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1. Introduction

Pelvic organ disorders are a frequent problem in women, affecting up to 50%
of parous women with an annual incidence of surgical repairs between 1.5
and 1.8 cases per 1,000 women. Pelvic floor dysfunction (PFD) refers to any
impairment or damage of the integrity of many contributing factors, like
striated and smooth musculature, elasticity of the tissue (collagen),
innervation, blood supply, endocrine factors, and an intact topography. The
most known causes are genetic causes as well as physiologic changes during
pregnancy and trauma of vaginal delivery.
Pelvic organ prolapse (POP) is defined as a protrusion of the pelvic organs
into or out of the vaginal canal. Urinary incontinence (UI) is defined as any
involuntary leakage of urine, according to the International Continence Society
(ICS). Stress urinary incontinence (SUI) is the most common type of UI
among ambulatory incontinent women, accounting for 45-65 % of cases (1).
POP is the indication for more than 300,000 surgeries annually in the United
States, and approximately 80,000 in Germany. A woman’s lifetime risk of
undergoing surgery for POP or SUI is approximately 11% (29% of cases have
a repeat surgery) (1–3).
The literature on the management and treatment of POP and UI (particularly
SUI) is legion, with a wide range of variability, ranging from pelvic floor
exercises to surgical intervention. Many surgical approaches for the treatment
of POP and SUI have been developed, unfortunately with limited success
rates in some instances.
High failure rates of reconstructive surgeries of pelvic floor disorders have
induced the development and introduction of new alloplastic materials.
Tension-free vaginal tapes and their various modifications were a revolution in
anti-incontinence surgical procedures since their first description by Ulmsten
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in 1996 (4–7). Slings have become the prevalent strategy in the treatment of
incontinence, as have alloplastic meshes in the repair of pelvic organ prolapse
(8–12). In the past few years, there has been an explosion in the use of
vaginal meshes and slings of different types, materials, sizes, and trocars. In
2004, Delorme et al. introduced the use of mid-suburethral slings via a
transobturator approach (13–15) as a means for preventing bladder
perforation, which occurred in reasonable numbers during the classical
retropubic insertion of the sling. These techniques are now considered the
gold standard procedure, owing to high success rates in short term follow-up
and the apparently small number of side effects compared to the conventional
methods of surgical treatment (8–12). Therefore, several procedures that
were once widely used have been given up since there seem to be more
effective alternatives.
Millions of slings and meshes have been implanted all over the world, at the
beginning under denial of there being any problems or complications arising
following these procedures. Eventually, singleton case reports were
published, and finally followed by larger studies that recognized and identified
complications and side effects thus so far unknown that are apparently
specific to these materials.
More than 50 different brands and types of meshes/slings with different and
variable materials and properties are or have been available on the market
worldwide. It is virtually impossible to identify and describe all of these types
and their advantages or disadvantages. In general, vaginal meshes/slings are
either synthetic biocompatible (for example, polypropylene) or biological. They
are also classified into absorbable and non-absorbable, mono-filamentous
and multi-filamentous, micro-porous and macro-porous (16, 17). The type and
material of mesh/sling play a cardinal role in the genesis and the management
of complications that are related to mesh insertion. Many international papers
have discussed this topic and mentioned the pros and cons of different types
(18, 19).
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Many institutions, health care providers, gynecologists, and urologists have
been striving for years to identify and recognize complications related directly
or indirectly to alloplastic material insertion, and to find ways to avoid those
complications and to improve the quality of life in women who have
undergone such procedures.
In 2011, the international societies IUGA (International Urogynecological
Association) and ICS (International Continence Society) prepared and
published a classification system for complications related to the insertion of
prostheses and grafts, in order to facilitate international comparison of these
complications. Nitti in 2012 classified these complications into intraoperative,
early postoperative, and late postoperative complications (20, 21). Case
reports on complications are numerous, but there is a lack of follow-up and
documentation of long-term complications (10, 22).
The FDA (U.S. Food and Drug Administration) collected more than 3,979
notifications (PHN) of complications before sending out several warning
messages to care providers. The latest "UPDATE on serious complications
associated with transvaginal placement of surgical mesh for pelvic organ
prolapse” was issued in July 13, 2011, recommending to start with native
tissue repair and to use meshes in pelvic organ prolapse only in cases of
relapse. The most frequent reported complications are mesh exposure,
voiding problems, pain and dyspareunia, infection, bleeding, and organ
injuries. Three deaths have been directly attributed to mesh placement,
including two cases of bowel perforation and one of severe hemorrhage (23).
The aim of this study was to describe and discuss the various complications
encountered in the gynecology department of Greifswald’s University Hospital
that required further surgical intervention in order to manage those
complications, or to at least improve the quality of life in those women. The
IUGA/ICS classification code was used and applied with a view to attempting
to evaluate its applicability in the clinical field, and to look for missing
parameters and possible improvements.
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2. Patients and methods

2.1. Study patients
This is a retrospective, observational study, performed from the year 2011 to
2014 at Greifswald’s University Hospital (a tertiary referral center of
urogynecology in Germany), that includes patients with complications related
directly or indirectly to previous urogynecological surgical interventions with
insertion of different types of synthetic alloplastic materials, including anterior
vaginal meshes, posterior vaginal meshes, and tension-free vaginal tapes.
Inclusion criteria were all cases with complications that required a surgical
intervention and management, whether after failure of conservative therapy or
not. Surgical management was defined as mesh or sling resection, with or
without another concomitant surgical procedure like urethrolysis, meatotomy,
fistulotomy, abscess incision, colporrhaphy, or vaginal fixation. Data and
details pertaining to these surgical approaches and types were recorded.
Patients with complications after mesh or sling insertion who were managed
conservatively or medically on an outpatient basis without the need for
surgical re-intervention were excluded from this study. Conservative
management was defined as lifestyle modifications and observation, pelvic
floor muscle exercises, bladder training, use of topical estrogen therapy, or
even the use of systemic antimuscarinic therapy.
All patients in this study underwent mesh or sling insertion as a means of
managing pelvic floor disorders, whether they presented as urinary
incontinence or as pelvic organ prolapse.
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2.2. Methods
We were able to collect data on 77 patients who fulfilled the aforementioned
criteria and to include them in our study. Medical history, data on clinical and
examination findings, and outcome as far as available, were collected using
paper and electronic medical records, including admission, operative, and
discharge reports of these patients.
In order to find hypothetical explanations, to suggest new predisposing factors
or to discuss the already known risk factors, data on age, parity, weight,
sexual activity, time interval between mesh or sling insertion and their first
excision or removal, and other clinical findings such as viability of vaginal
epithelium, obstructive signs, position of the sling or presence of paravaginal
defect were collected for analysis. Data on the duration of the operative
procedure and postoperative hospital stay were collected for statistical
purposes.
In addition to the clinical examination at the time of initial presentation, an
examination under general anesthesia was performed in all cases. A
diagnostic urethrocystoscopy was performed intraoperatively in all patients, or
when urethrocyctoscopy was indicated. All findings were documented,
included, and mentioned in our results.
Symptoms and signs at time of presentation were decisive in most cases
covered, without additional contribution being made by other investigations.
Most of the postoperative follow-up data were missing or incomplete and only
for the short-term, because most of our patients were referred to us from
different hospitals and medical centers all over the country.
All complications were classified and given a code using the international
IUGA/ICS classification, which was created in 2011 to facilitate and improve
the international comparison and description of those complications for
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research and clinical purposes, using the online calculator, which can be
accessed via this link (www.icsoffice.rog/complication). The practicability of
the

classification

system

itself

was

analyzed,

looking

for

possible

improvements or missing parameters.
Data analysis and statistics were performed in cooperation with the
Community Medicine Department of the University of Greifswald (Prof. Dr.
phil. Thomas Kohlmann). Microsoft Excel and SPSS were the statistical
programs used.
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3. Results

