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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 prepara-
tion, education, and realistic expectation setting are critical for not only the
perioperative time frame but also the chronic postoperative time frame where
the patient experiences (we hope) some resolution or improvement of their
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
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First Foreword

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. Dmochowski

Department 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 armamen-
tarium for treating women with urinary incontinence, pelvic organ prolapse, 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 necessary, effectively man-
aging 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 complications and made comprehensive
knowledge of informed consent, patient selection, and avoiding, recognizing
and managing mesh-related complications 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 reconstruc-
tive surgeons to share their expertise on the prevention, recognition, and man-
agement of a broad 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 com-
plications 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,
transobturator, 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.

Matthew D. Barber

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

Cleveland, OH, USA
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Taxonomy of Complications
of Pelvic Floor Surgery

Joshua A. Cohn, Alexander Gomelsky,
Laura A. Chang-Kit, and Roger R. Dmochowski

Introduction

The etymology of the word “taxonomy” is from
the Greek raxis, 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 sur-
gical classification systems that may be applicable
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to female pelvic medicine as well as those sys-
tems 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 is essential to iden-
tifying areas for quality improvement.
Historically, reporting of complications has been
inconsistent and therefore outcomes difficult to
compare. To this end, Martin and colleagues
developed a list of ten critical elements of accu-
rate and comprehensive reporting of surgical
complications [1]. These criteria included: (1)
providing the methods for data accrual, (2) dura-
tion of follow-up, (3) outpatient information, (4)
definition of complications, (5) mortality rate and
cause of death, (6) morbidity rate and total com-
plications, (7) procedure-specific complications,
(8) severity grade, (9) length-of-stay data, and
(10) risk factors 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

H.B. Goldman (ed.), Complications of Female Incontinence and Pelvic Reconstructive Surgery,
Current Clinical Urology, DOI 10.1007/978-3-319-49855-3_1
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all ten criteria, and only 2% reported nine out of
ten. The most frequently omitted criteria were
outpatient information (22%), definitions of
complications (34%), risk factors included in the
analysis (29%), and severity grade (20%).
Similarly, Donat and colleagues found that only
2% of 109 studies between 1995 and 2005
encompassing 150,000 patients following uro-
logic oncology procedures met nine or more of
the ten criteria [2]. Seventy-nine percent failed to
report definitions for complications, 67% com-
plication severity, 63% outpatient data, 59%
comorbidities, and 56% duration of reporting
period. Both studies highlighted the need to
develop standardized systems for reporting com-
plications 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 midure-
thral sling (MUS) reported rates of bladder pen-
etration 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 above-
mentioned 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 eval-
uating 5954 women reported data on the impact
of surgery on bladder outcomes.

The reporting of complications in surgery, and
in female reconstructive surgery in particular,
may be inconsistent 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 abnormal cutoff values for mea-
sures such as estimated blood loss and postvoid
residual volume (PVR) are not universally agreed
upon, complicating reporting of outcomes such
as hemorrhage and urinary retention, respec-
tively. Third, prior studies had primarily focused

outcomes such as anatomic success in POP repair
or resolution of incontinence in MUS placement,
failing to note other potential sequelae of surgery,
such as voiding dysfunction or dyspareunia,
which may have a significant impact on quality
of life (QoL).

The connection between outcomes reporting
and health care delivery is garnering ever-
increasing attention. The Centers for Medicare
and Medicaid Services (CMS) via the Physician
Quality Reporting System (PQRS) [5] are sched-
uled to begin negative payment adjustment in
2017 for many physicians failing to report
required quality data. Though not yet required, as
it relates to the treatment of female pelvic floor
disorders (i.e., relevant quality measures for
obstetrics and gynecology and urology), CMS
encourages physicians via PQRS to report data
on (1) assessment for urinary incontinence in
women over age 65, (2) performance of cystos-
copy at the time of hysterectomy for POP, (3) the
proportion of patients sustaining bladder injury at
the time of POP repair, (4) the proportion of
patients sustaining a major viscus injury at the
time of POP repair, (5) the proportion of patients
sustaining a ureteral injury at the time of POP
repair, (6) the percent of women over age 65 with
incontinence with a plan of care documented
every 12 months, and (7) the percentage of
patients undergoing non-emergency surgery who
had a personalized risk assessment using a clini-
cal data-based, patient-specific calculator and
had these risks discussed with them prior to sur-
gery. These represent the 2016 version of the
Specialty Measure Sets, which will continue to
evolve, are likely to expand, and may become
mandatory in the near future.

Despite the growing federal focus on quality
improvement initiatives, physicians may con-
tinue to underreport complications as has histori-
cally been the case [6, 7]. In 2007, Deng and
coworkers [8] identified significant discrepancies
between the severity of complications associated
with MUS surgery reported in the literature
between 2001 and 2005 versus those reported in
the U.S. Food and Drug Administration (FDA)
manufacturer and user facility device experience
(MAUDE). Reasons for underreporting may
include lack of centralized registries for reporting
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complications, disincentives to report such as
professional embarrassment or retribution, the
cumbersome nature of reporting complications in
a busy clinical practice, or complications occur-
ring remote from surgery of which the provider
may not be aware. The ideal classification and
reporting system would mitigate any of these
potential reasons, resulting in increased reporting
of complications and greater opportunity for
quality improvement.

Existing Complication Classification
Systems

In 1992, Clavien and coworkers [9] proposed a
classification system for surgical complications
that would in conjunction with subsequent work
by Dindo and colleagues [10] develop into the pre-
dominant classification scheme for reporting
adverse outcomes. Clavien and colleagues distin-
guished 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 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 surgery was not
achieved, even if the surgery had been executed
properly and without complications. What has
come to be known as the Clavien—Dindo classifi-
cation of complications considers only complica-
tions and not treatment failures or sequelae.

The Clavien—Dindo classification system con-
sists of five grades [10]. 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 antiemet-
ics, antipyretics, analgesics, and diuretics. Wound
infections that are opened at the bedside also fall
into this grade. Grade II complications require
pharmacological treatment with medications
other than those allowed for grade I complica-
tions. Transfusion of blood products and total

parenteral nutrition constitute grade II complica-
tions. Grade III complications require surgical,
endoscopic, or radiological intervention. This
category is subdivided into IIla (not under gen-
eral anesthesia) and IlIb (under general anesthe-
sia). Grade IV complications are life threatening
and require intermediate or intensive care man-
agement. Central nervous system complications
such as brain hemorrhage, ischemic stroke, and
subarachnoid bleeding are included in this cate-
gory, while transient ischemic attacks are not.
Category IV is subdivided into IVa (single-organ
dysfunction, with or without dialysis) and IVb
(multiorgan dysfunction). Death of a patient is a
grade V complication. The suffix “d” (for “dis-
ability”) is added to the respective grade of com-
plication if the patient suffers from a complication
at the time of discharge. 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 [10]. The intent is a link between
severity of complication and its associated mor-
bidity. Dindo and colleagues validated the modi-
fied Clavien classification in 6336 patients
undergoing elective surgery in their institution
over a 10-year period. Adjusting for surgical com-
plexity, 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 frequency and
severity of complications. Furthermore, over 90%
of surgeons in an international 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 system has now become the
most widely used complication classification sys-
tem across surgical disciplines [11], including
urology [12].

In 2011, a classification of complications
directly related to the insertion of prostheses
(meshes, implants, tapes) or grafts in female pelvic
floor surgery was introduced [13]. Following this
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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 [14] and POP repair [15].

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 [13]. 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
musculoskeletal system, and hematoma or sys-
temic compromise) and symptom severity
(asymptomatic, symptomatic, presence of infec-
tion, and abscess formation). The timing of com-
plication (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 com-
plication (S) includes vagina (at or away from the
suture line), due to trocar passage, other skin or
musculoskeletal site, and intra-abdominal loca-
tion. A patient may have more than one compli-
cation, and the most severe end point and
corresponding time point are chosen for each.
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 to e (asymptomatic or no
pain to spontaneous pain). Each complication is
assigned a CTS code consisting of three or four
letters and four numerals and should theoretically
encompass all conceivable scenarios for describ-
ing operative complications and healing abnor-
malities. There is notably no classification of
functional issues or urinary tract infection (UTI).

The 2012 TUGA/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 [14]. 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
vaginal cavity,” respectively. In addition, the
terms “granulation” (i.e., “fleshy connective tissue
projections 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 earlier
proposal for classification of implant complica-
tions, functional issues and UTIs were omitted
from the classification system. A subsequent
joint TUGA/ICS report [15] proposed that
Clavien-Dindo grade and functional outcomes
such as postoperative pain, LUTS, bowel dysfunc-
tion, sexual dysfunction, other de novo symptoms,
and backache should be reported along with the
CTS classification.

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
of classification systems in female pelvic surgery
has historically lagged.

The most prominent example is the Pelvic
Organ Prolapse Quantification (POP-Q) system.
While classification systems for pelvic organ
support have existed since the 1800s, no system
had gained widespread acceptance. In 1996,
Bump and colleagues [16] introduced POP-Q,
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the first and only classification system to be rec-
ognized by the ICS, the American Urogynecologic
Society (AUGS), and the Society of Gynecologic
Surgeons (SGS). Despite extensive study and
reportedly excellent inter- and intraobserver reli-
ability [17, 18], 8 years after its introduction only
40% of members of the ICS and AUGS reported
using POP-Q in clinical practice [19]. Some of
the reported reasons for not consistently employ-
ing the POP-Q were that the system is too con-
fusing and overly time consuming and that
colleagues are not using it. While some of these
reasons are not supported by literature [17], it
suggests that even the most rigorous and well-
conceived classification systems may not achieve
widespread use owing to concerns regarding sim-
plicity of use, established practice patterns, and
unfamiliarity. Nevertheless, with the passage of
time and persistence from relevant professional
organizations, use of the POP-Q system has
increased, with 76% of respondents reporting
using the system routinely in a survey published
in 2011 [20]. The 2016 TUGA/ICS Joint Report
on the Terminology for Female Pelvic Organ
Prolapse is the most recent example of attempts
to simplify the POP-Q system, improve educa-
tion, and ultimately increase its routine use [21].

The TUGA/ICS classification system for com-
plications related to prosthetic and native tissue
repair pelvic floor surgery is likely to face even
greater challenges to widespread adoption. While
comprehensive, the CTS system may be cumber-
some to use and does not immediately appear to
reduce the complexity of organizing complica-
tions. Furthermore, the CTS classification does
not account for the presence of de novo or wors-
ened storage or voiding LUTS commonly associ-
ated with surgery for stress urinary incontinence
and POP. Multiple studies have reported signifi-
cant challenges with retrospective coding of com-
plications and poor interobserver reliability with
all of the CTS components. Approximately one-
third of mesh erosions were reported as unclassifi-
able [22,23] and interobserver reliability observed
to be as low as 14.3% for category (C), 28.6% for
timing (T), and 0% for site (S) [24]. Furthermore,
CTS classification was not found to correlate with
patient outcomes or need for further intervention

[23], an important benefit of the widely used mod-
ified Clavien-Dindo classification system [10].
For proponents of the IUGA/ICS system, these
issues may not be insurmountable but will require
widespread increase in knowledge of the system
and its application. Haylen and Maher [25] have
suggested that “record issues” rather than the
classification system were responsible for poor
interobserver reliability in one study and sug-
gested with improved data and appropriate appli-
cation of the system, interobserver reliability may
have been as high as 87% [22]. More recently,
Haylen and coworkers reported markedly
improved confidence and ability in scoring all
three CTS components following a formal 15-min
instructional lecture with eight clinical case
examples [26]. In 2015, the first study [27] report-
ing mesh complications via the IUGA/ICS clas-
sification system (and not aiming to evaluate the
system itself) was published, although one of the
authors on this retrospective study contributed to
the IUGA/ICS joint document detailing the sys-
tem. Challenges certainly remain in the applica-
tion of the CTS system and questions continue to
exist regarding its applicability and utility.

