB after 3
months or so, who underwent sling surgery as
part of the reconstruction, are candidates for
empiric sling incision or urethrolysis even if they
appear unobstructed.
3. Urethral stricture
The strictures occurred after dorsal labia minora
skin graft urethroplasty [9], dorsal lingual mucosa
graft urethroplasty [18], ventral buccal
mucosa graft urethroplasty [13], and all were dis-
tal to the initial reconstruction. In the first case,
the patient reported recurrent urinary tract infec-
tions and lower urinary tract symptoms at
9 months after surgery. Meatal stenosis was diag-
nosed and treated with meatotomy and she was
asymptomatic thereafter [9]. In another series,
2 patients presented with obstructive voiding
symptoms at 3 months and lower urinary tract
symptoms at 5 months follow-up [13, 18]. Both
were found to have submeatal stenosis requiring
urethral dilatations which resulted in complete
resolution of symptoms at 12 months follow-up.
From our experience, urethral stricture may
recur at 5 years or more after surgery. In 2 women
from our recent case series who underwent vagi-
nal flap urethroplasty, urethral recurrence was
noted at 5 and 6 years. Subsequently both patients
underwent successful urethral repair using dorsal
buccal mucosa graft and were stricture-free at 12
and 15 months follow-up [22]. Both of these
patients developed the recurrent stricture at the
time of menopause, so it is possible that hormonal
influences played a role in their genesis. To pre-
vent recurrent strictures, we recommend that
peri-menopausal and menopausal women be
treated with topical estrogens. In a report by
Gormley who described follow-up on 12 patients
after vaginal flap urethroplasty for female stric-
ture disease, 1 patient underwent repeat dilation
3 weeks after procedure due to narrowing of the
bladder neck and another required cystoscopy



12 Complications of Female Urethral Reconstructive Surgery 145

with catheter insertion in the OR 58 months
postoperatively [3].

Although most studies report good short-term
success, long-term follow-up of every patient is
recommended to avoid complications of unrec-
ognized urethral stricture recurrence.

Unfortunately current sparse data are not
enough to determine which factors may predis-
pose a patient to stricture recurrence, thus allow-
ing the employment of appropriate preventive
measures. Inadequate fibrotic tissue excision due
to failure to expose the urethra during surgery,
ischemic changes, and wound contracture might
possibly lead to stricture recurrence or narrowing
of the urethra at a location different from the pri-
mary repair.

4. Sexual dysfunction

One of the possible adverse effects of urethral
reconstruction is sexual dysfunction. From a the-
oretical standpoint, this is of particular concern
after the dorsal dissection between the clitoris
and urethra that is done for dorsal buccal mucosal
graft urethroplasty which could damage the cor-
poral bodies or nerves. To date, though, we are
unaware of any reports of this complication.
Further, we have specifically queried all of our
patients who underwent this surgery about
changes in sexual function, including orgasm and
pain and none have suffered any negative
sequelae.

Complications of Ancillary Procedures

After reconstruction of the severely damaged
urethra, it is sometimes advisable to perform a
concomitant pubovaginal sling and interpose a
vascularized pedicle flap over the repair site.
When an anti-incontinence procedure is deemed
necessary, in the vast majority of cases, a Martius
flap incorporating a labia majora fat pad can be
successfully used. Other flaps include rectus
abdominus muscle and gracilis myocutaneous
flaps. Flaps improve vascularity of periurethral
tissue bed, enhance granulation, separate the
suture lines, and promote graft survival. For con-
struction of a Martius flaps, a vertical incision is
made over the labia majora and is carried down

through Scarpa’s fascia. The fat pad is mobilized
with attention to preserve the ventral blood sup-
ply from external pudendal artery or dorsal from
internal pudendal artery. To minimize blood loss,
it is important to incise Scarpa’s fascia and dis-
sect between it and the fat pad to create a flap.
The fat pad is tunneled underneath the vaginal
epithelium and sewn in place over the suture lines
of the reconstructed urethra. To the inexperienced
surgeon, the plane between Scarpa’s fascia and
the skin looks like a better plane. However, there
are multiple, broad, flat veins from which bleed-
ing is difficult to control, so that plane should be
avoided.

If Martius flap is used, a penrose drain is tradi-
tionally left in for 24—48 h. The overall incidence
of the complications attributable to Martius flap
is low. In data by Elkins et al. on 35 women who
underwent vesicovaginal and rectovaginal fistula
repair with Martius graft, 2 had blood loss of
more than 350 mL from the harvest site, 3 expe-
rienced cellulitis, and 2 dyspareunia due to nar-
rowing of the vagina. However, in two
circumstances of cellulitis and vaginal narrow-
ing, closure of the vaginal mucosa over the flap
was not possible and it was left to heal by second-
ary intention [2].

In our cumulative experience with urethral
reconstructive surgery between 1983 and 2011,
only 1 of 70 women who underwent vaginal flap
repair with concomitant Martius graft required
incision and drainage of the labial hematoma.

Serious hemorrhage can be prevented by care-
ful dissection of the plane of fibroadipose tissue
with avoidance of deep muscle tissue and attain-
ment of meticulous hemostasis. Other complica-
tions of the labial flap may include an undesirable
cosmetic effect, asymmetry, and impaired sensa-
tion at the harvest site [25].

Urinary retention, obstruction, urgency, and
urge incontinence are well known complications
after pubovaginal sling. The most recent AUA
panel data reports 8% urinary retention rate after
pubovaginal fascial sling placement without con-
current repair of prolapse. The rates of de novo
urge incontinence and postoperative urge inconti-
nence in patients with preexisting incontinence
were 9% and 33%, respectively [26]. In our
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retrospective review of more than 500 women
who underwent pubovaginal fascial sling proce-
dure for stress incontinence, de novo urge incon-
tinence occurred in 3% patients. Other
complications such as wound infections, inci-
sional hernia, or long-term urethral obstruction
requiring surgery or intermittent catheterization
each occurred in 1% of patients [27].

Conclusions

Urethral reconstruction in women is an uncom-
mon surgery and as such complications are not
well described in the literature. These can be
minimized by a thorough preoperative work-up
and preoperative planning. Intraoperative com-
plications include hemorrhage and ureteral injury,
though both are rare. Perioperative and postop-
erative complications include complications
specific to graft or flap site, recurrence, inconti-
nence, urethral obstruction, or detrusor overactiv-
ity. In our experience these complications are
unusual and can be treated successfully. Because
of the possibility of late recurrence of stricture, in
our opinion long-term follow-up is mandatory.
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Complications of Urethral
Diverticulectomy
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Alienor S. Gilchrist and Eric S. Rovner

Introduction

Urethral diverticulum (UD) is a rare condition
and frequently can present diagnostic dilemmas
to the clinician [1]. Once the correct diagnosis is
made, surgical excision is the mainstay of
definitive treatment. Although surgical treatment
of urethral diverticula includes marsupialization,
designed for a distal diverticula ostium, this
review will focus on complications from the
transvaginal approach for mid and proximal ure-
thral diverticulum excision, as has been previ-
ously described. A full discussion of urethral
diverticulectomy surgical technique is beyond
the scope of this chapter, but specific points will
be discussed where appropriate.

Prevention of Complications

Although most complications are treatable
and reversible, the optimal scenario is to prevent
or minimize potential for adverse outcomes.
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This process begins in the preoperative period,
initiated during the diagnostic evaluation and
work-up. The typical evaluation of patients with
a suspected UD consists of a history, physical
examination, cystourethroscopy, and appropriate
imaging, including voiding cystourethrograpy
and magnetic resonance imaging as clinically
indicated. For patients with lower urinary tract
symptoms or incontinence, videourodynamic
studies may be utilized to evaluate for the pres-
ence of stress incontinence, voiding dysfunction,
and specifically for the presence of a closed,
competent bladder neck at rest. With the presence
of stress incontinence or an incompetent bladder
neck, patients can be offered concomitant place-
ment of an autologous fascial sling at the time of
UD excision. Urine cytology, when positive, can
assist in making the correct diagnosis of malig-
nancy; however, negative cytology cannot rule
out malignancy. In all cases, UDs should be sent
for permanent pathologic evaluation following
excision to evaluate for malignant tissue.
Preoperative urine cultures are obtained to appro-
priately tailor preoperative antibiotics and
decrease the risks of intraoperative and postop-
erative infection. The differential diagnosis of
periurethral masses (Table 13.1) is extensive and
includes Skene’s gland abscess (Fig. 13.1), vagi-
nal leiomyoma [2], and primary urethral cancer.
Therefore, the importance of a correct diagnosis
prior to undertaking surgical excision cannot be
overemphasized.
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Table 13.1 Differential diagnosis of a periurethral masses

Leiomyoma

Skene’s gland abnormalities
Gartner’s duct abnormalities
Vaginal wall cysts

Urethral mucosal prolapse
Urethral caruncle
Periurethral bulking agents
Malignancy

Endometriosis

Fig. 13.1 Skene’s gland abscess

Intraoperative Complications

Intraoperative complications related to anterior
compartment vaginal surgery have been previ-
ously described and include, but are not limited
to, bleeding and injury to the urinary tract.

Bleeding

The risk of bleeding during surgery can be mini-
mized, but not entirely eliminated by good opera-
tive technique. Multiple blood vessels traverse the
deep pelvis including large venous channels in the
retropubic space. Named vessels in the obturator
fossa along the pelvic sidewall including the iliac

vessels and within the vascular pedicle of the
bladder are at risk for injury, especially during
passage of trocars or needles for concomitant pub-
ovaginal sling. Major vascular injury can quickly
lead to life-threatening hemorrhage if not recog-
nized intraoperatively and may result in large ret-
ropubic hematomas postoperatively [3, 4].
Bleeding during the harvest of an adjuvant Martius
flap is usually easily visualized and controlled
with a combination of cautery, suture ligature, and
direct compression. Labial hematomas have been
reported with postoperative bleeding [5].

Bleeding during UD surgery can be problem-
atic at times. The initial dissection of the vaginal
flap from the underlying periurethral fascia should
be associated with minimal bleeding. Bleeding
encountered during this early dissection may indi-
cate an excessively deep and incorrect surgical
plane. In this circumstance, immediate recognition
and reevaluation is necessary to avoid inadvertent
entry into the urethral diverticulum or urinary tract
and to minimize bleeding. Following identification
of this situation, dissection should proceed in the
proper surgical plane; in reoperative surgery, how-
ever, this may be difficult to identify.

Another common site of bleeding during
transvaginal UD surgery occurs when traversing
the endopelvic fascia for placement of a pub-
ovaginal sling. Entry into the retropubic space
from the transvaginal side or placement of the
suprapubic needles or trocars from the abdominal
side may be associated with copious bleeding as
the endopelvic fascia is perforated. If the bleed-
ing continues and is brisk, the vagina can be
packed. It can be very helpful to manually elevate
the anterior vaginal wall and compress it anteri-
orly against the posterior symphysis pubis for
several minutes using the surgeon’s hand, sponge
stick, or a retractor. These maneuvers will effec-
tively tamponade bleeding in the retropubic
space. Packing and compression will result in
adequate control in the majority of cases; if not,
the surgeon should expeditiously complete the
procedure, close the incisions, and pack the
vagina [6]. Brisk bleeding that does not respond
to manual compression for an extended period of
time may suggest a major vessel injury and man-
dates retropubic exploration.
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Urinary Tract Injury

Urethra

The Foley catheter is usually seen following
complete excision of UD. The urethra can be
reconstructed over as small as a 14F Foley cath-
eter without long-term risk of urethral stricture
and should be closed in a watertight fashion with
absorbable suture [7]. The closure should be
tension-free. Uncommonly, a UD may extend
circumferentially around the urethra and require
segmental resection of the involved portion of the
urethra and complex reconstruction [8, 9].

Ureter

Ureteral injury during UD surgery is rare, but
may occur with a large or proximal UD extending
beyond the bladder neck and below the trigone. In
these instances, cystoscopic placement of ureteric
catheters prior to the dissection may aid in ure-
teral identification. Virtually all of these injuries
can be identified by intraoperative cystoscopy.
The administration of intravenous vital dyes such
as indigo carmine permits obvious visualization
of ureteral efflux confirming ureteral patency.
Suspected ureteral injuries are confirmed by ret-
rograde pyeloureterography. Ureteral transection
requires ureteroneocystostomy.

Bladder

Intraoperative bladder injury may occur during
dissection of a large UD extending proximal to
the bladder neck and under the bladder (Fig. 13.2),
or alternatively, may occur with passage of a liga-
ture carrier through the retropubic space if plac-
ing a pubovaginal sling.

Injury to the bladder during UD excision is
diagnosed intraoperatively by careful endoscopic
examination of the bladder and bladder neck with
a 70° lens following UD dissection and/or pas-
sage of the ligature carrier. The bladder should be
filled and then examined to ensure that a small
injury does not go unrecognized in a fold of the
bladder wall.

To avoid injury during ligature carrier passage,
the urethra should be clearly palpated, the bladder
drained, and the pelvic anatomy well delineated.
If a bladder injury is noted intraoperatively, the

Fig. 13.2 Urethral diverticulum extending below trigone

ligature carrier should be removed and reinserted.
Bladder perforation from a ligature carrier usu-
ally does not require primary closure.

Injury to the bladder floor during UD dissec-
tion requires cystoscopic examination to assess
the extent of the injury and intravenous dyes
should be administered to confirm ureteral integ-
rity. Small cystotomies may be closed in layers
with absorbable sutures transvaginally. More
extensive injuries involving the trigone or more
proximal bladder may require transabdominal
repair. Postoperative drainage of the bladder with
a Foley will help avoid urinoma, fistula forma-
tion, and pelvic abscess.

Postoperative Complications

Careful adherence to the principles of transvaginal
urethral diverticulectomy should minimize postop-
erative complications (Table 13.2). Nevertheless,
complications may arise (Table 13.3). One small
series suggested that large diverticula (>4 cm) or
those associated with a lateral or horseshoe
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Table 13.2 Principles of transvaginal urethral diverti-
culectomy

Mobilization of a well-vascularized anterior vaginal

wall flap(s)

Preservation of the periurethral fascia

Identification and excision of the neck of the UD or ostia
Removal of entire UD wall or sac (mucosa)

Watertight urethral closure

Multilayered, nonoverlapping closure with absorbable
suture

Closure of dead space
Preservation or creation of continence

Table 13.3 Complications of transvaginal urethral diverti-
culectomy (adapted from Dmochowski [32])
Complication (% range of reported incidence)
Urinary incontinence (1.7-16.1%)
Urethrovaginal fistula (0.9-8.3%)
Urethral stricture (0-5.2%)
Recurrent UD (1-25%)
Recurrent UTI (0-31.3%)
Other

Hypospadias/distal urethral necrosis

Bladder or ureteral injury

Vaginal scarring or narrowing: dyspareunia, etc.

configuration may be associated with a greater
likelihood of postoperative complications [10].
In a larger series, risk factors for failure or poor
functional outcome included horseshoe or cir-
cumferential configuration or a previous (failed)
surgical intervention. Large or more complex UD
typically require greater dissection and more
involved reconstruction. Common complications
include recurrent urinary tract infections (UTIs),
urinary incontinence, or recurrent UD, while ure-
throvaginal fistula is a more rare but devastating
complication.

Incontinence

Stress Urinary Incontinence

Patients with preoperative symptomatic stress
urinary incontinence (SUI) in association with UD
can be offered simultaneous anti-incontinence
surgery. Preoperative videourodynamics may be
helpful in evaluating the anatomy of the UD,
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assessing the competence of the bladder neck,
and confirming the diagnosis of SUL In patients
with SUI and UD, Ganabathi and others have
described excellent results with concomitant
needle bladder neck suspension [7, 11], although
such needle suspensions are rarely done anymore.
More recently, pubovaginal autologous fascial
slings have been utilized in patients with UD
and SUI with satisfactory outcomes [1, 12, 13].
The role of synthetic midurethral slings, how-
ever, has not been well defined in this population
and current AUA guidelines recommend against
using synthetic material in this setting [14].
Placement of synthetic material adjacent to a
fresh suture line following diverticulectomy in
the setting of potentially infected urine may place
the patient at higher risk for subsequent urethral
erosion and vaginal extrusion of the sling mate-
rial as well as urethrovaginal fistula formation
and foreign body granuloma formation [14].

Significant postoperative de novo SUI may
occur in between 7 and 16% of individuals under-
going urethral diverticulectomy surgery without
a concomitant anti-incontinence surgery [5, 15,
16]. However, Lee et al. noted at least minor
de novo SUI in 49% of patients following ure-
thral diverticulectomy, the majority of which was
minor and did not require additional therapy [17].
Only 10% of these individuals underwent a sub-
sequent SUI operation. Risk factors for de novo
SUI may include the size of the diverticulum
(>30 mm) and more proximal location [16].
Ljungqvist et al. correlated de novo SUI with
wide diverticulum excision in addition to size
and location [5]. De novo SUI may arise from the
extensive suburethral dissection required for a
large UD and the more proximal UD location
may compromise the urethral sphincter and blad-
der neck anatomical support and the sphincter
mechanism [16]. Alternatively, large UD at the
bladder neck may cause obstruction [18] and
occult SUI may be unmasked after removing the
obstructing UD [19].

Management of de novo postoperative SUI is
undertaken after allowing postsurgical inflam-
mation to subside. Autologous pubovaginal sling
is a reasonable option in this setting. Synthetic
materials such as midurethral polypropylene
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slings must be used judiciously in this setting,
however, as safety data are lacking. Repeat pre-
operative imaging may be helpful in excluding a
recurrent or persistent UD, or urethrovaginal
fistula prior to surgery [5].

Urinary Urgency and Urge

Incontinence

Stav et al. reported rates of urgency-frequency
symptoms decreased significantly postopera-
tively from 60 to 16% and noted complete resolu-
tion of urge incontinence [16]. Other series,
however, have demonstrated rates of postopera-
tive urgency of 54% [20] and de novo urge incon-
tinence in 36% of patients [5]. These symptoms
may be managed expectantly postoperatively;
nonetheless continual symptoms postoperatively
may herald UD persistence or recurrence or
de novo urethral obstruction. Importantly, urinary
incontinence following UD excision should be
evaluated to rule out the presence of urethrovagi-
nal or vesicovaginal fistula.

Urethrovaginal Fistula

A urethrovaginal fistula located beyond the
sphincteric mechanism should not be associated
with symptoms other than perhaps a split urinary
stream and/or vaginal voiding. As such, an
asymptomatic distal urethrovaginal fistula may
not require repair, although some patients may
request repair. Conversely, a proximal fistula
located at the bladder neck or at the midurethra in
patients with an incompetent bladder neck will
likely result in considerable symptomatic urinary
leakage. These patients should undergo repair
with consideration for the use of an adjuvant tis-
sue flap such as a Martius flap to provide a well-
vascularized additional tissue layer. The actual
timing of the repair relative to the initial proce-
dure is controversial, but should allow for tissue
inflammation to subside. Meticulous attention to
surgical technique, good hemostasis, avoidance
of infection, preservation of the periurethral fas-
cia, and a well-vascularized anterior vaginal wall
flap, combined with a multilayered closure and
nonoverlapping suture lines, should minimize the
potential for postoperative urethrovaginal fistula
formation [19].
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Recurrent Symptoms

While complete resolution of obstructive and
irritative urinary symptoms after UD excision may
occur [16], some patients will have persistence or
recurrence of their preoperative symptoms post-
operatively. Ljungqvist et al. noted reoperation
(but not necessarily extent of the primary opera-
tion) was the greatest clinical factor associated
with residual symptoms postoperatively [5].
These symptoms may be from the surgery itself,
and if so, may resolve over time. Alternatively,
the finding of a UD following a presumably suc-
cessful urethral diverticulectomy may occur as a
result of incomplete excision of the initial lesion,
or as aresult of anew UD. Such symptoms should
be investigated.

Recurrent Urethral Diverticulum

Recurrence of UD may be due to incomplete
removal of the UD, inadequate closure of the ure-
thra, failure to close residual dead space, exces-
sive tension on the repair, infection, or other
technical factors [19, 21]. Lee noted recurrent ure-
thral diverticulum in 8/85 patients at follow-up of
between 2 and 15 years from the initial UD resec-
tion [22], while Ljungqvist et al. reported recur-
rence in 11/68 patients over a 26-year follow-up
[5]. The risk of recurrence of UD following trans-
vaginal excision may be related to the complexity
of the anatomical configuration. Han et al. reported
no recurrent UD in 17 patients with simple UD,
but of the 10 patients with circumferential UD,
recurrence was noted in 6 (60%) [15]. Notably in
this series, secondary procedures were not as suc-
cessful in completely removing the UD. Ockrim
et al. similarly cured all 19 patients presenting
with simple urethral diverticula on the first attempt,
but the 11 patients with complex anatomical
configurations required a total of 17 procedures
for success [18]. Ingber reported a 10% reopera-
tion rate for UD recurrence which was associated
with proximal UD location, multiplicity, and prior
urethral vaginal surgery [20]. Recurrent UD after
failed prior surgeries may lead to more complex,
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circumferential involvement [8]. Repeat urethral
diverticulectomy surgery can be challenging due
to altered anatomy, scarring, and the difficulty in
identifying the proper anatomic planes. Prevention
of recurrence, especially in reoperative UDs,
includes the use of a Martius flap, while MRI
remains invaluable in surgical planning to ensure
complete excision [18, 23]. Complications such as
fistula and recurrence of the UD are more com-
mon in reoperative cases [5].

