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Abstract

AIM: To analyze the clinical features, diagnostic
modalities, and the surgical management of urethral
complications after tension-free vaginal tape procedures.

METHODS: This study encompasses a retrospective
review of nine patients presented with urethral complic-
ations after midurethral sling procedures. The patients
underwent the procedures during a period from
1999 to 2012 in three different regional hospitals in
the southwest part of Sweden. The time from sling
placement to diagnosis, the risk factors, clinical features,
diagnosis, surgical management, and functional outcome
are presented. The presenting symptoms were described
as either early onset (< 12 mo) or late onset (> 12 mo)
according to when they were first reported.

RESULTS: Eight cases of urethral erosion and one
case of bladder-neck erosion were detected. The
mean interval for diagnoses of the erosions ranged
from 3 mo to 11 years. The most common presenting
symptoms included de novo urgency with or without
incontinence (7/9 patients), urinary retention/voiding
dysfunction (4/9 patients), urethritis (4/9 patients),
relapse of stress-incontinence (3/9 patients), recurrent
urinary tract infections (5/9 patients), and hematuria
(1/9 patient). In most cases, voiding dysfunction
and urethritis occurred early after the operation.
The surgical management applied in most cases was
transurethral resection of the intraurethral part of the
mesh. The removal of the intraurethral mesh resulted
in improvement or complete cure of urgency symptoms
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in 5/7 patients with urgency. Four patients were
reoperated with a new stress-incontinence surgery,
one with laparoscopic Burch, and three with retropubic
tension-free vaginal tape procedures.

CONCLUSION: Urethral complications should be suspected
in the case of de novo urgency and relapse of stress-
incontinence. Transurethral excision of the intraurethral
mesh is the recommended treatment.

Key words: Bladder neck erosion; Complications;
Intraurethral mesh; Stress incontinence; Tension-free
vaginal tape; Urethral erosion

© The Author(s) 2015. Published by Baishideng Publishing
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Core tip: We present eight cases of urethral erosion
and one of bladder neck erosion after tension-
free vaginal tape procedures. The mean interval for
complication diagnoses ranged from 3 mo to 11 years.
The clinical profile of the complications included de
novo urgency, voiding dysfunction, urethritis, relapse of
stress incontinence, recurrent urinary tract infections,
and hematuria. It is important to consider urethral
complications in the postoperative follow-up if these
symptoms occur. A control urethrocystoscopy is
important for the diagnosis. The transurethral excision
of the intraurethral part of the mesh is recommended
as the treatment of choice.

Sergouniotis F, Jarlshammar B, Larsson PG. Urethral complications
after tension-free vaginal tape procedures: A surgical management
case series. World J Nephrol 2015; 4(3): 396-405 Available from:
URL: http://www.wjgnet.com/2220-6124/full/v4/i3/396.htm DOI:
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INTRODUCTION

Stress urinary incontinence (SUI) is a significant and
common problem in women. SUI is defined as an invo-
luntary leakage of urine on effort, straining, or coug-
hing™. Some of the potential causes of SUI include
childbirth, older age, obesity, chronic bronchitis, and
chronic constipation”. Although relatively mild, symp-
toms often have a negative effect on the patient quality
of life in terms of physical and social well-being.

In 1996, Petros and Ulmsten introduced a new,
minimally invasive sling procedure for the treatment of
SUIL. The new procedure applied a tension-free vaginal
tape (TVT) under the mid-urethra. The midurethral sling
reinforced the weakened pubourethral ligaments and
recreated the “hammock” support of the lax anterior
vaginal wall and endopelvic fascia®®. The advantage of
the TVT procedure is that it is minimally invasive and
can be performed under local or regional anesthesia as
outpatient surgery.

The TVT procedure has undergone numerous modifi-
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cations and improvements since its initial introduction. In
2001, De lorme et af*® described a surgical approach where
the polypropylene suburethral sling was placed between the
two obturator foramina. The goal was to maintain the same
position of the sling under the mid-urethra while reducing
the risk of complications associated with the blind
passage in the retropubic space, such as bladder, bowel,
and iliac vessel injury. The procedure is an “outside-in”
technique. The technique involves a blind percutaneous
introduction of a curved trocar lateral to the vagina,
around the inferior ischiopubic ramus, through the
obturator foramen and into the anterior vaginal wall at
the midurethral level.