Despite its merits, the modified Clavien classi-
fication, while simpler to integrate, appears to be
constructed for grading surgical procedures with a
significant prevalence of postoperative interven-
tion, reoperation, and morbidity. It can certainly be
argued that because pelvic reconstructive surgery
is often performed in otherwise healthy individu-
als, it is associated with lower prevalence of “tradi-
tional” morbidity. Thus, the modified Clavien
classification may not be sensitive enough to clas-
sify 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, a modification of the Clavien classification
could combine the benefits of the well-regarded
Clavien system with the specificity to pelvic sur-
gery of the [IUGA/ICS joint classification system
(Table 1.2).
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Table 1.1 Common complications in pelvic reconstructive surgery

Time General Specific Reoperation
Perioperative Acute bleeding Hematoma
drainage
Transfusion
Organ injury Repair organ injury
Pneumonia, atelectasis
Ileus
Arrhythmia, MI, CVA, PE, DVT, death
Postoperative <30 days | MI, CVA, PE, DVT, death UTI 1&D wound
Incisional pain Wound infection Sling revision
Pelvic pain AUR
PSBO Leg pain
Storage LUTS
Voiding LUTS
Extrusion Sling/mesh revision
Erosion into GU tract
Postoperative >30 days | Incisional pain Storage LUTS Sling/mesh revision
Pelvic pain Voiding LUTS
Dyspareunia
Extrusion
Erosion into GU tract
Leg pain

MI myocardial infarction, CVA cerebrovascular accident, PE pulmonary embolism, DVT deep vein thrombosis, UT]
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 | Description Examples
I Deviation from normal course (no Trocar bladder puncture, replaced; no formal repair
need for additional intervention) Perioperative antipyretics
Postoperative pelvic floor exercises
Ila Pharmacological intervention (other Antibiotics for UTI or wound infection; antimuscarinics
than for Grade I) Transfusion of blood products
Analgesics for incisional, pelvic, or leg pain
1Ib Short- or long-term complication, no De novo or worsened storage LUTS
operative intervention De novo or worsened voiding LUTS
Incisional, pelvic, or leg pain
1 Operative intervention required
IIIa: Postoperative, office Incision and drainage wound infection; partial excision extruded
sling/mesh
I1Ib: Intraoperative/immediately Repair organ injury (bladder, ureter, colorectal, vascular);
postoperative endovascular embolization for bleeding
IIlc: Postoperative, operating room Sling/mesh incision/revision/excision; urethrolysis; laparotomy
for small bowel obstruction; SNM
v Life-threatening event
IVa: Single-organ dysfunction DVT, PE, MI, CVA/CNS, admission to ICU
IVb: Multiorgan dysfunction
\ Death

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, /CU intensive care unit,
SNM sacral neuromodulation
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Conclusions

A practical taxonomic classification of complica-
tions in pelvic reconstructive surgery would be a
valuable instrument for reporting outcome mea-
sures and quality indicators. While both the mod-
ified Clavien and the IUGA/ICS classification
systems contain valuable components, at present,
a single, comprehensive, user-friendly, and
widely accepted system does not exist. The deter-
mination of an optimal classification system
would lead to an improved ability of surgeons to
learn from each other’s experiences and compare
and share data.
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Patient Consent and Patient
Perception of Complications

Christopher F. Tenggardjaja

History of Informed Consent

The informed consent process that we have today
is born through the medicolegal affairs of the
twentieth century. While most of us can recall the
dictum of “primum non nocere” or above all first
do no harm, most physicians would probably be
astonished to know that Hippocratic teaching
also includes provisions from withholding the
necessary details of treatment from the patient,
“concealing most things from the patient ...
revealing nothing of the patient’s future or pres-
ent condition” [1, 2]. This recalls the time pater-
nalism was the dominant model of practicing
medicine whereby physicians knew best. Early
medicine often depended on withholding infor-
mation from patients. Treatment prior to the turn
of the nineteenth century was based on anecdotal
and sometimes even baseless evidence. It was
not until that late twentieth century that evidence-
based medicine was conceived and became
popularized [3, 4]. As treatment options and
knowledge flourished with the scientific method

C.F. Tenggardjaja, M.D. (D<)

Department of Urology, Female Pelvic Medicine

and Reconstructive Surgery/Voiding Dysfunction,
Kaiser Permanente Los Angeles Medical Center,

4900 Sunset Boulevard, Los Angeles, CA 90027, USA
e-mail: christopher.tenggardjaja@kp.org

© Springer International Publishing AG 2017

and rigorous study design, our model for
healthcare delivery has also evolved into one of
shared decision making. Shared decision making
though is not to be confused with overwhelming
patients with information and then letting them
choose among the myriad options [2]. After all,
patients depend on physicians to be their fidu-
ciary in such matters to guide them through treat-
ment options. To that regard, the informed
consent process has evolved in regards to what a
physician is expected to disclose.

Unfortunately, the topic of informed consent
cannot be broached without referring to the med-
icolegal affairs that have framed the discussion.
Multiple landmark cases have molded what con-
stitutes our modern day informed consent. The
three most discussed cases are Schloendorff v.
The Society of New York Hospital (1914),
Salgo v. Leland Stanford Jr. University Board of
Trustees (1957), and Canterbury v. Spence
(1972). In the case of Mary Schloendorff, the
patient consented to an “ether exam” but subse-
quently underwent a hysterectomy for a fibroid
tumor. The patient sued the hospital because she
had not consented to surgery. The defendant’s
claim was that the surgery was done on part of
beneficence of the patient [5]. Judge Cardozo’s
opinion on the case stated “Every human being
of adult years and sound mind has a right to
determine what shall be done with his own body;
and a surgeon who performs an operation with-
out his patient’s consent, commits an assault, for

H.B. Goldman (ed.), Complications of Female Incontinence and Pelvic Reconstructive Surgery,
Current Clinical Urology, DOI 10.1007/978-3-319-49855-3_2
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which he is liable in damages” [6]. The decision
ruled in favor of the defendant (the hospital) not
being liable for the negligence of its physicians
who were independent contractors of the hospi-
tal. More importantly, patient autonomy was
reaffirmed and most of us are familiar with lack
of consent equaling assault and battery.

The Salgo case involved the use of sodium
urokon dye for an aortogram with the complica-
tion of permanent paralysis afterward. Although
a rare complication inherent with the procedure,
it was not disclosed prior. Justice Bray wrote
“that the patient’s mental and emotional condi-
tion is important and in certain cases may be cru-
cial, and that in discussing the element of risk a
certain amount of discretion must be employed
consistent with the full disclosure of facts neces-
sary to an informed consent” [7]. Katz points out
the contradiction within this legal statement of
discretion and full disclosure [2]. Indeed, this
first mentioning of informed consent was born of
the idea that a physician be required to fully dis-
close the discretionary risks to a patient for a cer-
tain procedure. Given this apparent contradiction,
it is little wonder why we have so many models
of informed consent.

Lastly, in Canterbury v. Spence, the “reason-
able patient” model of disclosure was born. The
plaintiff underwent spine surgery for a ruptured
disc with postoperative disability with mobility,
urinary incontinence, and bowel problems [8].

Table 2.1 Models of informed consent

It was alleged that the neurosurgeon did not
mention the small risk of serious disability. In
this regard, the physician should discuss and dis-
close information based on what a reasonable
person would need to know in order to make an
informed decision. This contrasts the “profes-
sional model” in which a physician should
discuss and disclose information based on what
other colleagues would disclose in similar cir-
cumstances (Table 2.1) [5, 9].

Although these and many other legal cases
highlight the need for good documentation,
informed consent is not only based on legal safe-
guards but also ethical principle. Childers and
colleagues suggest three main components for
ethical informed consent consisting of disclo-
sure, patient understanding, and patient decision
making. Disclosure encompasses the patient and
physician discussion regarding the details of a
treatment or procedure, the indicated need, and
also the attendant risks [9]. As discussed earlier,
several models of disclosing risk to a patient exist
from the professional model to the reasonable
model and some amalgam in between. Patient
understanding is gauged by the physician and
through communication to assess comprehension
[10, 11]. Lastly, patient decision making encom-
passes shared decision making and incorporating
the capacity of the patient to make decisions
along with their values and preferences [9].
Indeed, the Declaration of Helsinki and the

Model Definition and problems

Professional model
circumstances

Disclosure and discussion based on what other physicians would disclose in similar

values and interests

Problem: Promotes generalizations and diminishes importance of individual patient

Reasonable model

Disclosure and discussion based on what a reasonable patient would want to know

Problem: What is reasonable to one patient may be unreasonable to the next

Subjective model

Disclosure and discussion based solely on specific interests, values, and life plan of patient

implement consistently

Problem: Difficult to know every important detail of patient’s life; cumbersome to

Balanced model:
reasonable and
subjective

Disclosure and discussion based on the most important and relevant interests, values, and
goals of the patient, as identified by both patient and physician

Used with permission of Elsevier from Childers R, Lipsett PA, Pawlik TM. Informed consent and the surgeon. Journal
of the American College of Surgeons. Apr 2009;208(4):627-634
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Nuremburg Trials demonstrate that informed
consent is an ethical standard in allowing patients
with capacity to make informed decisions about
their own care instead of having treatments
imposed upon them. This capacity to give con-
sent is based on the ethical principle of patient
autonomy. While physicians may scoff at the idea
that patients know how best to be autonomous in
their decisions, we have an obligation to be open
about the risks, benefits, and alternatives of a pro-
cedure and guide them in their decision making
process [12—14]. At the heart of shared decision
making, physicians serve as facilitators of care
who disclose information about treatment options
but take into account their patient’s preferences
to help them come to a conclusion. The decision
algorithm for pelvic organ prolapse surgery illus-
trates this concept. Although quite a prevalent
condition, the majority of women with prolapse
are not symptomatic [15]. Therefore for a symp-
tomatic patient, no single treatment option serves
to be the “right one.” Instead the female pelvic
medicine reconstructive surgeon elicits a history
to further elucidate her preferences as to whether
areconstructive versus obliterative surgery might
serve her better. And again (based on what the
patient’s beliefs and preferences are), the recon-
structive treatment algorithm further branches
out into uterine sparing versus nonuterine sparing
and discusses different surgical approaches.
Gone are the days of paternalistic surgeon privi-
lege when a one-size-fit-all approach was admin-
istered to every patient without any input. This
evolution reflects the myriad surgical options
we have and also the evidence that one surgical
approach is not necessarily superior to another.