3.1. Overview
From 2011 to 2014, 77 patients presented with complications related directly
or indirectly to alloplastic materials. Mean patient weight was 78 kilograms,
ranging from 51 to 110, the mean parity was 2. 72 women had undergone at
least one vaginal delivery, and 3 women had had at least one instrumental
delivery (forceps or vacuum). 13 women were smokers. Mean age was 56
years at the time of mesh insertion, ranging from 36 to 78, and mean age at
the time of first resection was 61 years, ranging from 37 to 91. 6
meshes/slings were inserted in our center. Meshes and slings were mostly
implanted in the anterior vaginal wall. 27 women underwent at least one antiincontinence procedure without insertion of alloplastic materials.
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The majority of patients were referred from a physician other than the one
who had placed the mesh or sling. The mean time from mesh insertion to
seeking care to treat the complication was 48 months (mean time of
reoperation), ranging from 1 month to 156 months. 23 patients presented with
complications despite at least one (complete or partial) previous mesh
removal or resection. 18 of them had had one prior resection operation, 3 had
undergone two resection operations, and 2 had already had three previous
resection operations (fig. 2).

No resection
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4% 3%
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Figure 2: Number of patients with previous mesh/sling resections

As a tertiary referral center of urogynecology in Germany, we were able to
collect patients with complications that required re-intervention or another
surgical strategy of treatment. However, many complicated cases are
managed conservatively or medically on an outpatient basis, and thus did not
need to be referred to our clinical center. Therefore, we could not include
them in our database.
21 women (28%) underwent the first mesh/sling resection within the first year
of insertion, 11 women (14.5%) presented during the second year, 12 women
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(15.5%) presented during the third year, and 32 women (42%) presented 3 or
more years after mesh/sling insertion (4 of them after 10 years).
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Figure 3: The interval between mesh/sling insertion and resection
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3.2. Complications
40 women were experiencing more than one complication. 31 women
complained of overactive bladder symptoms, which accounted for 40% of
all patients. The mean time to seeking care was 52 months, ranging from 3 to
120 months.
19 of them (61%) presented obstructive signs during clinical examination. We
performed a diagnostic urethrocystoscopy on 29 women, of whom 27 (93%)
showed

hypertrophic

changes

of

the

wall

of

the

urinary

bladder

(trabeculations or inflammation) (fig. 4).
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Figure 4: Clinical findings in patients with overactive bladder syndrome

17 women complained of obstructive symptoms (21% of all patients) with a
mean weight of 82 kilograms. The mean time to seeking care was 41 months,
ranging from 3 to 156 months.
12 of these patients (71%) showed obstructive signs during clinical
examination. We performed a diagnostic urethrocystoscopy on 15 women, of
10

whom 10 (67%) showed hypertrophic changes of the wall of urinary bladder
(trabeculations or inflammation) (fig. 5). 4 of them underwent additional antiincontinence procedures that did not involve the insertion of alloplastic
materials.
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Figure 5: Clinical findings in patient with obstructive symptoms

17 women complained of chronic pain (15 of them complained of pelvic pain
and 2 women complained of chronic pain in the leg), 22% of all patients. The
mean time to seeking care was 35 months, ranging from 1 to 84 months. 8 of
those women presented vaginal erosion or exposure during clinical
examination, 3 women showed mesh prominence or contraction without
exposure (intact vaginal epithelium), 1 woman presented a paraurethral
abscess, while another presented a suprapubic abscess.
10 women complained of dyspareunia (2 of them reported partner
dyspareunia), 13% of all patients, with a mean age of 50 years, ranging from
41 to 60. The mean time to seeking care was 38 months, ranging from 6 to 84
months. 6 of these women presented with vaginal erosion or exposure during
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clinical examination, 4 women presented mesh prominence or contraction
without exposure, and 1 showed signs of severe vaginal atrophy.
28 women complained of recurrent urinary incontinence (failure) (36% of
all patients), of whom 11 showed paravaginal defects during clinical
examination. 8 women underwent additional anti-incontinence procedures
before or after mesh/sling insertion that did not involve the insertion of
alloplastic materials. 4 of them were smokers. The mean time to seeking care
was 59 months, ranging from 4 to 144 months, with a mean weight of 77
kilograms.
25 of 77 women (32%) exhibited vaginal erosions during clinical examination
(fig. 6), with a mean age of 62 years. The mean time to seeking care was 31
months, ranging from 1 to 84 months. 32% of them presented with chronic
pelvic pain, 16% presented with de novo dyspareunia, 8% reported partner
dyspareunia, 12% presented with vaginal bleeding, and 4% with excessive
vaginal discharge.

Figure 6: Healing defect with signs of inflammation, anterior vaginal wall
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3 of 77 women had a urogenital fistula (two urethrovaginal fistulae (fig. 7)
and one ileovaginal fistula), 4% of all patients. The mean interval of time to
pass before care was sought was 28 months, ranging from 12 to 48 months.

Figure 7: Urethrovaginal fistula after sling insertion
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7 women complained of recurrent and resistant urinary tract infections, with
a percentage of 9% of all patients. 3 women complained of vaginal bleeding,
and 1 woman of excessive vaginal discharge (infection) (fig. 8).

Figure 8: Vaginal infection as a complication of mesh insertion
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3.3. Urethrocystoscopy findings
On the whole, 64 patients underwent a diagnostic urethrocystoscopy. 17%
showed normal findings, 72% showed signs of trabeculations (hypertrophic
wall of the urinary bladder), 8% showed inflammatory changes, and two
patients had perforations in the urinary bladder wall (fig. 9).

Normal findings

Trabeculations
8%

3%

Inflammation

Perforation

17%

72%
Figure 9: Findings in 64 patients who underwent diagnostic urethrocystoscopy
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Figure 10: Urinary bladder wall perforation after sling insertion

Figure 11: Trabeculation of urinary bladder wall as a sign of overactive bladder
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3.4. Operative and postoperative findings
In our study, intraoperatively identifying the type of mesh/sling or the material
of which they were composed was possible with certain products, but in many
cases it was not, because the majority of them were completely fibrosed.
Therefore, we decided to exclude this parameter from the study.
18 patients required subsequent procedures as management for their
recurrent urinary incontinence or pelvic organ prolapse, including modified
colposuspension,

anterior

&

posterior

repair,

Bulkamid

injection,

or

sacrospinous fixation. 10 of these procedures were performed simultaneously
with mesh/sling resection.
74 women (96%) were managed vaginally, and 3 women (4%) were managed
abdominally (laparotomy).
The mean operative time to excise the mesh and to perform concomitant
procedures was 37 minutes, ranging from 14 to 164 minutes. The mean
duration of postoperative hospital stay was 4 days, ranging from 1 to 14 days.
No cases necessitated admission to the intensive care unit.
7 patients experienced postoperative complications after mesh/sling removal
or resection (8%), mostly urinary tract infections. There were no major or
serious intra- or postoperative complications.
All patients underwent a sonographic evaluation of their post-void residual
urine volume.
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4. Discussion