A later modification of the Delorme technique was
described by de Leval” in 2003. De Leval designed a
trans-obturator inside-out procedure (TVT-0), a technically
more convenient method than the outside-in technique.
The surgeon does not need to use an index finger to
guide the needle coming from the outside. Furthermore,
a “wing-guide” is used during the dissection of the
paraurethral tunnel in order to protect the urinary tract”™..

In 2006, a third generation of midurethral slings was
introduced with the development of single incision mini-
slings. The new method applied a shorter polypropylene
mesh with a single suburethral incision. Because the
technique avoided the need for blind passage through
the retropubic or obturator spaces, it aimed to reduce
the complications and increase the safety of the
procedure® ™, An additional benefit of the procedure was
that it could also be performed under local anesthesia.

Since 1996 when it was first introduced, the TVT technique
has become the gold standard of minimally invasive surgery
in the treatment of stress incontinence. The efficacy of the
TVT procedure has been comprehensively documented in
the literature. However, TVT-associated complications
and their management are less well understood™ .,

Perioperative perforation of the bladder is a common
complication associated with retropubic TVT sling
procedures. In a Swedish study that evaluated the results
of over 700 patients treated with TVT, the frequency rate
of bladder perforations was 1.7%"®. Urethral erosion of
the mesh is a rare complication after a sling operation and
may present with various symptoms. The complication
occurs when the sling placed outside the urinary tract
gradually erodes into the urethra™. The first described
case of urethral erosion after a TVT operation was
published in 2001™®, Since then, there have been a
limited number of reports and case series published on
this unusual complication™***%,

The objective of this study was to evaluate the dlinical
features, physical findings, and diagnostic procedures of
postoperative urethral complications. Furthermore, the
effectiveness of our management approach in controlling
the condition, as well as the outcomes after treatment,
were addressed.

MATERIALS AND METHODS

Ouir first case of urethral complication was noted in 2006.
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We had examined a woman via urethrocystoscopy
due to postoperative urinary tract discomfort, including
dysuria and frequency and voiding dysfunctions. The
urethrocystoscopy revealed an intraurethral section of
the displaced mesh. Following the initial case, all women
with dysuria, frequency and voiding dysfunctions, and
de novo urgency after TVT-procedures underwent
urethrocystoscopy.

Herein, we performed an analysis of women with
urethral complications after synthetic midurethral
sling procedures. The patients’ medical records
were reviewed retrospectively. The time between
sling placement to diagnosis, risk factors, presenting
symptoms, diagnostic procedures, surgical management,
and postoperative outcomes were recorded. A control
urethrocystoscopy was performed on the patients with
remaining symptoms.

Five different surgeons from three different regional
hospitals in the southwest part of Sweden had performed
the sling procedures over a 13-year period (1999-2012)
in women diagnosed with intraurethral displaced tape.
The presenting symptoms were described as either early
onset (< 12 mo postoperatively) or late onset (> 12 mo
postoperatively), based on when the symptoms were
first reported.

The manufacturers’ standard recommendations
were followed when placing the mesh, so that the mesh
laid tension-free under the urethra. All the surgeons
were very experienced and had performed more than
200 TVT procedures. Vaginal sonography was applied
as part of the routine postoperative control.

RESULTS

In the period from 1999-2012, nine cases of intraurethrally
displaced mesh after midurethral sling procedures were
identified. In all nine cases, the mesh was surgically
removed at our clinic.

Case 1

A 46-year-old woman was operated upon with TVT-O
for genuine SUI in May 2006. The patient was 2-para,
had a hormone intrauterine device (IUD; Mirena®) and
a body mass index (BMI) of 23.0. The patient also had
a medical history of chronic cough, appendectomy,
and her mother was operated on with Burch-plastic.
During the procedure, the band was doubled with an
Allis clamp in a little loop in order to avoid tension of
the sling.

Postoperatively, the patient developed urinary
retention and had to use intermittent catheterization. The
patient complained of pain in the urethra and was treated
for urinary tract infection (UTI). An urethrocystoscopy
performed 19 d after the surgery showed swelling over
the bladder neck; hence, a suprapubic catheter was
applied. Two weeks later, the patient had spontaneous
voiding, and the suprapubic catheter was removed.