Informed Consent in FPMRS

Given the different treatment options for disease
processes in female pelvic medicine and recon-
structive surgery, it is important for the physician
to foster a relationship with the patient. When
surgical treatment options are presented, this
decision is impacted by the physician and patient
relationship. Multiple papers have evaluated the
role of the physician’s relationship on impacting

patient care [16—18]. Nowhere is that more true
than during procedures that effect quality of life.
With these elective procedures, it is important
that communication be transparent and deliberate
[10]. Tamblyn and colleagues found a significant
correlation between low clinical skills examina-
tion scores (based on physician communication)
and prediction of likely complaints against physi-
cians in Ontario and Quebec [18]. The difficulty
in establishing this relationship and communicat-
ing effectively manifests in today’s medical envi-
ronment. Quality patient encounters can be
hampered by time constraints of the modern doc-
tor’s visit. But, we should consider that given the
time to talk, most patients speak for 2 min or less
while most physicians interrupt within the first
22 s [19, 20]! While quality of care can be deter-
mined by patient-driven opinion-dominated met-
rics, it becomes increasingly more important for
the physician to communicate effectively during
the limited time with the patient. Studies have
demonstrated that patients respond positively to
the doctor who addresses their questions and
needs [21-24]. Simple portions of the interview
such as allowing the patient uninterrupted time
to address their concerns, asking for additional
questions, and demonstrating empathy improve
the physician—patient relationship. All of this
trust built during the relationship culminates in
the shared formulation of a treatment plan. Often
the treatment plan involves shared decision mak-
ing on a therapeutic intervention. Intervention
takes many forms in female pelvic medicine and
reconstructive surgery. A prime example of this
is the treatment of overactive bladder. Surgery is
just one option among many including behav-
ioral modification and medications. Often, edu-
cation and behavioral modification are all that are
needed to make a meaningful impact in one’s
quality of life. Discussion with a patient regard-
ing caffeine intake reduction and fluid intake
modification can make a therapeutic difference
without surgical intervention. Regardless of the
treatment plan, shared decision making between
patient and physician is paramount. This involves
education regarding the diagnosis, treatment
options including the option of no treatment,
open dialog between the physician and patient,
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and lastly mutual decision making on the
treatment option that should be pursued.
Numerous studies have demonstrated that infor-
mation presented in multiple modalities can serve
to enhance the patient’s knowledge and satisfac-
tion with the shared decision-making experience
[25]. Long gone are the paternalistic doctoring
models where only one decision was the correct
decision. Today’s medicine involves taking into
account patient’s and family’s preferences and
wishes. Part of the difficulty with informed con-
sent is based on how much risk to divulge to
the patient. There is a fine line between giving
enough information so the patient can make an
informed decision versus overburdening a patient
with superfluous details. Already presented with
the Canterbury v. Spence case was the model of
the reasonable patient. But rather than placing all
decisions in a rigid matrix, a combined approach
taking into account patient preferences and val-
ues in addition to what a reasonable patient would
want to know is probably the best method of
informed consent. In this regard, the surgeon
would discuss the risks for a surgery that a rea-
sonable patient would want to know and also
include any additional risks, however low risk
they may be, that may be in accordance with a
patient’s values. Framed in this context of over-
active bladder treatment, a patient may best be
served by sacral neuromodulation for overactive
bladder if the risk of urinary retention with
another treatment is unacceptable to the patient.
This model can only be utilized if a physician has
spent time elucidating the patient’s preferences
and goals through building the physician—patient
relationship.

Another difficulty regarding informed consent
is the realization that this process happens before
any paperwork is signed for surgery. Informed
consent as it applies to surgical procedures is
typically the piece of paper or document in the
medical record that has the patient’s signature. In
reality, the signature documents that the discus-
sion took place prior between the physician and
patient. It does not replace this discussion. And it
is during this discussion that the physician has
the ability to impact the patient’s perception of
any outcome of a surgery. The informed consent

should take place in a non-hurried setting where
the physician has a chance to explain the proce-
dure, the patient has the chance to ask questions,
and the physician has a chance to answer these
questions and check for comprehension and
understanding [11]. The documentation itself
should not be trivialized because it serves as an
objective part of the medical record. Components
that should be included in any documentation
include a description of the procedure in under-
standable terms, details of the risks/benefits doc-
umentation that the risks/benefits and alternatives
were discussed including the option of no surgi-
cal intervention, and then an attestation that the
patient had a chance to ask questions [9, 10].
With most shared decision in FPMRS cases, we
enjoy the luxury of discussing treatment options
in our office without emergent need for an opera-
tion. For more complex decisions regarding sur-
gical treatment options, it would serve us well to
educate our patient so that they can be an integral
part of the shared decision making process and be
diligent about all steps of the informed consent
process. An example of this can be found in sub-
tleties of informed consent in any procedure
using synthetic mesh.

Informed Consent and Patient
Perception in the Realm of Mesh

Patients need to be able to comprehend the treat-
ment options at hand and informed consent needs
the understanding of both parties to proceed. The
physician should use empathy to try and under-
stand the patient’s preferences while the patient
needs to be able to understand the risks/benefits
and alternatives to any procedure. Unfortunately
with all the litigation surrounding mesh-based
prolapse repair, patient education between fact
and fiction can often times be difficult. Multiple
studies have demonstrated that patients are mis-
informed regarding the use of synthetic mesh in
prolapse repair and also the litigation involved
using synthetic mesh. Unfortunately, patients
also are deriving most of their information from
sources other than their physicians demonstrating
a need for increased patient education [26, 27].



2 Patient Consent and Patient Perception of Complications 13

Pelvic organ prolapse and incontinence are
difficult concepts for the patient to clearly under-
stand and recall at baseline [28]. Given the diffi-
culty in understanding this subject, jargon should
be kept at a minimum. Language should not be
condescending and risks and benefits of a proce-
dure explained in a simple and concise manner.
Regarding procedures, the more information
afforded to the patient the better. Given the mis-
conception about synthetic mesh, informational
tools such as FAQs from AUGS and SUFU can
be used for further patient education. The joint
FAQ on mesh mid-urethral slings for stress uri-
nary incontinence highlights the important role
of professional societies to also provide informa-
tion to help patients make informed decisions
[29]. These tools serve as an adjunct to informed
consent and are not meant to replace discussion
between physician and patient but rather to
reinforce patient knowledge. Patients are then
empowered to make an informed decision regard-
ing their care. The International Urogynecological
Association published a consensus paper with a
sample consent for use with transvaginal pro-
lapse surgery repair [10]. Again it should be
noted that such an extensive consent serves a
twofold purpose, as evidence that a shared
decision-making process took place and that
informed consent was obtained. Studies have
demonstrated that patients better understand
informed consent when given information in
multiple modalities [25, 30]. This agrees with
principles in learning and teaching that not only
auditory processing but also visual processing
matters as well to enhance comprehension [31].
Interestingly, it is assumed that patients will be
able to read their after-visit summary for further
information and instructions regarding a proce-
dure. But it should be noted that patient’s pre-
ferences for receiving information should be
ascertained prior to ending a visit because some
patients may be illiterate and too ashamed to
mention this when receiving their after-visit sum-
mary [28, 32, 33]. While many of these consider-
ations are assumed during an office visit or during
a process such as informed consent, all of these
must be considered to ensure that the patient has
all the tools available to be involved in the shared
decision making process.

Conclusion

Informed consent refers to the process by which
the physician and patient agree to a plan formu-
lated concerning the patient’s care. There are two
key components to informed consent—one, that
the physician inform and disclose information to
the patient and two, that the patient consents
to this formulated plan of care. The heart of
informed consent lies within the shared decision
making between the physician and the patient.
Informed consent has both a medicolegal and
ethical basis. In female pelvic medicine and
reconstructive surgery, shared decision making
should take place between the physician and
patient with clear communication and established
rapport to come to a decision that is both accept-
able to everyone in regards to treatment outcomes
and also patient’s preferences. To that extent,
multiple modalities provided by professional
societies should be used such as published FAQ’s
and other resources. These can be used to clearly
communicate and inform patients so that shared
decision making becomes the cornerstone of any
treatment plan and expectations regarding benefits
and complications are clearly understood.
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Medical Malpractice: Analysis
of Factors Driving Litigation
and Insight into Reducing Risk

Matthew J. Donnelly

Introduction

Most physicians have heard the saying: “It is not
if you get sued, but when you get sued.”
Furthermore, if a physician gets sued early
enough in his or her career, there is also the
chance that physician may get sued a second and
third time before retirement. Moreover, physi-
cians in certain specialties are more likely to get
sued than their counterparts in other specialties.

A study published in the New England Journal
of Medicine found that roughly 11% of urologists,
8% of gynecologists, and 15.3% of general sur-
geons nationwide face a medical malpractice
claim annually [1]. The same study found that by
the age of 65, 75% of physicians in low-risk spe-
cialties had faced a malpractice claim, compared
to 99% of physicians in high-risk specialties [1].
Urology is considered a moderate- to high-risk
specialty [2].
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Medical Malpractice Defined
and Explained

There is oftentimes confusion about what legally
constitutes medical malpractice or medical negli-
gence. While the exact definition may differ from
state to state, it is generally understood as a physi-
cian’s deviation from the accepted standard of care
when rendering medical services to a patient,
thereby causing harm to the patient. In order to suc-
cessfully prosecute a claim for medical malprac-
tice, a claimant must prove four elements. These
elements are as follows: [1] the medical profes-
sional owed a duty to the patient, [2] the medical
professional breached that duty, [3] the breach of
the duty proximately caused injury to the patient,
and [4] damages caused by the alleged injury.
Proving that the medical professional owed a
duty to the patient is the easiest hurdle to over-
come. Once the physician—patient relationship is
established, the physician owes a duty of reason-
able care to the patient. Usually the most conten-
tious point in medical malpractice litigation
comes when the claimant attempts to prove the
second legal requirement. Once duty is estab-
lished, the claimant then must prove that the phy-
sician breached that duty by failing to meet the
acceptable standard of medical care. In order to
do this, a claimant must show that the physician
failed to act as a reasonably prudent physician
would under the same or similar circumstances.
In order to prove or defend this element, the vast
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majority of the time the parties will retain the ser-
vices of expert witnesses. Expert witnesses are
necessary in medical negligence lawsuits because
the jury in such cases is overwhelmingly staffed
with laypeople who have little to no medical
knowledge. Expert witnesses that opine on the
standard of care are generally of the same spe-
cialty as the medical provider(s) accused of
negligence.

The third element, causation, is also a hotly
contested issue in medical negligence trials. In
order for a plaintiff to meet his or her burden for
this element, he or she must prove that the breach
of the aforementioned duty was a proximate
cause of the claimed injury. Interestingly, even if
a jury finds that the physician breached the stan-
dard of care, it can find that the breach did not
proximately cause the claimant’s injuries and
therefore still render a verdict for the physician.
In some instances, medical providers even admit
their negligence, but defend the entire case on
causation. A simple illustration of this type of
defense can be found in the following failure to
diagnose scenario. Suppose a physician identifies
a lesion on the patient’s kidney following a CT
scan but fails to act upon that finding.
Approximately 3 months later, a different physi-
cian identifies the lesion and diagnoses the patient
with renal cell carcinoma. The first physician was
certainly negligent for failing to diagnose and
treat the lesion, but that breach of the standard of
care caused no harm to the patient, as this patient
was correctly diagnosed and treated only 3
months later. In this scenario, if the jury finds that
the 3-month delay caused no injury to the patient,
the jury should find in favor of the first physician
based on that physician’s causation defense.

The final element in a medical negligence
claim is damages. Damages come in three gen-
eral forms—economic, noneconomic, and puni-
tive. Economic damages may include past and
future medical bills, past and future lost wages,
and other quantifiable monetary damages. Non-
economic damages include pain and suffering,
mental anguish, and loss of consortium. While
rarely sought, punitive damages are another rem-
edy available to claimants that are designed to
punish a defendant for willful, wanton, or mali-

cious conduct. They are also designed to deter
future misconduct. Importantly, punitive dam-
ages are usually not covered by insurance. Expert
witnesses such as economists, vocational special-
ists, and life care planners are used by parties to
show potential damages.

The plaintiff has the burden of proof in medi-
cal malpractice cases. In other words, the plain-
tiff has the burden to prove that medical
malpractice occurred. The physician does not
have to prove that it did not. The plaintiff must
prove that it was “more likely than not” that mal-
practice occurred. This burden applied in civil
cases is called “by a preponderance of the evi-
dence” as opposed to the better known and
heightened criminal burden of “beyond a reason-
able doubt.”

In order for a claimant to bring a lawful claim
of medical negligence, he or she must do so
within a certain amount of time under the law.
This time limitation is known as the statute of
limitations and it varies greatly from state to
state. There may also be differences in the amount
of time a claimant can bring a negligence claim
as opposed to a wrongful death claim. For exam-
ple, in Ohio a claimant has 1 year from the
accrual of the alleged negligence to bring a claim
for medical malpractice [3], yet there is a 2-year
timeframe in which to bring a claim for wrongful
death arising out of the alleged malpractice [4].
The medical malpractice statute of limitations
can be tolled due to a patient being a minor or of
unsound mind [5].

Malpractice Claim Frequency
and Severity Trends

Recent data from the National Practitioner’s
Databank show favorable trends in claim fre-
quency and severity [6]. The frequency of all paid
claims is down quite significantly since 2001.
However, claims with a value of $500,000 or
more have remained steady, yet are much less
frequent than claims with a lesser value (Fig.
3.1). This illustrates that the more frivolous or
lesser value cases are being brought less often,
while the meritorious claims are still brought at
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the same rate. Accordingly, one can hypothesize
that while tort reform has had an effect on these
lesser value cases, it has had relatively little
impact on the frequency of valid claims.