4.1. Overview
The epithelium of the vagina is single layered and vaginal incisions
considered as clean contaminated wounds. This potentially increases the risk
of complications when alloplastic materials are used. Complications could be
divided into two groups: the first is related directly to the material of the
mesh/sling, like mesh exposure, contractions, and infections. The second is
related to the procedure itself, like obstruction, overactive bladder, pain, and
recurrence (23).
All patients in this study were candidates for surgical re-intervention as
management for complications arising after insertion of alloplastic materials in
cases of pelvic organ prolapse and urinary incontinence after conservative
approaches had failed, including voiding dysfunction (urgency, obstruction, or
incontinence) and pain. 52% had more than one complication at the time of
presentation.
The mean time interval to pass before seeking care for complications arising
from mesh insertion was 48 months (mean time to reoperation), ranging from
1 month to 156 months. 23 patients presented with complications despite at
least one (complete or partial) previous mesh removal or resection – 18 after
one resection, 3 after two resections, and 2 after three or more previous
resections.
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4.2. Complications
4.2.1. Overactive bladder
Overactive bladder is a bladder dysfunction that causes a sudden urge to
urinate as well as other symptoms, like urinary frequency and involuntary loss
of urine with or without nocturia. The most common indication seen in our
clinic was de novo overactive bladder syndrome (40%). The mean time to
seeking care after mesh/sling insertion was 53 months, ranging from 3 to 120
months. Patients’ mean body weight was 78 kilograms.
The reported incidence of de novo overactive bladder arising as a
complication following alloplastic material insertion ranges from 2.2% to 8.3 %
(10, 13, 24–27).
Urge symptoms affect negatively and have a strong impact on quality of life.
Many studies have discussed the etiology of de novo overactive bladder
syndrome after mesh insertion. These include damage to the bladder nerves
during the procedure (28), response to foreign body sensation (29),
obstruction of bladder outlet (30), or at least a functional obstruction due to
placement of the sling under the bladder neck or urethra that leads to fibrous
tissue formation which in turn increases pressure in the area. Cucchi has
reported that increased pressure at the bladder neck causes receptors to emit
more afferent signals, which in turn leads to detrusor muscle irritability (DI) (6,
31).
The association between overactive bladder and bladder outlet obstruction
(BOO) has been discussed and confirmed in previous studies, which explain
the effectiveness of mesh resection and urethrolysis with or without
meatotomy in relieving the symptoms, and also explains the strong possibility
of developing de novo overactive bladder after more than one antiincontinence surgery or intervention (6, 32–34). In our study, 61% of patients
with overactive bladder symptoms presented obstructive signs during clinical
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examination.

29

patients

underwent

an

intraoperative

diagnostic

urethrocystoscopy. 93% of them had signs of hypertrophic wall of the urinary
bladder (trabeculations or irritation of bladder mucosa) and 7% had normal
findings, which confirms and ensures the association between overactive
bladder syndrome and bladder outlet obstruction.
Overactive bladder or urgency are typical complications of all antiincontinence procedures. On the other hand, TVT or TOT are associated with
resolving urgency symptoms in 50 percent of patients with urinary
incontinence, because the presence of urine in the proximal urethra irritates
the area and induces a detrusor contraction reflex that causes these
symptoms. Preventing this leakage by inserting a sling decreases this reflex
and is considered a means for treating urgency in this group of patients (35–
38). Patients complaining of mixed urinary incontinence may not have two
separate etiologies or two separate pathologic conditions of stress urinary
incontinence and detrusor irritability (DI) (37).
The risk of developing de novo overactive bladder after TVT or after TOT
insertion is similar in a long-term follow up, but in a short-term follow up, the
risk with TVT is higher than with TOT (26, 39, 40).
The repair of vaginal vault prolapse at the time of sling insertion was found to
be a risk factor for postoperative voiding dysfunction (VD) and the
development of de novo overactive bladder (41). Others have found that this
combination will not affect the outcome or the chance of developing such
symptoms (42).
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4.2.2. Obstruction
The second most common indication seen for surgical re-intervention was
lower urinary tract obstruction (22%), which included obstructive voiding
symptoms, incomplete urinary emptying up to complete urinary retention, with
or without urgency or frequency. The mean time to seeking care was 41
months, ranging from 3 to 156 months, with a mean patient weight of 82
kilograms. Many of these cases were managed previously by negligence,
micturition in the standing position, or intermittent catheterization.
Introital ultrasound is a helpful means for clarifying whether correct or
incorrect localization of the sling or mesh is the reason for obstructive
symptoms (fig. 12).
We rarely performed urodynamic tests in this study. Symptomatology and
clinical

findings

were

decisive

in

most

patients,

without

measurements additionally contributing to the therapeutic strategy.

Figure 12: Sonographic findings of bladder outlet obstruction
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pressure

The reported incidence of urinary tract obstruction as a complication following
alloplastic material insertion ranges from 1.5% to 10 % (6, 10, 25–27, 43).
The etiology and risk factors of urinary obstruction after mesh insertion have
been discussed in many papers. Excessive tension and overcorrection or
malposition of the sling is the most important factor. A wrong surgical
technique is the most frequent cause. Many of these procedures are not
tension-free. At the same time, most surgeons are apparently not aware of the
anatomy of the female pelvis or the length of female urethra. In cases of
stress incontinence, functional urethral length might only be 10 to 15 mm.
Accordingly, with a 20 mm incision from the urethral meatus, the sling might
end up in a position at the bladder neck or even the bladder base, which
causes these obstructive symptoms with or without de novo overactive
bladder. Therefore, early postoperative follow-up of sling position via introital
ultrasound could allow early detection of malposition and subsequent reintervention (5, 44–46).
12 of 17 women (71%) with obstructive symptoms presented lower urinary
tract obstruction during clinical examination. We performed a diagnostic
urethrocystoscopy on 15 women, 10 of whom (67%) showed signs of
hypertrophic wall of the urinary bladder (trabeculations or inflammation). Data
in our study confirm and ensure that excessive tension and overcorrection is
almost always the causative factor of postoperative obstructive symptoms.
The type of sling and the materials it is made of as well as performing a
concurrent anti-incontinence procedure at the time of mesh or sling insertion
have been reported as risk factors associated with obstructive symptoms (6,
41, 47). In our study, 4 women underwent additional anti-incontinence
procedures before or after mesh/sling insertion.
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Figure 13: Calibration of the urethra using “bougie a boule”