Five months after the surgery, the patient complained
of de novo urgency, voiding dysfunction, urethral pain,
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and dyspareunia. An urethrocystoscopy showed an
erosion of the sling directly across the urethra. A second
surgery, 5.5 mo after the primary TVT operation, was
performed using a transvaginal urethroplasty, and the
tape was removed to restore the urethra. A suprapubic
catheter was applied for three weeks.

At the three-month short-term follow-up, the patient
had improved voiding, no urgency, fewer frequency
symptoms, and little vaginal pain. Over the long-term,
the patient had a relapse of SUI and de novo urge
incontinence. The former was first treated with two
paraurethral silicon injections and then with laparoscopic
Burch colposuspension. The latter was treated with
anticholinergics.

Case 2

A 55-year-old postmenopausal woman underwent a
TVT-O for mixed incontinence. The patient was 2-para,
obese with a BMI of 40.7, and on medication for
hypertension and type II diabetes. The TVT-O procedure
was performed without complications. Perioperatively, it
was noticed that she had a short urethra. The mesh was
placed approximately 1 cm from meatus.

During the first postoperative month, the patient
experienced worsening of her urgency symptoms,
together with urethral pain. The patient was treated with
antibiotics for urethritis and had two urethrocystoscopy
procedures without any signs of erosion. Due to voiding
difficulties, the patient received urethral dilatations
with a slight reduction in her symptoms, and she was
scheduled for further dilatations. After urethrocystoscopy,
3 mo postoperatively, it was noticed that the patient had
urethral erosion.

The patient was reoperated upon 3 mo and 9 d
after the sling application. The sling was cut outside
the urethra, excised transurethrally, and the defect
in the urethra was closed. A suprapubic catheter was
applied for three weeks.

During the short-term follow-up, the patient
developed a local vaginal infection and UTI; however,
the urgency symptoms improved. Over the long-term
follow-up, the patient had a worsening of her urgency
and slight relapse of SUI. The patient was treated with
anticholinergics for her urgency. During this time, the
patient underwent an operation for disc herniation in the
lower spine and had a gastric bypass. The patient was
later offered polyacrylamide injection treatment for the
stress component of her incontinence but felt that she
needed no further operative treatment.

Case 3
A 60-year-old woman, 3-para, with a normal BMI of 24.1,
ulcerative colitis, and cardiac arrhythmia underwent a
TVT-O in 2005 for genuine SUI with no complication. The
cardiac arrhythmia was later treated with a pacemaker.
The patient had voiding dysfunction shortly after the
TVT-0O operation and used intermittent catheters for 1 mo.
Twenty months after the TVT-O procedure, the
patient developed de novo urge incontinence and local
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vaginal pain, and was prescribed antibiotics for her UTI.
An urethrocystoscopy showed a small part of the mesh
in the urethra. A new operation was performed two
years postoperatively, with transurethral excision of the
intraurethral part of the mesh. No urethroplasty was
needed. A suprapubic catheter was placed for 10 d, and
antibiotics were given for two weeks.

In the long-term follow-up, the patient had no
urgency symptoms, no vaginal pain, and no SUL.

Case 4

A 43-year-old woman, 2-para, with a normal BMI
of 26.1 and no previous surgery, underwent a mini-
sling TVT-Secur operation for genuine SUI in 2009.
After the application of the sling, the perioperative
urethrocystoscopy was normal.

A short time after the operation, the patient
developed de novo urgency with leakage, urethral pain,
local vaginal pain, and dyspareunia, but her SUI had
been cured. An urethrocystoscopy was performed 2 mo
postoperatively. The procedure showed a small erosion of
two loops of the TVT mesh in the urethra at the 5 o'clock
position. The patient was treated conservatively and
received antibiotics for urethritis.

The mesh continued to erode into the urethra,
and the next urethrocystoscopy, conducted 6 mo
postoperatively, showed progression of the erosion and
visible passing of the sling right through the urethra
between the 3 o’clock and 9 o’clock positions. The
patient was followed conservatively for 1.5 years, but
the sling did not progress further through the urethra.
A transurethral excision of the intraurethral part of
the mesh was performed 20 mo postoperatively. The
patient was then treated with antibiotics for 1 mo.

