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�First Foreword

This second edition of Dr. Howard Goldman’s Complications of Female 
Incontinence and Pelvic Reconstructive Surgery updates the outstanding first 
edition which included a multinational authorship related to those issues of 
quality and safety that are pertinent to female pelvic surgical reconstruction. 
The second edition updates the first edition by including discussions related 
to specific procedures, but also more global issues related to surgical recon-
struction and risks thereof associated. The first chapter of the book summa-
rizes taxonomic classifications for complications both generally and 
specifically. The next two chapters—Patient Consent and Perception of 
Complications and Medical Malpractice—define the importance of the 
engaged and informed patient and the issues surrounding the importance of 
obtaining appropriate informed consent from the standpoint of avoiding med-
ical–legal concerns. The last general chapter deals with Medical and Other 
Types of Complications Related to Pelvic Surgery (and in fact inherent to all 
surgeries). Following these first four chapters, there then follow chapters on 
various prolapse repair concerns followed by incontinence concerns and 
finally specific issues related to management of other lower urinary tract 
symptom complexes and/or anatomic abnormalities.

It is abundantly clear that surgery is only one aspect of approaching com-
plex female disorders. There is an extremely important presurgical time frame 
which not only involves the subjective and objective estimation of the 
patient’s condition, bother, and ongoing life burden but also involves the 
objectification of those symptoms through appropriate, focused, and informed 
testing which will help the surgeon in his or her preplanning for the surgical 
procedure. There has been a great deal of discussion and research into the 
value of certain types of testing modalities (i.e., urodynamics). It is incum-
bent upon the surgeon, for the unique patient, to make the appropriate choice 
of objective testing. The wary surgeon is cautioned that operating for symp-
toms only is fraught with the potential of not completely understanding what 
is causing those symptoms and complicating the initial symptoms with sec-

ondary symptoms arising from surgical intervention. Preoperative preparation, 
education, and realistic expectation setting are critical for not only the periop-
erative time frame but also the chronic postoperative time frame where the 
patient experiences (we hope) some resolution or improvement of their 
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symptoms. Part of urologic pelvic reconstruction is the acknowledgement 
that rarely is success equivalent to cure but rather remediation and improve-
ment. The successful surgeon is one who counsels his or her patient that they 
are embarking upon a journey together which hopefully will result in overall 
improvement, but that the surgeon will stand by their patient regardless of 
outcome for purposes of helping chronically manage any persistent and/or 
new conditions that may arise as a direct result of treatment for the initial 
inciting condition.

This book is a very important contribution and should be used by all who 
venture into the world of pelvic reconstruction for purposes not only of self-

education and edification but also of guidance given the authorities who are 
listed in this book and their expertise in the various areas of concern.

This text should serve as a fundamental reference book for not only those 
in training but also those who have mature careers who are looking for a rapid 
update on specific issues related to female incontinence and pelvic recon-
structive surgery and complications resulting therefrom. I personally find this 
book an outstanding resource. I hope that you will too.

Roger R. DmochowskiDepartment of Urology 
Vanderbilt University Medical Center  
Vanderbilt University Hospital
Nashville, TN, USA

�Second Foreword

Female Pelvic Medicine and Reconstructive Surgery (FPMRS) has made sig-
nificant strides in the last decade, including official subspecialty designation 
by the American Board of Medical Specialties and an ever expanding arma-
mentarium for treating women with urinary incontinence, pelvic organ pro-
lapse, and other pelvic floor disorders. As pelvic reconstructive surgeons, our 
goal is to perform safe and effective procedures that improve the quality of 
lives of women suffering from these disorders. Avoiding and, when neces-
sary, effectively managing perioperative complications are essential goals, 
particularly in this era of Quality and Safety. The FDA’s 2011 public health 
notification on transvaginal mesh and the resultant media and medico-legal 
storm has heightened patients’ awareness of the potential for surgical compli-
cations and made comprehensive knowledge of informed consent, patient 
selection, and avoiding, recognizing and managing mesh-related complica-
tions all the more important. No one understands this better than Howard 
Goldman, M.D., Vice Chair of Quality and Patient Safety for the Glickman 
Urologic Institute at the Cleveland Clinic and internationally recognized 
expert on pelvic surgical complications. In the first edition of Complications 
of Female Incontinence and Pelvic Reconstructive Surgery, Dr. Goldman 
brought together highly experienced pelvic reconstructive surgeons to share 
their expertise on the prevention, recognition, and management of a broad 
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spectrum of surgical complications. In this second edition, this novel and 
highly valuable resource has been expanded significantly to include new 
chapters exploring the medico-legal implications of surgical complications as 
well as the informed consent process and patient perception of complications. 
Additionally, the coverage of sling complications has been vastly expanded 
and includes separate chapters on complications from midurethral, transobtu-
rator, fascial, and single-incision slings and retropubic procedures.