Wide varieties of treatment options of obstruction were mentioned, from
behavioral modifications, neuromodulators, antimuscarinics, to urethral
dilatation or intermittent catheterization. Notwithstanding, mesh/sling resection
(either complete or partial resection) with or without urethrolysis are most
effective and constitute the definitive treatment option for resolving the
problem and relieving the obstructive symptoms in cases with refractory
urethral obstruction (21, 35). In patients with obstructive symptoms, we
performed a urethrocystoscopy to rule out penetration of the urethra or even
the bladder. We then calibrated the urethra with a bougie à boule (fig. 13) to
confirm and localize the obstruction point, then incise the vagina and partially
resect the obstructive part of the alloplastic material.
Some authors recommend sling release as soon as possible in cases in which
postoperative voiding dysfunction is suspected for more than 72 hours after
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insertion. Doing so allows easy mobilization of sling before being fixed in
place (25).
The risk of postoperative voiding dysfunction after sling insertion was found to
be elevated in patients with TVT, and less so in such with TOT. Therefore,
TOT could be more a suitable solution for those women with a low urinary
flow rate (35, 48).
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4.2.3. Chronic pain and dyspareunia
Chronic pelvic pain was evident in 21% of all patients. Such pain could be
either unilateral or bilateral and could extend or radiate to the lower limbs, with
a strong impact on quality of life. The reported incidence of chronic pain
arising as a complication of alloplastic material insertion ranges from 5.2% to
7.5% (6, 10, 25, 49). De novo dyspareunia was the indication for mesh/sling
resection in 13% of all patients. The reported incidence of dyspareunia ranges
from 4% to 15% (6, 26, 49–52). Angioli et al. found that dyspareunia is the
main cause of dissatisfaction following sling or mesh insertion (6, 53).
The etiology and risk factors of new onset pain or de novo dyspareunia are
not clearly known. Hypotheses include mesh folding, muscle injury, nerve
entrapment or damage (24, 54, 55), osteitis (56), or infections with or without
healing defects.
In our study, 15 women complained of chronic pelvic pain and 2 women
reported having chronic pain in the leg. Among them, 8 (47%) presented with
vaginal erosion or exposure during clinical examination, 3 women exhibited
mesh prominence or contraction without exposure (intact vaginal epithelium)
(fig. 14), 1 woman had a paraurethral abscess and 1 woman had a
suprapubic abscess. The mean time to seeking care was 35 months, ranging
from 1 to 84 months.
8 women complained of dyspareunia and 2 women reported partner
dyspareunia, with a mean age of 50 years, ranging from 41 to 60. 6 of them
(60%) showed vaginal erosion or exposure during clinical examination. The
other 4 women exhibited mesh prominence or contraction without exposure,
and 1 showed signs of severe vaginal atrophy. The mean time to seeking care
was 38 months, ranging from 6 to 84 months.
Petri and Ashok reported six cases of partner dyspareunia with or without
penile injury as a complication of the use of alloplastic materials, (termed
hispareunia by Brubaker (57) ranging from 3 to 48 months after sling
25

insertion, five of them with vaginal erosion, and recommended that this
possible complication be included in the informed consent of surgeries with
alloplastic material insertion (58).
In recent studies, de novo dyspareunia and new onset groin or perineal pain
were noted with a higher incidence in patients undergoing TOT compared to
those who underwent TVT (6, 24, 26, 35, 59).
Many women suffer from urinary loss during intercourse, leading to
psychological problems that affect their sexual satisfaction. Only few papers
have discussed the effect of meshes and slings on sexual activity (60, 61),
despite sexual satisfaction playing an important role in quality of life,
especially in young patients. In this study, 13 of 77 women (17%) underwent
their first mesh/sling insertion at the age of 45 years or younger and 10
women (13%) underwent their first mesh/sling insertion when aged between
46 and 50. Accordingly, strict indications should be considered for the
insertion of alloplastic material in younger women.
Maaita et al. have assessed the sexual function in 43 sexually active patients
who underwent TVT as treatment for stress urinary incontinence. 72% of
patients reported that their sexual experience was unimpaired, 14% reported
deterioration in their sexual experience, and only 5% reported an
improvement (60). It is not easy to explain the causes behind sexual
dissatisfaction after all anti-incontinence procedures, and whether they are
psychological or physical causes (60, 62). In the present study, 10 patients
underwent sling or mesh insertions and presented to us with sexual
dissatisfaction. Resection or removal of the mesh was the only possible
curative option in these cases.
Pelvic or groin pain and dyspareunia remains the complication that is most
resistant to treatment (49). Surgical re-intervention with partial or complete
sling resection achieves pain relief and symptoms improvement in 68 % of
women (6, 63).
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Figure 14: Sling prominence without epithelial separation (erosion)
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4.2.4. Healing defects
25 of 77 women (32%) with a mean age of 62 years demonstrated vaginal
erosion or exposure during clinical examination. 32% presented with chronic
pelvic pain, 16% presented with de novo dyspareunia, 8% with partner
dyspareunia, 12% presented with vaginal bleeding, and 4% with excessive
vaginal discharge. The mean time to seek care was 31 months, ranging from
1 to 84 months.
Some women with vaginal exposure have no symptoms at the time of
diagnosis. Healing defects could be discovered accidently or incidentally in
the course of routine gynecological examinations. Hammad et al reported that
35% of patients with vaginal exposure were without symptoms and were
diagnosed on routine follow up (64). Kobashi et al confirm these data (18, 65)
(fig. 15).
The reported incidence of healing defects or vaginal exposure as a
complication following alloplastic material insertion ranges from 2.2% to 20%
(10, 24, 66–70), appearing from as early as 6 weeks to as late as seven years
after insertion (6, 71). The mean time reported was 11.2 months (24, 72).
The etiology of and risk factors associated with healing defect or vaginal
exposure after mesh insertion are numerous. Properties and material of the
used sling or mesh play the most important role. Other local factors, like
vaginal atrophy, estrogen deficiency, and local infections, have to be taken
into account. The surgical technique plays an important role in vaginal erosion
or exposure arising after alloplastic material insertion (6, 66, 73). These risk
factors explain the higher incidence of these complications in postmenopausal
women (vaginal atrophy) or women with uncontrolled diabetes mellitus (weak
immune system, infections) (74). Other reported risk factors are simultaneous
hysterectomy, T incision, smoking, patient age >70 years, and mesh insertion
after previous anti-incontinence surgeries (scar tissue considered as a strong
risk factor for healing defect) (69, 70, 75, 76).
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6 of 25 women (24%) were smokers, which confirms the negative effects of
smoking on the ability of tissue to heal and its role in increasing the incidence
of healing defect as a complication after mesh/sling insertion.
Recent studies have found that vaginal exposure was noted with a higher
incidence in patients after TOT insertion compared to those after TVT
insertion. The rate was nearly doubled in the TOT group (24, 35, 74, 77).
In spite of the fact that some publications recommend secondary closure,
doing so seems to be useless in our experience because of bacterial
contamination and bad tissue quality. We believe that the only effective option
is to resect the exposed part of the mesh (5). We recommend antibiotic
therapy for cases of secondary bacterial infection and, if necessary, obtaining
a wound swab could be helpful in resistant cases.

Figure 15: Healing defect, anterior vaginal wall
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Velemir et al. have discussed the incidence of urethral erosion (UE) as a
separate complication after TVT insertion, and reported an incidence rate
from 0.03 to 0.8 % (8, 43, 78). They mentioned that the diagnosis of urethral
erosion is usually late, with a mean time of 13.1 months in their series and 6.7
months in the literature (8, 43, 46, 78–83). They divided the etiology and risk
factors of urethral erosion into 3 categories: host factors, intraoperative
iatrogenic factors, and sling factors. The first two groups usually cause
immediate or short-term urethral erosion, while the latter mostly causes late or
delayed erosion. Other factors are anatomic variations, sling twisting, intraoperative wrong plane dissection, or direct urethral laceration (84).
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4.2.5. Infection
Infections following insertion of alloplastic materials are relatively uncommon,
with or without abscess formation, which is nearly exclusively associated with
small pore materials (all of them have been taken off the market), but they
could compromise the patient and seriously affect quality of life (17, 69, 85–
90). 2 patients in our series underwent mesh resection and showed severe
signs of infection with abscess formation, either at the wound site or in the
trocar passage (fig. 16). The reported incidence of infections arising as
complications following alloplastic material insertion ranges from 0% to 8%
(17, 85–88, 88, 89, 91–93).
Boulanger et al. conducted a microbiological study and analysis of the
resected materials as management for postoperative infections after mesh
insertion, and found that 31% were multimicrobial (6, 94).