Urethral Stricture

Urethral strictures are rare following UD exci-
sion; Rovner noted urethral stricture in 1/44
patients and Ljungvqist in 1/27 patients [5, 8]. It
may result from closing the urethra too tightly or
reconstructing it over too small a sound or in one
instance, postoperative catheter dislodgement
[8]. Additionally, poorly vascularized periure-
thral tissues can result in ischemic strictures post-
operatively. A Martius flap should be considered
intraoperatively to provide a healthy graft and
assist in stricture prevention. A urethral stricture
may be managed postoperatively with urethral
dilation. Rarely is open reconstruction with ure-
throplasty necessary.

Recurrent Urinary Tract Infections

UTTs may persist following UD excision and may
be due to recurrence or other etiologies. Ingber
et al. found 23% of patients reported having three
or more infections in the last year of follow-up
after urethral diverticulectomy [20]. In a series of
30 patients, Ockrim found the incidence of recur-
rent UTIs decreased from 17 to 3% [18]. Recurrent
UTI work-up can be undertaken once recurrent
UD has been excluded.

Pain

Urethral pain and/or severe pelvic pain was
significantly relieved or resolved in all patients fol-
lowing diverticulectomy in one series [8]. Romanzi
found resolution of preoperative urethral pain in
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all but 2 patients postoperatively [1]. Nonetheless,
urethral pain may persist despite surgical interven-
tion. Ockrim et al. reported persistent pain in 2
patients, despite repeat diverticulectomy including
skeletalizing the urethra [18]. Persistent postoper-
ative urethral and pelvic pain, in the absence of
UD recurrence, may be secondary to postsurgical
changes, long-standing chronic inflammation of
the periurethral tissues from the prior UD, or mul-
tifactorial in etiology and may ultimately require a
multimodal treatment approach.

Dyspareunia

Dyspareunia is one of the classic presenting
symptoms of UD. In two larger series of UD
patients with preoperative dyspareunia rates of
54% and 56%, rates dropped to 10% and 8%,
respectively [16, 18]. Persistent or de novo dys-
pareunia postoperatively may result from post-
surgical changes, including vaginal scarring and
narrowing, especially in patients undergoing
reoperation. Vaginal narrowing can be prevented
by harvesting a wide-based vaginal flap, thereby
avoiding subsequent devascularization and con-
tracture. Romanzi et al. reported dyspareunia
resulting from the Martius flap and labial point
tenderness on the harvest side [1]. Patients should
be counseled appropriately regarding possible
postoperative persistence of this symptom and be
well informed of the possible sequelae of the
Martius flap harvest. Similar to persistent urethral
and pelvic pain, postoperative management of
dyspareunia may require a multimodal approach.

Hypospadias/Distal Urethral Necrosis
For those utilizing the Spence-Duckett marsupi-
alization procedure, distal urethral necrosis and/
or hypospadias are both possible complications.
Malignant Lesions

Malignant and benign tumors may be found in

urethral diverticula. Approximately 10% of ure-
thral diverticulectomy specimens may demonstrate
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histopathological =~ abnormalities  including
metaplasia, dysplasia, or frank carcinoma which
require long-term follow-up or additional therapy
[24]. The most common malignant pathology in
UD is adenocarcinoma, followed by transitional
cell and squamous cell carcinomas [24, 25],
which is in direct contrast to primary urethral car-
cinoma in which the primary histologic type is
squamous cell carcinoma. Nonexcisional therapy
of UD such as marsupialization or endoscopic
incision can be combined with a biopsy to rule
out malignancy [26]. Although it is interesting to
speculate, it has not been conclusively demon-
strated that any particular preoperative imaging
modality such as ultrasound or MRI can reliably
and prospectively diagnose a small malignancy
arising in a UD [27]. There is no consensus on
proper treatment in these cases, and recurrence
rates are high with local treatment alone [25].
When considering curative therapy, it is unclear
whether extensive surgery including cystoureth-
rectomy with or without adjuvant external beam
radiotherapy is superior to local excision fol-
lowed by radiotherapy [28]. However, pelvic
exenteration may offer the highest likelihood of
prolonged disease-free interval [29].

Stones

Calculi within UD are not uncommon and may
be diagnosed in 4-10% of cases [1, 30, 31] and
are most likely due to urinary stasis and/or infec-
tion. This may be suspected by physical exam
findings or noted incidentally on preoperative
imaging. The presence of a stone will not
significantly alter the evaluation or surgical
approach and it can be removed with the UD
specimen at the time of surgery.
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Vesicovaginal and Urethrovaginal

Fistula Repair

14

Michael Ingber and Ray Rackley

Introduction

A urogenital fistula is an abnormal communication
between two structures which causes urine to
leak into a space other than through the urethral
meatus. Vesicovaginal fistulae represent the most
common type of fistula encountered by pelvic
surgeons today. In developed countries, the more
common etiologies include pelvic surgeries for
hysterectomy, incontinence, or pelvic reconstruc-
tive procedures [1]. In developing countries,
pregnancy-related complications from obstructed
labor result in ischemic injury to the bladder and
vagina and can lead to very large fistulae that can
be difficult to treat [2] (Table 14.1).

Regardless of the etiology, repair of vesicovagi-
nal fistulae can be challenging, and complications
can occur even when performed by expert sur-
geons. Patients with fistulae by their nature often
have significant comorbidities that make them
more prone to having complications. Furthermore,
not only do tissue ischemia, inflammation, and
devitalized tissue cause fistulae, but they also can
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be a limiting factor in proper management and
cure. Controversies continue to exist with respect
to the proper timing of treatment, route and method
of surgery, and use of any adjuvant flaps.
Nevertheless, several steps may be performed in
order to minimize such perioperative issues. Herein
we describe complications related to vesicovagi-
nal and urethrovaginal fistulae and ways to prevent
adverse outcomes from surgical repair.

Preoperative Considerations
Timing of Repair

Obstetrical fistulae typically have significant tis-
sue ischemia due to prolonged pressure from the
fetal head on the bladder wall. As such, most
experts agree that waiting several months to fix
such fistulae increases likelihood of success
(Fig. 14.1). However, when to fix an iatrogenic
fistula has been a subject of controversy for many
years [3]. Each case should be managed individu-
ally, as both early repair and delayed repair may be
successful in the appropriate circumstance [4-7].
In general, fistulae which are recognized within
several days of injury should be immediately
repaired. Delaying in cases of immediate recogni-
tion only causes additional psychological suffer-
ing, given the significant amount of leakage that
patients will experience while waiting for repair.
In cases where tissue edema and inflammation
prevent successful repair, a waiting period of
several weeks to months may be appropriate.
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Table 14.1 Causes of urogenital fistulae

Congenital
Acquired
Tatrogenic
Postoperative
Hysterectomy
Abdominal
Transvaginal
Laparoscopic
Incontinence procedures
Transvaginal slings
Retropubic
Laparoscopic
Prolapse procedures
Anterior colporrhaphy
Mesh kits
Sacrospinous/uterosacral fixation
Urethral diverticulectomy
Endoscopic procedures
Bowel and vascular surgeries
Radiation injury
Noniatrogenic
Pelvic malignancy
Obstructed labor
Trauma
Sexual injury
Infection
Foreign body

Diagnostic Studies

Determining the location of severe vaginal uri-
nary leakage is often the most challenging part of
an incontinence evaluation. While voiding cys-
tourethrograms and plain cystograms can often
demonstrate the presence of a fistula, they often
fail to demonstrate the exact location of vesicova-
ginal fistulae, as well as the presence of multiple
fistulae (Fig. 14.2). Additionally, ureteral injury
can be present in up to 12% of cases of vesicova-
ginal fistulae, and recognition of this preopera-
tively is essential [8]. CT Urography has largely
replaced intravenous pyelography as a diagnos-
tic modality of choice when evaluating upper
tract damage or fistula. Cystoscopy is an essen-
tial component in the evaluation of any woman
with unexplained or continuous incontinence.

Fig. 14.1 Obstetric vesicovaginal fistulae are typically
larger, due to prolonged tissue ischemia

Typically, cystoscopy can show a fistulous tract,
or at least suggest fistula due to severe
inflammatory changes (Fig. 14.3). Retrograde
pyelogram at the time of cystoscopy can usually
demonstrate ureteral extravasation of contrast
(Fig. 14.4). Alternatively, CT Urography can
show locations of urinary extravasation and
often be diagnostic of ureterovaginal fistula
(Fig. 14.5).

Approaches to Fistula Repair

Determining which route to perform fistula repair
is of utmost importance in order to prevent untow-
ard complications. Most fistula experts agree that
the first attempt at repair is the most important
surgery which can provide the surgeon with the
opportunity to definitively repair the defect.
Therefore, the first attempt should be the route in
which the surgeon feels most comfortable with.
There are some benefits, however, to choosing
specific methods based on the type of fistula.
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Fig. 14.2 Performing a
careful examination is
essential, as many patients
have multiple fistulae
which should all be
addressed simultaneously
during surgical repair. This
patient had both a
vesicovaginal and a
urethrovaginal fistula

Fig. 14.3 Cystoscopic
examination will often
show a fistulous tract,

or area of inflammation
suspicious for vesicovagi-
nal fistula

Fig. 14.4 Retrograde
pyelogram demonstrating
ureteral extravasation of
contrast into vagina. With
ureterovaginal fistulae,
early ureteral stenting may
avert need for ureteral
reimplantation
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Fig. 14.5 CT Urography can be an excellent imaging
modality when evaluating for presence of fistula. Here, a
communication can be seen (arrow) between the distal
ureter and vagina

Open Abdominal Repair

The abdominal route may be preferred in women
who have poor vaginal access, ischemic tissue
from radiation, or those in whom a laparoscopic
approach is contraindicated. Women with multi-
ple fistulae including other organs (i.e., enterovag-
inal fistulae) are often better served with an open
abdominal approach. Large, well-vascularized
adjuvant tissue flaps are a major advantage to
open abdominal approaches and may decrease
recurrence risk in such cases. Complications
related to open repair include wound infection,
incisional hernia, and increased bleeding risk.

Transvaginal Repair

Choosing a transvaginal route and avoiding intra-
peritoneal access is often a preferred method in
most fistulae, provided that the surgeon has access
to the site. Specifically, for distally located
fistulae, the transvaginal route is recommended,
as fistula repair can be performed in an outpatient
setting. Some practitioners prefer the Latzko partial

colpocleisis to repair apical fistulae, as this method
has rather high success rates [9—11]. Most women
handle postoperative pain well with the transvag-
inal route. Complications specific to the trans-
vaginal route include vaginal shortening and
vaginal stenosis which may lead to dyspareunia.

Laparoscopic and Robotic-Assisted
Laparoscopic Repair

Several authors have described laparoscopic and
robotic-assisted laparoscopic repair of vesicova-
ginal fistulae [12]. The advantage of utilizing
robotic technology is the ability to have excellent
magnified views of the repair, along with the
ability to suture for those surgeons not experi-
enced in laparoscopic suturing techniques.
Robotic and laparoscopic repairs are often a pre-
ferred route in apical fistulae that are unable to be
reached vaginally, as they provide superior visu-
alization to defects in this area when compared to
the open route. One potential disadvantage that
could lead to increased risk for recurrence is the
difficulty in obtaining an interposed omental flap,
although peritoneal flaps are typically easy to
obtain during laparoscopic repair.

In a recent report, authors compared intraop-
erative data and outcomes of 12 robotic-assisted
repairs to 20 open surgical repairs [13]. All sub-
jects in the robotic group and 90% of those in the
open cohort were managed successfully. Not
surprising, mean blood loss was significantly
less in the robotic group (88 mL vs. 170 mL,
p<0.05). Mean hospital stay was also shorter
in the robotic group (3.1 vs. 5.6 days, p<0.05).
In the authors’ experience, laparoscopic and
robotic-assisted repairs can typically be dis-
charged home after a 23 h stay. Neither group
had a significant difference in complication rate.
Complications relevant to laparoscopic repair
include port-site hernias, bowel injury, and adja-
cent organ injury.

Intraoperative Considerations

Because of the already present poor tissue condi-
tions that led to development of a fistula in the
first place, intraoperative complications can be
relatively common during fistula surgery.
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Fig. 14.6 Permanent
sutures should never be
used during fistula repair.
Similarly, absorbable
suture knots should be tied
external to the bladder
mucosa, in order to prevent
fistula recurrence and stone
formation, as in this patient

Complications During Dissection

Many fistulae are surrounded by significant
inflammation, which can lead to excessive bleed-
ing and poor visualization intraoperatively.
Careful dissection is of utmost importance when
performing repair, as the surgeon must obtain
several layers of closure to prevent recurrence.
Complications may occur if the initial dissection
of the vaginal epithelium is too deep, and addi-
tional layers of closure are unattainable. Excess
bleeding may result when improper tissue planes
are entered. In cases where flaps are too thin for a
good watertight closure, adjuvant tissue flaps uti-
lizing omentum (in abdominal repair) or a Martius
flap (in vaginal repair) are crucial.

The authors do not routinely excise the entire
fistula tract. Nevertheless, in cases of prior malig-
nancy or in postradiation fistulae, one should
obtain a biopsy to ensure that there is no malig-
nancy at the site of the fistula. Any nonviable tis-
sue should always be removed in order to obtain
better healing. Avoidance of cautery is important,
as excess cautery can compromise blood supply
to tissue flaps and jeopardize healing. Hence,
significant bleeding should be controlled with
interrupted suture.

Complications related to adjacent organ injury
are relatively uncommon. If the ureters are close
to the repair, they should be stented initially.
Ureteral injury may be a result of cautery injury
or sharp dissection and should be recognized
immediately. A small ureteral defect may be
repaired primarily. However, extensive cautery
injury, or full transection, typically requires reim-
plantation in order to prevent ureteral leak or

stricture formation. Injury to the bowel may occur
during transperitoneal repair, either immediately
from dissection injury, or 1-2 weeks following
repair due to cautery injury. Patients with prior
pelvic radiation may have more inflammation,
resulting in additional adhesions, and can be
more prone to such injuries.

Closure

Choosing the proper suture is extremely impor-
tant in minimizing complications. Closure of the
bladder or urethral defect should be performed
with absorbable suture such as 3-0 polygalactin
or 3-0 chromic. If knots are tied on the intravesi-
cal side, a patient may be predisposed to develop-
ing calcifications or infections due to delayed
absorption when exposed to urine. Nonabsorbable
suture should never be used during fistula repair,
as permanent suture material can lead to infec-
tions and stone formation within the bladder
(Fig. 14.6). Additional layers such as a pubocer-
vical fascial layer should also be closed with
absorbable suture so that suture lines are non-
overlapping. Once fully closed, the repair should
be tested for water-tightness by instilling saline.
Any sites of leakage along the suture line should
be oversewn with additional suture to ensure
complete closure.

Adjuvant Flaps

Providing an additional layer of closure should be
considered when a three-layer closure is not able
to be performed, or when tissue quality may com-
promise proper healing. Interposed tissue flaps
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should be secured with absorbable suture at least
1-2 cm beyond the site of repair. Complications
related to harvesting flaps are relatively minimal
and are typically limited to bleeding from the site
of where the flap was obtained. One study evalu-
ated eight women who underwent Martius flap
surgery and questioned subjects on appearance of
the harvest site and any postoperative complica-
tions [14]. Three (38%) women felt the appear-
ance of the flap site was different from the
contralateral labia. At 1 year after the procedure,
one patient (13%) complained of dyspareunia,
three (38%) patients had intermittent discomfort
in the harvest area, and five patients (62%) com-
plained of permanently decreased sensation or
numbness at the harvest site. Another study eval-
uating mostly obstetrical urethrovaginal and vesi-
covaginal fistulae, however, showed decreased
incidence of dyspareunia as well as recurrence
after Martius interposition [15].

Omental flaps are an excellent source of adju-
vant tissue during transabdominal repair and can
occasionally be accessible during transvaginal
repair in posthysterectomy vesicovaginal fistulae.
The blood supply to omental flaps are based upon
the right or left gastroepiploic artery, although
the right gastroepiploic is both larger and more
caudal, allowing for better reach distally during
intra-abdominal fistula repair. Regardless, tissue
interposition should be determined based on the
quality of repair. All patients should be counseled
about potential use of flaps and the complications
specific to the site of tissue interposition.

Postoperative Complications

Not unexpectedly, the most common complica-
tion encountered after vesicovaginal and ure-
throvaginal fistula repair is recurrence of the
fistula. With a complete preoperative workup,
attention to basic fistula principles, and careful
surgical repair, recurrence rates can be minimal.
Should a recurrence occur, management can be
via any route.

To a woman suffering from continuous inconti-
nence from a fistula, persistence of urinary incon-
tinence despite a properly repaired fistula can be
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devastating. Stress incontinence may occur after
both transvaginal and transabdominal fistula repair
if the dissection disrupts the ligamentous support
of the urethra or the sphincteric mechanism. In
several series, the rate of stress incontinence after
fistula repair ranges from 4 to 33% after surgery
and are likely higher in obstetrical fistula [16, 17].
Risk factors of stress incontinence after fistula
surgery include involvement of the urethra, small
bladder capacity, large fistula, and need for exten-
sive vaginal reconstruction [18]. In women with
vesicovaginal fistula and concomitant stress
incontinence, a simple midurethral sling may be
performed provided that the urethral dissection is
well away from any fistula repair. However, in the
setting of any periurethral dissection during fistula
repair, it is the authors’ preference that any therapy
for stress incontinence wait until after total heal-
ing occurs after fistula surgery.

Urinary tract infection is a relatively common
complication of fistula repair postoperatively, as
instrumentation of the urinary bladder itself can
predispose a woman to infection. Studies evalu-
ating antibiotic use during and after fistula repair
are limited to obstetric fistula. In a review of sin-
gle-dose gentamicin vs. extended postoperative
antibiotics during 722 obstetric fistula repairs in
Ethiopia, Muleta et al. showed no difference in
rates of postoperative infection [19]. Regardless
of postoperative antibiotic use, sterilization of the
urine prior to repair is of utmost importance, as
preoperative urinary tract infection may increase
the likelihood of fistula recurrence [20]. The
authors occasionally use a low-dose antibiotic
such as nitrofurantoin while patients await repair
not only to prevent perioperative urinary tract
infection, but also to decrease tissue edema and
inflammation which allows for easier repair.

Urinary urgency may occur after any vaginal
surgery which involves dissection around the ure-
thra and the bladder. Rates of postoperative uri-
nary urgency are difficult to determine due to the
few studies that have used urinary urgency as an
outcome. However, in one small study evaluating
20 genitourinary fistulae, seven (35%) developed
urinary urgency postoperatively. Because de novo
urgency can be an irritative complication, it
should be discussed preoperatively with patients.
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Fig. 14.7 Urethrovaginal
fistula can affect the
external sphincter and
simple repair of the defect
may still result in chronic
incontinence. This patient
required autologous fascial
sling to correct the
resulting stress inconti-
nence after fistula repair
(courtesy Howard

B. Goldman, MD)

It is the authors’ preference to offer patients anti-
cholinergic therapy during the healing phase
when catheters are present to minimize uninhib-
ited detrusor contractions. Rarely, patients may
have persistent urinary urgency even several
months after repair. When such a complication
occurs, urodynamic investigation to ensure no
evidence for bladder outlet obstruction is essen-
tial. Long-term treatment of the urgency may be
required in some patients.

Vaginal shortening is more common with api-
cal fistulae when the Latzko partial colpocleisis
is utilized. However, when done appropriately,
only 1-2 cm of vaginal length is compromised,
and this should not be an issue. Typically, women
can remain sexually active without major prob-
lems with dyspareunia even when significant
vaginal shortening occurs [21]. Nevertheless,
vaginal shortening should be mentioned when
counseling women who are sexually active, as
women may recognize the change in anatomy
with deep penetration of their partner.

Urethrovaginal Fistula

In developed countries, urethrovaginal fistulae
are most commonly a result of previous vaginal
surgery. Symptoms are variable as are techniques
for repair. Like vesicovaginal fistula, complica-
tions specific to urethrovaginal fistula most

commonly involve recurrence, with 10% of
primary repairs recurring in a recent series [22].
Knowing the location and number of the fistulae
are extremely important.

Because of the proximity of the urethral
sphincter, patients with urethrovaginal fistula that
occur within the proximal and/or middle urethra
are prone to development or worsening of stress
urinary incontinence after repair (Fig. 14.7). In
the aforementioned study, of 71 subjects under-
going repair, 37 (52.1%) developed stress incon-
tinence after repair [22]. Some surgeons advocate
the use of autologous fascia in order to correct
stress incontinence during urethrovaginal fistula
repair [23, 24], but the authors typically prefer to
wait until any fistula repair is complete. Once
several months of healing has occurred, if the
incontinence remains, it may be assessed, and a
synthetic or autologous sling may be placed if
necessary.

Conclusion

Vesicovaginal and urethrovaginal fistulae are
conditions which require extensive preoperative
planning, experience-driven intraoperative judg-
ment, and close outpatient follow-up. When basic
principles of fistula repair are followed, compli-
cations may be minimized, and subsequently,
chances of a successful repair can be maximized.
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Complications of Transvaginal
Bladder Neck Closure

David A. Ginsberg

Indications

The indication for an adult woman to undergo a
transvaginal BNC is an eroded and destroyed
bladder neck/urethra secondary to a chronic,
indwelling catheter. While the indication for the
initial catheter placement may be varied, the
chain of events leading to this scenario is usually
quite similar. The catheter is usually placed for
refractory urinary incontinence or retention, usu-
ally of neurogenic etiology but not necessarily.
The common clinical scenario that results in
an incompetent, eroded urethra is initiated with
the simple decision to manage a patient with an
indwelling catheter. With long-term catheter use,
female patients may experience urethral erosion,
which often leads to urinary leakage around the
catheter. This erosive reaction is often further
exacerbated by the caregivers’ decision to use a
larger catheter size and inflate the balloon with
larger volumes of water. The hope is that this will
minimize leakage around the catheter; however,
this often results in further urethral erosion.
Erosion can be so severe that catheters cannot be
maintained in the bladder and spontaneously fall
out. In addition, a poorly secured catheter that is
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traumatically pulled out over and over can also
contribute to urethral injury. If severe enough, the
urethra becomes overly patulous and a urethral
indwelling catheter cannot be maintained. The
urethra can be wide enough and short enough that
one or two fingers can be inserted directly into
the bladder [1]. In addition, the erosion can be
severe enough that when a finger is inserted into
the urethra, the undersurface of the pubic sym-
physis is directly palpated as there is no remain-
ing urethral tissue anteriorly. Because of the
length of the urethra, this is rarely an issue in the
male patient; the analogous reaction in the male
to long-term catheter usage would be a traumatic
hypospadias.