With respect to severity, the country has seen
a slight uptick over the past 15 years, but only at
an annual rate of 1.5% (Fig. 3.2). There are sev-
eral reasons for this increase. The general cost of
prosecuting and defending these cases has grown
over time with increases in expert witness and
attorney’s fees. In some specialties such as neu-
rosurgery, expert witnesses are charging over
$1000 an hour. Obviously, the wages of injured
or deceased patients have increased over this
period of time, making the value of correspond-

ing loss of future wage claims go up. Moreover,
as the cost of healthcare has increased, so has the
cost of life care plans that provide future care for
disabled claimants. Accordingly, when consider-
ing the rate at which the cost of healthcare has
accelerated, the fact that the severity of medical
malpractice claims has only increased at a minor
annual rate should be viewed favorably.

Despite the positive trends noted earlier, more
can be done to decrease these numbers even fur-
ther. Proactive risk management, quality, and
patient safety programs ensure that better care is
being delivered. Furthermore, increased focus on
the patient experience and caregiver engagement
has led to a better physician—patient relationship
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and overall experience of both the patient and
caregiver. Continued advancements in these fields
should lead to even more favorable outcomes—in
patient care and litigation—in the future.

Why Patients Sue

Patients sue their physician or healthcare pro-
vider for a myriad of reasons. There certainly are
instances where the care rendered was substan-
dard and a suit is brought to compensate the
patient for the harm done. More often, however,
there are other factors that influence a claimant’s
decision to bring a lawsuit. Physicians with a sig-
nificant history of litigation share a number of the
following patient complaints: failure to listen to
their patients, failure to return telephone calls,
rudeness, and a lack of respect [7]. It has been
suggested that physicians who are at high risk for
litigation should better understand environmental
and behavioral risk factors that contribute to their
risk [7].

Communication

Communication or lack thereof is the most com-
mon theme found in medical malpractice litiga-
tion. George Bernard Shaw once famously said:
“The single biggest problem in communication is
the illusion that it has taken place.” Proper com-
munication is necessary among all participants in
a patient’s care, including communication with
the patient. Obviously, physicians must commu-
nicate adequately with their patients so that the
patients are able to make informed decisions
about their healthcare. Proper communication is
not only necessary prior to a treatment or proce-
dure, but is just as important during and after the
treatment process. Communication among care-
givers is also vital to the proper management of a
patient. This includes physician-to-physician,
physician-to-nurse, and shift-to-shift communi-
cations. Oral and written communications are
equally important and must be given their proper
attention pursuant to the circumstances.
Discussions with a patient’s family members,
especially at the time of discharge, also have an

impact on whether poor communication influ-
ences a patient’s decision to sue.

A recent study by CRICO Strategies directly
linked patient deaths to poor communication.
The study analyzed over 23,000 medical mal-
practice claims and suits and found that at least
one specific breakdown in communication that
contributed to patient harm was present in almost
one-third of the cases [8]. Twenty-seven percent
of those cases involved surgery [8]. An in-depth
review of more than 7500 surgery-related cases
revealed that 26% involve significant communi-
cation errors [8].

The breakdown between the inpatient and
ambulatory settings was fairly even at 44% and
48%, respectively [8]. There was also a fairly
even distribution of cases where the breakdown
of communication was between two or more
healthcare providers or between the providers
and their patients [8] (Table 3.1).

The opportunity for communication errors in
surgical cases can occur before, during, and after
the surgery. Prior to surgery, failing to properly
educate the patient on the procedure’s risks, ben-
efits, alternative treatments, and potential out-
comes—better known as the informed consent
process—is one allegation that occurs frequently
in medical malpractice suits. The potential for
communication miscues during a surgical proce-
dure is endless. Such errors can occur in writ-
ing—whether failing to follow written surgical
protocols or clearly documenting in the medical
record. Verbal mishaps are also of great potential,
ranging from miscommunication concerning
instruments and equipment to failing to commu-
nicate the patient’s status. Finally, postoperative
communications can occur in a myriad of ways
between caregivers, between caregivers and the
patient (and/or family members), and in the writ-
ten medical chart.

Perceived Arrogance or Lack
of Caring

Patients are more likely to sue arrogant and
less caring physicians than they are to sue kind
and compassionate physicians. The decision to
sue one’s physician is usually a very personal
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Table 3.1 Communication breakdowns

Miscommunication between two or
more healthcare providers

Miscommunication between
providers and patients

Miscommunications that fall into both
categories

57% 55%

12%

Data from CRICO Strategies. Malpractice risks in communication failures 2015 Annual Benchmarking Report. 2015

and difficult decision to make—especially
when that physician is well liked by the patient.
When the physician is arrogant, or seems not to
care about the patient, the consideration of the
personal relationship between the patient and
physician is less of a factor. When it is consid-
ered, however, and the relationship is viewed
in a negative light, it can become a catalyst to
sue. In one survey of over 225 patients that
sued their physician, a number of respondents
stated that in addition to the injury, the lack of
sympathy and poor communication that
occurred subsequent to the incident was influ-
ential in the decision to sue [9].

In the eyes of the patient, the arrogant and
dismissive physician does not have time for the
patient. The patient is of the mind-set that the
physician did not carefully discuss the risks,
benefits, and alternatives to the treatment; did
not allow the patient to ask meaningful ques-
tions; and provided an overall negative experi-
ence for the patient. When a complication
occurs, the patient often refers back to the inter-
actions with the physician and concludes that the
physician did not care about the patient, had no
interest in learning about the patient’s unique
circumstances, and therefore the surgical tech-
nique must have been careless and hurried.
Arrogance and the lack of caring during postop-
erative visits solidifies these thoughts and pushes
the patient even further in the direction of suing
the physician.

In contrast, a physician who has compassion
and takes time to communicate with the patient
establishes a much better rapport and level of
trust. The patient does not feel like he or she is
“just another number” and has a better under-
standing of the treatment in question. The patient
also feels that he or she and the physician are on
the same team and that they are going through the
treatment process together.

Unexpected Outcome

At the outset, it is important to recognize that
patients seek medical attention to find a cure.
Sometimes this expectation is warranted, some-
times it is not. It is also important to recognize
that when patients seek assistance from institu-
tions or physicians with certain name recognition
or reputations, they believe they will be cured. In
fact, they may have been to several previous phy-
sicians who praised these healthcare providers
and advised the patients that only a select number
of physicians can solve their problem. The
patients sometimes pay large sums of money and
travel long distances to seek this treatment.
Certainly, after all of this trouble, they expect to
be cured. If they are not, or if a complication
occurs, they believe the physician must have
done something incorrectly.

Scenarios like the aforementioned play out in
the minds of patients throughout this country
every day. One manner in which to prevent the
patient from immediately accusing a physician of
negligence upon the occurrence of a complica-
tion is to properly and thoroughly educate that
patient. Patients have high expectations, and
rightfully so, but they also need to understand
that complications do occur in the absence of
negligence. Patients must understand the risks,
benefits, and alternatives to a procedure or sur-
gery. They must understand that the possible out-
comes can range from death (in some cases), to
complete cure, and all potentials in between.
When these factors are communicated to the
patient, an unexpected outcome should not come
as a complete surprise. Setting these expectations
should immediately lessen the knee-jerk reaction
that negligence occurred. Involving the patient’s
family members (when appropriate) in the
informed consent process is also prudent.
Obviously, documenting that the informed con-
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sent process took place is necessary and will
greatly assist in the defense of medical negli-
gence allegations.

Significant Damages

Every so often a patient or family will experience
damages or a loss so significant that they feel that a
lawsuit is the only option. Significant complica-
tions and death can devastate a family emotionally
and financially. Even when no negligence has
occurred, it is this devastation that leaves the patient
or family feeling as if litigation is the only option.
Such instances include the incapacitation or death
of a family’s main breadwinner. The shock of the
loss is overwhelming. Next come questions about
how the family will survive financially and how it
will pay for future expenses such as mortgages,
college educations, and retirement. Patients and
families are left to believe that absent a large settle-
ment or verdict resulting from litigation, they are
forever financially doomed. Hopefully such sce-
narios are few and far between for patients, their
families, and physicians, but they do exist.

Patients/Families Need Answers

Many plaintiffs’ lawyers have said that their cli-
ents turned to litigation because the hospital or
physicians would not answer their questions.
When complications or unexpected outcomes
occur, patients and family members desire to
understand how and why. When they do not
receive the answers they seek, or when they feel
that hospitals and physicians are hiding evidence,
they believe they have no choice but to turn to
litigation. Transparency with patients and family
members can avoid the need to turn to litigation
to seek answers.

To Prevent a Similar Event
from Happening Again

A number of patients cite the desire to prevent
similar incidents of perceived or actual malprac-
tice from happening again [9]. Injuries due to

adverse outcomes or medical negligence can
have devastatingly long-term effects. This can
create a patient’s desire to prevent future similar
outcomes. When a patient feels that there is a
lack of cooperation from a physician or hospital
system, litigation may be the only avenue to
affect change. Accordingly, it behooves health-
care providers to investigate adverse outcomes,
either through peer review or other protected
mechanisms. Under the proper circumstances,
quality and process improvements may be shared
with the patient without breaching legal protec-
tions provided to the peer review process. These
discussions can demonstrate to patients that pro-
cesses have been put in place to prevent a similar
occurrence from happening again in the future,
which should lessen the chance of litigation.

Types of Patients Who Sue
Wealthy Patients

It is a misconception that low-income patients are
more likely to sue their physicians than their more
well-off counterparts [10]. Wealthy patients are
likely to sue a physician when things go wrong for
a number of reasons. Wealthy patients are usually
well educated and have researched their medical
condition and physician. They have high expecta-
tions and view unexpected outcomes with skepti-
cism. In addition, economic damages such as past
and future lost wages are greater for wealthy
patients, and therefore the potential settlement or
verdict range is much higher than it is for middle
class or poor patients. As a practical matter, a
wealthy patient’s economic damage claim is much
more attractive to a plaintiff’s attorney than an
indigent patient's lower value claim.

Patients with Medical or Legal
Connections

Patients with medical or legal connections are
more likely to sue [11] because they use those
resources when contemplating legal action.
Having a physician or attorney as a family mem-
ber or neighbor makes it easy for the patient to
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call on that expertise. That physician or attorney
may then direct the patient to additional contacts
that will further facilitate the investigation into
the care in question. Patients without such con-
tacts may find it too burdensome or expensive to
seek such guidance on complicated issues such
as medical care whereas the patient with medical
or legal connections has free access to medical
and legal opinions.

Demanding and Hard-to-Satisfy
Patients

Physicians often recognize a future problem
when they encounter a patient who demands cer-
tain medications, a certain procedure, or is over-
all difficult to satisfy. These types of patients
should raise red flags immediately and should be
treated with extra attention [11]. When dealing
with the demanding or hard-to-satisfy patient, a
physician may need to spend additional time
communicating with the patient and document-
ing those communications. In addition, the physi-
cian must not get “pushed around” by the patient
or talked into prescribing unnecessary medica-
tion or performing an unwarranted procedure. It
is important to stick to sound medical decision
making and thoroughly document the rationale
for doing so. If such measures are taken, the phy-
sician will be well protected against the allega-
tions of this troublesome patient.

Patients Who Have Sued Other
Physicians

This may seem obvious, but patients that have
sued their past physicians are not averse to suing
their present or future physicians [11]. However,
just because a patient has been involved in prior
litigation does not mean that a physician should
refuse to see that patient. The patient may have
had completely valid reasons for the prior suit or
certain unknown circumstances could have
prompted the litigation [11]. Accordingly, prior
litigation does not automatically mean that the
patient is overly litigious or likely to sue. Prior

litigation is reason to be cautious and additional
communication and medical record documenta-
tion is advised.