Figure 16: Healing with purulent discharge, anterior vaginal wall
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The risk factors associated with postoperative infection are similar to those
leading to mesh erosion. Properties and materials of the sling/mesh used play
the most important role. Meshes with a relatively small pore size diameter
(< 10 µm) and multifilamentous components are associated with a high
incidence rate of infection. While bacteria can infiltrate such meshes,
macrophages and neutrophils (immune system) will not be able to eliminate
the infection, as they are too large to pass through the pores of the mesh.
Therefore, many cases of resistance were observed in postoperative follow up
of vaginal sling or meshes (95). Local factors pertaining to the vaginal wall,
immune system status of the patient, and the procedure applied also play an
important role in developing infection after alloplastic material insertion.
Culligan et al. and Visco et al. have reported that incidence of infections is
always higher with vaginal approaches when compared to abdominal ones
(17, 96, 97). Others have reported that incidence was higher when
concomitant hysterectomy was performed (98). One of our two patients with
postoperative abscess formation underwent concomitant hysterectomy at the
time of mesh insertion.

Table 1 : Classification of meshes/slings according to pore size (18)

Type

Pore size

Description

I

Large > 75 mm

It allows the entrance of macrophages and
the ingrowth of fibroblasts and angiogenesis.

II

Small < 10 mm

It does not allow migration of immune system
cells, it is encapsulated by the host tissue.

III

Mix between I & II

It has a complex structure, including large
and small sized pores, and it includes
multifilament materials.

Usual symptoms in women with mesh-related infections are non-specific pain,
vaginal bleeding or discharge, up to systemic compromise, especially in
patients with immune deficiency. While Falagas et al. have suggested that
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administering intraoperative intravenous antibiotics seems to be beneficial
and to lower the incidence rate of postoperative infections (17), others could
not demonstrate a beneficial effect of antibiotics. Infection and abscess
formation are rare and closely correlated with sling type (textile structures and
small pores). Most such slings have been taken off the market.
We believe that the only treatment option is to remove as much of the mesh
as possible. Inadequate resection is associated with a high possibility of
recurrence. Our two cases presented with recurrent abscess formation and
each of them had undergone two partial resections before they came to us.
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4.2.6. Fistula
One of the rare indications seen in our clinic for resecting the mesh/sling was
urogenital fistula. 3 women (4%) presented with fistulae (two urethrovaginal
fistulae and one ileovaginal fistula). The mean time to seek care was 28
months, ranging from 12 to 48 months. One case was managed abdominally
(laparotomy) due to intestinal involvement.
Postoperative infections, major hematomas, and sling exposure are risk
factors that predispose to the formation of fistulae. Clave et al., Blaivas, and
Mekel have discussed urinary fistula-formation after alloplastic materials
insertion and the limitations pertaining to their surgical repair (99, 100).
The period of time that passes until fistula-related symptoms arise can vary
from months to years. Sahin et al. have reported on a complicated case in
which a vaginocutaneous fistula arose 6 years after sling insertion (101).
Others have reported fistula formation up to 8 years after mesh insertion
(102). In our series, the maximum interval was 4 years.
Diagnosing postoperative fistula formation is very difficult, because many
other associated symptoms could obstruct the diagnosis, such as urinary
incontinence, chronic pelvic pain, or voiding dysfunction. Urethrocystoscopy
could be helpful when a vesicovaginal fistula is suspected. Other diagnostic
procedures, like magnetic resonance imaging or ultrasound, could be used.
Many factors play a role in selecting surgical techniques for repairing a
vaginocutaneous fistula or a vesicovaginal fistula. Blaivas and Mekel state
that local anatomy, vascularity, ease of surgical exposure, and a history of
irradiation are considered the most important factors in determining the
preferred surgical technique (99). The aim should be choosing the optimal
position for adequate exposure using either a transabdominal or a
transvaginal approach.
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4.2.7. Perforation
Perforations of the urinary bladder or the urethra are further possible
complications that can arise from using alloplastic material. These
complications could present with many different and variable symptoms, such
as dysuria with recurrent urinary tract infection, chronic pelvic pain, or voiding
dysfunction. A diagnostic urethrocystoscopy is mandatory when perforation is
suspected.
In our study, two patients presented with perforation of the urinary bladder
wall during diagnostic urethrocystoscopy. One of them had developed an
ileovaginal fistula that mandatorily required transabdominal (laparotomy)
bladder repair.
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4.3. Special considerations
As alloplastic slings and meshes are used for procedures of choice that aim to
improve quality of life, and not for life threatening diseases, there is a need for
intensive

informed

consent.

Since

the

change

of

the

German

“Patientenrechtegesetz” (Law on the rights of patients) in 2013, all possible
alternatives to the proposed procedure have to be discussed, as do the pros
and cons as well as all complications that can arise, regardless of how rarely
they occur. To be able to provide patients with the necessary information and
to minimize the risk and the rate of unwanted complications, it is very
important to be aware of all possible complications that such surgical methods
might cause, the reasons behind these complications, and when and where
they might occur.
Increased numbers of complications (case numbers with known complications
and cases with new, previously unknown types of complications) have pushed
study centers (including ours) to thoroughly investigate and search for the
causes for this increase. Many studies have suggested that, not only the
frequency, but also the severity of these complications is higher than in
previous years (13, 99, 103–107). The underreporting of these complications
together with the apparent lack of honesty and bias in reporting in many
published series has played a major role in this pseudo-increase in the
number of complicated cases. Thus, the interdisciplinary classification of
complications as proposed by international societies should form the basis of
a more precise description of the incidence and severity of the complications
encountered (20).
According to our results, we could confirm that most of the complications are
mainly caused by wrong surgical techniques, wrong indications, and a lack of
knowledge of the underlying problem. Additionally, wrong decision-making
might be provoked by patients demanding a quick outpatient procedure (5).
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In our series, as in nearly all the other published studies, voiding dysfunction
is the most frequent complication, even though tension-free insertion of the
tape or mesh is the principle of the procedure. Tightening or tensioning the
slings and meshes intraoperatively demonstrates the lack of understanding of
both the surgical principle and the underlying anatomy in question.
Recent studies suggest that the techniques used in the surgical repair of
pelvic organ prolapse directly or indirectly influences the probability of
postoperative mesh-related problems (17).
Operations performed by experienced hands achieved higher success rates
and lower complication rates (4). Therefore, surgeons without specific training
should not perform these procedures. Jonsson Funk et al. found that the risk
of urinary retention and the one-year risk of sling revision or removal after its
insertion decreased from year 2001 to year 2010, and hypothesized that, as
surgeons became more familiar with these procedures and how to perform
them, their technique improved (12).
If we compare hospitals in terms of the number and the ratio of cases in which
complications arise after sling insertion with consideration to the number of
annual sling operations performed in these hospitals, a clear reduction in the
ratio can be observed in the centers that perform such procedures frequently.
Kuuva and Nilsson reported in their study that the incidence of complications
was around 40 % in centers where 15 or fewer operations had been
performed, while this ratio decreased to 14 % in centers where more than 15
operations had been performed. They mentioned that a certain number of
operations is required in order to obtain good surgical skills and to achieve
good results with a lower rate of complications (43).
In the United Kingdom, NICE (National Institute of Clinical Excellence)
recommends that only physicians with special experience in the field of
surgical repair of pelvic organ prolapse should be allowed to perform mesh
insertion procedures (23). IUGA (International Urogynecological Association)
also

recommends

that

knowledge
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of

mesh

properties,

safety

and

complications as well as pelvic anatomy are essential prerequisites for
performing these procedures. MHRA (Medicines and Healthcare products
Regulatory Agency) recommends providing the physician in this field with a
manufacturer’s educational program as a criterion for purchase (23).
We believe that the lack of follow-up (especially long-term follow-up) is the
cause behind the negligence and disregard of many serious complications
after the use of alloplastic materials. Almost all recent studies and publications
have reported results of short-term follow-up and complications, while
disregarding the late complications that may appear after a very long period of
time. This lack of long-term follow-up could certainly bias the results and the
findings (fig. 17).
There are accounts of complications arising up to 18 years after alloplastic
material insertion (3). Marcus – Braun and Theobald reported mesh
complications up to 8 years after insertion (3, 108). Sahin et al. have reported
a case of complications arising 6 years after sling insertion (101). We have to
state that many complications had been unknown so far and are specific for
alloplastic slings and meshes.
The interval between mesh/sling insertion and complications presenting was
very variable among the patients covered in our study. The longest interval
was 13 years, 42% of women presented 3 years after insertion, while 4 (5%)
presented after 10 years.
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Figure 17: Time interval between mesh insertion and complication