For these women there are few options besides
use of pads/diapers. There is no female version of
a condom catheter and many of these patients are
not interested in or physically unable to undergo
lower urinary reconstruction due to their disabil-
ity. Placement of a suprapubic catheter (SP) is a
nice option for these patients, and by itself, may
be sufficient to control leakage of urine per the
eroded urethra [2]. However, depending on the
degree of the erosion and damage, leakage may
still occur per the urethra despite continuous
drainage per the SP tube. For these patients,
options include placement of an obstructing sling
or BNC. Sling placement is nice in that it does
not permanently close the bladder neck; however,
these outlets are often so damaged that there is
not an adequate amount of urethral damage
to allow for sling placement. Approaches for
BNC include transvaginal and transabdominal.
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The transabdominal approach is often done in
conjunction with some type of LUT reconstruc-
tion, is more invasive than a vaginal procedure,
and has been reported to have lower rate of post-
op leak/fistula formation. The alternative is a
transvaginal approach which is often done in
conjunction with SP tube placement; it is less
invasive but may be a more challenging proce-
dure for surgeons less experienced with vaginal
surgery [3].

Complications

There is essentially one primary complication
associated with BNC which is continued leakage
and formation of a vesicovaginal fistula (VVF)
between the attempted closure site and anterior
vaginal wall. The fistula rate after the initial sur-
gery ranges between 0 and 100% and is summa-
rized in Table 15.1. The various surgical
techniques described are fairly similar and are
based on several essential principals: (1) com-
plete mobilization of the urethra/bladder neck off
the supporting pelvic ligaments; (2) resection of
necrotic tissue down to healthy, viable tissue
before closure is attempted: (3) multilayered clo-
sure; (4) mobilization of a large anterior vaginal
wall flap to advance over the BNC.

Depending on the degree of erosion, it is pos-
sible that BNC may occur close to the ureteral
orifices. It is important that the ureteral orifices
are identified prior to BNC to minimize risk of
damage. Certainly there is a theoretical risk of
ureteral injury at the time of BNC, though that has
not been previously described in the literature.

Table 15.1 Bladder neck closure fistula rate

References Patients  Fistula rate (%)
Zimmern et al. [1] 6 0

Nielsen and Bruskewitz [10] 5 20

Eckford et al. [11] 50 22

Levy et al. [3] 4 50

Andrews and Shah [2] 8 50

Stoffel and McGuire [12] 8 87.5

Ginger et al. [4] 100

Rovner et al. [5] 11 9

D.A. Ginsberg

The remainder of this chapter will focus on
steps to minimize the risk of forming a fistula
after transvaginal BNC peri-operatively as well
as how to manage the problem if a fistula does
occur.

Pre-op

There is unfortunately little that can be done pre-
operatively to enhance success postoperatively in
these patients. One important decision the sur-
geon should make is whether or not to perform
BNC at all, and if so, via which approach. Levy
et al. reviewed their experience with 12 patients,
all of whom underwent BNC for urethral injury
secondary to long-term indwelling catheters [3].
The first four patients all underwent a primary
transvaginal approach. Of those, two succeeded
and the other two failed a total of five transvagi-
nal attempts to close the bladder neck, resulting
in a success rate of 50%. Both of these patients
ultimately underwent successful BNC with a
combined abdominal and vaginal approach. The
next ten patients (eight new patients and the two
that had failed the prior transvaginal attempts)
underwent combined abdominal and vaginal
approach with 100% success. The authors’ rec-
ommendation at the time was that a purely trans-
vaginal approach may not be optimal if the
operating surgeon does not have extensive expe-
rience performing transvaginal surgery. This
manuscript was published in 1994 and one would
hope that more urologic surgeons are comfort-
able with transvaginal surgery. However, if that is
not the case, then use of an abdominal approach
should be considered. There are few studies that
evaluated outcomes using multiple approaches;
however, a study by Ginger et al. revealed a 11%
leakage rate in 26 patients undergoing a transab-
dominal BNC compared to a 100% leakage rate
in the two patients in their study that underwent
transvaginal BNC [4].

Poor nutrition is one issue that could be
improved preoperatively. Rovner et al. correctly
state that many of these patients often have multi-
ple medical comorbidities and poor nutritional sta-
tus at baseline [5]. Poor nutrition has been shown
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to impact wound healing, increase susceptibility
to infection, and place the patient at increased
risk for pulmonary complications, prolonged
hospitalization, and mortality [6]. However,
preoperative nutritional supplementation appears
to only be valuable in severely malnourished
patients; in all other patients, surgery does not
need to be delayed [7].

Intra-op

To minimize risk of postoperative failure and
leak, there are several surgical steps that should
be emphasized. Initially, two incisions are made.
One is made circumferentially around the exter-
nal urethra meatus. The other incision, along the
anterior vaginal wall, allows for the dissection of
a wide, anterior vaginal wall flap when beginning
the procedure. This flap is advanced once the
BNC is complete past the area of repair, thus
minimizing the presence of overlapping suture
lines. Prior to closing the bladder neck, appropri-
ate mobilization is necessary. This includes
transection of the urethra completely off the pub-
ourethral ligament dorsally and the urethropelvic
ligaments and remaining attachments laterally.
Optimal mobility of the bladder neck is extremely
important. Without mobility the closure of the
bladder neck itself is very challenging. Prior to
closing the urethra/bladder neck, all necrotic tis-
sue should be resected down to viable tissue. This
often results in resecting all if not the entire ure-
thra. Thus, mobility allows the surgeon to pull the
bladder neck out towards you with stays; thus
making the actual closure of the bladder neck less
challenging. In addition, with adequate mobility
of the closed bladder neck, it can be mobilized
anteriorly away from the vaginal wall closure.
After closing the bladder neck in two layers,
I will tag the sutures. The needle attached to those
BNC sutures can then be brought through the
undersurface of the pubic symphysis or even the
anterior abdominal wall. Without adequate mobil-
ity the surgeon is unable to get to this area and the
closed bladder neck cannot be easily maneuvered
upwards in the appropriate direction. If success-
ful, the suture line of the BNC is essentially
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mobilized anteriorly, well away from the vaginal
wall. Theoretically, this will help minimize for-
mation of the fistula if the initial repair is not
watertight.

Closure of the bladder neck with multiple lay-
ers is certainly an important step and several
techniques have been described. Zimmern et al.
used an initial vertical and anterior—posterior
layer followed by a second layer placed trans-
versely in perivesical fascia and detrusor muscle
superficially [1]. Rovner et al. described a
modification of this technique using a posterior
urethral flap (Fig. 15.1). Once the bladder neck
has been fully mobilized, the dorsal urethra is
bivalved into the anterior bladder wall for 2-3 cm.
The bivalved posterior urethral flap is then rotated
cephalad and secured to the anterior bladder wall.
That suture line is subsequently rotated upwards
to the retropubic space, behind the pubic symph-
ysis [5]. It should be noted that use of an adjuvant
flap or graft placement is not usually required for
primary repairs; these techniques are more com-
monly seen for patients requiring redo surgery
for postoperative fistula after failure of primary
BNC [4].

Post-op

Without appropriate postoperative management,
even the best of repairs will break down, resulting
in formation of a VVF. The importance of optimal
drainage post-op in these patients cannot be over-
emphasized. Ginger et al. noted a significant asso-
ciation between poor post-op catheter care and
persistent leakage [4]. A total of 29 patients in
their series underwent retropubic BNC, with eight
of these patients continuing to have persistent uri-
nary leakage post-op. This was directly attribut-
able to catheter mismanagement in seven of the
eight patients. An appropriately sized suprapubic
tube should be placed, secured, and optimally
drained postoperatively to help ensure healing of
the suture line along the closed bladder neck.

In addition to poor drainage, residual detrusor
overactivity can negatively impact the healing
process. Even with a catheter in place allowing
for continuous bladder drainage, patients can
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Fig. 15.1 (a) Incision made circumferentially around
urethra with arms extending proximally to develop ante-
rior vaginal wall flap. (b) Urethra is freed from its attach-
ments as the urethropelvic and pubourethral ligaments are
divided. (c¢) Dorsal urethra bivalved up to bladder neck.

have residual detrusor overactivity. The bladder’s
natural response to a detrusor contraction is relax-
ation of the bladder neck and a spontaneous void.
If the bladder neck has been surgically closed,
this only leads to increased pressure on the suture
line and greater risk of postoperative failure.
Anticholinergics are thus an important part of the
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(d) Ventral urethra flap rotated up to edge of bivalved
urethra. (e) Closure of bladder beck. With rotation of flap
in a cephalad direction, the suture line rotates under the
symphysis pubis. (f) Anterior vaginal wall advanced and
vaginal wall closed with no overlapping suture lines

postoperative management of these patients and
should be started immediately postoperatively.
Theoretically, peri-operative injection of botuli-
num toxin A into the detrusor muscle could be
used in the hopes of completely eliminating any
postoperative detrusor overactivity [8]. The clini-
cal uses of botulinum toxin A in urology continue
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to be explored and expanded; however, this actual
use has yet to be documented.

Fistula Diagnosis

The diagnosis of a post-BNC fistula is fairly
straightforward and can be done either radio-
graphically or on examination. A leak at the clo-
sure site may be suggested at the postoperative
visit if the patient complains of continued urinary
leakage vaginally; however, a lack of leakage
does not mean that the BNC has adequately
healed. All patients should have a cystogram 2—3
weeks postoperatively to adequately assess the
quality of the repair. If a residual leak is noted,
then continued catheter drainage could be con-
sidered. The theory with a posthysterectomy
VVF is that prolonged catheter drainage can be
successful and lead to closure if the patient is dry
with the catheter in place and is unlikely to suc-
ceed if the patient continues to leak per the fistula
site despite continuous catheter drainage. This
has not been evaluated in post-BNC leaks, but it
is likely that the theory and healing process is
similar—if urine continues to leak through a hole
(i.e., the fistula site), then that hole will not heal.

If the cystogram is equivocal or if a patient
returns complaining of leakage despite a previ-
ously noted negative cystogram, then direct
examination may be helpful in identifying a
fistula. As opposed to most posthysterectomy
fistulae, which tend to be deep towards the vagi-
nal vault and can be challenging to identify on
examination, these fistulae are not deep in the
vault and are often easy to see on examination.
A simple technique to easily evaluate for a leak is to
perform a pelvic examination while an assistant
fills the bladder through the suprapubic tube with
normal saline colored with a dye such as methyl-
ene blue or indigo carmine. If a leak is present, it
will be readily apparent when the blue-tinged
fluid is noted leaking through the fistula site in
the vagina. If the patient is concerned a leak is
present but cannot come to the office for immedi-
ate evaluation, another option would be for her to
do a pyridium pad test at home. If her pad turns
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orange after taking pyridium post-BNC, then that
is strongly suggestive that a fistula is present.

Fistula Management

If a VVF develops between the vagina and blad-
der neck closure site despite appropriate surgical
technique and peri-operative care, then several
options are available. An attempt to maximize
drainage with supravesical diversion using bilat-
eral nephrostomy tubes could be attempted. This
has primarily been used in the postoperative set-
ting in patients with a urine leak at the ureteroil-
eal anastamosis site after urinary diversion. With
a mature fistula tract, it is unlikely this will allow
for closure of the fistula, though this may theo-
retically help close a leak early in the postopera-
tive period.

Once the fistula tract has matured, the patient
is destined to undergo further surgery if repair is
desired. For experienced vaginal surgeons, a sec-
ond attempt at a transvaginal BNC could be con-
sidered. The technique is essentially the same as
was attempted with the initial attempt at closure.
However, use of an adjuvant flap or graft is highly
recommended in a redo procedure, especially if
one was not used in the initial procedure. If a
graft/flap was used with the initial attempt at
BNC, it is possible that it could be identified
intra-operatively and reused if healthy.

For those surgeons not experienced with trans-
vaginal surgery, an abdominal approach should
be considered after a failed prior attempt at BNC.
If an abdominal BNC is performed, an omental
flap can be harvested and placed at the closure
site to add an extra layer of repair [9]. If further
evaluation finds that the bladder is not salvage-
able or the BNC cannot be done, then the surgeon
and patient should also be prepared for possible
cystectomy and either continent or incontinent
diversion to the skin. This is certainly a much
larger undertaking than BNC and, if it is thought
that this might be a possibility, appropriate pre-
operative preparation is required including patient
counseling, stoma site marking, and obtaining of
an adequate informed consent.
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Bladder Augmentation
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Sender Herschorn and Blayne K. Welk

Introduction

Bladder augmentation with an ileal patch was
first described by Von Mickulicz [1]. Different
gastrointestinal segments were subsequently
reported, colon by Lemoine in 1912 [2], sigmoid
by Bisgard [3], cecum by Couvelaire [4], and
stomach by Leong [5]. In 1950, Couvelaire began
augmentation cystoplasty to treat contracted
bladders as a result of tuberculosis, and the tech-
nique started to gain acceptance [4]. Other
attempts using organic tissues such as perito-
neum, omentum, human dura, skin, pericardium,
placenta, gallbladder, free fascial grafts, and pre-
served bladder tissue were unsuccessful as were
efforts using synthetic materials [6]. In 1959,
Goodwin described the modern operative tech-
nique of using a detubularized ileal patch [7].

Bladder augmentation is often done in con-
junction with other surgical procedures, such as
creation of a continent stoma, or bladder outlet
procedures to reduce urinary incontinence. This
chapter will outline the indications and tech-
niques of bladder augmentation and focus on
short- and long-term complications and their
management.
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Indications

In 1977, Smith et al. [8] reviewed augmentation
cystoplasty and suggested that the procedure was
“a successful long-term solution for patients with
small contracted bladders of almost any etiol-
ogy.” Table 16.1 lists the current indications.

Congenital Conditions

Myelodysplasia, a form of spinal dysraphism,
may lead to neurogenic bladder dysfunction.
Approximately 1/3 of patients have sphincter
dyssyngeria, and the urodynamic pattern often
changes as the child ages [9]. The failure of con-
servative or medical therapy to adequately treat
urinary incontinence, high detrusor leak point
pressures, and renal dysfunction are indications for
bladder augmentation. It has been estimated with
data approximately 5% [10] to 30% [11] of patients
with spina bifida may undergo an augmentation
cystoplasty. Augmentation is often combined
with other procedures such as a catheterizable
abdominal stoma and bladder neck procedures or
slings to increase urinary outlet resistance.

Posterior urethral valves in males can lead to
bladder dysfunction and renal failure.
Augmentation cystoplasty may be required prior
to renal transplantation [12—15]. Patients with
exstrophy/epispadias complex also require blad-
der augmentation when staged functional recon-
struction is unsuccessful [16-19].

H.B. Goldman (ed.), Complications of Female Incontinence and Pelvic Reconstructive Surgery, 171
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Table 16.1 Indications for augmentation cystoplasty
(usually with associated symptoms of urinary inconti-
nence, high detrusor pressures, or renal dysfunction
refractory to other management options)

Indication
Congenital Myelodysplasia
Posterior urethral valves
Exstrophy/epispadias complex
Acquired neurogenic
bladder

Acquired non-
neurogenic bladder

Spinal cord injury
Multiple sclerosis
Overactive bladder

Infectious Tuberculosis
Schistosomiasis

Inflammatory Radiation cystitis (interstitial
cystitis)

ITatrogenic Intraoperative loss of bladder wall

Urinary undiversion

Other congenital anomalies include sacral
agenesis, cloacal exstrophy, imperforate anus,
and persistent urogenital sinus [20].

Acquired Neurogenic Bladder

Spinal cord injury can lead to severe detrusor
overactivity, poor bladder compliance, and
decreased capacity over time. The changes are
frequently related to the level of injury.
Suprasacral spinal cord lesions often lead to
detrusor overactivity with sphincter dyssynergia.
This antagonistic dysfunction of the bladder and
the outlet can impair detrusor compliance, and
over time lead to reduced bladder capacity [21].
Sacral spinal cord lesions often lead to detrusor
areflexia with a fixed, nonrelaxing sphincter.
Generally the bladder has normal compliance;
however over time decreased compliance and
reduced capacity can develop [21].

Bladder augmentation may be indicated if
incontinence, high detrusor leak point pressures,
severe autonomic dysreflexia, or renal dysfunc-
tion occur due to failure of the bladder to store
urine at a low pressure. Usually augmentation is
considered when other measures such as behav-
ioral modifications, anticholinergics, intravesical
botulinum toxin, or rarely anterior nerve root
stimulation are ineffective [22-24].
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Multiple sclerosis is another cause of neurogenic
bladder dysfunction that may result in detrusor
overactivity with sphincter dyssynergia [25].
Bladder dysfunction can worsen over time, and
progressive neuromuscular deterioration can
make intermittent self-catheterization difficult
[26]. Medical therapy with anticholinergics and
intravesical botulinum toxin is usually the pre-
ferred treatment. However, occasional cases may
be amenable to augmentation cystoplasty.

Overactive Bladder

Overactive bladder is a syndrome or symptom
complex of urinary urgency, with or without
urgency incontinence, urinary frequency, and
nocturia [27]. Bladder augmentation is a treat-
ment of last resort for refractory symptoms asso-
ciated with detrusor overactivity that cannot be
controlled with behavioral therapy, anticholin-
ergics, intravesical botulinum toxin, or sacral/
peripheral neuromodulation [28].

Infection

Genitourinary tuberculosis occurs in 10-20% of
patients with pulmonary tuberculosis [29].
Tuberculous cystitis causes velvety granulations,
bladder ulceration, and bladder wall thickening
and can progress to severely reduced bladder
capacity [26]. Tuberculosis, once a common indi-
cation for augmentation [30], is now a rarity due
to better therapies and decreased incidence in the
developed world [31, 32].

Schistosomiasis, an endemic parasitic infec-
tion found primarily in the Middle East and Africa,
may cause bladder wall fibrosis due to granuloma-
tous inflammation [33]. Reduced bladder capacity
may be improved by augmentation [34].

Inflammatory Causes
Radiation changes may follow external beam

radiation therapy for treatment of pelvic malig-
nancy. Acute cystitis symptoms usually resolve
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within a few months, however occasionally seen
bladder wall fibrosis may reduce bladder capac-
ity and impair function [35]. Patient comorbidi-
ties and further oncologic treatment may limit
augmentation in this group [36].

Bladder augmentation has been used as treat-
ment for interstitial cystitis in patients with con-
tracted, small capacity bladders [37]. However,
augmentation has shown only modest success as
treatment for pain associated with interstitial cys-
titis [26, 38]. Its use in this population is contro-
versial [26, 39-41].

latrogenic

Augmentation cystoplasty may be necessary in
patients with significant loss of the bladder wall
due to surgical resection. This may be from the
resection of locally advanced nonurologic cancer,
or benign bladder resections. For patients with
previous urinary diversion who did not undergo a
cystectomy, redirecting the ureters to an augmen-
tation cystoplasty may be a reasonable method of
undiversion in some patients [42].

Contraindications

Serious bowel dysfunction, such as inflammatory
bowel disease or after radiotherapy, in which
removal of a segment will compromise absorp-
tion, is a contraindication. In patients with short
gut syndrome, ileum and colon should not be
used, although stomach may be an alternative.
Another contraindication is when a patient is
unwilling or unable to do clean intermittent cath-
eterization (CIC), performed either by himself/
herself or a caregiver [43].

Poor baseline renal function may predispose
patients to severe electrolyte abnormalities and
worsening renal function, and is a relative con-
traindication [43, 44] (although in patients with
continuing renal dysfunction as a direct result of
bladder dysfunction, augmentation may still be
appropriate, and can slow the decrease in renal
function [43]).
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Surgical Considerations

Preoperative workup usually involves renal and
bladder imaging (to assess renal anatomy,
obstruction, and presence of stone disease),
video-urodynamics (with special attention to the
appearance of the bladder neck in order to assess
the need for concomitant bladder neck or inconti-
nence surgery), cystoscopy (to assess lower uri-
nary tract anatomy), urine culture, complete
blood count, renal function, and electrolyte levels.
A history of bowel disease or surgery may require
preoperative bowel imaging studies or colonos-
copy. A full bowel preparation is generally used
for these patients preoperatively however ques-
tions have been raised recently regarding its
safety and need [45, 46].

The bladder is usually exposed through a mid-
line lower abdominal incision, and the bowel seg-
ment is assessed for its suitability for use. The
surgeon assesses the ease of moving the segment
down to the bladder combined with the possible
nutritional and metabolic consequences that will
be discussed below. The bowel segment is usu-
ally detubularized to maximize the surface area
(and therefore the resulting bladder volume), and
reduces bowel contractions and postoperative
detrusor pressure [47].

Ileum is often the preferred segment due to its
familiarity among urologists, low complication
rate, and tolerable metabolic profile [26, 44]. It
may result in lower postoperative maximal detru-
sor pressures, and may reduce uninhibited con-
tractions more effectively than sigmoid [48].
A 20-40 cm segment is selected (depending on
the need), at least 20 cm proximal to the ileocecal
valve. It is detubularized and used in various
configurations for augmentation (Figs. 16.1 [49]
and 16.2).