Causes of Action in Surgical Cases

Medical malpractice lawsuits against any sur-
geon generally involve claims that include failure
to diagnose, surgical technique, informed con-
sent, and failure to monitor. However, some vari-
ations of these general causes of action appear
more frequently in urologic surgery cases. The
causes of action most often filed against a uro-
logic surgeon include improper performance of a
procedure, error in diagnosis, failure to recognize
a complication, failure to supervise or monitor a
case, failure to create a proper follow-up plan,
and failure to perform a proper preoperative
workup of the patient [2, 12].

One type of claim criticizes the activities of
the surgeon even before the surgery begins. A
number of intraoperative and postoperative
adverse events can be traced to the preoperative
workup of the patient. When an expert witness is
reviewing a patient’s medical chart who experi-
enced an adverse event in the surgical setting, the
patient’s preoperative records are well studied.
On certain occasions the expert will criticize the
preoperative workup for a number of reasons.
First, the expert may find that the surgeon failed
to obtain a complete history and physical. It may
also be alleged that the surgeon failed to order
appropriate testing such as cardiac clearance, or
performed inappropriate or inadequate testing.
This is especially true in cases where the patient
suffered a respiratory or cardiac event during or
subsequent to the operation in question. When
arriving at preoperative testing decisions, it is
advised to properly document the decision-
making process. To that end, the previously men-
tioned lack of informed consent claim is also a
presurgical issue that is often the subject of
litigation.

The failure to recognize a surgical complica-
tion is a popular claim against surgeons. The fail-
ure to recognize postoperative bleeding is a
commonly pled postoperative complication. It is
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important to recognize that this allegation impli-
cates several members of the team that cares for
the postoperative patient, including the surgeon,
trainees, anesthesia, and nursing staff. It is fre-
quently claimed that the patient’s lab results,
blood pressure, and clinical picture revealed an
internal bleed that went unnoticed and unacted
upon by the team. A similar allegation involves
failing to recognize injury to adjacent structures,
organs, Or nerves.

Every so often a patient will experience a
complication which leads the patient to believe
that the attending surgeon allowed trainees to
perform the procedure or surgery without proper
supervision. This is especially true in cases where
the attending surgeon is “world renowned” and
the patient has the mistaken belief that complica-
tions are impossible in that surgeon’s hands.
Accordingly, when an adverse outcome presents
itself, the patient believes that the only possible
manner in which such an outcome can occur is if
the attending surgeon allowed unsupervised
trainees to perform the surgery. It is important to
educate the patient on the various roles of the
team members and that the attending surgeon
may not be the only individual performing por-
tions of the surgery.

Surgical Mesh Litigation

A major source of litigation indirectly involving
pelvic floor surgeons is the product liability law-
suits filed against the manufacturers of surgical
mesh used to treat Pelvic Organ Prolapse (POP)
and Stress Urinary Incontinence (SUI).
Fortunately, surgeons do not usually get sued in
ordinary product liability cases, but the lessons
learned from the tens of thousands of cases filed
against the surgical mesh manufacturers serve as
valuable reminders to those operating in this
space.

It is well documented that as early as 2008 the
U.S. Food and Drug Administration (FDA)
issued a Public Health Notification about adverse
events relating to urogynecologic use of surgical
mesh to treat POP and SUI [13]. The FDA

updated this communication in 2011 and warned
surgeons that complications from surgical mesh
used to repair POP include vaginal mesh erosion,
pain, infection, urinary problems, and bleeding
[14]. The FDA also warned that organ perfora-
tion due to surgical instruments was a more fre-
quently reported complication [14]. Of note, the
2011 update dealt only with complications of
transvaginal placement for POP.

Importantly, the FDA’s 2011 communications
on the subject cautioned that the agency’s 5-year
review of relevant literature revealed that “trans-
vaginally placed mesh in POP repair does NOT
conclusively improve clinical outcomes over tra-
ditional non-mesh repair” [15]. Furthermore,
before recommending the placement of surgical
mesh, a surgeon should consider the following:

* Nonsurgical alternatives

e Nonmesh surgery

e Abdominal placement of mesh

e Transvaginal placement of mesh when no
preferable alternatives exist [14]

When recommending mesh surgery to
patients, surgeons must ensure that their patients
understand the permanency of mesh and the sig-
nificant complications that could materialize. It
may also be useful to provide patients with out-
comes data or literature on these complications.

In addition to making recommendations to
surgeons, the FDA also issued recommendations
to patients [14, 15]. Accordingly, urogynecologic
surgeons may experience more detailed and
advanced questioning from patients. Likewise,
the increased media attention and attorney adver-
tisements concerning surgical mesh litigation are
likely to further bring awareness to the public on
the issues surrounding transvaginal surgical
mesh.

As with any surgical procedure, the decision
to proceed with abdominally or transvaginally
placed surgical mesh should be one made with
careful deliberation and in consultation with the
patient. Documentation of this decision making
and consultation process is an absolutely neces-
sary practice to undertake.
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Conclusion

Certainly, providing a higher quality of care with
better outcomes lessens a physician’s chances of
being sued. But as discussed in this chapter, care,
treatment, and outcomes are not the only factors
that influence a patient’s decision to sue.
Recognizing other dynamics such as communi-
cation style and setting expectations can cer-
tainly change a patient’s outlook on the entire
medical treatment process. If physicians can
combine enhanced surgical technique with
proper communication while recognizing what
types of patients are more likely to sue when
something goes wrong, the physician should be
successful in implementing a proactive approach
to avoid litigation while rendering appropriate
care to the patient.
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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 prolapse
or incontinence surgery by the age of is 19% [1,
2]. The prevalence of perioperative complications
among women undergoing reconstructive pelvic
surgery has been reported to be as high as 33%
[3]. There are a multitude of factors that are found
to increase perioperative risk. A large retrospec-
tive cohort study including 1931 women who had
undergone prolapse surgery found an overall
complication rate of 14.9% [4]. The complica-
tions identified included infection, bleeding,
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surgical injuries, pulmonary, and cardiovascu-

lar morbidity. These complications were associ-
ated with medical comorbidities (odds ratio 11.2)
and concomitant hysterectomy (odds ratio 1.5).
Risk factors for complications after pelvic recon-
structive surgery are listed in Box 4.1.

Obesity is an increasingly important risk fac-
tor for perioperative complications. The preva-
lence of obesity continues to rise in industrialized
countries [5]. With obesity, there is an increase in
comorbid conditions including incidence of car-
diac disease, type two diabetes, hypertension,
stroke, sleep apnea, and some cancers [6]. One
study of obese and overweight women found that
obese women had significantly increased esti-
mated blood loss and operative time [7]. In a ret-
rospective cohort study from 2007, obese patients
who underwent vaginal surgery were matched to
patients who were of normal weight and periop-
erative comorbidities and complications were
analyzed. This study found that there was no dif-
ference in perioperative complications between
obese and nonobese patients; however, there was
a higher rate of surgical site infection in the obese
population [8].

In obese women undergoing hysterectomy, the
abdominal approach results in significantly higher
rates of wound infection than those receiving a vagi-
nal hysterectomy [9]. In a recent systematic review,
it was found that compared with vaginal and lapa-
roscopic hysterectomy, patients with a BMI over
35 who underwent abdominal hysterectomy had

25

H.B. Goldman (ed.), Complications of Female Incontinence and Pelvic Reconstructive Surgery,
Current Clinical Urology, DOI 10.1007/978-3-319-49855-3_4


mailto:ellen.solomonmd@baystatehealth.org

26

Box 4.1 General risk factors of pelvic
reconstructive surgery

¢ Risk factors

o Age

¢ Central nervous system disease
e Coronary heart disease

e Diabetes

e Hypertension

e Obesity

e Peripheral artery disease

e Pulmonary disease

increased postoperative complications and longer
hospitalizations [10]. Overall, vaginal surgery
appears to be a safer approach for obese women
[11]. It is important to assess BMI when planning
route of surgery and to consider increased risks
with this population. In a large retrospective cohort
study performed in Sweden, it was found that
women who had a BMI <25 were more likely to
have increased blood loss, and longer duration of
surgery and women with a BMI >35 were more
likely to have postoperative infections [12].
Furthermore, in a large retrospective study where
data were abstracted from the American College of
Surgeons National Safety and Quality Improvement
Project registry, 55,409 women who underwent
hysterectomy for benign conditions were studied
and it was found that patients with BMIs 40 or
higher had five times the odds of wound dehis-
cence, five times the odds of wound infection, and
89% higher odds of sepsis compared to women
with BMIs under 25 [13]. Furthermore, in a large
retrospective study of over 18,800 women under-
going hysterectomy for benign conditions, the rates
of TAH increased from 45.7% in patients with
ideal body weight to 62% in morbidly obese
patients, which has higher morbidity than laparo-
scopic and vaginal approaches [14].

Age is also an important element to consider
when assessing perioperative risk. The median age
of patients who undergo pelvic reconstructive sur-
gery is 61.5 years [15]. Increasing age corresponds
with increasing medical comorbidities including
chronic illness, hypertension, coronary heart dis-
ease, diabetes, pulmonary disease, and central ner-
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vous system disease [16]. A retrospective cohort
study of 264,340 women undergoing pelvic sur-
gery 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 com-
plications compared with younger women [17]. In
this same study, elderly women who underwent
obliterative procedures (e.g., colpocleisis) had a
lower risk of complications compared to patients
who underwent reconstructive procedures for pro-
lapse. In a prospective study of 2-year postopera-
tive survival, survival was worse among
80-year-olds who experienced a postoperative
complication [18]. 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 con-
gestive 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 [19]. In a retrospective cohort study
including 508 women undergoing urogynecologic
surgery, women who were older than age 65 had
an increased risk of postoperative complications
on the Dindo—Clavien scale when compared to
women who were younger than age 65 [20]. When
choosing to perform a prolapse 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 and coworkers [21], peri-
operative complications were increased in patients
with a history of myocardial infarction or conges-
tive heart failure, perioperative hemoglobin
decrease greater than 3.1 g/dL, preoperative hemo-
globin less than 12.0 g/L, or history of prior throm-
bosis. In a retrospective analysis of cardiac
comorbidities in pelvic surgery by Schakelford
and coworkers [22], hypertension and ischemic
heart disease were statistically significant risk fac-
tors for perioperative cardiac morbidity. It is
important to ensure that a patient’s cardiac status is
optimized prior to proceeding with surgery [23]. In
a retrospective cohort study of 4,315 patients
undergoing elective major noncardiac surgery,
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predictors of major cardiac complications included
high-risk types of surgeries, history of ischemic
heart disease, history of congestive heart failure,
history of cerebrovascular disease, preoperative
treatment with insulin, and a serum creatinine of
>2.0 mg/dL [24]. To further decrease cardiac mor-
bidity 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 mortality
[25]. Consultation with the patient’s primary care
physician or cardiologist prior to surgery is often
warranted in patients with cardiac 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% [26].
During surgery, the combination of epithelial
damage, venous stasis, and hypercoagulability,
collectively referred to as Virchow’s triad,
increases the risk of any patient undergoing sur-
gery. Many pelvic reconstructive surgeries
require the dorsal lithotomy position and steep
Trendelenburg positions which exacerbate the
risk of venous stasis. The postoperative risk of
VTE may be elevated up to 1 year after the initial
procedure has been performed but is highest in
the immediate perioperative period [27].

The risk of VTE has been well studied in the
general surgery, urology, and gynecologic oncol-
ogy population. Recently, there have been large
studies that have addressed this issue in the popu-
lation of patients who undergo pelvic reconstruc-
tive surgery. In a large cohort study by Montoya
and coworkers, it was found that the risk of VTE
in this patient population that used intermittent
pneumatic compression devices as the main form
of postoperative thromboprophylaxis was 0.25%
[28]. This is similar to a smaller study by Solomon
and colleagues where the risk of VTE was 0.3%
[29]. In a large systematic review by Rahn and
colleagues, it was found that intermittent pneu-
matic compression devices provide sufficient
prophylaxis for most patients undergoing pelvic
reconstructive surgery [30]. Risk factors that the
authors determined should have additional che-
moprophylaxis with intermittent compression
devices were patients with two out of the three
risk factors assessed: age over 60, history of can-
cer, or history of past venous thromboembolism.