In my opinion, Complications of Female Incontinence and Pelvic 
Reconstructive Surgery, Second Edition, is an essential text that should be on 
the bookshelves of all FPMRS specialists. It provides practical, real-world 
advice that should improve your ability to provide high-quality care to your 
patients.

Department of Obstetrics  
Gynecology and Women’s Health Institute
Cleveland Clinic
Cleveland, OH, USA

Matthew D. Barber
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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.

Mickey KarramCincinnati, OH, USA

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 infor-
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mation 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.

Victor W. NittiNew York City, NY, USA
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�First Foreword

A renowned surgeon in Abraham Verghese’s “The Covenant of Water” 
remarked to a junior colleague who saved a postoperative catastrophe through 
diligent awareness, preparation, and attentiveness: “Good surgeons can do 
any operation. Great surgeons take care of their own complications.”

Experts from Urology and Urogynecology have joined forces under the 
editorial guidance of Drs. Howard Goldman and Jacqueline Zillioux to pro-
duce an updated third edition of Complications of Female Incontinence and 
Pelvic Reconstructive Surgery that provides detailed and pragmatic guidance 
to surgeons committed to complication prevention, diagnosis, and manage-
ment. As the field of Urogynecology and Reconstructive Pelvic Surgery rests 
on restoring quality of life, complications that induce suffering are particu-
larly hard for patients and their doctors to endure. Fortunately, procedures in 
our field are not commonly associated with severe adverse events. This 
results, however, in many surgeons not having experiential training in how to 
manage a particular problem. Coalescing evidence-based strategies with 
expert opinion for the evaluation and management of complications associ-
ated with the full breadth of female urology and urogynecology procedures in 
one textbook is a valuable resource for patient care. It is also an excellent 
physician resource for board preparation and review.

Since the previous edition of this textbook was published in 2017, practice 
patterns have evolved with a focus on harm reduction. Procedures such as 
urethral bulking, single-incision slings, vaginal laser, and hysteropexy have 
increased in popularity, largely due to lower risks. However, as our patients 
live longer and get sicker, more challenging interventions and repeat opera-
tions are often needed, often with compounded risk. This expanded and 
updated textbook, arranged primarily by surgical procedure (anterior and 
posterior compartment repair, uterosacral and sacrospinous ligament fixation, 
sacrocolpopexy, colpocleisis, colposuspension, fascial slings, synthetic 
slings, female urethral reconstruction, urethral diverticulectomy, fistula 
repair, anal sphincteroplasty, cosmetic gynecology, urethral bulking, sacral 
neuromodulation, intravesical botulinum toxin injection, and flaps) has the 
addition of the following new chapters: hysteropexy, mesh products, vaginal 
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laser treatments, autologous graft harvest, gender-affirming surgery, and pro-
lapse after cystectomy. This third edition serves as a resource to all pelvic 
surgeons for mundane to complex complication scenarios.

Department of Urology
Wake Forest School of Medicine
Winston Salem, NC, USA

�Second Foreword

A foreword is supposed to reflect a personal introduction to a book, written 
especially for the readers, and is supposed to whet their appetite for 
proceeding.

To paraphrase a line in the movie Forrest Gump, “it happens.” Despite our 
very well-planned and well-executed efforts to surgically correct or improve 
a situation, adverse events do occur. Some of these are predictable and have 
been discussed with the patient beforehand, but some are not very predictable 
and have not been mentioned, or perhaps they have been, but were described 
as “very rare.” Generally, in a global textbook of a medical discipline, the 
subject of complications is relegated to the end of a chapter discussing surgi-
cal correction. Often, these discussions do not yield as much information as 
desired by the individual under whose direction the complication has 
occurred. Thus, the great value of a textbook such as this which deals only 
with this side of a surgical discipline, in this case the surgical subspecialty of 
Urogynecology and Pelvic Reconstructive Surgery (URPS).

This is the third edition of this book, and so it has demonstrated “staying 
power” to the publisher and to the segment of surgeons who practice in these 
areas. Howard Goldman, a true expert in all areas encompassed by URPS, has 
added a co-editor for this addition, Jacqueline Zillioux, a rising young expert, 
and they have again recruited a roster of recognized superstars in these fields 
as contributors. All chapters have been extensively updated (the last edition 
was published in 2017), and totally new chapters have been added on hystero-
pexy, mesh products, vaginal laser treatment, autologous graft harvest, gen-
der affirming surgery, and prolapse occurrence after female cystectomy. New 
authors have been chosen for the chapters on sacral neuromodulation and on 
mesh-related pain. All surgeons who practice in the area of URPS, whether 
fellowship trained or not, will want this book on their shelves or computers, 
and it will prove to be an essential resource for residents and fellows in these 
areas as well. The book provides succinct but complete information from 
patient consent guidelines and how to reduce malpractice risks and how to 

Catherine A. Matthews
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recognize and correct virtually all adverse events related to the Surgery of 
Female Incontinence and Pelvic Reconstruction. In my opinion, it represents 
a most valuable and up-to-date contribution to our field.