Sigmoid is an alternative and has been reported
to have a lower rate of bowel obstruction [50, 51].
A 15-20 cm detubularized segment can be used.

Another alternative is cecum and ascending
colon that can be mobilized up to the hepatic
flexure. Cecum can be detubularized and used
alone or in conjunction with a 15-30 cm segment



Fig. 16.1 (a) Ileocystoplasty. A 20-40-cm segment of reconfigured. This canbe doneinaU, S, or W configuration.
ileum at least 15 cm from the ileocecal valve is removed and It can be further folded as a cup patch. (¢) The reconfigured
opened on its antimesenteric border. Ileoileostomy reconsti- ileal segment is anastomosed widely to the native bladder
tutes the bowel. (b) The opened ileal segment should be  (from Adams and Joseph in Campbell-Walsh urology [49])

Fig. 16.2 A 40 cm length of ileum is shown. The seg- segment was detubularized into an inverted U-shaped.
ment has been isolated from the GI tract and reconfigured. It will be anastomosed to the bladder
The antimesenteric border was incised and the bowel
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of detubularized ileum to form the augment.
Ileum or appendix can be used as a continent
catheterizing channel with the ileocecal valve (or
intravesical tunneling of the appendix) providing
the continence mechanism. The ileal segment can
also be used as a bladder “chimney” to reach
resected or obstructed ureters for reimplantation
if necessary.

Stomach is rarely used and jejunum should
be avoided because of associated metabolic
complications.

Alternative procedures for bladder augmenta-
tion include ureterocystoplasty (which is an option
in patients with megaureter and an ipsilateral non-
functional kidney [52, 53]) and autoaugmenta-
tion. Autoaugmentation involves performing a
detrusor myectomy to create a large, low-pressure
bladder diverticulum. Autoaugmentation avoids
the complications associated with bowel, how-
ever it has poor reported long-term efficacy
[54-58].

Once the bowel segment has been selected,
the bladder is usually opened with a sagittal inci-
sion to bivalve it (“clam” cystoplasty [59]). An
alternative is a wide U-shaped anterior or poste-
rior incision that effectively creates a large flap
for a wide anastomosis [60]. Supratrigonal blad-
der excision [61] can also be done. The ureteric
orifices are identified to avoid damage. The bowel
segment is sutured to the bladder with a wide
anastomosis to ensure good drainage of the aug-
mentation. A pelvic drain, suprapubic tube, and
foley catheter may be placed for the postopera-
tive period.

Reports of completely intraperitoneal laparo-
scopic, robotic-assisted, and single port augmen-
tation cystoplasties in both adults and children
have been published. These procedures require
advanced laparoscopic skills and are not yet
widely used [62-64].

Follow-Up

Close follow-up is necessary in the immediate
postoperative period until indwelling catheters
are removed, and the patient adjusts to CIC and
bladder irrigations. The augmentation usually
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enlarges with time. Long-term follow-up consists
of renal imaging, renal function tests, electrolyte
measurements (to test for metabolic derange-
ments), and complete blood count (to detect per-
nicious anemia). Some authors have advocated
screening cystoscopy 5—10 years after augmenta-
tion to assess for bladder cancer; however this is
controversial [65, 66]. Urodynamics may be done
if there is a change in symptoms, onset of new
hydronephrosis, or worsening renal function.

The overall complication rates in various
series range from 3 to 41% depending on the
duration of follow-up and completeness of report-
ing [67, 68].

Early Postoperative Complications

With any major abdominal surgery, there are
associated cardiovascular, respiratory, and gas-
trointestinal complications. Postoperative mor-
tality rates have been reported between 0 and
3.2% [43, 67, 69-76], and were generally the
result of postoperative myocardial infarction
(0-2.7%) and pulmonary embolus/deep vein
thrombosis (0-7%) [39]. There have been a small
number of reports of other severe complications,
such as major bleeding requiring reoperation [39]
and necrosis of the bowel segment [8, 76].

Small bowel obstruction requiring operative
intervention may occur in 3—-6% of patients, and
approximately 5—6% of patients may develop a
wound infection or dehiscence [43]. Anastomotic
leak from the bladder occurs in 2-4% of patients.
Postoperative ileus is common, and prolonged
ileus occurs in approximately 5% of patients
[43]. Severe postoperative complications are less
frequent in contemporary case series [43].

Continence and Urodynamic
Outcomes

Several groups have reported long-term func-
tional outcomes in adult and pediatric popula-
tions. Blaivas et al. [60] reported on 65 adult
patients who underwent augmentation cysto-
plasty (primarily with an ileocecal segment)
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with or without creation of an abdominal stoma
(and included an additional 11 patients who had a
continent diversion). At a mean follow-up of 5
years, 70% considered themselves cured, and
18% considered themselves improved. Failures
consisted almost exclusively of interstitial cysti-
tis patients. Mean bladder capacity increased
from 166 to 572 mL, and mean maximal detrusor
pressure fell from 53 to 14 cm H,O. Flood et al.
[36] reported on 122 augmentation cystoplasties
(67% ileocystoplasty, 30% ileocecocystoplasty)
with a mean follow-up of 3 years. They had a pri-
marily adult population. They reported similar
urodynamic improvements, a 75% cure rate, and
a 20% improvement rate in incontinence.

Quek and Ginsberg [77] reported durability of
the urodynamic improvements and 96% patient
satisfaction among 24 patients with a mean fol-
low-up of 8 years (range 4—-13).

Herschorn and Hewitt [67] preformed a cross-
sectional survey of 59 adults who underwent aug-
mentation cystoplasty (usually with additional
simultaneous reconstructive procedures) at a
median follow-up of 6 years. Sixty-seven percent
of patients reported complete continence, and 30%
reported only mild incontinence (requiring on aver-
age 1-2 pads per day). Almost all patients were
very satisfied with their urologic management.

Results in the pediatric populations are simi-
lar, although the majority of patients require
additional reconstructive procedures such as ure-
teral reimplantation, bladder neck procedures,
and creation of catheterizable channels. Lopez
Pereira et al. reported on 29 children with a mean
follow-up of 11 years [78]. Mean postoperative
bladder capacity increased from 90 to 521 mL,
and mean maximal detrusor pressure fell from 45
to 10 cm H,O. Shekarriz et al. reported a 95%
continence rate among 133 pediatric patients at a
mean follow-up of 5 years [50].

A number of authors have compared the out-
comes of ileum, ileocecal, and sigmoid segments,
and have not shown any consistent advantages of
any segment in terms of urinary continence or
renal function [76, 79—-81]. Urodynamically dem-
onstrated contractions might persist postopera-
tively with colonic segments [48, 82].
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Long-Term Consequences

The possible long-term consequences of
augmentation are listed in Table 16.2 and dis-
cussed below. Complications requiring interven-
tion may occur years after the original surgery
[67, 68]. This underscores the necessity of long-
term follow-up.

Growth Retardation and Decreased
Bone Mineral Density

Small case series by Mundy and Nurse [83] and
Wagstaff et al. [84] were the first to suggest
there is a decrease in linear growth in children
after augmentation cystoplasty. Since then, sev-
eral additional studies have been published, of
which two suggested there is approximately a
15% decrease in linear growth after augmenta-
tion, and six which did not demonstrate a
significant change to linear growth [85, 86].
There is also contradictory evidence as to
whether decreased bone mineral density or
osteopenia is a result of the augmentation [86].
In a case series of 24 children followed for an
average of 9 years after augmentation, Hafez
et al. reported a 20% incidence of significant
osteopenia [87]. The osteopenia is likely a result
of buffering of the acidosis by the skeletal sys-
tem, which leads to changes in bone mineraliza-
tion [88]. Correction of this acidosis may
improve bone density [89]. Other mechanisms
of osteopenia include reduced renal tubular
reabsorption of calcium and intestinal malab-
sorption of calcium [90]. The long-term impact
of the osteopenia and how it affects children as
adults is still unknown [86].

Management includes appropriate screening
and treatment of postoperative metabolic
acidosis. Patients with renal failure are more
likely to have uncompensated acidosis and
should be followed closely and treated for this
complication. Some authors have advocated
bone mineral density measurements after aug-
mentation [87].
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Table 16.2 Long-term consequences of augmentation cystoplasty and potential management strategies

Growth retardation
and osteopenia

Electrolyte abnormalities
Tleum/colon

Stomach

Renal insufficiency

Vitamin B12 deficiency

Bladder cancer

Bladder perforation

Stone disease

Mucus

Urinary tract infection

Bowel dysfunction

Voiding dysfunction

Bowel dysfunction

Pregnancy

Description

Conflicting evidence on presence of linear
growth reduction

Chronic acidosis may lead to osteopenia

Hyperchloremic, metabolic

acidosis + hypokalemia

Hypochloremic, hypokalemia, metabolic
alkalosis + hematuria-dysuria syndrome
May occur as a result of complications
associated with augmentation cystoplasty,
especially in patients with poor preoperative
renal function

Due to ileal resection

Increased risk of aggressive bladder cancer
among patients with neurogenic bladder;
controversial if the augmentation is an
independent risk factor

Consider if any patient with peritonitis, septic
shock, abdominal pain and distension, nausea
and vomiting, fever, referred shoulder pain, or
intraperitoneal fluid

Due to metabolic alterations, poor bladder
emptying, mucus, and chronic infection

Produced by the bowel segment

Asymptomatic bacteriuria is common
Symptomatic urinary infection require
treatment

Due to alterations to bile acid metabolism;
often exacerbates underlying neurogenic bowel
or irritable bowel syndrome

Incomplete emptying or inability to void
Incontinence may occur due to an incompetent
outlet

Due to alterations to bile acid metabolism;
often exacerbates underlying neurogenic bowel
or irritable bowel syndrome

Management

Consider monitoring bone mineral density

Treat acidosis

Chloride restriction, bicarbonate, niacin,
chlorpromazine

IV fluids, potassium supplementation, histamine
antagonists, proton pump inhibitors

Postoperative monitoring of renal function

Postoperative monitoring of complete
blood count

B12 supplementation

Aggressive investigation of hematuria, frequent
urinary infections, or penile/scrotal discharge

In stable patients, a trial of conservative therapy
may be attempted.

Standard treatment is laparotomy for

surgical repair

Endoscopic, percutaneous, or open surgical
procedure

Increased fluid intake and dietary modifications
Bladder irrigations

Acetylcysteine/urea irrigations

Antibiotic therapy for symptomatic infections

Antibiotic prophylaxis or intravesical irrigations
for frequent symptomatic infections

Low fat diet

Antidiarrheal medication

Bile acid binders (cholestyramine)

CIC is commonly required postoperatively
Surgical treatment of incontinence is common

Low fat diet

Antidiarrheal medication

Bile acid binders (cholestyramine)
Vaginal delivery preferable

Urologic assistance is helpful during elective
cesarean sections

Electrolyte Abnormalities

The expected pattern of metabolic abnormality is
dependent on the segment of bowel used in the
augmentation cystoplasty. Other factors that
influence the severity of the electrolyte imbal-
ance include the surface area of the augmenta-
tion, urine pH, and the urine contact time [90].

lleum and Colon

The classic electrolyte pattern is hyperchloremic
metabolic acidosis. The symptoms associated
with metabolic acidosis are fatigue, anorexia,
weight loss, and polydipsia. There are several
possible mechanisms: frequent pyelonephritis
may lead to distal tubular acidification defect,
urea in the urine may be metabolized by intestinal
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flora to ammonium which is then absorbed by the
bowel, loss of bicarbonate from the bowel that
can lead to metabolic acidosis, or chloride that is
actively transported from the bowel into the urine
leads to reabsorption of ammonium or hydrogen
ions [91]. The most likely mechanism is ammonium
substituting for sodium in a sodium-hydrogen
ion antiport; this antiport is coupled with a bicar-
bonate-chloride exchanger, leading to a net reab-
sorption of hydrogen ion, ammonium, and
chloride [92]. Hypokalemia can occur during
treatment of an acidosis, which unmasks low total
body potassium, or as a result of renal potassium
wasting (seen more frequently with colonic seg-
ments) [92, 93]. Associated hypocalcemia and
hypomagnesemia (usually restricted to patients
with renal insufficiency, and more commonly
seen in colonic augmentations) may be due to
reduced renal reabsorption due to a high level of
sulfate that is reabsorbed from the bowel, or
due to chronic acidosis causing calcium mobili-
zation and subsequent activation of parathyroid
hormone [93, 94].

Normal renal function can often compensate
for this acidosis; the majority of patients will
have a measurable abnormality [95], however it
will only be clinically relevant in approximately
10-20% of patients [43, 96]. The absorptive
properties of the bowel may be attenuated with
time due to mucosal atrophy [97, 98]. Treatment
of the acidosis is usually considered once the
base excess falls below —2.5 mmol/L [93, 96].
Therapy consists of dietary chloride restriction,
bicarbonate supplementation (sodium bicarbon-
ate, potassium citrate), and maximal urinary
drainage [94]. Niacin or chlorpromazine inhibits
active chloride transportation in the intestine, and
may be useful, especially when the solute load of
bicarbonate therapy is undesirable [98].

Stomach

The classic electrolyte pattern is hypochloremic,
hypokalemic, metabolic alkalosis. Clinical symp-
toms associated include pelvic pain, fatigue,
mental status changes, seizures, or cardiac
arrhythmias [93]. Treatment of the electrolyte
disturbance involves maximal bladder drainage,
normal saline fluid resuscitation, and potassium
replacement when necessary [93, 99]. Long-term
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therapy with potassium chloride may be
necessary [93]. Acid secretion can be suppressed
with histamine antagonists, or proton pump
inhibitors [93].

Hematuria-dysuria syndrome is characterized
by excess acid secretion causing peptic ulcer dis-
ease, hematuria and dysuria; it occurs in up to
25% of patients, and treatment with a proton
pump inhibitor is required intermittently or con-
tinuously in a small proportion of patients [100].

Hyperammonemia

The liver is responsible for metabolizing ammo-
nium (absorbed from an augmentation cysto-
plasty) into urea. Impaired hepatic function or
sepsis can lead to the inability of the liver to cope
with the hyperammonemia; symptomatically this
presents as ammoniagenic encephalopathy [94].
Treatment is maximal urinary drainage, low pro-
tein diet, ammonium binders (such as lactulose or
neomycin), and in severe cases, intravenous argi-
nine glutamate [93].

Renal Insufficiency

Deterioration of renal function may occur in
0-15% of patients after augmentation [43]. It is
unknown whether this is a direct result of the aug-
mentation or due to associated complications
[101]. Renal insufficiency occurs, independent of
the bowel segment selected [102, 103]. The etiol-
ogy of renal dysfunction may be urinary stone
disease, bacteriuria, high detrusor pressures, vesi-
coureteral reflux, unrecognized obstruction, and
lack of compliance with catheterization [102].
One study suggests approximately 5% of patients
will have renal dysfunction after augmentation
without a clear etiology [102]. Some authors have
demonstrated that baseline renal function is a
significant predictor of renal deterioration after
augmentation cystoplasty, with increased risk
when creatinine clearance is <40 mL/min [8, 43,
104, 105]. Other studies in children and adults
with baseline renal dysfunction did not appear to
have accelerated renal failure after augmentation
cystoplasty [67, 106]. There is no consensus on
the order of a staged augmentation cystoplasty
and a renal transplant [106].
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Postoperatively, patients should have renal
imaging and serum creatinine measurements to
screen for renal insufficiency [94]. Serum creati-
nine can be difficult to interpret in this popula-
tion, due to a low muscle mass in neurogenic
patients, and increased reabsorption of urine cre-
atinine by the ileum. Nuclear renograms may be
better for definitive measurement.

Vitamin B12 Deficiency

Vitamin B12 is bound to intrinsic factor in the
duodenum, which allows is to be absorbed in the
terminal ileum. With ileocystoplasty, the most
distal 15 cm of the ileum should be preserved to
prevent this complication [94]. Vitamin B12
deficiency may cause megaloblastic anemia
and neurologic changes [94]. In nutritionally
normal individuals, it takes up to 3 years for
the livers store of B12 to be depleted, and the
resulting deficiency to manifest. The incidence of
B12 deficiency related to ileal resection is 3-20%
[94, 107].

This complication may be treated prophylac-
tically with B12 supplementation if more
than 50 cm of ileum is used for the bladder
augmentation [108]. Otherwise, patients should
have complete blood counts in follow-up to
screen for pernicious anemia.

Bladder Cancer

Bladder cancer has been reported in young
patients after augmentation [68, 109, 110]. It has
also been reported that spinal cord injury patients
and spina bifida patients develop bladder cancer
at a young age (40-50 years), they have an
increased risk of locally advanced disease, an
increased number of adenocarcinomas and
squamous cell carcinomas, and a short median
survival after diagnosis [66, 111]. In a matched
cohort study from a registry of patients with blad-
der dysfunction due to neurologic abnormalities,
exstrophy, and posterior urethral valves, Higuchi
et al. did not find a significant difference in the
incidence of bladder cancer among patients with
augmentation cystoplasty (using ileum or colon)
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compared to patients managed with intermittent
catheterization [65]. The authors did demonstrate
that the incidence of bladder cancer was higher in
both groups with congenital bladder anomalies
independent of augmentation status when com-
pared to the SEER database. Possible reasons for
a higher rate of bladder cancer in patients with
neurogenic bladder may be reduced intracellular
antioxidant activity (leading to increased rates of
DNA mutation) [112], impaired DNA repair in
the bowel due to the hyperosmolar urine [113],
and immunosuppressant use in patients after
renal transplantation [65]. However, patients who
have undergone a gastric augmentation may have
a higher cancer risk compared to other bowel
segments [65].

Urologists should have a particular awareness
of the potential for aggressive bladder cancer in
this population, whether or not they have had an
augmentation cystoplasty. Symptoms such as
hematuria, frequent urinary infections, or penile/
scrotal discharge need to be aggressively investi-
gated; visual changes in the bladder due to
the augmentation, recent infections, or catheter-
ization can make cystoscopy challenging, and
biopsy or CT should be considered if there is any
uncertainty [111].

Bladder Perforation

This is a potentially life-threatening complication
that occurs in approximately 6—13% of patients
[20, 114-118]. Patients with neurogenic blad-
ders, those with competent bladder necks, those
without a catheterizable channel, and those who
abuse alcohol appear to be at an increased risk
[20, 43, 119, 120]. Perforation can occur at any
time postoperatively, even years later. It can pres-
ent with fever, abdominal pain and distension
with intraperitoneal fluid, nausea and vomiting,
referred shoulder pain, peritonitis, and septic
shock [50, 116]; because of neurological abnor-
malities of these patients, the presenting symp-
toms are often nonspecific. Diagnosis can be
made with a CT cystogram; standard fluoroscopic
cystography has a 10-20% false negative rate
[50, 115, 121]. CT or US can demonstrate intrap-
eritoneal fluid, which is an important sign that
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bladder perforation has occurred [122]. Due to
the augmentation, extraperitoneal ruptures are
rare [123]. The area of perforation is usually at
the bowel-bladder anastomosis, or within the
weaker bowel wall [115]. The etiology of bladder
perforation is thought to be from traumatic cath-
eterization, acute over distension, or increased
intravesical pressure chronic over distension
(from CIC noncompliance) or infection lead-
ing to localized areas of ischemia and necrosis
[121, 124].

The treatment of patients with large perfora-
tions and clinical instability usually is laparotomy
for surgical repair. In patients that are stable,
(usually with a small perforation), a trial of con-
servative therapy (foley catheter and antibiotics)
may be considered [124, 125]. Mortality is high
in patients with clinical instability on presenta-
tion, and those with a delayed diagnosis; overall
mortality has been estimated at up to 25% [114,
126, 127]. If clinical suspicion is high, and imag-
ing is negative, the patient should still be treated
as a possible bladder perforation [43]. There is a
25% rate of recurrence of bladder perforation
after the initial episode [20, 121, 128].

Stone Disease

Patients are at increased risk for bladder and upper
tract calculi. Urinary calculi have been reported
in 9—15% of patients after augmentation [43, 67,
129-131], and in some series as high as 50%
[132]. Many of the risk factors for stones are pres-
ent in patients that undergo augmentation, and
may not be directly related to the surgical proce-
dure [133]. Patients with a continent catheteriz-
able channel (which may not drain the bladder
completely), those using urethral CIC (compared
to those voiding spontaneous), and patients with
urease splitting bacteriuria are at increased risk
[43, 130]. Possible reasons for stone formation
include chronic bacteriuria (a significant risk fac-
tor in multivariable analysis [134]), intravesical
foreign bodies, elevated postvoid residuals, and
mucus secretion from the bowel segment [135].
Similar to regular stone forming population,
dietary choices, and inadequate fluid intake
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increase the risk of stone disease [136]. Metabolic
changes, such as hypercalciuria and hypocitratu-
ria secondary to metabolic acidosis, water loss
through the cystoplasty bowel segment, and mild
enteric hyperoxaluria (from the bowel resection
or antibiotic-related deficiency of oxalobacter for-
migenes) can predispose these patients to stone
formation [132, 136, 137]. Most stones are stru-
vite due to frequent bacteriuria, or calcium oxalate;
they are usually mixed with calcium phosphate
due to the alkalotic urine [132, 136, 138].
Treatment of stones includes endoscopic, per-
cutaneous, or open surgical procedures depend-
ing on the stone size, location, and patient factors
[43, 129]. Prevention of stones consists of bladder
irrigation, which may [139] or may not [140] be
preventive role, increased fluid intake, decreased
salt, purine and oxalate intake, and medical ther-
apy directed by 24 h urine and stone analysis.

Mucus

Ileal and colonic segments used in augmentations
continue to produce mucus. Up to 40 g of mucus
can be produced daily and continues over time
despite villous atrophy [141]. Colonic bowel
segments produce more mucus than ileal seg-
ments [143]. The mucus is thought to help reduce
malignant changes [142], however it has been
implicated as a causative factor in urinary tract
infections, stone formation, poor bladder empty-
ing, and bladder perforation [43].