In another retrospective cohort study of 1356
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) [31].
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 and
colleagues [32], the incidence of DVT was
assessed among patients who underwent laparo-
scopic gynecologic surgery and found to be
0.7%. Overall, it seems that the risk is below 1%
in the population undergoing urogynecologic
procedures.

A number of risk factors for VTE have been
suggested for women undergoing pelvic surgery.
In a retrospective review of 1232 patients who
underwent 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 [33]. However,
this study only found three episodes of VTE in
patients with benign disease making it signifi-
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cantly underpowered for this patient group. In a
questionnaire study by Lindqvist and colleagues
[34] 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, 1862 patients given VTE prophy-
laxis with intermittent compression devices
alone, incidence of VTE was 1.3%. The risk fac-
tors associated with VTE were diagnosis of can-
cer, age over 60, 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 [35].

The question of which thromboprophylactic
modality is best in the perioperative period is dif-
ficult to answer for women undergoing pelvic
reconstructive surgery. As mentioned previously,
in the study by Montoya and colleagues [28], the
rate of VTE among patients who underwent pel-
vic reconstructive surgery was 0.25% where the
only thromboprophylaxis used was sequential
compression devices placed during the perioper-
ative period. The American College of
Obstetricians and Gynecologists [36] follow the
recommendations provided by the American
College of Chest Physicians from the Seventh
ACCP Conference on Antithrombotic and
Thrombolytic Therapy, published in 2004. The
ACCP has since updated its recommendations for
prophylaxis in all surgical patients (Table 4.1).
Furthermore, they recommend chemothrombo-
prophylaxis in patients who are moderate and
high risk. Most female pelvic reconstructive sur-
gery patients fall into the “high”-risk category;
therefore, it is now recommended that patients in
our population should receive chemothrombo-
prophylaxis [37]. However, the rate of thrombo-
prophylaxis is below 1.5% in our population and
it could be argued that our patients fall into the
very low-risk category, where no specific recom-
mendations for prophylaxis are made.

It is essential to be able to recognize the
symptoms of VTE in the postoperative patient.
While many patients who have VTE may be

asymptomatic, the symptoms of dyspnea,
orthopnea, hemoptysis, calf pain, complaints of
calf swelling, chest pain, and tachypnea may sig-
nify a thrombotic event [38]. The physical signs
that suggest VTE include hypotension, tachycar-
dia, crackles, decreased breath sounds, lower
extremity edema, tenderness in lower extremi-
ties, and hypoxia [39]. 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 combination with clinical probability to
rule out VTE found that the d-dimer test is a safe
and relatively reliable first-line test to use. After
a 3-month follow-up, only 0.46% of patients
were later diagnosed with PE [40]. However,
d-dimer test is not useful in pregnant patients,
the elderly, and hospitalized patients due to
decreased specificity [41].

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 [42]. Compression ultrasonogra-
phy may also be used in conjunction with other
diagnostic tests if PE is suspected [43]. If com-
pression ultrasound is negative but the patient
remains symptomatic, venography may be used
to further rule out DVT [44].

Indicated imaging for patients presenting with
signs and symptoms of PE includes ventilation
perfusion scanning (V/Q), computed tomography
(CT), pulmonary angiography, and spiral CT of
the chest. The V/Q scan was the imaging modal-
ity of choice for decades; however, due to lack of
ease of use and potential for indeterminate test-
ing, CT has become the modality of choice [45].
CT angiography has specificity of 96% as well as
83% sensitivity [38]. 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; furthermore,
if there is high suspicion for PE, anticoagulation
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Table 4.1 American College of Chest Physicians risk for venous thromboembolism in patients undergoing surgery

Level of risk

Definition®

Recommended prevention strategy

Very low <0.5% risk of VTE (Most outpatient | No specific recommendations
or same-day surgery)

Low Minor surgery (1.5% risk) (ex: spinal | Mechanical prophylaxis, preferably with
surgery for nonmalignant disease) SCDs

Moderate Major surgery includes most general, | LMWH, LDUH, plus mechanical
open gynecologic, and urologic thromboprophylaxis with ES or SCDs
cases (3% risk) (gynecologic
noncancer surgery, cardiac surgery,
thoracic surgery, spinal surgery for
malignant disease)

High Major surgery, or patients with LMWH or LDUH, plus mechanical

additional VTE risk factors® (6% risk)
(bariatric surgery, gynecologic cancer

prophylaxis; use mechanical
prophylaxis until bleeding risk

surgery, craniotomy, traumatic brain diminishes

injury, spinal cord injury)

High-risk cancer surgery LMWH or LDUH plus mechanical
prophylaxis and extended-duration

prophylaxis with LMWH postdischarge.

High risk, LDUH and LMWH
contraindicated or not available

Fondaparinux or low-dose aspirin (160
mg); mechanical prophylaxis with
SCDs, ES or both.

Modified with permission of Elsevier from Gould MK, Garcia DA, Wren SM, Karanicolas PJ, Arcelus JI, Heit JA,
Samama CM; American College of Chest Physicians. Prevention of VTE in nonorthopedic surgical patients:
Antithrombotic Therapy and Prevention of Thrombosis, 9th ed: American College of Chest Physicians Evidence-Based
Clinical Practice Guidelines. Chest. 2012 Feb;141(2 Suppl):e227S-77S

Bid twice daily, LDUH low-dose unfractionated heparin, LMWH low-molecular-weight heparin, tid three times daily,
VTE venous thromboembolic events, SCDs sequential compression devices, ES elastic stockings

“Descriptive 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

may be started even before the diagnosis is con-
firmed. Acute PE should be treated initially with a
rapid onset anticoagulant which may be followed
by treatment with a vitamin K antagonist for at
least 3 months [40]. For rapid onset anticoagula-
tion, patients may be started on IV unfractionated
heparin, subcutaneous 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, mor-
bid obesity, or is pregnant, IV unfractionated
heparin may be used due to its shorter duration
and titratability [45]. Once anticoagulation

therapy has been established, 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
[46]. If the patient has contraindications to anti-
coagulation 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, pneumothorax,
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and respiratory failure increase length of stay and
are more common than postoperative cardiac
complications [47]. The incidence of postopera-
tive pulmonary complications in gynecologic
patients has been reported to be between 1.22 and
2.16% [48]. There are multiple risk factors that
may increase pulmonary complications in the
postoperative surgical patient. In a prospective
randomized trial of patients who underwent non-
thoracic surgery, multivariate analysis showed
four risk factors for postoperative pulmonary
complications which were age greater than 65,
positive “cough test,” perioperative nasogastric
tube, and duration of anesthesia (procedures last-
ing longer than 2.5 h) [49]. A retrospective review
of patients undergoing gynecologic laparoscopy
found that operative time greater than 200 min
and age greater than 65 contributed to hypercar-
bia. Predictors of the development of pneumo-
thorax included pneumoperitoneum CO, pressure
greater than 50 mmHg and operative time greater
than 200 min [50].

In a retrospective review of 3226 patients who
underwent hysterectomy for benign conditions, it
was found that the overall incidence of pulmo-
nary complications in the benign gynecologic
patient population was extremely low —0.3%
(95% CI, 0.17-0.57%) [51].

Surgical approach is also a contributing factor
for the development of a postoperative pulmo-
nary complications. 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, his-
tory 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 [52].

In a prospective randomized control trial
involving 994 patients by Xue and colleagues
[53], 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 hypox-
emia in the postoperative period was closely
related to the operative site, where upper abdomi-
nal and thoracoabdominal sites gave the greatest
risk. When evaluating this study, patients under-

going 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
of greater than 65 years or more and smoking of
40 pack-years or more [48]. 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 [54].
Pulmonary complications significantly decrease
after 8 weeks of smoking cessation [55]. 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 [56]. Patients with COPD were
found to be 300-700 times more likely to have a
postoperative pulmonary complication in a pro-
spective cohort study [48]. Nasogastric intuba-
tion instead of orogastric intubation increases
risk of pneumonia in this patient population as
well [57].

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 [58]. The prevalence of sleep apnea is
around 5% [59]. 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 [60].
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 and colleagues [61], 51,509
patients with sleep apnea who underwent general
surgery procedures were assessed for postopera-
tive pulmonary complications. It was found that
patients with sleep apnea developed pulmonary
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complications more frequently than their matched
controls. 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 post-
operative period [62]. The supine position that
occurs during surgery and in the postoperative
period may worsen obstructive sleep apnea [63].
Anesthesia may also blunt the hypercapnic and
hypoxic respiratory drive as well as the arousal
response. In a study performed by Bolden and
coworkers [64], the frequency of postoperative
hypoxemia was measured 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 with them
their home continuous positive airway pressure
(CPAP) machines, or to order home CPAP set-
tings for CPAP hospital machines. Careful evalu-
ation 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 [58].

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
postoperative pain. Postoperative patients have
decreased functional residual capacity [65].
These factors lead to hypoventilation. Diagnosis
of atelectasis may be made clinically and/or via
imaging tests. Atelectasis may present as postop-
erative fever, decreased breath sounds at the lung
bases, and can be found on chest-X-ray or CT.

Pre- and postoperative incentive spirometry is
the most common prevention and treatment inter-
vention for atelectasis. Incentive spirometry used
in the perioperative period enhances postopera-
tive functional residual capacity and reminds
patients to continue to take in large breaths. If the

patient becomes hypoxic from atelectasis, bron-
choscopy may be performed to remove secretions
from the airway [66]. Continuous positive airway
pressure (CPAP) can be used in the postoperative
period and has also been shown to decrease intu-
bation in patients who are at high risk of hypox-
emia from atelectasis after abdominal surgery
[67].

Postoperative pneumonia is a common post-
operative pulmonary complication. Hospital-
acquired pneumonia refers to pneumonia that
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) [68]. In a prospective case series of patients
presenting with postoperative pneumonia within
14 days of surgery, 61% of patients developed
pneumonia within the first 5 days postopera-
tively. The most common etiologic agents were
Staphylococcus Streptococci,  and
Enterobacter [69].

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.

aureus,

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-
associated UTI (CAUTI) being most common
[70]. The rate of bacteruria after undergoing an
anti-incontinence procedure has been estimated
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to be between 17 and 85% [71]. Reconstructive
pelvic surgery almost always involves bladder
instrumentation via cystoscopy and/or catheter
placement, thereby increasing the risk of UTI in
these patients. Additional risk factors for UTI
include inefficient bladder emptying, pelvic
relaxation, neurogenic bladder, asymptomatic
bacteriuria, decreased ability to get to the toilet,
nosocomial infections, physiologic changes, and
sexual intercourse, all seen commonly in the
reconstructive pelvic surgery population [72].
Development of a fever in the postoperative
period after female pelvic 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 UTTI after urogynecological procedures includ-
ing the SISTEr trial of Burch vs. autologous sling
for treatment of stress urinary incontinence, 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 [73]. In the TOMUS
trial, retropubic midurethral slings were associ-
ated with significantly more UTIs than transobtu-
rator slings in the first 6 weeks after surgery (13%
vs. 8%, p = 0.3) and after 24 months follow-up
(21% vs. 13%, p = 0.02) [74]. In a case—control
study of women undergoing surgery for stress uri-
nary incontinence and/or pelvic organ prolapse,
9% of women developed UTT and the risk of UTI
was significantly increased by previous history of
chronic or multiple UTIs, prolonged duration of
catheterization, and increased distance between
the urethra and anus [75].