Professor of Urology, Director of Business  
Development and Mentoring  
Desai-Sethi Institute of Urology
University of Miami Miller School of Medicine
Miami, FL, USA

Emeritus Professor, Chief and Program  
Director of Urology
University of Pennsylvania Perelman School of Medicine
Philadelphia, PA, USA

Alan J. Wein
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1Taxonomy of Complications 
of Pelvic Floor Surgery

Karla Rebullar, Joshua A. Cohn, Alex Gomelsky, 
Laura A. Chang-Kit, and Roger R. Dmochowski

�Introduction

The etymology of the word “taxonomy” is from 
the Greek taxis, meaning orderly arrangement, 
and nomos, meaning law. Stedman’s Medical 
Dictionary defines “taxonomy” as the systemic 
classification of living things or organisms; how-
ever, more recently, the term has come to mean 
any specialized method of classifying objects or 
events. The aim of taxonomic classification of 
surgical complications is to permit comparison of 
adverse outcomes and assist in risk stratification. 
In this chapter, we review the existing broader 
surgical classification systems that may be appli-
cable to female pelvic medicine as well as those 
systems specifically developed for female recon-
structive procedures.

�The Need for Taxonomy 
of Complications

Complications are an unfortunate but inevitable 
aspect of patient care and surgery, in particular. 
Complications are usually multifactorial and can 
accompany even the most minor, least invasive, 
and routine procedures. The tracking and report-
ing of surgical complications are essential to 
identifying areas for quality improvement. 
Historically, reporting of complications has been 
inconsistent, and, therefore, outcomes are diffi-
cult to compare. Martin and colleagues devel-
oped a list of ten critical elements of accurate and 
comprehensive reporting of surgical complica-
tions [1]. These criteria included: (1) providing 
the methods for data accrual, (2) duration of fol-

low-up, (3) outpatient information, (4) definition 
of complications, (5) mortality rate and cause of 
death, (6) morbidity rate and total complications, 
(7) procedure-specific complications, (8) severity 
grade, (9) length-of-stay data, and (10) risk fac-
tors included in the analysis. The authors found 
that of 119 articles published between 1975 and 
2001 reporting data on 22,530 patients who had 
undergone pancreatectomy, esophagectomy, and 
hepatectomy, none reported all ten criteria, and 
only 2% reported nine out of ten. The most fre-
quently omitted criteria were outpatient informa-
tion (22%), definitions of complications (34%), 
risk factors included in the analysis (29%), and 
severity grade (20%). Similarly, Donat and 
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colleagues found that only 2% of 109 studies 
between 1995 and 2005 encompassing 150,000 
patients following urologic oncology procedures 
met nine or more of the ten criteria [2 ]. Seventy-
nine percent failed to report definitions for com-
plications, 67% complication severity, 63% 
outpatient data, 59% comorbidities, and 56% 
duration of reporting period. Both studies high-
lighted the need to develop standardized systems 
for reporting complications and disseminate 
these systems.

Reporting of complications in female pelvic 
reconstruction suffers from similar challenges. 
Depending on the type of procedure and defini-
tion of complication, the prevalence of complica-
tions in reconstructive pelvic surgery varies 
significantly. For example, a meta-analysis [3] of 

randomized controlled trials (RCTs) for mid-
urethral sling (MUS) reported rates of bladder 
penetration of 0–24%, hematoma formation 
0–16.1%, bladder erosion 0–13.1%, and vaginal 
extrusion 0–5.9%. Postoperative storage and 
voiding lower urinary tract symptoms (LUTS) 
were reported in 0–41.3% and 0–55.1% of 
women, respectively. Furthermore, many of the 
RCTs did not report any data on the abovemen-
tioned complications. In a meta-analysis of RCTs 
in the treatment of pelvic organ prolapse (POP), 
Maher and coworkers [4] similarly reported that 
only 16 out of 56 (29%) RCTs evaluating 5954 
women reported data on the impact of surgery on 
bladder outcomes.

The reporting of complications in surgery and 
in female reconstructive surgery may be incon-
sistent for several reasons. First, a complication 
by one surgeon’s consideration may not be seen 
as one by another surgeon and therefore may not 
be consistently reported. Second, specific abnor-
mal cutoff values for measures such as estimated 
blood loss and postvoid residual volume (PVR) 
are not universally agreed upon, complicating the 
reporting of outcomes such as hemorrhage and 
urinary retention, respectively. Third, prior stud-
ies had primarily focused on outcomes such as 
anatomic success in pelvic organ prolapse (POP) 
repair or resolution of incontinence in MUS 
placement, failing to note other potential sequelae 
of surgery, such as voiding dysfunction or dyspa-

reunia, which may have a significant impact on 
quality of life (QoL).