Problematic mucus secretion can be treated with
daily bladder irrigations. These can be augmented
with acetylcysteine or urea irrigations which help
dissolve mucus [143], or oral ranitidine which may
help to reduce mucus production [144].

Urinary Tract Infection

Asymptomatic bacteriuria is nearly universal
among augmentation enterocystoplasty patients
and usually does not require treatment except in
cases of urease splitting organisms (such as
Proteus and Klebsiella) [145]. Studies in ileal
conduits have shown that bacteria freely adhere to
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bowel mucosa, and do not incite an inflammatory
reaction [146]. This chronic bacteriuria has been
cited as a risk factor for stone disease, inconti-
nence, and bladder cancer [43, 147]. The most
common organism is Escherichia coli [148].

Symptomatic urinary tract infection, which
occurs in 5-40% of patients [43, 76, 80], requires
antibiotic treatment. Risk factors are similar to
asymptomatic bacteriuria and include urinary
stasis, mucus production, and intermittent cathe-
terization [39]. Symptoms may be nonspecific if
bladder sensation is absent and include inconti-
nence, abdominal pain, hematuria, new onset foul
urine, and lethargy.

Management of urinary tract infection con-
sists of appropriate antibiotic therapy. In patients
with frequent symptomatic infections despite
oral antibiotic prophylaxis, intravesical irrigation
with antibiotics may reduce symptomatic infec-
tions [149]. In a small pilot study of 15 patients
after ileocystoplasty, cranberry extract reduced
asymptomatic bacteriuria [150].

Bowel Dysfunction

Bowel dysfunction after bowel resection for aug-
mentation or diversion occurs in approximately
20-50% of patients [67, 151, 152]. The most
common symptom is diarrhea seen in about 25%
of patients, however potentially more distressing
symptoms of fecal urgency and incontinence and
nocturnal bowel movements are also common
[151]. Bowel dysfunction is more common
among patients with a neurologic diagnosis as a
result of associated neurogenic bowel dysfunc-
tion and among patients with previous radiation
or bowel resections [151, 152]. Approximately
30% of patients with irritable bowel syndrome
have detrusor overactivity; this may be due to an
intrinsic disorder of smooth muscle calcium
metabolism [152].

Specific surgical factors may contribute to
postoperative changes in bowel function that lead
to diarrhea. Bile acids, generated in the liver and
secreted into the small intestine, are necessary for
fat absorption. Bile acids are reabsorbed in the
distal ileum, enter the liver, and participate in the
feedback mechanism for regeneration. Resection
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of long sections of the terminal ileum can lead to
bile acid malabsorption. Bile acids entering the
colon may cause diarrhea by inducing water and
salt secretion and by promoting motility [153].
Ileal resection of more than 100 cm results in
severe bile acid malabsorption that cannot be
compensated for by increased hepatic synthesis.
In such cases, steatorrhea results from impaired
micelle formation due to decreased luminal con-
centrations of conjugated bile acids. In shorter
ileal resections, bile acid malabsorption can usu-
ally be compensated for by an increase in hepatic
synthesis; and malabsorbed bile acids cause the
diarrhea rather than steatorrhea [154, 155].
Resection of the ileocecal valve leads to bacterial
colonization of the distal ileum that destroys the
bile acids. The lack of bile acids, which leads to
unabsorbed fatty acids in the large bowel, stimu-
lates the colon to secrete more water and mucus,
increase motility, and prompt defecation [156].

Treatment of this complication involves a low
fat diet and antidiarrheal medications. Bile acid-
related diarrhea can be diagnosed with a selenium
homocholic acid taurine test, or a therapeutic trial
of bile acid binders such as cholestyramine [156]
may be helpful.

Voiding Dysfunction and Incontinence

The interposition of bowel into the bladder usu-
ally prevents the efficient detrusor contractions
that are necessary for voiding [157]. The urethral
outlet resistance may be high due to neurologic
disease, or concomitant surgery to treat inconti-
nence. Some patients are able to void spontane-
ously with abdominal straining.

If the patient is unable to void, or has compli-
cations from incomplete emptying, he/she will
need to use CIC to empty their bladder. This is
necessary in 25-100% of neurogenic patients,
and a lower proportion of neurologically intact
patients [43].

Continence rates range from 60 to 100%
[67, 77]. Nocturnal incontinence can occur due to
failure of the urethral sphincter to respond to con-
tractions of the augmented bowel, and increased
urine output due to water loss from the augmented
bowel segment. Daytime incontinence can be due
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to stress incontinence, detrusor overactivity, or
from phasic contractions of the augmented bowel
segment [158, 159]. These phasic contractions
are usually <40 cm H,O, and occur at higher
volumes [77].

Treatment of incontinence in these patients
includes behavioral modification (such as more
frequent CIC), anticholinergics, and surgical pro-
cedures such as midurethral slings, bladder neck
slings or bladder neck reconstruction, and
artificialurinary sphincters [43, 160]. Occasionally
repeat augmentation is necessary [131].

Pregnancy

While not a postoperative complication, preg-
nancy after augmentation cystoplasty is becoming
more common [121]. Complications such as pre-
mature labor, urinary tract infection, renal dys-
function, and urinary tract obstruction are more
prevalent [161]. Patients usually require antibiotic
treatment of bacteriuria; screening urinalysis for
infection or proteinuria is not accurate due to
mucus from the augmentation cystoplasty [162].
Vaginal delivery is preferable [162, 163], how-
ever there is controversy as to whether cesarean
section is necessary for patients with artificial
sphincters and bladder neck procedures [43, 162].
If an elective cesarean section is scheduled for
other reasons, urologic assistance during the sur-
gery and a high segment section may help avoid
damage to the bladder augmentation [43, 162]. The
bowel segment can survive inadvertent damage to
the vascular pedicle, however this may lead to
eventual contraction of the bowel segment [164].

Conclusion

Bladder augmentation with intestine has been
successfully used to treat various conditions that
results in small capacity bladders. The surgical
technique involves detubularization and recon-
figuration of a segment of bowel (usually the
ileum or colon) to create a patch. A successful
clinical outcome is dependent upon creating a
large capacity, low-pressure reservoir to store
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urine; additional procedures to aid in catheteriza-
tion or continence are often necessary. Potential
complications have been well described and are
usually reported in case series. Medical and sur-
gical treatments of complications are similarly
well elucidated although some are still controver-
sial. Since complications may occur at any time
after surgery prolonged follow-up and monitor-
ing are essential.
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Introduction

Direct sphincter trauma or neuropathic injuries
from vaginal deliveries are the principal caus-
ative factors in the development of fecal inconti-
nence in women less than 40 years old [1].
Treatment options for the incontinent woman
include anal sphincteroplasty, sacral nerve stimu-
lation (SNS), artificial anal sphincter, posterior
anal repair, and dynamic graciloplasty. Anal
sphincteroplasty has been the preferred surgical
treatment for the symptomatic female with an
anatomically disrupted external anal sphincter
(EAS) muscle. Short-term results report improved
bowel incontinence as high as 90% [2, 3] with
decreasing continence on long-term follow-up
studies. Over the past decade, SNS has been uti-
lized as a treatment modality with good results
for patients with fecal incontinence with or with-
out an anal sphincter defect [4—7], but SNS has
only recently approved in the USA for this indi-
cation. The artificial anal sphincter, a silastic
band surgically placed around the lower rectum,
has been shown to improve bowel control.
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However, infection rates are reported at 33% [8,
9] leading to device failure or extrusion. Posterior
anal repair is indicated for neuropathic inconti-
nence and not very popular as its earlier results
could not be duplicated. At best, only about 30%
of the patients report improvement [10-12].
However, several long-term studies have shown
favorable results [13, 14]. Dynamic graciloplasty
is a complex procedure that involves gracilious
muscle transposition and stimulation. This
requires expertise; it is associated with a high
morbidity and it is expensive [15-20]. This pro-
cedure is not an option in the United States since
the stimulator used for muscle contraction is not
commercially available. Other options include
injectable bulking agents [21-24] into the anal
sphincter which have shown to be effective in
some studies, but are not presently approved in
the USA for treatment of fecal incontinence.
Transobturator insertion of a rectal sling has been
reported with some success [25] and ongoing
USA studies are in progress.

Unlike many of the alternatives mentioned,
anal sphincteroplasty does not require expensive
devices or postoperative maintenance required
with implantable devices.

Sphincteroplasty can be performed in con-
junction with other pelvic organ prolapse and uri-
nary incontinence procedures without additional
morbidity [26].

The complications associated with anal
sphincteroplasty are low and will be discussed in
this chapter.
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Patient Evaluation

The following considerations are important when
evaluating a patient with fecal incontinence for
sphincteroplasty:

. Bowel habits

Age
Obesity

. Severity of symptoms
. Local physical findings
. Anal physiology and endoanal ultrasound

. Bowel habits: Loose or watery stools may

results in fecal incontinence. Bulking agents
and antidiarrheals to thicken and decrease fre-
quency of bowel movements remain the first
line therapies. Sphincteroplasty will not be
effective in patients with loose and irregular
stools.

. Age of the patient: Aging tissues are less likely

to recover and maintain good quality over
time. Several retrospective analyses suggest
that older women have anorectal function that
deteriorates over time [27, 28]. Advancing age
may be associated with other pelvic floor
defects including increased fibrosis and colla-
gen deposition [29]. Other studies have found
that age does not affect outcomes [2, 30]. Each
case should individually take into consider-
ation factors such as tissue quality and anal
muscle contractility rather than biologic age
alone.

. Obesity: A high body mass index has been

associated with poorer outcome after sphinc-
teroplasty [27]. Obese women may have other
factors that can contribute to the incontinence
such as excessive pelvic floor descent and
diabetes.

. Severity of symptoms: Mild fecal symptoms

or gas incontinence may persist even after suc-
cessful sphincter repair. Patients should be
counseled preoperatively regarding realistic
postsurgical expectations. Nikiteas et al. [27]
found that patients with severe symptoms
undergoing primary repair reported the best
outcomes.

5.
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Local physical findings: Lax anal sphincter
muscles or a patulous anus may be associated
with mucosal or full thickness rectal prolapse.
Decreased or no anal sphincter contractil-
ity noted on physical examination is a poor
prognostic sign for sphincter repair as it repre-
sents a poorly functioning anal sphincter.
Good muscle bulk was reported by Vaizey
et al. [31] as an important selection criterion
for best results.

Anal physiologic testing: includes endoanal
ultrasound and anal manometry. Low-squeeze
pressure on anal manometry in conjunction
with an anterior sphincter defect on endoanal
ultrasound is the primary indication for sphinc-
teroplasty. Other sonographic findings may
include a variegated appearance of the EAS-
indicating atrophic muscles, a very thin inter-
nal anal sphincter (IAS), or a large (more than
120°) defect of the EAS muscle. Pudendal
nerve terminal latencies (PNTML) have also
been used to evaluate the neurologic function
of the anal sphincters, but the significance of
prolonged PNTML are debated. In some stud-
ies, bilateral prolonged pudendal nerve laten-
cies have been shown to be an important
prognostic factor in patients undergoing anal
sphincter repair [32].

Preoperative Management

Preoperative management includes:

Appropriate patient selection

Setting realistic postoperative continence
expectations

Mechanical bowel preparation 24 h before the
onset of surgery

A single dose of intravenous antibiotics
administered prior to the surgery

Fecal diversion prior to sphincteroplasty has not
been shown to improve outcomes and is not rec-
ommended. Hasegawa et al. [33] demonstrated
equivalent sphincter reported outcomes between
groups randomized to sphincteroplasty with or
without diverting stoma. Patients in the stoma
group suffered stoma-related complications.
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Postoperative Management

Postoperative management requires keeping the
stools soft, the area clean, and pain tolerable.
Patients are kept overnight and discharged the
following morning. There is no consensus on the
routine administration of postoperative oral anti-
biotics at discharge. The patient is discharged on
stool softeners.

Operative Management
Operative Technique and Results

A number of techniques have been described for
sphincteroplasty and the choice is operator-
dependant. Some authors advocate direct muscle
apposition verses overlapping sphincteroplasty.
Tjandra et al. [34] studied 36 patients with fecal
incontinence caused by obstetric injuries, 12
underwent direct repair and 11 overlapping
sphincter repair. At a median follow-up of 18
months, the functional results were significantly
improved in both groups irrespective of the tech-
nique with improvement in incontinence in 75%
and 73%, respectively.

Fig.17.1 A transverse
incision along the perineum

For surgeons preferring overlapping sphinc-
teroplasty, this can be performed en bloc thus
avoiding separating the internal and external
sphincters [35]. An anterior 120° curvilinear inci-
sion is made along the perineum to allow dissec-
tion and mobilization of the sphincter muscle and
scar. It is important to preserve all scar tissue in
order to anchor the sutures. En bloc repair involves
mobilization of the EAS and IAS as a unit with
overlap of the muscles complex. Other authors
advocate anterior levatorplasty, IAS imbrication,
and overlapping EAS repair [30]. The EAS is over-
lapped and mattress sutures are used to approxi-
mate the ends 2.0 PDS (Figs. 17.1, 17.2 and 17.3).

The edges of the wound are approximated in a
V shape or longitudinally with interrupted 3.0
Vicryl mattress sutures. The center of the wound
can be left open, a small drain inserted, or the
wound can be closed. There are no studies that
compare the functional results of en bloc com-
pared to layered sphincteroplasty.

For patients with recurrent fecal incontinence
after sphincteroplasty reevaluation and repeat
repair is an alternative.

The rate of acceptance of the repeat sphincter
repair is the same as that after a primary repair
[31] and hence should be considered for selected
patients with failed primary repairs.

'\pr\{t:(:EF
' © 1994
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Fig. 17.2 The external
sphincter is identified and
grasped with the Allis
clamp

Fig. 17.3 The external
sphincter is overlapped and
sutured into place

Complications

Complications that can occur in the early postop-
erative period include hematoma or seroma for-
mation. This can be treated by opening the wound
and evacuating the contents. Warm soaks in a
bathtub or sitz bath for 5-10 min help with pain

By
“CCF
©2010

relief by promoting relaxation of the pelvic floor
muscles. Directing a handheld shower or peri-
bottle at the wound facilitates hygiene and gently
debrides the perineum. Nonsteroidal medications
are encouraged over narcotics for pain relief to
avoid the constipating side effects associated
with narcotics. Antibiotics with gram positive,
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Table 17.1 Previous studies and complications after sphincteroplasty surgery

Age, mean
References N (ranges) Repair
Gibbs [36] 36 47 (20-74) OSR
Rothbarth [37] 39 51(29-74) Anterior

sphincter repair

Halverson 44 38.5(22-80)* OSR

and Hull [26]

Mevik [38] 29 45(6-77) Anterior
sphincteroplasty

Oom et al. [42] 172 58 (30-85)" OSR

Johnson et al. [43] 33 36 (22-75) OSR

Complications

Total: 11 (31%)

Urinary alteration: 8

Anal stenosis: 3
Congestive heart failure: 1
Total: 5 (12.8%)

UTL 1

Pneumonia: 1

Wound infection: 3

‘Wound infection: 4 (9%)

Total: 7 (24%)

‘Wound complications: 4
UTIL: 2

Pudendal damage: 1
Total: 39 (23%)

‘Wound complications: 35
Tleus: 2

DVT: 1

Lung embolism: 1

‘Wound infection: 6 (18%)

FU, mean
(ranges)
43 (4-114)

Outcomes, good/
excellent N (%)

24 (73)

39.3 (12-114) 24 (62%)

62.5 (47-141)" 30 (68)
84 (74185 9 (53%)

111 (12-207)" 44 (37)

103 (62-162)* 21 (64)

OSR overlapping sphincter repair; UTI urinary tract infection

“Results reported as median

negative, and anaerobic coverage are selectively
prescribed in the setting of wound cellulitis.

Late complications include abscess formation
and wound dehiscence. Abscesses require drain-
age; wound breakdown usually heals secondarily
and rarely requires secondary suturing. The
patient’s main complaint after surgery is pain
from the perineal wound. Table 17.1 reports pre-
vious studies and complications after sphinctero-
plasty surgery. Among the studies analyzed, the
overall complications rate ranged from 9 to 31%.
The outcomes are reported using different end-
points making comparisons difficult.

Early symptom improvement is noted after
sphincteroplasty [2, 3, 30, 39]. However, there is
a deterioration of fecal incontinence over time
with return to baseline in 10 years. Long-term 5
and 10 year follow-up reveals [3] a decline in
continence and increasing fecal accidents [28, 40].
Barisic et al. [41] reported that 48% of their
patients had good or excellent results, with
patients totally continent or continent to solid and
liquid feces after a median follow-up of 6.7 years,
while Oom et al. [42] reported 37% after 9 years.
Johnson et al. [43] reported improved results in
55% of patients and excellent results in just 9%

of patients after 8.6 years. Halverson and Hull
[26] reported 17% of patients totally continent
after 5 years and 41% continent to liquid and
solid stools.

Conclusion

Despite criticism regarding long-term functional
results, sphincteroplasty is a viable option for
women with sphincter trauma and associated
fecal incontinence. Improvement after sphinc-
teroplasty is noted but it is not to the level that it
was before the sphincter injury. Complication
rates are low and this procedure can be offered
with limited morbidity.
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Whether called cosmetogynecology or genito-
plasty, the desire for enhancement of the genitalia
is becoming more prevalent. As this field grows
and is more in demand, surgeons have devised
various techniques in the hopes of generating bet-
ter outcomes. In the recent past, there has been a
tremendous amount of direct to consumer mar-
keting of these modalities by individual surgeons,
promising improved sexual function.

The objective of this chapter will be to briefly
discuss these various techniques and how to best
avoid and manage complications when they
occur.

Labioplasty

Labioplasty, also known as labial rejuvenation, is
a term used to indicate surgical enhancement of
the labia minora.

The documented origin of labioplasty dates
back to the Pharos in Egypt [1]. This practice,
although modified, has persisted in the African
continent with variations as minor as modification
of the labia minora up to extensive resection of
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all external female genital organs including both
labia majora and minora as well as the clitoris.

Amongst the earliest modern medical refer-
ences discussing labioplasty is that of Hodgkinson
and Hait [2] where they discuss the functional
and aesthetic standpoints. Over the years, multi-
ple procedures by Alter [3], Rouzier [4], Choi [5]
and others were devised with varied outcomes
and complications inherent to the different tech-
niques used. Although less commonly used, the
term labioplasty may encompass the augmenta-
tion or reduction of the labia majora.

A common nonaesthetic indication for labio-
plasty is dyspareunia, which usually occurs in
women with labial hypertrophy due to the labia
being pulled inward during intercourse. Other
indications include vulvar irritation and discom-
fort with the use of underclothes or during ambu-
lation or exercise. Some patients report an
inimical impact on hygiene, especially when
menstruating. The negative psychological impact
of the “unnatural” or abnormally appearing labia,
even if subjective, is also a frequent reason to
consult a physician.

When performing a labioplasty, the essential
goals [6, 7] should include the reduction of the
hypertrophied labia minora with maintenance of
the neurovascular supply, preservation of the
introitus, optimal color/texture match, and mini-
mal invasiveness.

While many systems to stage the severity of
this condition exist, there is still no consensus on
how best to define and classify labial hypertro-
phy. One system divides the classification into
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Fig. 18.2 The technique for simple excision of enlarged or hypertrophied labial skin. (a) Excess skin to be removed is
marked. (b) Skin is excised. (¢) Interrupted sutures reap proximate the edges of the labia

three stages: none (no edges protruding beyond
the labia majora), mild (1-3 cm beyond the labia
majora edges), severe (>3 cm). Another system
described by Felicio [8] divides labial hypertro-
phy into four stages: I (<2 cm), II (2—4 cm), IIT
(4-6 cm), IV (>6 cm). Franco and Franco [9]
describe a similar classification. However,
Rouzier et al. [4] considered that the normal

maximal length of the labia minora should not
exceed 4 cm whereas Radman [10] considers it to
be 5 cm (Fig. 18.1).

A myriad of surgical techniques have been
reported in the literature, including simple resec-
tion, wedge resection with modification of exci-
sions, VY and Z-plasties, and de-epithelialization
(Figs. 18.2 and 18.3).
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a . b

Urethral meatus

Excess labia minora

Vaginal introitus

Approximated
Z-plasty edges

Fig. 18.3 Technique for Z-plasty. (a) Skin is to be excised. (b) Skin is excised and to be reapproximated transversely

with fine interrupted sutures. (¢) Completed repair

In simple resection, the excess or protuberant
labial tissue is removed using scissors, a scalpel,
or even a laser [11], in an elliptical or straight
line. The edges are thereafter reapproximated
with sutures, preferably simple interrupted, to
ensure appropriate healing while maintaining the
new contour. Depending on the defect or abnor-
mality, the resection is preferably made while
preserving a regular labia minora edge.
Hodgkinson and Hait [2] and Maas and Hage
[12] suggested a remnant minimal depth/length
of 1 cm of labia minora. A novel technique called
“Lazy S” reported by Warren [13] is reported to
assist in reducing the likelihood of contractures
and phimosis of the labia minora. This technique
involves marking the area to be resected in an S
shape—rather than an ellipse or straight line—
prior to infiltration with local anesthetic and then
resecting along the broadly wavy tract. It is
reported that once healing occurs, the wavy line
would take a relaxed appearance with little ten-
sion at the periphery of the tissue, giving a more
“natural” and esthetic look.