Signs and symptoms of UTI in women are var-
ied. 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 associated
with upper UTI [71]. 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 glucose, protein,
ketones, blood, and bilirubin. In the office, the
dipstick test can be used as a rapid diagnostic test.
It can measure leukocyte esterase nitrates, hema-
turia, and pyuria. In the setting of leukocytosis,
and/or nitrites and hematuria, the sensitivity to

detect UTI is 75%, but the specificity is 66% with
a positive predictive value of 81% and a negative
predictive value of 57% [76]. The most important
predictor of UTI measured by microscopy is leu-
kocytosis; however, leukocytosis alone is not suf-
ficient to diagnose UTI [77]. The gold standard to
diagnosing UTT is a urine culture. The traditional
diagnosis of UTI by culture is greater than
100,000 colony forming units/mL (CFU); how-
ever, many women may have asymptomatic bac-
teriuria. In a study performed by Schiotz [78], 193
women who underwent gynecologic surgery and
had a Foley catheter for 24 h were assessed for
bacteriuria; 40.9% of patients had asymptomatic
bacteriuria, while only 8.3% of patients actually
developed UTTI. In contrast, those with fewer than
100,000 CFU but symptoms of UTI can also be
appropriately diagnosed as having a UTL

The most common pathogen causing compli-
cated and uncomplicated UTI is E. coli. The defi-
nition of complicated UTI is associated with a
condition that increases the risk of acquiring infec-
tion or failing first-line treatment. Many patients
with pelvic floor disorders with UTI may fit into
the complicated category because they are status/
postcatheterization and procedures [79]. Other
uropathogens include Klebsiella, Pseudomonas,
Enterobacter, Enterococcus, and Candida. The
initial therapy for treatment of UTI traditionally
has been Trimethoprim—Sulfamethoxazole (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 set-
ting of fluoroquinolone and TMP-SMX resistance
[80]. When treating a postoperative reconstructive
patient, it is important to evaluate the antimicro-
biogram in the specific hospital setting and to pre-
scribe accordingly.

It is clear that patients who undergo female
pelvic reconstructive procedures require antibiot-
ics prophylaxis at the time of the procedure [81].
The American Urologic Association Best
Practice Guidelines [82] recommend antibiotic
prophylaxis for vaginal surgery to prevent both



4 General Complications of Pelvic Reconstructive Surgery 33

Table 4.2 American Urological Association recommended antimicrobial prophylaxis for urologic procedures

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

Modified with permission of Elsevier from Wolf JS Jr., Bennett CJ, Dmochowski RR, Hollenbeck BK, Pearle MS,
Schaeffer AJ. Urologic surgery antimicrobial prophylaxis best practice policy panel. J Urol. 2008;179(4):1379-90.

Erratum in J Urol. 2008;180(5):2262-3

postoperative UTI and postoperative pelvic
infection (Table 4.2). A prospective randomized
trial by Ingber and coworkers [83] found that
patients who were given single-dose antibiotic
therapy for midurethral slings had a low rate of
postoperative UTI (5.9%). Clinical trials have
been mixed about whether multiple doses of anti-
biotics in the perioperative period decrease UTI
rates beyond single-dose therapy [84]. What is
also unclear is the need for prophylactic antibiot-
ics beyond the perioperative period in patients
who will require prolonged catheterization. In a
randomized, double-blind controlled trial by
Rogers and coworkers [81], 449 patients who
underwent pelvic organ prolapse and/or stress
urinary incontinence surgery and had suprapubic
catheters placed were given either placebo or
nitrofurantoin monohydrate daily while the cath-
eter 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
UTI at suprapubic catheter removal with nitrofu-
rantoin prophylaxis; however, there was no dif-
ference in symptomatic UTIs at the 6-8 week
postoperative visit. A similar trial evaluating
nitrofurantoin daily prophylaxis in patients with
prolonged transurethral catheterization after pel-
vic reconstructive surgery found that daily nitro-
furantoin during catheterization did not reduce
risk of postoperative UTI [85].

Surgical Site Infections

Infection complicating pelvic surgery can occur
in three different settings: (1) fever of unknown
origin, (2) operative site infection, and (3) infection

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
include gram negative, anaerobic, and/or fecal
flora if incisions are made near the perineum and
groin [86]. 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 surgi-
cal site infections include advanced age, obesity,
medical conditions, cancer, smoking, malnutri-
tion, and immunosuppressant use [87, 88]. Other
risk factors for surgical site infection 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 subcutane-
ous tissue, increased tension on wound closure
due to increased intra-abdominal pressure,
decreased tissue concentrations of prophylactic
antibiotics, and a higher prevalence of diabetes
with poor glucose control and longer operating
time [89]. In a retrospective chart review of
patients who underwent midline abdominal inci-
sions, patients with increased subcutaneous fat
were 1.7 times more likely to develop a superfi-
cial incisional infection [90]. In a prospective
study of 5279 patients who underwent hysterec-
tomy, it was found that obese patients who under-
went abdominal hysterectomy were five times
more likely to have wound infection. Route of
surgery was an additional risk factor for infection
with the highest risk in patients who underwent
abdominal hysterectomy. Patients who under-
went laparoscopic or vaginal hysterectomy were
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more likely to have remote pelvic infections
compared with abdominal hysterectomy [88]. In
alarge retrospective study of over 22,000 patients
undergoing hysterectomy, the rate of surgical site
infection overall was 2.04% and it was found that
B-lactams given prior to incision were associated
with the lowest rate of surgical site infections
[91]. It is therefore advised that patients with
penicillin allergies should be questioned on their
reaction thoroughly and may necessitate penicil-
lin allergy testing prior to surgery to avoid alter-
nate antibiotics if possible. In another large
retrospective study of over 55,000 patients under-
going hysterectomy, it was found that compared
with those of normal BMI, women with BMIs 40
or higher had five times the odds of wound dehis-
cence, five times the odds of wound infection,
and 89% higher odds of sepsis [13]. Women
should be counseled of these findings prior to
undergoing hysterectomy.

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 sacrocolpo-
pexy alone [92]. In an additional case series of 19
women who had undergone intravaginal sling-
plasty with synthetic mesh, six women had
infected mesh that had to be removed [93]. In
randomized trials comparing native tissue vagi-
nal repair to transvaginal mesh placement using
wide-pore [94] polypropylene, the risk of infec-
tion appears to be low in some trials and elevated
in others [95]; 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 [96]. Skin erythema, induration, and/or
drainage of purulent or serosanguinous fluid may
be visualized on examination. On pelvic exam,
there may be pelvic, vaginal cuff, or parametrial

tenderness. There may be a leukocytosis on complete
blood count [95]. If pelvic abscess is suspected,
ultrasound, CT scan, or MRI may be used for diag-
nosis. Ultrasound is a cost-effective way to image
a patient with a suspected abscess. The sensitivity
and specificity of pelvic ultrasound to look for pel-
vic abscess is 81% and 91%, respectively [97].
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 [98]. 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 [95]. Patients requiring admission
should receive broad-spectrum parenteral antibi-
otics. Pelvic abscess may need drainage via
opening of the vaginal cuff, CT, or ultrasound-
guided drainage [99]. A vaginal cuff abscess may
necessitate 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 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 decrease risk of infection
[97]. There have been multiple studies that sug-
gest perioperative cleansing the vagina with
saline increases infection rate [100, 101].
Currently, there is no evidence to suggest that
cleansing the vagina with any preparation reduces
postoperative infection. However, in a retrospec-
tive cohort trial of 669 patients who underwent
sacral nerve modulation therapy it was found that
chlorhexidine washing prior to the procedure
may decrease rates of surgical site infections in
this population [102].
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Table 4.3 Recommended antibiotic prophylaxis by
American College of Obstetrics and Gynecology

Dose (single

Procedures Antibiotic dose)
Hysterectomy, | Cefazolin® lor2glV
female pelvic | Clindamycin plus | 600 mg IV
reconstructive gentamicin or with 1.5 mg/kg
procedures, quinolone or or 400 mg IV 1
Proced.ures aztreonam gV
involving mesh ' feqronidazole 1500 mg IV with

plus gentamicin 1.5 mg/kg or

or quinolone 400 mg IV

Modified with permission of Wolters Kluwer from ACOG
Committee on Practice Bulletins No. 104: antibiotic pro-
phylaxis for gynecologic procedures. Obstet Gynecol.
2009;113(5):1180-9

1V intravenously, g grams, mg milligrams

aAlternatives include cefotetan, cefoxitin, cefurtoxime, or
ampicillin—sulbactam

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 reg-
imens from the AUA and ACOG are listed in
Tables 4.2 and 4.3. Cephalosporins are commonly
used in pelvic surgery because of their broad anti-
microbial spectrum with Cefazolin, the most com-
monly used agent [87]. Patients who are morbidly
obese with BMI greater than 35 should receive
increased dosing of antibiotics [88]. Procedures
lasting longer than 3 h and blood loss greater than
1500 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% [103]. Brachial plexus
injury has a reported incidence of 0.16% [104].

Risk factors for developing nerve injuries during
surgery include increased operating room time,
patient positioning, and history of smoking [105].
Stretching or direct compression of the nerve
results in ischemia, and when prolonged, necro-
sis can develop [106]. With muscle relaxants
given during anesthesia, patients are unable to
reposition themselves from nonphysiologic posi-
tions, 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 incorrectly positioned, the worse the
nerve injury. With the development of robotic
surgery, it has been theorized that brachial plexus
injuries may become more common [107]. Most
robotic procedures require steep Trendelenburg
positioning, and depending on the operator, may
require longer operating room times. Other risk
factors include history of diabetes, alcoholism,
and history of herpes zoster [108].

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 include Trendelenburg positioning, longer
operating room time, use of shoulder braces,
abduction of the arm >90°, and unequal shoulder
support [103]. 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 defi-
cits that involve the shoulder, wrist, arm, and
hand. In severe cases, patients may experience
Erb’s palsy or Klumpke’s paralysis [106].
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, nonsteroi-
dal anti-inflammatory medications, physical ther-
apy, and neuroleptic medications. Prevention of
brachial plexus injury includes utilizing the mini-
mum amount of Trendelenburg positioning,
decreasing operating room times as much as pos-
sible, avoiding abduction or extension of the
upper extremities, and avoiding shoulder braces
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[106]. For robotic and laparoscopic surgeries, we
recommend padding and tucking the patient’s
arms to her sides, using a “thumbs up” hand posi-
tion with the patient’s palms facing her thighs to
avoid overabduction. To avoid sliding down the
operating room table while in Trendelenburg,
placing the patient on an egg crate mattress that is
taped to the operating room table and then pad-
ding the patient’s chest with additional foam and
tape the foam down to the operating room table
can be helpful (Fig. 4.1).

Common lower extremity nerve injuries
associated with female pelvic reconstructive
medicine include femoral, lateral femoral cuta-
neous, obturator, sciatic, and common peroneal
nerve injuries. Risk factors for lower extremity
nerve injuries include ill positioning of the
lower extremities using stirrups, lithotomy
position, slender patients, smokers,
Trendelenburg position, and operating room
time greater than 4 h [109]. In laparoscopic and
vaginal surgeries, the femoral nerve may be
injured due to stretch encountered from the
lithotomy position. The lateral cutaneous femo-
ral 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 lithotomy position. Sciatic nerve
injury is less common in the dorsal lithotomy
position; however, it may be caused by over-
flexion 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 the candy cane
stirrups—boot stirrups may aid in decreasing
risk of injury to this nerve [108].

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 exter-
nal rotation. 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. 4.2 and 4.3). Nerve

Fig.4.1 Appropriate positioning of patients for laparoscopic or robotic pelvic reconstructive procedures with padding

and taping to prevent neurologic injury
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Fig.4.2 Appropriate positioning of the lower extremities
for dorsal lithotomy position using candy cane stirrups

injuries from reconstructive pelvic surgery are
minimized when the patient’s extremities are
positioned correctly.

Injury to the pudendal and other pelvic nerves
may occur during specific pelvic reconstructive
procedures. In the optimal trial that randomized
374 women with apical vaginal prolapse to either
sacrospinous ligament fixation or uterosacral
vault suspension, neurologic pain requiring
intervention (medications, trigger point injec-
tions, or suture release) occurred more frequently
after sacrospinous ligament fixation (6.9% vs.
12.4%) and persisted to 4—6 weeks after surgery
more often (0.5% vs. 4.3%) [110]. In the
TOMUS trial, neurologic complications were
noted more frequently in slings performed via
the transobturator approach than the retropubic
approach (9.7% vs. 5.0%, p = .04); however,
most of these were minor and represented tran-

Fig.4.3 Appropriate positioning of the lower extremities
for dorsal lithotomy position using boot stirrups

sient inner thigh numbness and weakness that
resolved by 6 weeks [74]. Of note, four patients
(0.7%) had persistent postoperative neurologic
symptoms at 24 months after surgery without
any difference between the transobturator and
retropubic approaches.