Reasons for underreporting may include lack 
of centralized registries for reporting complica-
tions, disincentives to report such as professional 
embarrassment or retribution, the cumbersome 
nature of reporting complications in a busy clini-
cal practice, or complications occurring remote 
from surgery of which the provider may not be 
aware. The ideal classification and reporting 
method would mitigate any of these potential rea-
sons, resulting in increased reporting of compli-
cations and greater opportunity for quality 
improvement.

�Existing Complication Classification 
Systems

In 1992, Clavien and coworkers [5] proposed a 
classification system for surgical complications 
that would in conjunction with subsequent work 
by Dindo and colleagues [6] develop into the pre-
dominant classification scheme for reporting 
adverse outcomes. Clavien and colleagues distin-
guished between three types of negative out-
comes: complications, failure to cure, or sequelae 
[5]. Complications were defined as any deviation 
from the normal postoperative course, which also 
included asymptomatic complications such as 
arrhythmias and atelectasis. A sequela was 
defined as an “after effect” of surgery that was 
inherent to the procedure. Failure to achieve a 
cure meant that the original purpose of the sur-
gery was not achieved, even if the surgery had 
been executed properly and without complica-
tions. What has come to be known as the Clavien–
Dindo classification of complications considers 
only complications and not treatment failures or 
sequelae.

The Clavien–Dindo classification system con-
sists of five grades [6]. Grade I complications 
include any deviation from the normal postopera-
tive course without the need for any pharmaco-
logical treatment or surgical, endoscopic, or 
radiological intervention. Grade I therapeutic 
regimens include replacement of electrolytes, 
physiotherapy, and medications such as 
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antiemetics, antipyretics, analgesics, and diuret-
ics. Wound infections that are opened at the bed-
side also fall into this grade. Grade II 
complications require pharmacological treatment 
with medications other than those allowed for 
grade I complications. Transfusion of blood 
products and total parenteral nutrition constitute 
grade II complications. Grade III complications 
require surgical, endoscopic, or radiological 
intervention. This category is subdivided into IIIa 
(not under general anesthesia) and IIIb (under 
general anesthesia). Grade IV complications are 
life-threatening and require intermediate or 
intensive care management. Central nervous sys-
tem complications such as brain hemorrhage, 
ischemic stroke, and subarachnoid bleeding are 
included in this category, while transient isch-
emic attacks are not. Category IV is subdivided 
into IVa (single-organ dysfunction, with or with-
out dialysis) and IVb (multiorgan dysfunction). 
The 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 follow-
up to fully evaluate and grade the complication.

In essence, the grading of complications using 
the modified Clavien system is related to the 
intensity of the treatment directed at correcting 
the complication [6]. The intent is a link between 
the severity of the complication and its associated 
morbidity. Dindo and colleagues validated the 
modified Clavien classification in 6336 patients 
undergoing elective surgery in their institution 
over a 10-year period. Adjusting for surgical 
complexity, the authors found that the Clavien 
grade of complications significantly correlated 
with the duration of the hospital stay, a surrogate 
marker of outcome. A strong correlation was also 
observed between the complexity of surgery (and 
assumed higher complication rates) and the fre-
quency and severity of complications. 
Furthermore, over 90% of surgeons in an interna-
tional survey conducted by the authors found the 
classification system to be simple, reproducible, 
and logical, and reported that they would support 
the introduction of the classification system into 
their clinical practice. The modified Clavien sys-

tem has now become the most widely used com-
plication classification system across surgical 
disciplines [7], including urology [8].

In 2011, a classification of complications 
directly related to the insertion of prostheses 
(meshes, implants, tapes) or grafts in female pel-
vic floor surgery was introduced [9]. Following 
this initial joint effort of the International 
Urogynecological Association (IUGA) and 
International Continence Society (ICS), classifi-
cation systems were published in 2012 for com-
plications related to native tissue female pelvic 
floor [10] and POP repair [11].

The 2011 prostheses complication report spe-
cifically combined the input of members of the 
Standardization and Terminology Committees of 
the IUGA and the ICS and a Joint IUGA/ICS 
Working Group on Complications Terminology 
and was assisted at intervals by many expert 
external referees [9]. 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 of each 
complication is broken down into three parts: cat-
egory (C), time (T), and site (S). The category (C) 
is stratified by location of compromise (vagina, 
urinary tract, bowel or rectum, skin or musculo-
skeletal system, and hematoma or systemic com-
promise) and symptom severity (asymptomatic, 
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 musculoskel-
etal site, and intra-abdominal location. A patient 
may have more than one complication, and the 
most severe endpoint and corresponding time 
point are chosen for each. Additionally, grades of 
pain may be assigned as a subclassification of the 
complication category. The subjective presence 
of pain by the patient only may be graded from 
“a” to “e” (asymptomatic or no pain to spontane-
ous pain). Each complication is assigned a cate-
gory time site (CTS) code consisting of three or 
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four letters and four numerals and should theo-
retically encompass all conceivable scenarios for 
describing operative complications and healing 
abnormalities. There is notably no classification 
of functional issues or urinary tract infection 
(UTI).