Another technique is wedge resection, which
is reported to reduce hypersensitivity and contour
irregularities upon healing. The wedge system
targets the most hypertrophied region in the labia
minora and resects it all the way to its base ina V
or wedge form. This in turn allows for a smaller
exposed healing area; however, depending on the
resection required, it might be deep enough that it
reaches the proximity of the labia majora. Multiple
variants of this procedure have been devised
including Z-plasty and VY and the Matarasso
modification/Star wedge resection [6]. The initial
description of the technique was by Alter [3]. It
involved a V-shaped wedge resection of the area
with the most excess tissue identifiable. Maas and
Hage [12] reported the wedge technique to strictly
involve a W-shaped resection margin in the labia
minora with no involvement of the clitoral dorsal
hood, prepuce or fourchette. The advantage of
this technique (also known as the Zig-Zag tech-
nique) was reported to be less likelihood of
dyspareunia and introital obliteration. This tech-
nique is reported by some to induce loss of the
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pigmentation along the border of the labia minora
despite the more natural contour being generated.
In 2008, Alter [14] published the extended central
wedge technique, a modification of his previous
wedge resection, producing a more esthetic look,
with the possibility of resection of excess tissue
in the clitoral hood. This was based on the follow-
up of previously operated patients. Among the
modifications was one reported by Munhoz et al.
[15] where the wedge is resected from the inferior
aspect of the labia minora and a superior pedicle
flap is developed. This is reported to provide a
better esthetic look due to a more homogenous
tinting of the labia.

In 2000, a novel technique devised by Choi
and Kim [5] was reported to preserve tint, texture,
sensation, and the neurovascular supply to the
labia minora. This technique involved the central
de-epithelialization of both labia minora on both
sides with suturing of the new edges together.

In 2011, Alter [16] described the use of YV
advancement flaps for the reconstruction of either
absent, abruptly terminated, distorted, or scal-
loped labial edges. Being the closest match to
labial tissue, clitoral hood tissue is mobilized in
such a manner as to release two parallel folds—
including the Dartos fascia and blood supply —
from around the clitoris and rotating them on
each side to form the labia minora.

Relative to the labia majora, Salgado et al.
[17] reported that grafts of fat pads as well as fat
injections could improve the atrophied look in
some patients. Felicio [18] reported up to a maxi-
mum of 60 mL of fat injected into each labia
majora per session, while requiring a drain if
more is to be implanted or a continuation of the
procedure 6 months later. Labia minora injec-
tions are also possible. Labia majora augmenta-
tion is reported to assist in increased comfort and
sexual satisfaction, possibly due to acting as a
shock absorber and possibly due to increased
fullness and firmness of the labial tissues. Relative
to hypertrophied labia majora, the option of
resection in an elliptical or S-shaped incision
may be necessary. However, the closer the final
incisional edge to the labia minora, the more
inconspicuous the scar is. Miklos and Moore [19]
reported use of a semilunar incision on the medial
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border of the labia majora. The possibility of
lipoplasty could assist in avoiding large incisions
and shorten the recovery period and reduce post-
operative pain, however, the need for repeat or
touch-up surgery may be required.

Labioplasty Complications

A variety of complications have been reported
with labioplasty surgery. As a multitude of differ-
ent techniques and modifications have been
described, it is essential that the surgeon under-
taking these procedures be intimately familiar
with the anatomy of the external genitalia and its
surrounding structures.

Infection: The perineal area seems less suscepti-
ble to infection compared to other regions of the
body but the potential for abscess formation does
exist and it is mandatory to follow the universal
guidelines for surgical site cleansing prior to ini-
tiating surgery. Although no definitive recom-
mendations for labioplasty have been set by any
society, the routine gynecologic surgical antibi-
otic prophylaxis is advisable.

Surgical site breakdown: The possibility of con-
tractures, tissue breakdown along the suture line,
flap necrosis, edge necrosis, irregular resorption,
phimosis of the clitoral hood, new onset of dys-
pareunia, loss of sensation or hyperalgesia may
occur in the resection areas.

Care following surgery whether immediately
postoperatively or few weeks out is mandatory.
No set criteria is available in the literature denot-
ing particular postoperative wound care. However,
it is advisable that postoperative patients observe
pelvic rest for a minimum of 4—-6 weeks to ensure
adequate healing with time and avoid trauma to
the surgical site. Felicio [18] reports that ice
packs and NSAIDs are ideal for postoperative
edema and swelling. He also recommends ensur-
ing that labioplasty is not concurrently performed
with perineoplasty due to the intense swelling
resulting in prolonged discomfort persisting up to
6 months. In addition to the discomfort, the like-
lihood of suture-line breakdown is much higher
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with the swelling. Thus staging the enhancement
procedure would be advisable for both patient
care and outcome.

Whether preceded by a wound hematoma or
not, the development of a wound dehiscence is
particularly ominous. Generalized flap degenera-
tion or necrosis is more commonly seen in patients
with sutures that have been placed tightly across
the edges or when there is excessive traction on
the attached tissue or flaps. It is crucial that when a
flap is to be mobilized, the surgeon needs to ensure
the persistence of the blood supply to allow the
flap to survive as well as incorporate appropriately
into the transposition site. Distal flap necrosis and
subsequent gap formation in the labia may ensue if
the vascular supply is not preserved. Additionally,
in YV advancement flaps, the de-vascularization
due to extensive undermining or extreme skinning
prior to mobilization particularly endangers the
survival of the transposed flap. Thus, ensuring
minimal vessel distortion when mobilizing tissue
with the least possible rotation/torque applied
allows for better tissue survival.

Bleeding: Hemorrhage and the possibility of
hematomas may be encountered based on the
vessels severed. Arterial blood vessels usually
require active control by cautery or suture liga-
tion, whereas venous bleeders may need less
aggressive management including pressure
applied to the area involved or simple application
of hemostatic agents.

The acute worsening of pain postoperatively
may indicate the expansion of a hematoma,
specifically if the labioplasty involved the labia
majora. In addition to the psychological impact
on a patient, the formation of a hematoma could
potentially require drainage as well as prolonged
courses of antibiotics, and ultimately exploration
to control the bleeding vessel. This can be
attempted initially by freeing the suture line and
then evacuating the hematoma. Since not all
hematomas are associated with arterial bleeding,
the use of fibrin clotting agents could be useful at
times when persistent minimal venous oozing is
noted. While multiple agents exist, there are no
studies identifying the benefit of one vs. another
in the setting of labial hematomas.
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Dyspareunia: Postoperative dyspareunia is
known to occur more with wedge excisions as
well as simple resection due to the newly formed
exposed labial edge. Multiple studies [20-22]
have been done to assess the innervations in
hypertrophied labia compared to normal sized
ones with no evidence of variability relative to
size. However, postoperative hyperalgesia has
been noted to occur, especially with associated
infection, severe inflammation, or severe edema
ensuing postoperatively. If swelling occurs and
the tissue perfusion is impacted, the possibility of
labial retraction and contracture (called phimosis
if involving the clitoral hood) may occur as the
healing process continues. This contracture may
in turn cause severe dyspareunia that may require
reoperation due to inability to achieve
penetration.

Suture granulomas and scarring: The use of run-
ning sutures may predispose to contracture for-
mation. Compared to simple interrupted sutures,
the use of running locked sutures at the edges
may predispose to a rugged or irregular labial
edge due to localized necrosis or skin retraction.
The use of simple interrupted sutures is preferred
in simple excision procedures. The various stud-
ies available in the literature report the use of a
variety of suture material with none proven to be
superior to the other. When using absorbable
sutures, the use of vicryl and monocryl would be
ideal, although the use of chromic sutures in the
study by Choi and Kim [5] also had good out-
comes. Use of nonabsorbable sutures is theoreti-
cally associated with the least reaction at the
suture site with possibly better cosmesis; how-
ever, it is less convenient to use due to the dis-
comfort endured by the patient upon removal of
the sutures. To ensure better outcomes, it is advis-
able to inquire preoperatively about any history
of vicryl-associated suture granulomas. The
removal of any permanent sutures should be car-
ried out within 1 week of surgery to assist in heal-
ing while ensuring the pressure on the incision
site is lower since the edema will have partially
receded by then. When left too long, the sutures
can potentially develop epithelialized tracts and
this may have an unsightly appearance.
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Maas and Hage [12] reported that simple
amputation of the protuberant labium will gener-
ate a stiff and weakly healed edge along which
irritation and potential retraction. The stiff edge
formation is mostly due to extensive local fibrosis
developing when healing. A technique called
“Lazy S” reported by Warren [13] is reported to
assist in reducing the likelihood of contractures
and phimosis. This technique involves marking
the area to be resected in an S shape. With heal-
ing, the wavy line takes a relaxed appearance
with little tension at the margin. The homogenous
or gradual labial pigmentary changes need to be
preserved in order to ensure esthetic outcomes.
The sudden change from dark pigmented folds to
lightly pigmented labial folds is not advisable.
The de-epithelialization and zig-zag techniques
preserve this best.

Postoperative labial asymmetry: A complication
that has been reported is inability to perceive the
length of labial tissue necessary to be resected
once they have been infiltrated with local anes-
thetic. The distortion incurred intra-operatively
by the solution injected could render the margins
irregular and not easily identifiable and thus it is
imperative to mark the area for excision prior to
any local injection. This helps prevent over-
resection and provides the appropriate aesthetic
result. It would be prudent that the delineation be
done immediately preoperatively while the
patient is awake, as well as preferably initially in
the office during the surgical scheduling appoint-
ment so the appropriate change in labial size that
is medically advisable compared to the patient’s
expectations can be determined.

Vaginoplasty

Vaginoplasty refers to modifications in the vagina
to incur visual, sexual, or functional improve-
ment. Its indications remain vague but usually
include the desire for enhancement of vaginal
aesthetics and improvement and augmentation of
the sexual experience. Ostrzenski [23] considers
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it a transformation involving both anatomy and
function to allow for heightened sensation in
intercourse. Typically, aesthetic vaginoplasty is
primarily a perineoplasty. It involves restoring the
normal visual anatomy of the region of the
perineum/and posterior fourchette.

At all times, the vaginal canal should have a
perpendicular relationship relative to the
perineum. Having had an episiotomy or lacera-
tion during parturition, many women have been
inadequately repaired and end up with an introitus
that has a large membranous portion covering the
posterior fourchette. This membrane often causes
dyspareunia due to friction and stretching. This is
usually due to an iatrogenic mal-approximation
of musculature and overlying skin resulting in the
perineum not having sufficient support and thus
dyspareunia develops due to significant stretch-
ing and pulling of the thinned-out portion of this
vulvovaginal structure (Fig. 18.4). The “membrane”
itself does not have any physiologic purpose and
thus it is advisable to have the “membrane”
resected when restoring normal anatomy to the
perineum.

Moving deeper into the vagina, the presence of
significantly redundant tissue inside, whether fol-
lowing any surgical procedure or even if present
naturally, could be reported as unappealing to the
sexual partner. In rejuvenation and vaginoplasties,
this may be considered as a potential repair site,
where excess rugae may be excised, cauterized, or
lasered. Certain areas to be targeted while resur-
facing are episiotomy skin/mucosal tags or lacera-
tion repair sites, areas of previous colporrhaphies
where dog-ears/tags have developed, as well as
possible breakdowns in the repairs.

Another form of rejuvenation, called mucosal
tightening/lateral colporrhaphy, involves excision
of a wedge of vaginal mucosa after which the raw
edges are sutured together. A case series by
Adamo and Corvi [24] showed a 95% improve-
ment in sensation after such a procedure.

At times, band-like adhesions may be noted
extending across the vagina due to varied resorp-
tion and healing after any kind of repair
(Fig. 18.5). Sometimes strictures may be seen
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Fig. 18.4 The skin of the
labia minor has been
previously sewn across the
midline, most likely at the
time of the repair of a
midline episiotomy

Fig. 18.5 Band of perineal scar tissue in a young patient
following the repair of a perineal laceration

across the vagina. Severing these adhesion bands
may be accomplished by using a cautery that is
allowedtogodeepintothe vaginal wall —releasing
the adhesion at its base if possible.

This typically allows for restoration of the
normal vaginal caliber. Healing in such cases

may require secondary intention closure rather
than surgical mucosal overlay. Recent studies
have aimed at the regeneration of vaginal rugae
to effect augmentation of sensory-coital pleasure.
Loss of this rugation may occur with age as estro-
gen production dwindles, as well as in areas with
site-specific defects. Studies have also shown
that the anterior vaginal wall has denser innerva-
tion relative to the posterior wall [25-27] particu-
larly distally. Attempts at regenerating rugae
using linear laser stratification with vaporization
up to the vaginal fascia was noted to improve
sexual satisfaction in a prospective observational
study but in only 20% of the test subjects [23].

Typically occurring postpartum, many women
develop a widened genital hiatus as well as vagi-
nal laxity. Prior to surgical repair aimed at tight-
ening of the vaginaitself, pelvic floorrehabilitation
should be initiated to ensure adequate muscular
toning of the vagina. In general, only a perineo-
plasty is required for tightening the genital hiatus
but some may consider doing a posterior colpor-
rhaphy (Fig. 18.6). Studies done to assess dys-
pareunia following colporrhaphy show that it is
less frequent if perineorrhaphy involving the
levators is avoided.
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Wide genital hiatus
and short perineum

Decreased genital hiatus

Fig. 18.6 The technique of vaginoplasty and reconstruc-
tion with the sole aim of tightening the vaginal introits. (a)
Note the wide genital hiatus, which easily allows the
insertion of four fingers. (b) A diamond-shaped piece of
tissue to be excised is marked. (¢) The tissue has been
removed, and deep stitches are taken through the perirec-
tal fascia and levitator muscles to build up the posterior

Complications of Vaginoplasty

Depending on the procedure used for vagino-
plasty, a myriad of complications may occur.

Laser and cautery-related complications—]If the
laser is used to create rugae, the avoidance of

Plicating defect

Increased perineum

vaginal wall. Great care is taken to avoid the creation of a
posterior vaginal wall ridge. (d) The upper portion of the
posterior vaginal wall is closed in preparation for perineal
reconstruction. (e) After perineal reconstruction, the
introits allows the insertion of only two fingers. (f)
Completed repair; note the perpendicular relationship
between the posterior vaginal wall and the perineum

damage to the fascial layers is important.
Currently, there are no recommendations for the
depth of vaporization but it is best to avoid reach-
ing the glistening fascial layer so as to avoid iat-
rogenic development of site-specific defects. The
laser vaporization, if not used judiciously, may
incur damage to any of the underlying tissues
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including the bowels, bladder, and urethra.
Furthermore, it is advisable to avoid prolonged
tissue exposure—of the same spot—to avoid
peripheral damage by heat conduction. As with
the laser and due to significant peripheral heating
of adjacent tissues, caution is advised with exten-
sive use of monopolar cautery. In procedures of
resurfacing where the extra rugae or skin tags in
vagina are removed, it is best to brush rather than
attempt to cut or shave the rugae. The brushing
technique, as its name implies, involves rapid
and superficial back and forth cautery tip motion.
This modality will result in removal of only the
necessary tissue particularly since the extent of
the cautery is well visualized and controlled. If
the cautery tip is placed on the vaginal mucosal
tag and activated continuously until the tag shriv-
els, the underlying tissue may be damaged by the
heat generated from the tag degeneration and
accordingly may result in a potential area of
necrosis that could impact the integrity of vaginal
walls. This in turn may predispose for vesicova-
ginal or rectovaginal fistulas. If reporting new
onset fluid leakage or foul odor on intercourse,
then a detailed pelvic exam with assessment for
fistulas should ensue. Furthermore, it is impor-
tant to inform the patient of the significant dis-
charge that will develop after surgery which
could last for weeks as the sloughing occurs. Pain
should be absent to minimal with this type of
procedure and the patient should recover rapidly.
If the patient develops worsening pain or if pain
develops days after surgery, then the likelihood
of damage to an adjacent structure is very high.
The development of fever is unlikely unless an
infection has occurred. The use of the cautery to
create relaxing incision when vaginal strictures
exist is highly successful in resolving the con-
strictions as long as bleeding is controlled and
vessels are avoided. Being familiar with the vas-
cular anatomy of the vagina prior to any surgery
is crucial. It is advisable to use simple interrupted
sutures to control hemorrhage of actively bleed-
ing tissues since cautery may sometimes make
further suturing difficult, especially if retraction
of the vessel occurs with unsuccessful cautery.
The sutures applied should preferably be placed
perpendicular to the band that was released so as
to maintain the newly developed caliber. The use
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of any form of energy in the vagina increases the
risk of stricture and fibrotic band formation, even
if the initial surgery was for the release of
strictures.

Persistent postoperative dyspareunia— The vagi-
nal innervation is densest anteriorly and distally.
If colporrhaphy is primarily performed for reju-
venation and not defect repair, then the risk of
dyspareunia is lower but is least when a perineo-
plasty is not performed. Severe superficial dys-
pareunia has been reported when the perineoplasty
involved levator muscle plication. The discom-
fort classically occurs when the introitus is tight-
ened significantly. The pain is usually
muscular-related and not neurogenic in nature,
but the dyspareunia can be quite significant at
times, resulting in abstinence instead of enhance-
ment of the sexual experience.

Pelvic muscle dyssynergia—The use of Botox
described by some for alleviation of Levator ani
spasm has been reported in the literature with
notable results. It has been described for the reju-
venation process as well; however, the associated
complications, although rarely encountered, can
potentially last for a few months until the medi-
cation wears off. Judicious injection could help
avoid the development of retroperitoneal hemato-
mas and internal bleeding, pelvic muscle dyssyn-
ergia, urinary and fecal incontinence and
obstruction, pelvic abscess formation, permanent
neural damage, leg and pelvic weakness, and new
onset of referred pain. Careful assessment and
application of Botox are necessary while ensur-
ing an injection that is not too deeply placed.

Site-specific augmentation complications—To
increase sensation to both partners, injections of
fat or fillers into the vagina, and even grafts, have
been described. The placement of grafts is poten-
tially associated with erosions and dyspareunia as
well as bowel and bladder perforation. Despite it
being typically injected into the labia majora in
vaginal rejuvenation, some have used fat to create
ring formations within the vagina with the hope of
providing an enhanced sexual experience. The
complication that may ensue is severe edema that
could potentially impact urination as well as
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abscess formation and vaginal mucosal wall
breakdown with ulcer formation— with the break-
down developing immediately postoperatively or
potentially during intercourse. Another potentially
injectable and often topical form of treatment for
vaginal rejuvenation is mesotherapy which uses
herbs and chemicals to induce lipolysis or change
tissue consistency and thus theoretically enhance
vaginal sensation. Since these compounds have
not been tested adequately for vaginal use, they
should be avoided as they may create irritative and
potentially damaging effects resulting in sclerosis
and significant sloughing of the epithelium caus-
ing pain and copious discharge.

Clitoroplasty

The first well-documented corrective clitoral sur-
gery dates back to 1934 where Young [28]
described a clitoridectomy. As time passed, stud-
ies in the mid- to late-1960s ascertained the need
and importance of the clitoris in the sexual
experience.

Clitoroplasty can involve the increased expo-
sure of clitoral tissue which may augment sexual
enjoyment. It may also involve the removal of tis-
sues to assist in an enhanced visual genital appear-
ance, especially when combined with labioplasty
and possibly vaginoplasty. Furthermore, clitoro-
plasty may involve the repositioning and resizing
of the clitoris especially in women with evidence
of hypertrophy —particularly if afflicted with
hyperandrogenism.

Various techniques have been described to
surgically manage clitoromegaly. One technique
involves resecting the excess tissue from the cli-
toral hood and then reapproximating the edges
with concurrent reduction in the clitoral size by
resecting part of its corpora then attaching it to
the periosteum [29].

With the desire for increased sexual pleasure,
a procedure for exposing the clitoris has been
devised. Clitoral unhooding involves resection of
tissue covering the clitoral tip, at times circum-
ferentially, thus exposing it more, much like cir-
cumcision in males. A similar procedure is the
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reduction of the clitoral hood which involves
repositioning of the tissues overlying the clitoris
with the help of sutures rather than actual tissue
resection. This usually allows for increased stim-
ulation during intercourse and accordingly
heightened sexual pleasure.

Complications of Clitoroplasty

Hemorrhage and necrosis of the clitoris—When
reducing, advancing, or repositioning, the clitoris,
the likelihood of severing of the vascular supply is
high. Undiagnosed, this could result in withering
and death of the reattached clitoral tip. Partial
resection of the clitoris, which is often done in cer-
tain types of female genital mutilation (sometimes
misleadingly called “circumcision”), will usually
have a marked negative impact on intercourse and
is associated with significant blood loss. The blood
supply to the labia minora as well as the clitoris
arises from the posterior labial, perineal, and dor-
sal clitoral branches of the pudendal artery. The
neurovascular bundle lies at the dorsal side of the
clitoris, covered with fatty tissue padding and with
the suspensory ligament of the clitoris lying
beneath it. Ensuring appropriate dissection is cru-
cial to avoiding these complications.

New-onset clitoral pain—When reduction of the
clitoris involves resection or repositioning of the
clitoris, it is crucial to safeguard the neurovascu-
lar connection between the tip of the clitoris and
the body [30]. The interruption of the neural
pathway could render the clitoris insensitive and
its contribution to the sexual experience rendered
absent, thus nerve sparing techniques have been
devised and their use is advised.

The posterior labial and perineal branches of
the pudendal nerve (S2—-S4) predominantly sup-
ply sensation to the labia minora with the clitoris
receiving additional autonomic innervation from
the hypogastric and pelvic plexuses. Anecdotally,
the entity of persistent postoperative pain gener-
ated at the periosteal clitoral insertion site as well
as throughout the clitoris occurring with arousal
has been reported.
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Contractures around the clitoris—Contracture of
the incision line may result in phimosis and theo-
retically strangulation of the clitoral tip especially
if multiple gynecoplasty procedures are done
simultaneously. Due to the edema that develops
postoperatively, it is advisable to avoid using a
running suture line and use widely spaced inter-
rupted sutures instead.