Three months after the operation the patient had
no urethral pain, less dyspareunia and vaginal pain, and
improved urgency symptoms. However, the patient’s
SUI relapsed. Therefore, a TVT-retropubic procedure
was performed two years after the first sling placement.
This dissection was somewhat more difficult due to the
presence of the scar tissue.

In the long-term follow-up, the patient had no
stress incontinence, slight vaginal pain, and began
anticholinergic treatment.

Case §

A 38-year-old woman underwent a retropubic TVT for
genuine SUI in 1999. The patient was 5-para, with a
BMI of 36.2, had been sterilized with a laparoscopic
procedure, and then re-sterilized with a new laparoscopy
because of an ectopic pregnancy. The TVT procedure
was uncomplicated, but the patient did have a voiding
dysfunction and irritative urinary symptoms after the
operation. An urethrocystoscopy 3 mo postoperatively
was normal.

In 2004, five years after the first operation, the patient
had a relapse of her SUI, and a TVT-O operation was
performed in 2005. No preoperative urethrocystoscopy
was done at this procedure. With the exception of mild

Roishidenge ~ WIN | www.wjgnet.com

399

Sergouniotis F et a/. Urethral complications after TVT

voiding problems, the patient was satisfied. The patient
had also undergone a vaginal hysterectomy after the
second sling procedure.

In 2010, the patient experienced a macroscopic
hematuria. An urethrocystoscopy was performed 11
years and 1 mo after the first TVT. This procedure
revealed a 1 cm horizontal erosion of the white TVT-
classic mesh into the urethra. This tape used in 1999 was
undyed, whereas the tape used in 2005 was dyed blue.
A transurethral extirpation of the intraurethral part of the
mesh was performed 12 years and 3 mo after the first
TVT. The patient was treated with antibiotics for three
weeks postoperatively.

In the long-term follow-up, the patient had no voiding
problems, little urgency, and experienced improvement
of her incontinence after all procedures.

Case 6

In 2011, a 47-year-old woman was operated upon with
the MiniArc™ single-incision sling system for genuine
SUI. The patient was 4-para, obese with a BMI of 35.3,
had asthma, fibromyalgia, and irritable bowel syndrome.
She was previously sterilized laparoscopically. The
preoperative cystoscopy was normal, and the MiniArc™
procedure was uncomplicated. Postoperatively, the
patient had voiding difficulties and did not experience
any improvement in her incontinence.

In a follow-up, 8 mo after the operation, the patient
had a worsening of her SUI and was treated with
antibiotics because of a UTI. The urethrocystoscopy
showed that the mesh had eroded 0.5 cm into the
urethra. A reoperation was performed 10 mo after
placement of the sling. Transurethrally, the intraurethral
mesh was cut on both sides, a catheter was placed, and
local antibiotics were applied in the urethra. The patient
was treated with oral antibiotics postoperatively.

At the three-month follow-up, the patient had
unchanged SUI and recurrent UTIs. However, the
urethrocystoscopy was normal. The patient later had a
successful retropubic TVT. The postoperative follow-up
was uncomplicated with the exception of a UTI.

Case7

A 44-year-old woman was operated upon with retropubic
TVT for genuine SUI in 2002. The patient was 3-para,
had a BMI of 29.7, and an appendectomy in her medical
history. There were no preoperative complications. In the
long-term, the patient complained of recurrent UTIs, de
novo urgency without incontinence, nocturia, and minor
voiding dysfunctions. An urethrocystoscopy, nine years
after the primary operation, showed one part of the
mesh eroded into the urethra at the right side near the
bladder neck.

A reoperation was conducted 1 mo later, and the
intraurethral mesh was cut and removed. The excision
was performed transurethrally, and urethroplasty was
not needed. Antibiotics were given for prophylaxis.