The 2012 IUGA/ICS Joint Terminology and 
Classification of the Complications Related to 
Native Tissue Female Pelvic Floor Surgery was 
written by the same lead author as the 2011 joint 
report and proposed a slightly modified CTS sys-
tem [10]. The CTS system for native tissue repair 
is virtually identical on its surface to the system 
developed for insertion of prostheses. However, 
because there is no mesh, tape, or other implant 
in native tissue repair, the definitions for “expo-
sure” and “extrusion” are applied to permanent 
suture material “visualized through separated 
vaginal epithelium” and “protruding into the vag-
inal cavity,” respectively. In addition, the terms 
“granulation” (i.e., “fleshy connective tissue pro-
jections on the surface of a wound, ulcer, or 
inflamed tissue surface”) and “ulcer” (i.e., “lesion 
through the skin or a mucous membrane resulting 
from loss of tissue, usually with inflammation”) 
were added to the terminology. As with the ear-
lier proposal for classification of implant compli-
cations, functional issues and UTIs were omitted 
from the classification system. A subsequent joint 
IUGA/ICS report [11] proposed that Clavien–
Dindo grade and functional outcomes such as 
postoperative pain, LUTS, bowel dysfunction, 
sexual dysfunction, other de novo symptoms, and 
backache should be reported along with the CTS 
classification.

Developed in 2013, the Comprehensive 
Complication Index (CCI), is an alternative sys-
tem of the Clavien–Dindo that aggregates all 
patient complications on a continuous scale [12]. 
Whereas the Clavien–Dindo selects only the sin-
gle most severe complication, the CCI aims to 
consider all complications and their respective 
severity. The overall morbidity is reflected on a 
scale from 0 (no complication) to 100 (death). 
The complex CCI formula is outside the scope of 
this book chapter; however, a calculator is readily 
available online [13] for clinicians to access 
( https://www.cci-calculator.com).

Despite the reproducibility and wide accep-
tance of the Clavien–Dindo system (even with 
the modification provided by the CCI), the sys-
tem is not designed to include reporting of intra-
operative complications. Recognizing this 
limitation, the European Association of Urology 
(EAU) published a classification of intraopera-
tive events in 2020 [14]. They aimed to develop a 
“simple, systematic, objective, and reproducible” 
grading system for intraoperative complications. 
The EAU ad hoc Complications Guidelines Panel 
developed the grading system using two rounds 
of expert consensus (≥70% agreement) followed 
by validation in hypothetical clinical scenarios to 
test clinical performance. The proposed EAUiaiC 
(EAU intraoperative adverse incident classifica-
tion) system comprises eight adverse incidence 
grades: Grade 0 (no deviation and no conse-
quence to the patient), Grade 1 (requires change 
in planned intraoperative steps but addressed in a 
controlled manner with no long-term side 
effects), Grade 2 (may have short-/long-term side 
effects), Grade 3 (life-threatening but not requir-
ing tissue/organ removal), Grade 4A (requires 
tissue/organ removal), Grade 4B (unable to com-
plete procedure as planned) to grade 5B (wrong 
surgery site or intraoperative death) [14].

To date, there have been no updates to the 
IUGA/ICS Classification system discussed 
above, and many recent studies [15, 16] continue 
to report their complications using either the CTS 
classification or the Clavien–Dindo.

�The Challenge of Implementing 
a Classification System 
of Complications

Inherent to the definition of taxonomy is that the 
classification system should reduce complexity 
by presenting a logical and hierarchical represen-
tation of categories. The classification should 
likewise provide a means for organizing and 
accessing vast quantities of data in an intuitive 
and streamlined manner. Perhaps owing to the 
complexity of female pelvic reconstruction and 

any associated standardized schema, the adoption 
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Gore-Tex mesh, 100
Lone Star® retractor, 102
Nygaard meta-analysis, 100
retrospective cohorts, 100
risk factor, 101
signs and symptoms, 99
treatment, 101, 102

Mesh excision technique, 165
Mesh extrusion/exposure, 74–76, 147, 203, 226–227
Mesh perforation, 203

of bladder, 147, 148
of rectum, 148
urinary fistula, 193–194

Mesh-related pain, 192–193
Mesh-related urinary tract sequelae, 186
Mesh sacrocolpopexy, 405
Mesh sacrospinous suspension, 405
Metoidioplasty, 395
Metronidazole, 37
Microsurgical anastomoses of donor nerve, 395
Midurethral sling (MUS), 132, 185, 201, 202, 219, 357

long-term sequelae, 194
plethora of complications, 195
preventing urinary tract complications, 185
recurrent/persistent SUI, 195

Mid-urethral synthetic slings (MUSS), 173
Midurethral urethrovaginal fistula, 254
Minimally invasive, 219
Minimally invasive prolapse repair, 121
Minimally invasive sacrocolpopexy (MIS SCP), 117, 