Eckhard Petri and Kiran Ashok (359 Cases) (6)
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Our data (77 Cases)

45%

26%
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5 years to 10
years

> 10 years

The lack of a precise classification and graduation made comparing
publications nearly impossible due to inter-observer variability in evaluating
the cases (defining overactive bladder, describing pain or sites and severity of
exposure, etc.), which could influence the results and the follow-up findings.
More than 35 papers have reported on complications relating to mesh/sling
insertion, with a very wide range in terms of complication rate and the types of
complications encountered. Apparently there was no accepted definition for
these complications (5).

Table 2: Complications after TVT insertion in the literature (13)

Patients

Complications

Percentage

Klutke (109)

600

18

3.0 %

Wang (110)

600

28

4.7 %

2,795

208

7.4 %

Tsivian (112)

200

25

12.5 %

Meschia (113)

404

52

12.9 %

Kuuva (43)

1,455

367

18.4 %

Levin (27)

313

67

21.8 %

Karram (8)

350

97

27.7 %

Hong (114)

375

143

38.1 %

Paick (115)

274

110

40.1 %

Abouassaly (25)

241

173

71.8 %

Tamussino (111)
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4.4. Risk factors
A strong positive relationship has been observed in previous studies between
patient age and the risk of mesh removal or resection after its insertion. The
highest risk was observed for younger women, a result that was rather
surprising, because more complications were expected in older patients with
urogenital atrophy. The only available explanation is that younger women are
more sexually active, which is an additional risk factor for mesh erosion or
exposure. Alternatively, younger women are more likely to detect these
erosions and to seek quick surgical solutions for their problem (12). Other
studies have reported the opposite. Araco et al., in their risk evaluation of the
association between age and the occurrence of postoperative erosions after
mesh insertion, stated that most cases of erosion or exposure involved older
patients, and that an age >60 years increases the risk 1.6 fold (66). Others
have reported a correlation between voiding difficulties and age >65 years,
especially with use of hormone replacement therapy (HT) (41, 116–120).
In our series, mean age at the time of complication among all patients is 61
years, ranging from 37 to 91 years, but we noticed that the mean age of
patients presenting with dyspareunia is 50 years, ranging from 41 to 60 years.
Accordingly, younger women have an additional risk factor. Thus, strict
indications should be considered for inserting alloplastic material in this group
of patients.
Indication and correct selection of surgical techniques makes the incidence of
complications variable. Therefore, many factors should be considered before
choosing the best procedure on an individual basis. Other intraoperative
aspects have been discussed in previous studies, such as avoiding tension of
the sling and avoiding the excision of excess vaginal epithelium after mesh
insertion (23).
Properties and material of the sling or mesh used in pelvic organ prolapse
surgeries strongly affect the frequency of postoperative infection. Micro-

41

porous meshes and multifilamentous components are associated with a
higher incidence rate, because the bacteria can infiltrate the mesh while
immune system cells (macrophages and neutrophils) are not able to pass
through and eliminate the infection. Thus, a correct discussion of
complications would only be possible in correlation to the specific product
used. However, for many years more than 50 different brands were available
in Germany alone, making it virtually impossible to describe a singleton
product. Infections were only seen in slings with a textile structure (e.g.
ObTape). Mesh contraction (shrinking) and healing defects were frequent in
multifilament stiff products (e.g. IVS Tyco) that are no longer available.
Many recent studies have revealed a correlation between obesity and the
incidence of postoperative complications, especially overactive bladder (6,
121, 122). In their study, Skriapas et al. observed that complications are more
frequent in obese women, especially major complications (18, 123), while
Lovatsis et al. found that obesity does not affect the possibility of
complications, especially local complications (18, 124).
In this study, the mean weight of all our patients is 78 kilograms, ranging from
51 to 110. The mean weight of patients presenting with overactive bladder
symptoms is 78 kilograms, and the mean weight of patients presenting with
obstructive symptoms is 82 kilograms. Therefore, we could not confirm the
relationship between patient weight and the incidence of postoperative
complications.
Smoking is a risk factor for postoperative complications in almost all types of
surgeries (125), because of its influence and effect on the ability of tissue to
heal wounds and to regenerate (126–129). Analysis has shown that not only
smoking status per se, but also the quantity plays a role (66) – some authors
consider heavy smoking for years a relative contraindication for the use of
implants or alloplastic materials (like in many other forms of plastic surgery).
Many studies have confirmed the correlation between smoking as a risk factor
and the complications related to meshes and slings (69, 70, 75, 76). Araco et
al., in their study on the effects of smoking on the occurrence of postoperative
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erosions after mesh insertion, mentioned that most cases with postoperative
erosions or exposures had involved smokers (13 of 19 patients) (66).
16% of our patients were smokers, as were 24% of patients presenting with
healing defect. This percentage supports the negative effect theory of
smoking on the ability of tissue to heal.
Other risk factors influencing the incidence of postoperative complications are
the general condition of the patient, the presence of underlying systemic
disease including congenital diseases (99, 130), exposure to pelvic irradiation
either after or before surgery, a history of cancer or any immune deficiency
disorder (99, 101, 131).
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4.5. How to reduce and prevent
Proper case selection is a very important factor to be considered in the
context of preventing postoperative complications (age, body mass index
(BMI), immune status, complaints, etc.) (6). The use of meshes and slings
seems justified in patients with known connective tissue weakness and
recurrences after native tissue repair. Because of the unknown long-term
success rates and thus far unknown complications, use should be very strict
in younger women, especially in women considering future pregnancy (23).
Recognition of the underlying problem is an important factor. Applying the
mesh in patients when doing so is not indicated entails exposing the patient to
risks and complications related directly or indirectly to the alloplastic material,
without any expected improvement in their quality of life.
Weight reduction, smoking cessation, and diabetes control are recommended
as means for reducing the rate of complications and for minimizing the
incidence of postoperative infections.
Falagas et al. suggested many intraoperative precautions to prevent mesh
complications, including opening the mesh within antiseptic media just before
its insertion, covering the anus and the perineum during the procedure, gentle
handling of the tissue with dissection in avascular spaces and adequate
hemostasis, avoiding the resection of the excessive vaginal wall, applying the
mesh in a tension-free manner, and avoiding a concomitant hysterectomy or
any other surgical procedures (17, 132–134).
Velemir et al. made 7 recommendations for avoiding sling erosion and
exposure: careful dissection, insertion under the mid-urethra, respecting the
principle of tension-freeness, performing urethrocystoscopy routinely, aborting
the procedure in case of urethral or bladder injury, avoidance of urethral
dilatation, and prohibition of the use of meshes associated with a high risk of
erosion (84).
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The perioperative use of antibiotics is recommended, but there are no studies
comparing the efficacy of certain types of antibiotics. Therefore, standard
polices for gynecological surgeries are recommended (23).
We strongly recommend a thorough follow-up of patients who have
undergone alloplastic material insertion surgeries, including short-term and
long-term follow-up, and that data are provided with complete honesty, ideally
by a third person without bias. Doing so would improve the surgical
procedures used and decrease the complication rate related to alloplastic
materials, and would offer the patient honest and realistic information on the
success rate of these procedures and their possible complications. It seems
worthwhile to establish new guidelines in managing these complications.
More strict prerequisites were considered for the use of those products, and
were achieved via regulations and certifications that sought to restrict
surgeries to centers with qualified surgeons, adequate workloads, and
sufficient experience. Therefore, patients with serious complications related to
pelvic floor reconstruction surgeries with alloplastic materials should be
referred as soon as possible to tertiary centers in the field of urogynecology
with well-experienced physicians.