Three months after the reoperation, the patient had
a slight relapse of her SUI. The urgency symptoms and
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Table 1 Background factors for patients with urethral erosion after tension-free vaginal tape procedure

Case Age (yr) Parity BMI Menopause Previous operations Postoperative medical history Primary operation
Case 1 46 2 23.0 HormoneIUD Appendectomy No TVT-O, Gynecare®
(Mirena®)
Case 2 55 2 407 Yes No Gastric by-pass TVT-O, Gynecare”
Case 3 60 3 241 Yes No Pacemaker TVT-O, Gynecare®
Case 4 43 2 26.1 No No No TVT-Secure, Gynecare®
Case 5 38 5 362 No Laparoscopic sterilization, Re- Hysteroscopy, vaginal TVT-retropubic, Gynecare”
sterilization because of ectopic hysterectomy
pregnancy
Case 6 48 4 353 No Laparoscopic sterilization No MinArcTM, AMS”
Case 7 44 3 297 No Appendectomy No TVT-retropubic, Gynecare”
Case 8 40 1 213 No No Abdominal total hysterectomy TVT-retropubic, Gynecare”
and bilateral salpingo-
oophorectomy for ovarian mass,
re-laparotomy because of ileus
Case 9 66 2 260 Yes Abdominal hysterectomy, pelvic ~ Laparoscopic operation of TVT-retropubic, Gynecare”

organ prolapse procedure

adhesions

BMI: Body mass index; IUD: Intrauterine device; TVT: Tension-free vaginal tape; TVT-O: Trans-obturator inside-out procedure.

voiding problems did improve, and the patient no longer
had the nocturia. The urethrocystoscopy was normal
at 3 mo. However, a year later during the follow-up
urethrocystoscopy, a small section of threads from the
mesh was noticed at the 3 o'clock position. As the patient
was symptom free, it was handled conservatively, and an
urethrocystoscopy was planned for the following year.

Case 8

A 40-year-old woman underwent a retropubic TVT for
genuine SUI in 2004. The patient was 1-para, healthy,
and had a BMI of 21.3. There were no perioperative
complications, and the patient was asymptomatic for 6.5
years. She had also undergone an abdominal salpingo-
oophorectomy and total hysterectomy due to a large
ovarian cyst. Five days later, the patient was reoperated
upon because of an adherent ileus of the small intestine.

Seven years and 8 mo after the sling placement,
the patient had an examination due to a relapse of her
SUI and minor de novo urgency. An urethrocystoscopy
showed erosion of the tape into the urethra. A
transurethral procedure was performed seven years and
9 mo postoperatively. Local antibiotics were applied in
the urethra along with systemic antibiotic prophylaxis.

In the follow-up 5 mo later, the symptoms of SUI with
minor urgency remained. The urethrocystoscopy was
normal, and there was a slight detrusor contraction
while filling the bladder. However, there was no need for
anticholinergics. The patient was operated upon with a
new retropubic TVT, and at the one-year follow-up she
had no SUI or urgency.

Case9

A 66-year-old woman, 2-para, with a BMI of 26.0, and
a medical history of hypertension and gastritis underwent
a TVT-retropubic procedure for SUI in 2010. She was
operated upon at a perimenopausal age for an abdominal
hysterectomy because of a fast-growing, but benign
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myoma. The patient had also previously undergone a
vaginal operation for pelvic organ prolapse in the form of
a rectocele and enterocele.

The patient developed SUI after her pelvic organ
prolapse operation. Therefore, the previously mentioned
TVT retropubic procedure was performed in 2010. The
mesh was doubled with Allis forceps, and no leakage
was observed. The perioperative urethrocystoscopy was
normal.

Five months after the operation, the patient was
examined for severe urgency symptoms. However, her
SUI had been cured. The urethrocystoscopy showed that
the mesh had eroded to the left side of the bladder neck.

A reoperation was performed 8 mo after the TVT
procedure. The mesh had eroded from the bladder
neck into the bladder making it difficult to cut the mesh
transurethrally. Using a suprapubic trocar (laparoscopic
trocar) from the abdomen to the bladder, the mesh was
excised using laparoscopic scissors under the guidance of
a cystoscope. The patient had a suprapubic catheter for
1 d and bladder catheter for 2 d. Antibiotics were given
for one week.

In the long-term, the patient had an improvement
in her urgency and no incontinence symptoms. An ure-
throcystoscopy performed 5 mo postoperatively was
normal.

The patient had to undergo later a laparoscopic lysis
of pelvic adhesions due to a chronic dyspareunia. These
adhesions were caused by the previous hysterectomy.