118
anterior dissection, 122
concomitant midurethral sling, 124
hysterectomy, 120
mesh attachment to sacrum, 123
mesh attachment to vagina, 122
pain management and bowel complications, 124
patient selection, 118
peritoneal closure, 123
persistent pain, 125
posterior dissection, 122
prolapse recurrence, 124
sacral dissection, 120
set-up, 119
sexual complications, 125

MMK procedure, see Marshall Marchetti Krantz (MMK) 
procedure

Modified Clavien–Dindo classification, 5, 7
Monopolar cautery, 99
Mouse protection assay (MPA), 387
Mucus, 291, 397
Multiple aspirations, 344
Multiple sclerosis, 280
Myelodysplasia, 280
Myobloc®, 384
Myofascial pelvic pain, 382

N
National Institute for Clinical Excellence (NICE), 345

National Surgical Quality Improvement Program 
(NSQIP) database, 282

Necrosis, 324
Needless® device, 222, 223
Neobladder vaginal fistula, 407
Nerve injury, 37–39, 180, 343, 348–349
Nerve-sparing technique, 403, 404
Neurogenic detrusor overactivity (NDO), 382
Neuropathic pain, 343, 376
Neurotransmitter acetylcholine, 381
New-onset clitoral pain, 325
Nickel, 372
Nighttime incontinence, 406
Nocturnal incontinence, 292
Non-oncologic cystectomy, 401
Nygaard meta-analysis, 100

O
Obesity, 27
Obliterative surgery, 409
Obstetrical fistulae, 261, 262
Obstructive sleep apnea, 32
OnabotulinumtoxinA (BoNT-A), 381

administration, 382
before/during pregnancy, 383
for bladder applications, 384
hypersensitivities and absolute contraindications, 

382–383
immunogenicity of, 387
injections for OAB, 384
injection technique and local complications, 384–385
long-term therapy with, 387
multiple applications of, 388
potential drug interactions, 384
preparations, 384
systemic complications, 385

Oophorectomy, 402
Open abdominal repair, 263
Open drainage, 344
Ophira® device, 222, 223
Optimal lead placement, 373
Optimal programming, 373
Optimal vaginal wall thickness, 204
OPUS trial, 51
Organ-sparing technique, 403
Ornipressin, 60
Orthotopic neobladder, 406
Osteitis pubis, 159
Osteomyelitis, 105, 106
Outpatient laser therapy, 331
Outward migration, 373
Overactive bladder (OAB), 187, 244, 281, 330, 382

P
Pain, 73, 227, 256, 338, 375
Palpable tender mesh arm, 150
Patient Attitudes to Scarring Scale (PASS), 345
Patient driven therapy, 343
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Patient Scar Assessment Questionnaire, 345
Pelvic floor muscle rehabilitation, 56
Pelvic floor physical therapy, 394, 406
Pelvic floor surgery

complications
classification systems, 2–6
Clavien–Dindo classification system, 2, 4
IUGA/ICS classification system, 3, 5
modified Clavien–Dindo classification, 5, 7
taxonomy, 1, 2

pelvic organ prolapse quantification (POP-Q) system, 
5

Pelvic muscle dyssynergia, 323
Pelvic organ prolapse (POP), 117, 129, 155, 341, 

407–409
Pelvic Organ Prolapse Distress Index (POPDI-6) 

questionnaire, 407
Pelvic organ prolapse prophylaxis, 404–405
Pelvic Organ Prolapse Quantification (POP-Q) system, 5
Pelvic organ prolapse repair, 163, 405
Pelvic pain, 164, 165, 192
Pelvic reconstructive surgery

general risk factors, 27
age, 28
cardiac, 28, 29
obesity, 27

nerve injury, 37–39
perioperative risk, 27–29
pulmonary complications, 32–33
surgical site infections, 35–37
urinary tract infections (UTIs), 33
venous thromboembolism (VTE), 29–31

Pelvic surgery, 122, 143
Pelvicol®, 100
Penicillin allergy, 36
Penile/testicular prosthess, 398
Percutaneous nerve evaluation (PNE), 367, 369
Perineorrhaphy, 64
Peripheral nerve evaluation (PNE), 374
Peritoneal tissue, 391
Peritoneal vaginal fistulas, 407
Periurethral bulking agent injection, 358

early-onset complications, 359
late-onset local complications, 359–362
systemic complications, 362–363

Periurethral dissection, 222
Periurethral pseudoabscess/granuloma, 360
Persistent postoperative dyspareunia, 323
Persistent vaginal canal, 397–398
Pessary, 409
Pfannenstiel incision, 343
Phalloplasty, 395
Phenazopyridine, 84
Physical therapy, 343
Pneumoperitoneum, 59
Polyacrylamide hydrogel, 357, 358
Polypropylene mesh arms, 113
Polytetrafluoroethylene, 358
Posterior anal repair, 302
Postmenopausal vaginal atrophy, 69