45

4.6. Indications of mesh/sling resection
Many previous studies have demonstrated mesh excision or removal to be an
effective solution for the management of complications following alloplastic
material insertion. It has shown a high success rate in comparison to the
available conservative or medical treatment options, and the majority of
patients was satisfied and experienced a major improvement in their quality of
life.
In a large population-based cohort of 188,454 women who underwent sling
insertion as management of pelvic organ prolapse or urinary incontinence, the
risk of sling resection or removal was relatively low (3.7%) in a 9 year followup period. Most of them were resected after 4 years. The major two causes
were mesh exposure and voiding dysfunction (12). In another populationbased study of 3,747 women who underwent sling insertion, the risk of
resection after 21 months was 1.2% after a retropubic procedure and 1.9%
after a transobturator procedure (12, 135).

Figure 18: Technique of mesh resection (136)
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Mesh excision and removal requires skilled surgical hands with sufficient
experience in the field, careful para-urethral dissection and intraoperative
diagnostic urethrocystoscopy if necessary (figs. 18, 19). Many surgical
approaches – transabdominal, transvaginal or laparoscopic – have been
discussed along with their advantages and disadvantages.
In the study at hand, 74 women (96%) were managed vaginally, and 3 women
(4%) were managed abdominally (laparotomy). The average period between
mesh insertion and first mesh removal or excision in our study was 4 years,
ranging from as early as 1 month up to 13 years.

Figure 19: Sling partial resection
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Tijdink et al. reported in their study that 36% of mesh excisions occur within
two years of its insertion (3), while our data show that 57% of mesh excisions
occur after two years.
Not all cases with mesh/sling-related complications are candidates for
resection, and resection in these patients will not help the patient. On the
other hand, some cases require complete mesh resection or removal. While
partial resection may improve symptoms and quality of life, it will not eliminate
the problem in such cases. Complete mesh removal in most of the cases is
nearly impossible and very difficult. Therefore we advise to resect and remove
as much as possible.
In this series, 23 women (30%) presented after one or more mesh/sling
resections (18 after one resection, 3 after two, and 2 after three resection
operations). Most of them underwent the first or the 2 first procedures in other
centers before presenting to our hospital. Tijdink et al. reported in 2011 that
36 % of patients required multiple excision procedures (3), and mentioned
that the respective figure found in other studies ranges from 20% to 38%
(108, 137, 138).
The majority of patients with mesh erosions and exposures require reintervention and surgical correction. We believe that resecting the exposed
part of the mesh is the most effective approach. On the other hand, Wang et
al. have pointed out that mesh removal is not the only possible mode of
treatment after mesh erosion and that surgical removal could be avoided.
They mentioned several factors that can help to determine whether surgical or
conservative management is better for the case at hand, for example the type
of sling inserted, the size of the vaginal erosion, and the presence of signs of
local or general infection (24). When a conservative approach is planned, one
question remains: how long should one wait for healing and reepithelialization? (18)
Sling resection or removal is considered the gold standard line of treatment
for patients with obstructive symptoms and overactive bladder syndrome.
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Petri and Ashok have stated that sling lysis had been shown to be very
effective in this group of patients, and this supports the obstructive etiology of
overactive bladder syndrome (6, 33, 34).
The resection of as much as possible of the mesh in women with
postoperative de novo chronic pelvic pain or dyspareunia is very effective and
improves the quality of life dramatically in these patients. Rigaud et al. report
that sling resection results in pain relief in 68 % of patients with de novo
chronic pain after sling insertion (6, 63).
The most common complication after mesh or sling resection is the
recurrence of urinary incontinence and pelvic organ prolapse, and this was
more common after complete than partial resection (29% vs 5%). The fibrosis
and scar tissue that forms after mesh insertion provides support and relative
stability to the urethra, and prevents recurrence in the majority of patients
after mesh resection (86%), if the indications for mesh/sling insertion were
correct (3). Other intra- or postoperative complications have been reported by
Tijdink et al. in a retrospective study covering 73 patients – a 5% rate of
intraoperative complications and a 16% rate of postoperative complications
after surgical management of mesh-related complications, up to serious
urological complications such as bilateral ureteral lesion (3). Marcus-Braun et
al., in a retrospective study of 104 mesh resection patients, reported a 2%
rate of intraoperative and a 10% rate of postoperative complications. The
majority arose following subjection to an abdominal mesh removal approach
(108).
We were not able to follow-up and to re-evaluate the cases covered in our
study, as most of our patients were referred to us from other centers from the
whole country. 7 patients (8%) had postoperative complications, most of them
urinary tract infections. There were no major or serious intra- or postoperative
complications.
All of our patients underwent a sonographic evaluation of their post-void
residual urine volume.
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4.7. IUGA/ICS classification
The use of alloplastic slings and meshes has become increasingly and
continuously more widespread since their first introduction by Ulmsten and
Petros, and numerous modifications of materials and techniques have since
occurred, giving rise to many types and degrees of complications that had so
far unknown been unknown. Single case reports and small series described
what they saw, but a comparison between these complications was difficult.
With the intent to facilitate and classify these complications, the International
Urogynecological Association (IUGA) and the International Continence
Society (ICS) provided a user-friendly classification code of all possible
complications related directly to the insertion of prostheses and grafts in
female pelvic floor surgeries (20). (http://www.icsoffice.org/complication).
In our study, we tried to apply the above-mentioned IUGA/ICS code to our 77
patients between the years 2011 and 2014. Most of the women presented
with multiple symptoms. Thus, application of the code was not as simple as
expected. Many patients showed to have more than one complication, which
means more than one code, a problem that served to obliterate the
fundamental idea of the “simple” IUGA/ICS classification.
Some complications are not covered or reflected in the IUGA/ICS code. One
of the most important and relevant complications in the clinical routine would
be failure and recurrence of urinary incontinence. In our own material, and in
many previously published studies, overactive bladder was one of the most
frequent symptoms. In this study, 28 women (36%) complained of recurrent
urinary incontinence (failure), 31 women (40%) complained of overactive
bladder symptoms. In these cases, we were not able to apply a suitable code.
Therefore, these 2 complications should be included as own categories.
In 19 cases, the IUGA/ICS code began with “4B”, which represents urinary
retention and voiding obstruction, fistula, or lower urinary tract infection.
Therefore, we recommend the introduction of further sub-classifications and
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sub-groups so as to enable the reader to recognize the complication more
easily.
55 women (72%) came to us with complications more than one year after
mesh/sling insertion, and all of these cases were categorized as ‘T4’,
regardless of whether the complication had arisen after 1 year or after 13.
Therefore, we recommend further sub-classifications in the category ‘T4’. The
‘site’ category was not applicable in many cases, such as patients with
overactive bladder, voiding dysfunction or patients complaining from
dyspareunia.
Many patients came with erosions years after mesh insertion or with more
than one spot of erosion or exposure, and that made differentiating ‘S1’ from
‘S2’ difficult. In many cases, we were not able to make a distinction.
After evaluating our 77 cases, we found that the severity of complication was
excluded from the code (except exposure) and that there is no parameter that
reflects the seriousness of complications. Finding a way to represent the
severity of complication is necessary. We recommend adding patient
satisfaction after alloplastic materials insertion to the parameters, because
there is no correlation at all between the code given and patient satisfaction,
even though patient satisfaction or dissatisfaction plays the biggest role in
determining the form of management.
The basic idea of this classification for describing the category, the time of
appearance, and the site of the problem apparently requires some adaptation
and modification, as some specific postoperative problems are not included
and it is not possible to classify multiple problems for one patient. After remodification and completion, the IUGA/ICS code could be more practical for
regular everyday use, and could make comparisons of complications possible.
It would also make the assessment of adverse effects and disadvantages
easier for research purposes, help physicians and companies to improve their
skills and materials, with the aim of decreasing the incidence side effects and
complications.
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4.8. Strong and weak points
Strong points
As a tertiary referral center of urogynecology in Germany, we were able to
collect a reasonable number of patients with complications related to sling and
mesh insertion, including complicated cases involving long time periods as
long as 13 years after mesh insertion.
One of the strong points of our study was the ability to avoid inter-observer
variability when evaluating the cases and applying the code (like site of
exposure, amount of bleeding, description of pain, the need for admission to
intensive care, etc.). All cases were evaluated, examined, and managed by
one expert physician in the field of urogynecology with the same surgical
team, using the same operating room, and the same surgical instruments.