Diagnosis of postoperative neuropathy should
include a thorough musculoskeletal and neuro-
logical exam (Table 4.4). Patient may also expe-
rience 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 antide-
pressants, neurologic medications including gab-
apentin and pregabalin, and physical therapy,
especially for prolonged neuropathies. Surgery
and steroid injections may be used for severe
cases [108].
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Table 4.4 Motor and sensory defects associated with
lower extremity neuropathy

Nerve

Motor function Sensation

Femoral

Anterior and
medial thigh,
medial calf

Hip flexion and
knee extension

Lateral femoral

N/A Anterior and

cutaneous lateral thigh
Sciatic Foot dorsiflexion Foot, toes
and eversion
Obturator Thigh adduction Medial
and internal aspect of the
rotation thigh
Common Foot dorsiflexion N/A
peroneal and eversion

N/A not applicable

References

. Smith FJ, Holman CD, Moorin RE, Tsokos

N. Lifetime risk of undergoing surgery for pelvic
organ prolapse. Obstet Gynecol.
2010;116(5):1096-100.

. Maher C, Feiner B, Baessler K, Schmid C. Surgical

management of pelvic organ prolapse in women.
Cochrane Database Syst Rev. 2013;4:CD004014.

. Lambrou NC, Buller JL, Thompson JR, Cundiff

GW, Chou B, Montz FJ. Prevalence of perioperative
complications among women undergoing recon-
structive pelvic surgery. Am J Obstet Gynecol.
2000;183:1355-60.

. Handa VL, Harvey L, Cundiff GW, Kjerulff

KH. Perioperative complications of surgery for geni-
tal prolapse: does concomitant anti-incontinence
surgery increase complications? Adult Urol.
2004;65:483-7.

. National Task Force on the Prevention and Treatment

of Obesity. Overweight, obesity, and health risk.
Arch Intern Med. 2000;160:898-904.

. Must A, Spandano J, Coakley EH, Field AE, Colditz

G, Dietz WH. The disease burden associated with
overweight and obesity. JAMA. 1999;282:1523-9.

. Rogers RG, Lebkuchner U, Kammerer-Doak DN,

Thompson PK, Walters MD, Nygaard IE. Obesity
and retropubic surgery for stress incontinence: is
there really an increased risk of intraoperative com-
plications? Am J Obstet Gynecol.
2006;195:1794-8.

. Chen CCG, Collins SA, Rodgers AK, Paraiso MFR,

Walters MD, Barber MD. Perioperative complica-
tions in obese women vs normal-weight women who
undergo vaginal surgery. Am J Obstet Gynecol.
2007;197:98.e1-8.

. Pitkin RM. Vaginal hysterectomy in obese women.

Obstet Gynecol. 1977;49:567-9.

10.

11.

12.

13.

14.

15.

16.

18.

19.

20.

21.

22.

23.

Blikkendaal MD, Schepers EM, van Zwet EW,
Twijnstra AR, Jansen FW. Hysterectomy in very
obese and morbidly obese patients: a systematic
review with cumulative analysis of comparative
studies. Arch Gynecol Obstet. 2015;292(4):723-38.
Isik-Akbay EF, Harmanli OH, Panganamamula UR,
Akbay M, Gaughan J, Chatwani AJ. Hysterectomy
in obese women: a comparison of abdominal and
vaginal routes. Obstet Gynecol. 2004;104:710—4.
Bohlin KS, Ankardal M, Stjerndahl JH, Lindkvist H,
Milsom I. Influence of the modifiable life-style fac-
tors body mass index and smoking on the outcome
of hysterectomy. Acta Obstet Gynecol Scand.
2016;95(1):65-73.

Shah DK, Vitonis AF, Missmer SA. Association of
body mass index and morbidity after abdominal,
vaginal, and laparoscopic hysterectomy. Obstet
Gynecol. 2015;125(3):589-98.

Mikhail E, Miladinovic B, Velanovich V, Finan MA,
Hart S, Imudia AN. Association between obesity and
the trends of routes of hysterectomy performed for
benign indications. Obstet Gynecol.
2015;125(4):912-8.

Luber KM, Boero S, Choe JY. The demographics of
pelvic floor disorders: current observations and
future projections. Am J Obstet Gynecol.
2001;184:1496-503.

Toglia MR, Nolan TE. Morbidity and mortality rates
of elective gynecologic surgery in the elderly
woman. Am J Obstet Gynecol. 2003;189:1584-9.

. Sung VW, Weitzen S, Sokol ER, Rardin CR, Myers

DL. Effect of patient age on increasing morbidity
and mortality following urogynecologic surgery. Am
J Obstet Gynecol. 2006;194:1411-7.

Kawalpreet M, Bacchetti P, Leung JM. Prognostic
significance of postoperative in-hospital
complications in elderly patients. I. Long term sur-
vival. Anesth Analg. 2003;96:583-9.

Stepp KJ, Barber MD, Yoo EH, Whiteside JL,
Paraiso MFR, Walters MD. Incidence of periopera-
tive complications of urogynecologic surgery in
elderly women. Am J Obstet Gynecol.
2005;192:1630-6.

Bretschneider CE, Robinson B, Geller EJ, Wu
JM. The effect of age on postoperative morbidity in
women undergoing urogynecologic surgery. Female
Pelvic Med Reconstr Surg. 2015;21(4):236-40.
Heisler CA, Aletti GD, Weaver AL, Melton LJ,
Cliby WA, Gebhart JB. Improving quality of care:
development of a risk-adjusted perioperative mor-
bidity model for vaginal hysterectomy. Am J Obstet
Gynecol. 2010;202:137.e1-5.

Schakelford DP, Hoffman MK, Kramer PR, Davies
MF, Kaminiski PF. Evaluation of preoperative car-
diac risk index values in patients undergoing vaginal
surgery. Am J Obstet Gynecol. 1995;173:80—4.
Potyk D, Raudaskoski P. Preoperative cardiac evalu-
ation for elective non cardiac surgery. Arch Fam
Med. 1998;7:164-73.



4 General Complications of Pelvic Reconstructive Surgery

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

Lee TH, Marcantonio ER, Mangione CM, Thomas
EJ, Polanczyk CA, Cook EF, et al. Derivation and
prospective validation of a simple index for predic-
tion of cardiac risk of major noncardiac surgery.
Circulation. 1999;100:1043-9.

Shammash JB, Trost JC, Gold JM, Berlin JA,
Golden MA, Kimmel SE. Perioperative beta-blocker
withdrawal and mortality in vascular surgical
patients. Am Heart J. 2001;141:148-53.

Colwell CW, Collis DK, Paulson R, McCutchen JW,
Bigler GT, Lutz S, et al. Comparison of enoxaparin
and warfarin for the prevention of venous thrombo-
embolic disease after total hip arthroplasty. J Bone
Joint Surg Am. 1999;81:932-9.

Sweetland S, Green J, Liu B, et al. Duration and
magnitude of the postoperative risk of venous
thromboembolism in middle aged women: prospec-
tive cohort study. BMJ. 2009;339:1-8.

Montoya TI, Leclaire EL, Oakley SH, Crane AK,
Mcpencow A, Cichowski S, Rahn DD, Fellows’
Pelvic Research Network of the Society of
Gynecologic Surgeons. Venous thromboembolism
in women undergoing pelvic reconstructive surgery
with mechanical prophylaxis alone. Int Urogynecol
J. 2014;25(7):921-6.

Solomon ER, Frick AC, Paraiso MFR, Barber
MD. Risk of deep venous thrombosis and pulmo-
nary embolism in urogynecologic surgical patients.
Am J Obstet Gynecol. 2010;203:510.e1-4.

Rahn DD, Mamik MM, Sanses TV, Matteson KA,
Aschkenazi SO, Washington BB, Steinberg AC,
Harvie HS, Lukban JC, Uhlig K, Balk EM, Sung
VW, Society of Gynecologic Surgeons Systematic
Review Group. Venous thromboembolism prophy-
laxis in gynecologic surgery: a systematic review.
Obstet Gynecol. 2011;118(5):1111-25.

Anger JT, Weingberg AE, Gore JL, Wang Q, Pashos
MlJ, Leonardi LV, et al. Thromboembolic complica-
tions of sling surgery for stress urinary incontinence
among female Medicare beneficiaries. Urology.
2009;74:1223-6.

Nick AM, Schmeler KM, Frumovitz MM, Soliman
PT, Spannuth WA, Burzawa JK, et al. Risk of throm-
boembolic disease in patients undergoing laparo-
scopic  gynecologic surgery. Obstet Gynecol.
2010;116(4):956-61.

Suzuki N, Yoshioka N, et al. Risk factors for periop-
erative venous thromboembolism: a retrospective
study in Japanese women with gynecologic diseases.
Thromb J. 2010;8:1-9.

Lindqvist PG, Epstein E, Olsson H. The relationship
between lifestyle factors and venous thromboembo-
lism among women: a report from the MISS study.
Br J Haematol. 2008;114:234-40.

Clarke-Pearson DL, Dodge RK, Synan I,
McClelland RC, Maxwell GL. Venous thromboem-
bolism prophylaxis: patients at high risk to fail
intermittent  pneumatic compression.  Obstet
Gynecol. 2003;101(1):157-63.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

39
Committee on Practice Bulletins—Gynecology,
American  College  of  Obstetricians  and

Gynecologists. ACOG Committee on Practice
Bulletins No. 84: prevention of deep vein thrombo-
sis and pulmonary embolism. Obstet Gynecol.
2007;84(2 Pt 1):429-40.

Gould MK, Garcia DA, Wren SM, Karanicolas PJ,
Arcelus JI, Heit JA, Samama CM, American College
of Chest Physicians. Prevention of VTE in nonortho-
pedic surgical patients: Antithrombotic Therapy and
Prevention of Thrombosis, 9th ed: American College
of Chest Physicians evidence-based clinical practice
guidelines. Chest. 2012;141(2 Suppl):e227S-77S.
Okadome M, Saito T, et al. Postoperative pulmonary
embolism including asymptomatic cases in gyneco-
logic  oncology. Int J Gynecol Cancer.
2010;20:655-63.

Stein PD, Beemath A, Matta F, et al. Clinical charac-
teristics of patients with acute pulmonary embolism:
data from PIOPED II. Am J Med. 2007;120:871-9.
Cate-Hoek AJT, Prins MH. Management studies
using a combination of D-dimer test results and clin-
ical probability to rule out venous thromboembo-
lism: a systematic review. J Thromb Haemost.
2005;3:2465-70.

Agnelli G, Becattini C. Acute pulmonary embolism.
N Engl J Med. 2010;363:266-74.

Qaseem A, Snow V, et al. Current diagnosis of
venous thromboembolism in primary care: a clinical
practice guideline from the American Academy of
Family Physicians and the American College of
Physicians. Ann Intern Med. 2007;146:454-8.
Moores LK, King CS, Holley AB. Current approach
to the diagnosis of acute nonmassive pulmonary
embolism. Chest. 2011;140:509-18.

Krivak TC, Zorn KK. Venous thromboembolism in
obstetrics and  gynecology. Obstet Gynecol.
2007;109:761-717.

Desciak MC, Martin DE. Perioperative pulmonary
embolism: diagnosis and anesthetic management.
J Clin Anesth. 2011;23:153-65.

Ansell J, Hirsch J, Hylek E, Jacobson A, Crowther
M, Gualtiero P. Pharmacology and management of
the vitamin K antagonists: American College of
Chest Physicians evidence-based clinical practice
guidelines (8th edition). Chest.
2008;133:160S-98.

Lawrence VA, Hilsenbeck SG, Mulrow CD, Dhanda
R, Sapp J, Page CP. Incidence and hospital stay for
cardiac