Postoperative labial asymmetry, 320
Postoperative neuropathy, 39
Postoperative pneumonia, 33
Postoperative sphincteric incontinence, 241–243
Post-void residual (PVR), 385, 386
Pregabalin, 39
Pregnancy, 293
Presacral hemorrhage, 98
Prior pelvic radiation, 358
Prolapse, 330

recurrence, 113
repairs, 52
surgery, 27, 28, 30

Prophylactic antibiotics, 37
Pubovaginal sling (PVS), autologous fascia, 173
Pudendal nerve terminal latencies (PNTML), 304
Pulmonary complications, 32–33
Pulmonary embolism (PE), 29, 31
Pyrolytic carbon coated zirconium beads, 358

R
Radiation cystitis, 382
Radical cystectomy, 401
Randomized controlled trials (RCTs), 385
Reconstitution techniques, 384
Reconstructive pelvic surgery, 6
Reconstructive surgery, 409
Rectal injury, 394
Rectocele repair

abdominal approach, 57
bladder injury, 76
complications, 57
constipation, 73
dyspareunia, 62

intraoperative considerations, 63–66
postoperative management, 66–67
preoperative evaluation, 62, 63

hemorrhage, 57
intraoperative management, 58–61
postoperative management, 61, 62
preoperative prevention, 58

mesh extrusion/exposure, 74–76
nonsurgical therapies, 56
pelvic floor muscle rehabilitation, 56
postoperative pain, 73
rectal injury, 68

delayed presentation, 71
identification, 70, 71
intraoperative prevention, 69–70
preoperative prevention, 68–69
rectovaginal fistula, 71, 72

surgical approaches, 56
transanal approach, 57
urinary retention, 73
urinary tract infection, 74
vaginal approach, 57

Rectovaginal fistula, 71, 72
Rectum, mesh perforation of, 147, 148
Rectus fascia graft harvest, 341
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complications, 342–343
cosmesis, 345–346
deep venous thrombosis (DVT), 345
hernia, 347
infection, 342–343
nerve injury, 343
seroma, 344

vascular complications, 344–345
Recurrent stress urinary incontinence, 207
Recurrent urethral diverticulum, 255
Renal insufficiency, 289
Retrograde pyelograms, 148
Retrograde urethrography, 397
Retropubic procedures, 154
Retropubic urethropexy procedures, 153–155
Right-sided fixation, 91
Robotic assistance, 59
Robotic-assisted laparoscopic repair, 264
Robotic vaginoplasty, 391
Rotated rechargeable IPG, 369
Round ligament suspension, 405

S
Sacral nerve modulation (SNM), 301
Sacral nerve stimulation (SNS), 367
Sacral neuromodulation (SNM), 367

activation during pregnancy, 376
allergic/immune system reactions, 372
deactivation, 377
device extraction, 371–372
infection, 369–371
loss of effective symptom control, 373–374
magnetic resonance imaging (MRI), 377
poor candidate selection, 376
pregnancy, 376
referred pain in leg/foot, 375
revision for declining efficacy, 374
suspected nerve damage, 376

Sacral neuromodulators, 372
Sacral promontory, 123
Sacrocolpopexy, 106, 141, 150, 405
Sacrohysteropexy, 111–113
Sacrospinous hysteropexy, 109–113
Sacrospinous ligament fixation (SSLF), 91, 112

bowel injury, 94, 95
hemorrhage, 92–93
pain, 93–94
urinary tract injury, 93

Scar cosmesis, 345
Scar Cosmesis Assessment and Rating (SCAR) scale, 

345
Schistosomiasis, 281
Self-intermittent catheterization (SIC), 188
Sequential compression devices (SCDs), 345
Seroma, 338, 344, 349
Sexual dysfunction, 192–193, 245, 339, 403
Sexual function, 405–406
Shared decision-making, 9, 11, 14

gender-affirming surgery, 14
patient perception in available tools, 13

urogynecology and reconstructive pelvic (URPS), 12, 
13

Silicone gel sheets, 345
Single-incision mini-sling (SIMS), 219

characteristics, 220, 221
perioperative considerations, 222
postoperative considerations, 223
preoperative considerations, 221, 222

Single-incision slings, 226
SISTEr trial, 155, 156, 158
Site-specific augmentation complications, 324
Sleep apnea, 32
Sling revision/urethrolysis, 178–179
Small bowel obstruction (SBO), 88, 89, 99, 104, 123
Small volume seromas, 344
Smoking, 32
Sodium fluorescein, 84, 85
Sodium morrhuate, 358
Solyx® device, 222, 223
Spinal cord injury, 383
Split-thickness skin grafts, 404
Spondylodiscitis, 105, 106
Spontaneous closure, 397
Staged urethroplasty, 397
Stapled transanal rectal resection (STARR), 61, 71
Stem cell periurethral injections, 358
Stenosis, 392
Stone disease, 291
Stones, 257
Stress urinary incontinence (SUI), 45, 49–51, 124, 132, 