In cases of clitoral reduction, development of
contractures along the suture lines as well as long
standing pain are risks the patient needs to know
about preoperatively —these develop more often
in association with infection and hematomas. In
clitoral unhooding, both the amount of tissue
excised as well as the closure techniques are cru-
cial. The complete exposure of the clitoris caus-
ing hypersensitivity could become bothersome
due to the continuous friction with the patient’s
clothes. Furthermore, the appearance of the clito-
ris, if excessively unhooded, might be unsightly.

Conclusion

As women become more aware of the their geni-
tal appearance in comparison to what is publi-
cized as normal or ideal, more women turn to
surgical alternatives for cosmetic or perceived
sexual enhancement. This is an evolving field
with different techniques continuously being
developed to achieve both better outcomes and
reduced risks. Since cosmetogynecology deals
with improvement of quality of life, it is crucial
that the enhancements are what the patient desires
and are within the limits of safe surgical practice.
Patients who are considering such procedures
should be fully aware of the various potential
complications discussed in this chapter.
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Introduction

The Martius labial fat pad is a pedicle graft of
fatty tissue from the labia majora which can be
used as an interposition layer during a variety of
vaginal procedures. First described by Martius
[1], the procedure is fairly simple and quick,
allowing the surgeon to harvest a well-vascular-
ized fat pad of variable length (typically 8—12 cm)
and transfer it where needed to enhance the
repair of complex or recurrent urethral or vesi-
cal pathology. However, as with any surgical
technique, complications can occur including
hematoma, infection, pain or numbness, sexual
dysfunction, and labial distortion. We aim to
describe these complications as well as provide
what information is available from the literature
and our own experience on how to avoid them
and manage them when necessary. To this end,
we will also briefly cover the indications and
technique for this versatile procedure.
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Indications

The Martius fat pad is quite versatile and therefore
has been used as an adjunct in many complex
vaginal reconstructive surgeries to improve out-
comes. It can be used as an additional tissue
interposition layer in closure of vesico- or ure-
throvaginal fistulas and may be most important in
those fistulas associated with radiation and/or
recurrent fistulas that have failed to close after
prior attempt at repair [2—6]. It has been reported
in the closure of ano- and rectovaginal fistulas
[6-8] as well as in the transvaginal repair of blad-
der injury during vaginal hysterectomy to prevent
fistula formation [9]. Martius flap can be used in
transvaginal bladder neck closures as well as ure-
thral diverticulectomy and can also be useful in
transvaginal artificial urinary sphincter place-
ment although most authors recommend a retro-
pubic approach for placement of cuffs. Another
rare indication is in the postcystectomy patient
with a peritoneovaginal fistula [10] or neoblad-
der-vaginal fistula [11]. It can also be used in
construction of a neovagina after pelvic exentera-
tion or other rare cases requiring vaginal con-
struction or reconstruction [12]. The most
common indication in our practice is as an adjunct
to urethrolysis to prevent rescarring to the back
of the pubic symphysis [13—15].
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Technique

An 8-10 cm long vertical incision is made over
the labia majora from the level of the mons pubis
down towards the level of the fourchette. This is
a typical incision for a high vault vesico-vaginal
fistula because the length of the fat pad must be
sufficient to reach the vaginal apex. When the
procedure is indicated for urethral or bladder
neck pathology, the incision can be shorter and
may start midway over the labia majora, still
extending down to the level of the posterior
fourchette. The side, left or right, depends on the
location of the pathology being repaired, and at
times should be done from the side opposite to
where the fat pad will ultimately be placed
because of the need for it to cross over.

The labia majora incision is deepened to the
level of the labial fat pad. The fat pad can be gen-
tly grasped with a Babcock clamp and mobilized
on an inferior pedicle providing a postero-inferior
blood supply to the graft based on branches from
the internal pudendal artery. To facilitate the dis-
section of the flap, the skin edges can be held
retracted by the hooks of a Lonestar retractor. To
avoid medial labial skin distortion or retraction
after the fat pad harvest has been completed, we
recommend leaving some fat medially beneath
the labial skin and carrying the fat pad dissection
slightly obliquely and away from the inner labial
folds. Once a sufficient length has been dissected
laterally and medially, the flap is gradually
divided superiorly. Large veins can supply the
apex of the flap coming from the mons pubis and
they may require careful ligature to avoid retrac-
tion and a secondary labial hematoma. Next, the
Martius fat pad graft dissection continues by
detaching the fat pad posteriorly off the underly-
ing ischiocavernosus and bulbocavernosus mus-
cles, taking care once again to leave a broad base
inferiorly to protect the blood supply.

Historically, the Martius labial fat pad included
the bulbocavernosus muscle vascularized by the
labial artery, a branch of the internal pudendal
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artery, as well as the fat pad of the labia majora
vascularized by the obturator artery and the internal
and external pudendal arteries. Currently, most
specialists use the labial fat pad without excising
the bulbocavernosus muscle. However, in situa-
tions involving a vaginal wall defect after extensive
mesh removal or large vesico-vaginal fistulae, the
labial fat pad graft can be harvested with a segment
of skin to close both defects.

After having completed the mobilization of
the fat pad, a figure of eight absorbable suture can
be placed at the extremity of the flap to help with
its tunnelling alongside the vaginal wall later on.
The fat pad graft can be harvested ahead of any
upcoming steps in the repair which can involve
significant bleeding. By doing so, the fat pad is
ready for use and can help decreasing the overall
blood loss, thus reducing the likelihood for blood
transfusion. The fat pad can be wrapped in a
moist gauze until its use later on. Once the fistula
repair or other procedure for which the fat pad
graft was selected is completed, a tunnel should
be created alongside the lateral vaginal wall
toward the destination of the flap. This tunnel is
created with long Metzenbaum scissors and/or a
ring forceps. The tunnel should be widened to
accept at least two fingers in order to prevent
compression of the blood supply of the fat pad
which could compromise its survival. The suture
at the extremity of the fat pad can then be
grasped at the end of a right angle clamp or long
Kelly clamp, which can be slid through the pre-
established tunnel alongside the vagina. The
suture can be retrieved easily on the vaginal side
and pulled out to direct the fat pad into its tunnel
and ultimately into position over the intended
area of coverage. The pedicle graft once passed
through the tunnel can be secured in place with a
few absorbable sutures over the suture line which
it is intended to protect.

Although the dissection of the tunnel can
sometime provoke bleeding, once the fat pad is in
place the bleeding will typically decrease or stop.
However, to avoid a secondary labial hematoma,
it is recommended to place a labial drain (small
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Penrose or #7 Jackson-Pratt). The incision is
closed in two layers, a running subcutaneous
deep absorbable suture over the drain, and then
interrupted absorbable sutures on the skin. In
case of a secondary infection or hematoma, some
of these interrupted sutures at the lower extrem-
ity of the skin incision closure can be easily
removed to facilitate a drain placement. In the
absence of bleeding, swelling, or infection, the
labial drain can be removed within 24-48 h
postoperatively.

Complications
Hematoma or Seroma

As is the case with most surgical procedures,
there is a risk of bleeding and hematoma forma-
tion. The fat pad is mobilized on an inferior pedi-
cle based on branches of the internal pudendal
vessels as discussed earlier. One of the benefits of
this graft as a tissue interposition is its vascular-
ity, but this also contributes to the risk of bleeding
and hematoma formation. Thus, maintaining and
ensuring achievement of hemostasis at the site of
harvest as well as on the pedicle graft itself is of
utmost importance in preventing hematoma for-
mation. In addition to meticulous hemostasis at
the time of surgery, the use of a drain (penrose or
Jackson-pratt) postoperatively may also decrease
the likelihood of hematoma formation. Although
incidence of hematoma is not reported in the lit-
erature, Songne et al. [8] described a seroma for-
mation in 3 of 14 patients (21%) undergoing
repair of anovaginal or rectovaginal fistulas with
Martius interposition. Seroma formation may
also be prevented or decreased by the use of a
drain postoperatively. Typically, seromas and
hematomas when they occur will resolve on their
own over time without any intervention. However,
if either becomes infected as would be indicated
by erythema surrounding and/or purulent drain-
age from the incision, then prompt drainage is
indicated.
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Infection

Although the incidence of wound infection for a
Martius fat pad graft is not well studied or
reported, the risk of such a complication appears
to be relatively small. McNevin et al. [7]
reported one (6%) superficial labial wound
breakdown among 16 patients undergoing repair
of complex rectovaginal fistulas with the use of
Martius as tissue interposition whereas Songne
et al. [8] reported no wound infections in their
retrospective series of 14 patients. Just as with
hematoma and seroma, the use of a drain post-
operatively may decrease the risk of infection as
may appropriate perioperative antibiotic usage.
This has been a very rare occurrence in our
practice over the past 25 years. Yeast infection
can also easily develop in the groin or over the
incision, and should be treated by the use of
antifungal ointment or oral medications. This
can sometimes be prevented by the preoperative
treatment of infections present prior to surgery
and by keeping the groin and perineum clean
and dry postoperatively. When they occur, post-
operative wound infections can be treated with
antibiotics and when necessary, incision and
debridement.

Pain and/or Numbness

Pain in the immediate postoperative period is
expected and typically lasts a few days until the
drain is removed and the swelling decreases. Ice
packs are recommended initially. Loose under-
wear or garments allow for avoidance of direct
skin contact and irritation. Likewise, a urethral
Foley catheter when necessary is taped to the leg
opposite the involved labia, or, when not criti-
cally needed, it is removed early on, trusting a
suprapubic tube for bladder drainage. Following
showering or bathing, direct contact with a towel
can be avoided by using a blow dryer.

Chronic pain at the harvest site appears to be a
rare complication of the procedure and might be
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a result of nerve injury during the harvesting.
Intermittent discomfort and labial sensitivity was
found in a retrospective review by Petrou et al.
[13], in 3 of 8 women undergoing a Martius flap
at the time of suprameatal urethrolysis for blad-
der outlet obstruction up to 1 year postopera-
tively. However, 5 (62%) reported self-perceived
decreased sensation or numbness at the harvest
site. A few other reports had similar findings,
including Webster et al. [15], where 2/12 (17%)
women undergoing Martius in combination with
urethrolysis reported decreased sensation at the
site of harvest, and Carey et al. [14], where 2/23
(9%) reported transient labial numbness.
However, Carr and Webster reported on four
women who underwent full-thickness cutaneous
Martius flap for vaginal reconstruction [16] and
all patients reported reduced sensation at the har-
vest site suggesting that when a skin island of the
labia majora is harvested with the fatty pedicle
flap the incidence of decreased sensation may be
increased.

Sexual Dysfunction

Sexual dysfunction secondary to a Martius fat
pad graft appears related to the labial pain and/
or numbness, as well as sometimes to skin
retraction medially. Sexual function typically
resumes within 2-3 months after the original
procedure once the labial and vaginal incisions
are completely healed. Sexual dysfunction is
uncommon even in series reporting initial pain
and/or numbness. For example, Petrou et al. [13]
noted 38% of pain at the harvest site and 62%
with decreased sensation or numbness at 1 year,
yet only 1 of 8 patients (12.5%) reported sexual
dysfunction due to pain. Elkins et al. [6] in a
retrospective review of patients undergoing
Martius flap along with vesico- and rectovagi-
nal fistula repairs reported a 25% incidence of
dyspareunia.

Since the Martius is used in complex vaginal
surgery where scarring can be expected and this
scarring could potentially lead to a high rate of
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secondary dyspareunia, it has been suggested that
its use will lead to lesser scarring and therefore
possibly less vaginal discomfort or dyspareunia.
In fact, in one series by Rangnekar et al. [5], 38
patients underwent successful urinary-vaginal
fistula repair (20 with Martius and 18 without).
No patients undergoing repair with Martius
reported dyspareunia postoperatively whereas
6 (33%) of those repaired without Martius did.
The authors proposed that the increased blood
supply and lymphatic drainage afforded by the
flap interposition might have lessened vaginal
scarring thereby leading to the lower rates of
dyspareunia.

Labial Distortion

Due to the removal of underlying fatty tissue
from the labia majora on one side, labial distor-
tion can raise cosmetic concerns. A few reports
comment on the incidence of this complication,
but all are retrospective reviews and the numbers
reported are quite variable. McNevin et al. [7]
reported no complaints related to cosmesis among
16 patients undergoing Martius in combination
with low rectovaginal fistula repair. However, in
eight women who underwent Martius in combi-
nation with suprameatal urethrolysis, Petrou et al.
[13] reported 2 (25%) felt the harvest site
appeared no different from preoperative appear-
ance, 2 (25%) that it was almost normal and 1
(12%) noted it was markedly different. The
remaining three patients (38%) had never exam-
ined the harvest site. In an attempt to prevent or
limit this secondary distortion due to labial skin
healing and outward retraction at the superior
medial edge of the labia majora, we have changed
our practice to a more lateral incision over the
bulge of the labia majora. In addition, we pur-
posely leave fat medially over the inner portion
of the labia majora. The surgical outcome of this
technique is shown with intraoperative and post-
operative images in Fig. 19.1. In addition, an in
situ technique for Martius harvesting has been
described by Rutman et al. [17] which avoids a
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Fig. 19.1 Martius fat pad
harvested through an
incision on the lateral side
of the labial bulge. Fat was
left medially to avoid any
postoperative distortion
or retraction (a). Same
patient seen 1 year later.
The incision is barely
visible and there is no
asymmetry (b)

labial incision entirely by dissecting a tunnel In case of symptomatic labial distortion, a
under the vaginal wall and harvesting the pedicle labial fat injection to remodel the labia can be
graft through the vaginal incision. Although considered. In a single patient (pre- and postop-
potentially useful, no reports on these technical erative views seen in Fig. 19.2), autologous fat
variants regarding cosmetic outcomes can be was harvested and injected with good cosmetic
found in the literature thus far. and functional outcomes.
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Fig. 19.2 Pre- (a) and
postoperative (b) images of
a patient with labial
distortion after a Martius
who underwent autologous
fat injection into the right
labia majora for cosmetic
repair

Conclusions

The Martius labial fat pad is a pedicle graft which
can be used as an additional layer of tissue inter-
position when needed in complex vaginal recon-
structive cases. It is relatively simple to harvest

and use, but does have a few known associated
complications, including hematoma or seroma
formation, wound infection, pain or numbness at
the site of harvest, sexual dysfunction, and labial
distortion. The true incidence of these complica-
tions is not well documented, but believed to be
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overall low based on the limited evidence found
in the literature as well as the opinion and experi-
ence of these authors. Solutions to avoid these
complications or treat them after the fact are pre-
dominantly based on the authors’ experience with
very little discussion of such techniques in the
literature. Overall the Martius labial fat pad graft
is a relatively safe adjunct to complex vaginal
reconstruction which can improve rates of suc-
cessful outcome in some difficult situations.
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Complications of Soft Tissue Bulking
Agents Used in the Treatment

20

of Urinary Leakage

Deborah J. Lightner and John J. Knoedler

Introductory Comments

Why are bulking agents used for stress urinary
incontinence? Meatally-based urinary inconti-
nence occurring with increases in intra-abdominal
pressure is the sign qua non of stress urinary
incontinence and results from urethral failure to
resist increases in intra-abdominal pressure. The
proximate cause may be related to poor anatomic
support of the urethra and bladder neck; this gen-
erally responds well to pelvic floor resuspension
procedures of various types. Urethral failure,
however, may be also intrinsic, meaning the ure-
thral closure pressure is inefficient at resisting
increases in intra-abdominal pressures; this is
generally treated with sphincter augmentation
procedures, which include periurethral bulking
agents [1]. Of course, while there is considerable
overlap between these two causes of stress uri-
nary incontinence, treatment success with bulk-
ing agents used in the patient with predominantly
poor anatomic support do not differ markedly
from the treatment success in the patient with
predominantly intrinsic sphincteric deficiency
(ISD) [2, 3]. Conventionally, however, the use of
bulking agents is more widely applied if the uri-
nary loss related to poor urethral function with-
out hypermobility.
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Due to the low long-term efficacy of these
agents in the treatment of urinary incontinence,
these agents are not frequently chosen as first line
therapy. It is in the nuanced or more difficult clin-
ical situation where these agents are considered:
in the elderly [4], in the denervated sphincter of a
spinal cord injured [5, 6] or neobladder patient
[7] who is leaking between catheterizations and/
or is a Valsalva voider, in the multiply-operated
urethra of a patient [8] who has failed multiple
prior attempts at treatment, or has had partial ure-
threctomy [9], in the frozen pelvis and pipestem
urethra after radiation therapy or for the patient in
whom continence procedures have largely ame-
liorated his or her symptoms, but who still desires
moderate improvement over his or her current
level of continence [8]. Male patients with post-
prostatectomy incontinence may choose a bulk-
ing agent, carefully informed that the success
rates are low [10]. Complications in each of these
patient groups are of more consequence as appro-
priate and acceptable alternatives are few.

Bulking agents are used for soft tissue aug-
mentation in many other specialties, including
plastic surgery, dermatology, otolaryngology, and
within urologic subspecialties, pediatric urology
for ureteric reflux, in reconstructive urology for
male sphincteric incontinence [11-14] and in res-
toration of continence in catheterizable stomas
[15]. There is renewed interest in bulking agents
for fecal incontinence [16] and for GERD [17].
These soft tissue bulking agents continue to
improve over their 70 year history. The commer-
cially available agents currently are potentially
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more durable [18], generally safe, inducing a
minimal local inflammatory reaction and with a
low prevalence of significant adverse events.

The discussions herein will concentrate on the
currently available FDA-approved bulking agents
for periurethral use: calcium hydroxylapatite
(Coaptite®, Merz Aesthetics, Inc., formerly
BioForm Medical, Inc., Frankfurt, DE), pyrolytic
carbon-coated zirconium beads (Durasphere®
EXP, Carbon Medical Technologies, Inc., Saint
Paul, MN, USA), and vulcanized silicone micro-
implant (Macroplastique®, Uroplasty, Inc.,
Minneapolis, MN, USA), each material purport-
edly forms a scaffold promoting secondary tissue
infiltration with variable degrees of inflammatory
reaction [19, 20] rather than the less desirable
encapsulation [21], which risks extrusion [22].
The discontinuation of several older injected
materials, including tetrafluoroethylene, autolo-
gous fat, and ethylene vinyl alcohol copolymer
resulted from unreliable safety reports as well as
the failure to deliver satisfactory rates of success
[23]. They should not be used. Off-label use of
other soft tissue bulking agents will be discussed
to decry the practice.

Given these caveats of experience, the evalua-
tion of future bulking agents, autologous myo-
blasts [24], or cartilage [25], or polyacrylamide
hydrogel [26] (Bulkamid®, currently undergoing
investigational studies, Contura International
A/S, Soeborg, Denmark) should be subject to the
same high degree of scrutiny regarding the unique
complications related to the material as previous
soft tissue bulking agents.

Of note, the complications seen in one surgi-
cal discipline generally mirror the experience of
bulking agents across the spectrum of care.
Polytetrafluoroethylene is one well-known exam-
ple of granulomata formation [27-30]. Local
migration with radio-opaque carbon-coated zir-
conium beads is another [31-33], although with-
out clinical consequences. When considering
newer periurethral agents, these should therefore
be cross-linked for complications across special-
ties, as similar adverse events might occur in
alternative applications.

Parenthetically, the discontinuation of
Contigen (Bard™, Covington, GA, USA) was

D.J. Lightner and J.J. Knoedler

related to the lack of a primary supplier of the
bovine product and neither due to lack of
efficacy, nor significant complications with the
material.

Complications from soft tissue bulking agents
will be presented as local or systemic, acute or
delayed in presentation, with emphasis on the
extremely low risk of significant complications of
any type.

Acute local complications of the current
bulking agents used in a periurethral application
are associated with very low rates of repetition
complications. In 5-10% of patients, an uncom-
plicated or urinary tract infection from instrumen-
tation, transient hematuria from the mucosal
injection, transient urinary retention from peri-
urethral edema can occur. A small French catheter
is used if retention occurs, and applied for either
intermittent catheterization or a short period of
indwelling catheterization until resolution of this
infrequent complication. Anecdotal concerns
regarding the possible deformation of the injected
bulking agents, leading to decreased efficacy, has
lead to the recommendation that only a small
French-sized catheter be used with acute tran-
sient urinary retention. As with any periurethral
procedure for incontinence, there is an accept-
able low incidence of de novo urge incontinence.
In patients with either persistent acute urinary
retention or secondary obstruction-related urge
incontinence, the remote possibility of overbulk-
ing leading to obstruction should be considered.
This can be treated early with simple aspiration
[34, 35] with most agents. A transurethral
approach is favored due to the theoretical, albeit
never reported, risk of a secondary urethrovagi-
nal fistula.

The type of complication is reported with
periurethral bulking agents appear to be partially
independent of the material used, in so far that
local chronic complications of urethral prolapse,
periurethral pseudoabscesses are reported in
extremely low prevalence and are, at least, theo-
retically possible with each of these FDA-
approved agents. This implies that some of these
adverse events may be characteristic of the pro-
cedure and location and less likely resultant of
the material.
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Long-term local complications with the
current commercially available bulking agents
are also acceptably low and are reported only as
small case series. A periurethral collection vari-
ously described as a pseudocyst [36] or pseudo-
abscess [37] or anoncommunicating diverticulum
[38] each appear to reflect the same process and
present with a palpable well circumscribed mass
and secondary obstructive or irritative voiding
symptoms. The mass may be tender or not.
Several authors have reported that these collec-
tions may be infected [39], although the micro-
biological reports have not been conclusive.
Imaging can be definitive [40] if clinically
needed. Aspiration alone may lead to recurrence
of the pseudoabscess, whereas transurethral
unroofing of these periurethral masses is invari-
ably associated with reoccurrence of their pre-
senting symptom of stress urinary incontinence.
The periurethral pseudocyst is thick-walled, con-
taining cystic or loculated cavities which may or
may not communicate with the urethral lumen;
none have been associated with malignant or pre-
malignant changes on explorations occurring up
to 19 months postinjection [41]. Historically,
pseudoabscess formation was thought secondary
to delayed hypersensitivity to the bovine dermal
product [42]; however, repeated skin tests do not
show conversion [37]. Furthermore, pseudoab-
scesses can be reported with low prevalence with
each of the bulking agents applied either peri- or
transurethrally, suggesting that the etiology may
be partially related to the specific urethral appli-
cation. Consistent with this is the fact that pseudo-
abscess as described is not reported with either
ureteral or dermatologic applications, although
rarely, other local complication of overlying skin
or mucosal erosion, and granulomata formation
are common to each application site. Hence, the
etiology of pseudoabscess remains enigmatic.