Weak points
Many data on postoperative follow-up were missing and only available for the
short-term, because most of our patients were referred to us from far away
centers across the whole country. With a lack of follow-up, the success of our
interventions can only be estimated indirectly by continuous referrals from the
areas from which previous patients had also been referred.
We rarely performed urodynamic tests in this study. Symptomatology and
clinical

findings

were

decisive

in

most

patients,

without

pressure

measurements making an additional contribution to the therapeutic strategy.
Identifying the type and/or material of the mesh was possible with certain
specific products (e.g. ObTape), but in many cases, we were not able to
identify such characteristics because of a mixture of meshes and slings
difficult to describe. Additionally, most of them were already completely
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fibrosed. Therefore, we decided to exclude the role of mesh material
properties and their effect on postoperative complications.
Quite a reasonable number of complications were managed conservatively or
medically on an outpatient basis. The lack of published absolute numbers on
procedures performed, missing follow-up data because of the German federal
state system, and the mobility of patients who are often “out of reach” due to
having been referred from elsewhere in the country, rendered us unable to
provide precise correlations of complication rates and surgeries performed.
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5. Conclusion

The aim of this retrospective observational study is to describe and discuss
various complications that can arise after insertion of alloplastic materials in
the field of urogynecology that require further surgical interventions in order to
manage them or to at least improve the quality of life in those women. We
were able to collect data on 77 patients who fulfilled the criteria. Medical
history, data of clinical findings, and outcomes were collected and analyzed.
The most common complication seen as an indication for resecting slings or
meshes was de novo overactive bladder syndrome (40%). Other indications
seen were lower urinary tract obstruction or obstructive voiding symptoms
(21%), chronic pain (21%), and de novo dyspareunia (13%). 36% of the
patients had recurrent symptoms (failure) after insertion of alloplastic
materials in the form of urinary incontinence or prolapse, 32% presented with
vaginal erosions, 2 women had severe signs of infection with abscess
formation, another 3 women had urogenital fistulae. Other rare complications
after mesh or sling insertion are perforations of the urinary bladder or urethra.
Proper case selection is the key factor. The use of meshes and slings seems
justified only in patients with known connective tissue weakness and
recurrences after native tissue repair. Otherwise, patients will be exposed to
unnecessary risk without any expectable improvement to their quality of life.
Most of the complications are mainly caused by wrong and inadequate
surgical techniques, wrong indications, or missed diagnosis of the underlying
problem. In addition, lack of long-term follow-up is usually the cause behind
the negligence towards many complications. Therefore, only experienced
physicians should be allowed to perform such procedures, and long-term
postoperative follow-up is strongly recommended.
As slings and meshes are used for procedures of choice as means to improve
quality of life, and not for life threatening situations, there is a need for

55

intensive informed consent. All possible alternatives have to be discussed, as
do the pros and cons of selected procedures, even the rare complications.
Mesh or sling resection is considered to be an effective solution for the
management of such complications. It has shown a high success rate in
comparison to conservative treatment, and the majority of patients were
satisfied and experienced a big improvement in their quality of life. The most
common complication after resection is the recurrence of primary symptoms,
either urinary incontinence or prolapse. Major or serious intra- or
postoperative complications are very rare.
All complications were classified and given a code according to the
classification system of the international urogynecological association and the
international continence society (IUGA/ICS) on 2011. The applicability and
practicability of this code were evaluated, looking for ways to possibly improve
it or to identify missing parameters.
Many patients had more than one code, a problem that entirely torpedoed the
idea of “simple” classification. Some complications are not covered
individually in the classification, such as failure and recurrence or overactive
bladder syndrome. These complications should be included. Many cases
began with the same code, despite having different complications. Further
sub-classifications should be considered to enable the reader to easily
recognize the complication at hand. Patients who came with complications
more than one year after mesh or sling insertion were categorized as (T4),
regardless of whether the complication arose after 1 year or after 10.
Therefore, sub-classifications in the (T4) category are recommended. The
“site” category was not applicable in many cases. Furthermore, it is necessary
that the severity of a complication is discernible, and should be mentioned in
the code. We did not find any correlation between the code given and patient
satisfaction. After re-modification and completion, the IUGA/ICS code could
be more practical for clinical use, which would allow for the comparison of
complications and make the assessment of adverse effects easier for
research purposes.
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6. Appendix
Applying the CTS Code to all patients
Patient No.

First Code

Second Code

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

4B T3 S1
2B T4 S1
1B T3 S1
2B T4 S1
4B T3 S3
2D T2 S1
Not applicable
Not applicable
4B T3 S1B T4 S4B T3 SNot applicable
1B T4 S2B T4 S1
1B T4 S1
2B T4 S2
2B T3 S1B T4 S1
Not applicable
4B T3 S4B T4 SNot applicable
2B T4 S1
1B T4 S1
1D T4 S4
4B T4 S4
Not applicable
Not applicable
1B T4 S1
3B T3 S2
2B T4 S1
1B T4 S1
1B T4 S1
2B T3 S2
3A T3 S1
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4B T4 S4B T3 S-

6B T4 S4

4B T4 S-

5C T3 S5

36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77

1B T4 S1
2B T4 S1
2B T4 S2
1B T4 S1
1B T4 S1
1B T4 S1
2B T3 S2
2C T4 S2
1B T4 S1
2B T4 S1
Not applicable
2B T3 S1
Not applicable
2B T3 S1
1B T4 S1
4B T4 S1B T4 S1
4B T4 S1
Not applicable
3B T4 S2
3B T4 S2
4B T4 SNot applicable
Not applicable
Not applicable
3B T3 S2
4B T4 S4B T4 S1B T3 S1
Not applicable
1B (?) S1
2B T4 S1
2B T4 S1
2B T4 S2
1B T4 S1
Not applicable
4A T4 S3
Not applicable
2C T3 S2
4B T3 S4B T4 S2
4B T4 S58

4B T4 S1
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