173, 185, 201, 219, 253, 254, 328, 341, 357
Suboptimal lead placement, 373
Supracervical hysterectomy (SCH), 120
Suprapubic pain

risk factors, 166
suprapubic dissection, 166
treatment, 166

Surgical mesh litigation, malpractice, 24–25
Surgical site breakdown, 318
Suture erosions, 99
Suture granulomas and scarring, 319
Symptomatic and large hernias, 342
Symptomatic hematomas, 344
Symptomatic muscle hernias, 347
Synthetic mesh, 13, 36, 143, 144
Synthetic midurethral slings, 163
Synthetic slings, 203
Systematic review and meta-analysis (SRMA), 119

T
Teflon®, 100
Temporary catheter dilation, 397
Tetrafluoroethylene, 358
The transvaginal tape (TVT), 202
Thigh pain

outcomes, 169
risk factors, 167
thigh dissection, 168
transobturator slings, 167
treatment, 168
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Tibilais anterior, 347
TiCron®, 106
Tined lead extraction, 371
Tinel’s sign, 348
Tissue encapsulation, 374
TOMUS trial, 163, 167
Topical analgesia, 406
Total hysterectomy (TH), 120
Traditional colporrhaphy, 45, 48
Traditional laparoscopy (TL), 119
Transient adverse events, 385
Transient postoperative retention, 359
Transobturator posterior anal sling (TOPAS) procedure, 

302
Transvaginal mesh, 141, 143

excision of, 149
for pelvic organ prolapse repair, 163

Transvaginal mesh repairs
avoiding complications of, 144–146
intraoperative complications, 145–146
intraoperative considerations, 144–145
postoperative considerations, 145
preoperative considerations, 144

Transvaginal repair, 264, 409
Transvaginal urethral diverticulectomy

complications, 253
principles, 252

Transvaginal urethrolysis, 158
Trendelenberg positioning, 37, 38
Trial of Midurethral Slings (TOMUS), 204
Trimethoprim-Sulfamethoxazole (TMP-SMX), 34
Tuberculosis, 281
Tuberculous cystitis, 281
TVT-Secur device, 221, 222

U
Ultrasonography (US), 344, 347
Ultrasound, 342
Unilateral fixation, 91
Ureter, 251, 252
Ureteral injury, 46–48, 99, 111–112, 121

delayed diagnosis, 47
delayed management, 47
during abdominal surgery, 47
during gynecologic surgery, 46
during vaginal surgery, 47
intraoperative diagnosis, 47
intraoperative management, 47

Ureteral obstruction, 83–85
intraoperative complications, 85
postoperative complications, 87, 88

Ureteroneocystostomy, 48
Urethra, 186, 251
Urethral bulking agent injection, 357
Urethral diverticulum (UD), 249, 252
Urethral erosion, 180
Urethral injuries, 174–175, 211
Urethral stricture, 244, 245, 255, 382, 397
Urethrectomy, 407

Urethrocutaneous fistula, 395–397
Urethrolysis, 158, 178–179, 190, 191
Urethropexy, retropubic, 155
Urethrovaginal fistula, 254, 267, 268, 394
Urge incontinence (UI), 157, 225, 254
Urinary fistula, mesh perforation, 193–194
Urinary function, 406
Urinary incontinence, 201

abdominal retropubic procedures for, 153
female stress, 174

Urinary retention, 51–52, 177–178, 225, 226, 241, 359, 
385–386

Urinary tract infections (UTIs), 33–35, 74, 156–157, 
180, 187, 244, 256, 291, 359, 383, 385–386

Urinary tract injury, 156, 186–187, 251
Urinary tract sequelae, 186
Urinary urgency, 254
Urine, 397
Urine culture test, 34
Urine dipstick testing, 34
Urodynamics (UDS), 186
Urogenital fistula, 261, 262
Urogynecology and pelvic reconstructive surgery 

(URPS), 11–13, 412
Urolastic®, 360
Urologic pelvic surgery, 6
Urologists, 398
Uterine preservation, 109, 110, 113
Uterine vault prolapse, 157
Uterosacral hysteropexy, 109, 111, 112
Uterosacral ligament suspension (USLS), 109, 111
Uterosacral ligament vaginal vault suspension (USVVS), 

83, 89
bowel injury, 88
evisceration, 89
hemorrhage, 83
neurologic complications, 89
pain complications, 89
ureteral obstruction

injury and, 83, 84
intraoperative complications, 85–87
postoperative complications, 87

UTIs, see Urinary tract infections

V
Vaginal approach, 60
Vaginal bleeding, 175
Vaginal canal, 391
Vaginal cuff dehiscence, 409–412
Vaginal dilators, 67
Vaginal fibrosis, 331
Vaginal flaps, 147
Vaginal laser therapy, 331, 332
Vaginal mesh erosion, 98

colpocleisis type approach, 102
concomitant hysterectomy, 101
full bowel preparation, 102
Gore-Tex mesh, 100
Lone Star® retractor, 102
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