Pseudoabscess is described with virtually all
bulking agents used in a periurethral application
for stress urinary incontinence. This is not to dis-
count that some agents are associated with this
complication in an unacceptable percentage of
those treated; dextranomer-hyaluronic acid is an
agent particularly associated with granulomata
[43, 44] and/or pseudoabscess formation [45].
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The classical presentation of a pseudoabscess
is outlined in this case: a otherwise healthy female
with mixed urinary incontinence but without
prior operative management opted for treatment
of her stress urinary incontinence component
with an injectable bulking agent; bovine glutaral-
dehyde-cross-linked collagen was chosen. After
a negative skin test for bovine collagen allergy, a
periurethral injection of a total of 5 cc was per-
formed uneventfully. Six weeks later, she com-
plained of terminal dysuria, her symptoms
progressing rapidly to obstructive symptoms with
straining to void, and increasing urethral discom-
fort and dysuria. Her physical examination dem-
onstrated a large nonexpressible periurethral
fluctuance. Urine analysis and urine culture were
both negative for infection. Imaging demon-
strated a large fluid collection periurethrally
(Figs. 20.1, 20.2, and 20.3).

Parenthetically, in this case, there was no
pointing of the pseudoabscess towards the ure-
thral lumen on cystoscopy as the cystoscopic
presence of obvious thinning of the urethral lumi-
nal mucosa over pseudoabscess can facilitate per-
forming a complete transurethral drainage of the
pseudoabscess.

Pseudoabscess formation and subsequent
drainage of the submucosal space into the true
urethral lumen is the presumptive mechanism for
another small set of chronic local complications:
pseudodiverticulum formation [38].

Urethral prolapse has also been reported in
case reports with several agents of both current
and historic interest [46—48]. Theoretically, this
could occur with any bulking agent if it is causes
separation of the supporting periurethral stroma.
Treatment is local excision, if symptomatic.

Misdiagnosis of periurethral and bladder
masses can occur if the history is not available
[49]; imaging can be definitive [40].

Local tissue necrosis and subsequent erosion
of the overlying mucosa has been described with
a bulking agent leading to its removal from the
market [22, 50]. Most currently available agents
are rarely associated with this in small case series,
as the submucosal injection may reduce blood
supply to the thin overlying mucosal leading to
erosion prior to tissue ingrowth. Fistulation to the



220

D.J. Lightner and J.J. Knoedler

Fig. 20.1 CT imaging reveals a large periurethral fluid
collection, Collagen pseudoabscesses can be challenging
to diagnose on unenhanced CT imaging, the avascular
fluid collection becomes readily apparent after adminis-
tration of contrast agents. Also, the pseudoabscess is
always considerably larger than the injected total bulking
agent volume; these cases do not result from obstruction
due to overbulking. Due to the acute nature of the process,
the pseudoabscess was vaginally drained through a
inverted-U incision, taking care to preserve the periure-

thral fascia. A simple longitudinal incision is made directly
into the pseudoabscess, in order to establish complete
drainage. The pseudoabscess fluid here is typical: nonod-
iferous viscous toothpaste-appearing fluid compresses
adjacent tissues, with negative gram stains for bacteria
and negative cultures even for fastidious organisms. The
high pressures on the surrounding tissues are putatively
the cause of the urethral pain, and reoccurrence of the pain
should precipitate an evaluation for recurrence of the
pseudoabscess (Image courtesy of Howard B. Goldman)

Fig. 20.2 (a) An inverted-U incision for transvagi-
nal drainage of a pseudoabscess assures a watertight
secondary closure minimizing the risk of fistula. (b) The

pseudoabscess should be expressed and drained
completely; loculations can occur and should be ade-
quately drained (Image courtesy of Howard B. Goldman)
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Fig. 20.3 Coronal image
of a large periurethral
pseudoabscess associated
with obstructive voiding
symptoms

vagina has been described [51, 52] as might occur
rarely with any soft tissue expansion occurring in
a limited space.

Chronic urinary retention may develop sec-
ondary to overbulking [53, 54]. The necessity of
transurethral aspiration, or failing this, resection
will lead to the reoccurrence of stress urinary
incontinence. However, in the elderly, the author
has seen the late development of urinary reten-
tion due to progressive loss of detrusor power,
without intervening outlet obstruction or other
complication of the outlet. These rare patients
require treatment as clinically indicated for their
detrusor failure; the bulking agent itself does not
require other management.

Acute systemic complications are exceedingly
rare. Any injected agent—injected at any pressure
in juxtaposition to lymphatics or vessels—could
be potentially migratory or embolic. Construction
of bulking agents above a threshold size of 80 um
reduces but does not eliminate that potential risk
[33]. There have been no reports of symptomatic
embolic phenomenon with the currently available
agents, in contradistinction to older agents, par-
ticularly dangerous is autologous fat [37]. The
embolic and migratory potentials of agents
injected adjacent to lymphatics and blood vessels

has been a concern since the initial investigations
of these agents [28]: it is generally accepted
that bulking agents be larger than 80 pm in
diameter to reduce the risk of these occurrences
[55]. The injection of agents under pressure into
a highly vascular area with abundant lymphat-
ics is likely associated with migration and/or
embolism, but clinical consequences have not
been reported with Durasphere® EXP, Coaptite®
or Macroplastique®. Asymptomatic particle
migration, presumptively into lymphatics and
submucosal tissues, has been described with those
agents which are radiographically visible [33].
Submucosal urethral migration clearly occurs in
men with traumatically injured sphincters treated
with radiographically visible bulking agents, but
these have a low therapeutic efficacy in this set-
ting, limiting their use. Particle size is also directly
related to phagocytic activity, with larger particle
(herein, of Macroplastique) less likely to be
phagocytosed [56]; there have been no clinically
reported sequelae of this phenomenon.

There are no chronic systemic complications
of soft tissue bulking agents reported, in large
part because of the care taken to ensure that these
agents are nonimmunogenic, hypoallergenic and
biocompatible [21].
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This is not to dismiss that fact that several
agents are simply unsafe! Agents producing high-
grade complications such as obstruction from the
granulomata (as in polytetrafluoroethylene), truly
embolic phenomenon (as in autologous fat [37])
should simply not be used. Likewise, agents with
a high prevalence of adverse reactions (as in ure-
thral erosion with ethylene vinyl alcohol copoly-
mer [22], or pseudoabscess formation with
dextranomer-hyaluronic acid [45]) should not be
used, as has occurred with the use of these off-
label.

In summary, the judicious use of the currently
approved bulking agents, Coaptite, Durasphere,
and Macroplastique, in the treatment of sphinc-
teric incontinence are associated with an
extremely low prevalence of local complications,
the most serious of which occur chronically in
the form of pseudoabscess formation and/or out-
let obstruction. The treatment of these two com-
plications is invariably associated with the
reoccurrence of the urinary incontinence. The
reader is cautioned that other bulking agents may
not have the same clinical safety profile particu-
larly when applied in the urethra; off-label use of
other soft tissue bulking agents is specifically
discouraged.
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uterovaginal prolapse, 71-72
vaginal vault prolapse, 72
preoperative considerations and evaluation
anatomic evaluation, 70
anesthesia type, 71
general risk stratification, 71
urinary evaluation, 70-71
terminology, 69
Colpopexy and Urinary Reduction
Efforts (CARE) trial, 30-31
Continuous positive airway pressure
(CPAP) machine, 14
Cosmetic gynecologic surgery
clitoroplasty, 206-207
labioplasty, 197-202
vaginoplasty, 202-206

D

De novo stress urinary incontinence
anterior compartment repair, 29-31
colpocleisis, 74

Distal urethral necrosis, UD, 154

Dynamic graciloplasty, 189

Dyspareunia
intra-operative, 41-42
labioplasty, 201

postoperative identification and management, 4243

preoperative selection, 40—41
urethral diverticulectomy, 154

F
Fecal incontinence
dynamic graciloplasty, 189
sacral nerve stimulation, 189
sphincteroplasty (see Anal sphincteroplasty)
Female urethral reconstructive surgery
ancillary procedures, 145-146
buccal mucosa grafts
advantages, 140
complications, 141
supple urethral coaptation, 141
early complications, 142
intraoperative complications, 141-142
late complications
overactive bladder symptoms, 144

postoperative sphincteric incontinence, 142—144

sexual dysfunction, 145

urethral stricture, 144—145
preoperative complications, 133-135
surgical techniques

factors affecting, 135-137

flap-based urethroplasty techniques, 138

labia minora flap, 138

sharp dissection, 138

transobturator techniques, 139

ventral urethroplasty and labial skin flaps, 139

G
Genitourinary tuberculosis, 172
Growth retardation, 176

H
Hematoma
martius labial fat pad, 211
mesh pain, 92-93
Hematuria-dysuria syndrome, 178
Hemorrhage
anterior compartment repair, 27-29
biologic and synthetic slings, 119-120
posterior compartment repair
abdominal approach, 37

medication and dietary supplement review, 36

physical examination, 36
pneumoperitoneum, 37
preoperative evaluation, 36

stapled transanal rectal resection, 37
treatment, 38-39

vaginal approach, 37-38
vasoconstrictive agents, 38
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retropubic urethropexy procedure, 113 etiology of
transvaginal apical repairs chronic mesh pain syndrome, 93-95
bleeding management, 54 initial evaluation, 93
iliococcygeus vaginal vault suspension, 54-55 intra-abdominal pressure, 93
sacrospinous ligament colpopexy/hysteropexy, innervation of
52-54 femorocutaneous nerves, 96
uterosacral vaginal vault suspension, 55 ilioinguinal nerve, 96
Heparin, 13 parasympathetic pelvic nerves, 95
Hyperammonemia, 178 postganglionic fibers, 94-95
Hypospadias, urethral diverticulectomy, 154 preganglionic sympathetic fibers, 94, 95
Hypoxemia, 14 pudendal nerve, 95-96

musculoskeletal pain
apical prolapse repair, 97-98

I bone-related mesh pain, 98
Infections posterior compartment mesh, 98
bladder augmentation, 172 retropubic mesh placement, 96-97
labioplasty, 200 sacral involvement, 98
Martius labial fat pad, 211 transobturator mesh placement, 97
mesh pain, 93 trauma, 96
surgical site, 17 neurological pain, 99
urinary tract (see Urinary tract infections) patient evaluation
Interstitial cystitis, 172—-173 clinical history, 99-101

physical examination, 101
perioperative bleeding, 99

L perioperative considerations
Labial distortion bleeding, 92-93
pre- and postoperative views, 214 host tissue characteristics, 93
surgical outcomes, 212, 213 infection and contamination, 93
Labioplasty necrosis and ulceration, 92
complications wound disruption, 92
bleeding, 201 prevention, 103
dyspareunia, 201 synthetic mesh placement, 92
infection, 200 treatment, 101-103
postoperative labial asymmetry, 202 visceral pain, 98-99
surgical site breakdown, 200-201 Midurethral polypropylene slings (MUS), 115, 116
suture granulomas and scarring, 201-202 Mucosal tightening/lateral colporrhaphy, 202
indications, 197 Multiple sclerosis, 172
Lazy S technique, 199 Myelodysplasia, 171

surgical techniques, 198
wedge resection technique, 199

Lazy S technique, 202 (0
Lower extremity nerve injury, 19-21 Obesity
Lower urinary tract symptoms (LUTS), 2 anal sphincteroplasty, 190

pelvic reconstructive surgery, 9
Obstructive sleep apnea, 14

M Osteomyelitis, 66-67
Marshall-Marchetti-Kranz (MMK) Osteopenia, 176
procedure, 107-109 Overactive bladder, 172
Martius labial fat pad
complications
hematoma/seroma formation, 211 P
infections, 211 Pelvic organ prolapse (POP), 2
labial distortion, 212-214 Pelvic organ prolapse quantification (POP-Q), 4
pain and/or numbness, 211-212 Pelvic reconstructive surgery
sexual dysfunction, 212 autologous vaginal tissue, 89
indications, 209 biological grafts, 89
surgical technique, 210-211 complications, 5, 6, 87-88
Mesh pain category and timing, 4
advantages and disadvantages, 87 Clavien classification, 3-5

anatomy, 96 midurethral sling, 2
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Pelvic reconstructive surgery (cont.)

POP-Q, 4

POP repair, 2

prevalence, 2

quality and health care delivery, 2-3
site classes and divisions, 4

surgical criteria, 1-2

epidemiology, 88—89
mesh

classification and placement, 91-92
pain (see Mesh pain)

synthetic mesh, 89-90
trocar-guided mesh, 91

Perineorrhaphy, 72
Perioperative complications
age, 9-10
cardiac risk factors, 10
nerve injury

lower extremity, 19-21
risk factors, 18
upper extremity, 18-19

obesity, 9
pulmonary complications

atelectasis and hypoxemia, 14
incidence, 13

obstructive sleep apnea, 14
pneumonia, 14—15

risk factors, 13

sleep apnea, 14

smoking, 13-14

surgical approach, 13

surgical site infections

diagnosis, 17

prophylactic antibiotics, 18
risk factors, 16—17
synthetic mesh, 17

wound infection, 17-18

urinary tract infections, 15-16
venous thromboembolism

anticoagulants, 13

compression ultrasonography, 12
CT angiography, 12-13

D-dimer test, 12

risk factors, 10-11

signs and symptoms, 12

sling and prolapse procedure, 11
thromboprophylaxis, 11-12

Pneumonia, 14-15
Polytetrafluoroethylene, 218
Posterior compartment repair

dyspareunia (see Dyspareunia) hemorrhage

abdominal approach, 37

medication and dietary supplement review, 36

physical examination, 36
pneumoperitoneum, 37
preoperative evaluation, 36

stapled transanal rectal resection, 37
treatment, 38—39

vaginal approach, 37-38
vasoconstrictive agents, 38

prolapse, 33
rectal injury
intra-operative, 43—44

postoperative identification and management, 45-46

preoperative avoidance, 43
vaginal mesh extrusion, 4647
Posterior urethral valves, 171

Pseudoabscess, soft tissue bulking agents

coronal image, 221
CT imaging, 219, 220

transvaginal drainage, inverted-U incision, 220

Pubovaginal sling (PVS), 115

Pudendal nerve terminal latencies (PNTML), 190

R

Radiation cystitis, 172—-173

Retropubic urethropexy procedure
Burch colposuspension, 107-109
complications

intraoperative hemorrhage, 113

osteitis pubis, 113
urge incontinence, 110, 111

urinary tract infections, 109-111
uterine/vaginal vault prolapse, 110, 112

voiding dysfunction, 112-113

Marshall-Marchetti-Kranz procedure, 107-109

S

Sacral nerve stimulation (SNS), 189

Sacrocolpopexy. See Abdominal

sacralcolpopexy (ASC)

Schistosomiasis, 172

Sciatic nerve injury, 19

Skene’s gland abscess, 150

Sleep apnea, 14

Soft tissue bulking agents, 217
acute local complications, 218

acute systemic complications, 221-222

local chronic complications
chronic urinary retention, 221

local tissue necrosis and erosion, 219

pseudoabscess, 219-221

urethral prolapse, 219

vaginal fistulation, 221
polytetrafluoroethylene, 218

Sphincteroplasty. See Anal sphincteroplasty

Spinal cord injury, 172

Stapled transanal rectal resection (STARR), 37

Stone disease, 180
Stress urinary incontinence (SUI)

biologic and synthetic slings (see Biologic and
synthetic slings) de novo stress urinary

incontinence, 29-31, 74
occult SUI, 66

slings (see Biologic and synthetic slings) soft tissue
bulking agents (see Soft tissue bulking agents)

transvaginal urethral diverticulectomy,

152-153
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urethral diverticulectomy, 152—153
urogenital fistula repair, 162

T
Thromboembolism prophylaxis, colpocleisis, 74
Total vaginal hysterectomy (TVH), 30
Transvaginal apical repairs
bowel injury, 55-56
hemorrhage, 52-55
neurologic and pain complications, 56-57
sacrospinous ligament fixation, 56
uterosacral vaginal vault suspension, 57
ureteral obstruction, 49-52
Transvaginal bladder neck closure
complications, 166
fistula
diagnosis, 169
management, 169
indications
indwelling catheter, 165
suprapubic catheter placement, 165
transabdominal approach, 166
transvaginal approach, 166
intraoperative management, 167, 168
postoperative management, 167-169
preoperative management, 166—167
Transvaginal mesh complications
bladder injury, 80
bleeding, 80
clinical evaluation
clinical history, 80-81
physical examination, 81
intra-operative considerations, 79-80
management of
mesh extrusion, 81-82
mesh perforation, 82—85
postoperative considerations, 80
preoperative preparation, 79
rectal injury, 80
synthetic mesh slings, 78
vs. traditional colporrhaphy, 78
Transvaginal urethral diverticulectomy
complications of, 152
intraoperative complications
bleeding, 150
urinary tract injury, 151
malignant lesions, 154-155
postoperative complications, 151
stress urinary incontinence, 152—-153
urethrovaginal fistula, 153
urinary urgency and urge incontinence, 153
prevention of, 149-150
principles of, 152
recurrent symptoms, 153
UD, 153-154
UTI, 154-155
Skene’s gland abscess, 150
urethral strictures, 154
Trimethoprim-sulfamethozole (TMP-SMX), 16

U
Upper extremity nerve injury, 18-19
Ureteral injury
abdominal sacralcolpopexy, 61
anterior compartment repair
delayed diagnosis, 27
delayed management, 27
immediate intra-operative management, 27
incidence of, 26
intra-operative diagnosis, 26-27
pelvic organ prolapse, 26
transvaginal apical repairs, 49
transvaginal SUI, 122
urethral diverticulectomy, 151
Urethral diverticulum (UD)
periurethral masses, 149, 150
Skene’s gland abscess, 149, 150
transvaginal urethral diverticulectomy
(see Transvaginal urethral
diverticulectomy)
Urethral strictures
urethral diverticulectomy, 154
urethral reconstructive surgery, 144-145
Urethrovaginal fistula repair, 162, 163.
See also Urogenital fistula repair
Urinary retention and obstruction
biologic and synthetic slings
clinical presentation, 123
de novo urgency, 126
erosion, 127, 128
extrusion, 128, 129
failed urethrolysis, 126
midurethral sling incision, 124
prolonged retention
and obstruction, 124
pubovaginal sling incision, 124-125
recurrent UTI, 129
retropubic urethrolysis, 126
timing of surgical intervention, 124
transient retention, 123—-124
transvaginal urethrolysis, 125
transvaginal apical repairs
apical suspensions, 51-52
intraoperative presentation, 49-51
postoperative presentation, 51
Urinary tract infections (UTIs), 2
biologic and synthetic slings
bladder and urethral injury, 121
bowel injury, 122
detection of, 120-121
ureteral injury, 122
bladder augmentation, 180-181
pelvic reconstructive surgery, 15-16
retropubic urethropexy procedure, 109-111
transvaginal urethral diverticulectomy
bladder, 151
recurrent UTI, 154-155
ureter, 151
urethra, 151
urogenital fistula repair, 162
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Urinary urgency and urge incontinence
retropubic urethropexy procedure, 110, 111
transvaginal urethral diverticulectomy, 153
urogenital fistula repair, 162-163

Urogenital fistula repair
causes, 157, 158
intraoperative considerations, 160

adjuvant flaps, 161-162

closure, 161

complications, dissection, 161
postoperative complications

stress incontinence, 162

urinary tract infection, 162

urinary urgency, 162-163

vaginal shortening, 163
preoperative considerations

CT urography, 158, 160

cystoscopic examination, 158, 159

fistula location, 158, 159

laparoscopic repair, 160

open abdominal repair, 160

retrograde pyelogram, 158, 159

surgical duration, 157
robotic-assisted laparoscopic repair, 160
transvaginal repair, 160

v
Vaginoplasty
aesthetic, 202
complications
laser and cautery-related, 204205
pelvic muscle dyssynergia, 205
persistent postoperative dyspareunia, 205
site-specific augmentation, 205-206
indications, 202

rejuvenation, 202
surgical procedure, 202-203
Venous thromboembolism (VTE), 10-13
anticoagulants, 13
compression ultrasonography, 12
CT angiography, 12-13
D-dimer test, 12
risk factors, 10-11
signs and symptoms, 12
sling and prolapse procedure, 11
thromboprophylaxis, 11-12
Vesicovaginal fistula repair.
See also Urogenital fistula
repairadjuvant flaps, 161
causes, 157, 158
cystoscopic examination, 159
laparoscopic and robotic-assisted
laparoscopic repair, 160
location determination, 158, 159
prolonged tissue ischemia, 158
stress incontinence, 162
Vitamin B12 deficiency, 179
Voiding dysfunction
biologic and synthetic slings, 122-123
bladder augmentation, 181-182
retropubic urethropexy
procedure, 112113

W
Warfarin, 13
Wedge resection technique, 199

4
Zig—Zag technique, 199
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