Patient characteristics

Pertinent patient characteristics are presented in Table
1. The mean patient age at the primary operation was
48.9 years (range: 38-66 years). Six of the patients
were premenopausal, and three were postmenopausal.
The median BMI was 29.2 (range: 21.3-40.7), and
three patients had a BMI > 30. Only one patient had
a medical history of a pelvic organ prolapse operation
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Figure 1 Mesh visible in the urethra.

before the primary incontinence procedure. Two
patients had medical records of chronic asthma, and
three patients had physically demanding work. Four of
the patients had undergone other surgical procedures
after the primary TVT operation. There were no obvious
common predisposing factors for urethral erosion.

Primary procedure characteristics

Eight of the patients were operated upon for genuine
SUI and one for mixed incontinence. The type of primary
operation varied from TVT-retropubic to TVT-obturator
and mini-slings (Table 1). Therefore, no obvious
correlations with the types of operations were found.
We do not have data on the number of different TVT
operations performed since 1999 in the three hospitals.
Therefore, the frequency of the urethral erosion by the
mesh cannot be calculated.

In two cases, the sling was doubled preoperatively to
make the sling tension-free. Finally, postoperatively, four
of the nine patients used intermittent catheterization
because of voiding difficulties.

Complication characteristics

Eight of the presented cases had urethral erosions,
and one had erosion of the mesh in the bladder neck.
The mean interval for diagnosing the erosions was 42
mo (range: 3-133 mo). Four patients were diagnosed
within the first year after the operation and five later,
up to 11 years after the primary procedure (Table 2).
The presenting symptoms were divided into an early-
onset (< 12 mo postoperatively) and late-onset (> 12
mo) group according to when they were first reported.
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It is not clear if all symptoms were directly related
to the described complications, but they might be a
useful indicator of suspected erosion. Seven patients
had clear clinical symptoms less than 12 mo after
their operation. The list of early-onset symptoms for
each patient is listed in Table 2. Four patients had new
symptoms reported after 12 mo postoperatively.

Overall, the majority of patients (77.7%) had
some grade of de novo urgency with or without urge
incontinence and recurrent UTIs (55.5%). The most
common early-onset symptoms included urinary retention
and voiding dysfunctions, urethritis, and vaginal pain. The
late-onset symptoms were more often recurrent UTIs
and recurrence of SUL.

Surgical treatment

The median interval between the diagnosis and surgical
treatment was 1.5 mo (range: 10 d to 3 mo) for seven
cases of urethral erosion. There were two cases with an
interval of 13 mo and 18 mo, which were first treated
conservatively.

The first case required transvaginal excision of
the intraurethral mesh followed by transvaginal
urethroplasty. This was a rather complicated and time-
consuming operation, which led us to change our
approach to transurethral resection of the intraurethral
part of the mesh.

Best method for removing the intraurethral mesh based
on our experience

The best position for identifying and removing the
intraurethral mesh was to have the patient in the
lithotomy position under general or regional anesthesia.
Using a regular cystoscope [Karl Storz Gmbh,
Tuttlingen, Germany; Charriere (Ch) 22, 0° or 30°
optics, with a deflecting mechanism with Albarran lever,
and a working channel with two ports] the intraurethral
mesh was identified (Figure 1), and a 5 Ch “open-end”
ureteral catheter was inserted into the urethra. A 0-0
monofilament thread was then introduced through a
loop in the central part of the mesh, and a good portion
of the thread was pushed through the mesh into the
bladder. Then, the cystoscope was retracted, and the
thread position in the urethra was secured by grasping
it at the meatus. The ureteral catheter was removed
from the cystoscope, which was reintroduced into the
bladder, and the distal part of the thread was located
and grasped with cystoscopic pincers and extracted
through the urethra. This created a thread loop
through the mesh allowing the application of tension
on the mesh while cutting.

To avoid cutting the loop by mistake, it is recommended
to use a monofilament thread that is a different color
than the mesh. It can be technically challenging to
insert the monofilament thread into one of the loops
of the TVT mesh. The procedure is easier when
using a child cystoscope (Ch 10, one port channel,
with an optic of 0°). The small cystoscope is more
easily handled in the urethra and does not require a
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Table 2 Clinical symptoms of urethral erosion and outcomes after the intraurethral mesh was removed

Case Interval for diagnosis Early-onset Late-onset Interval for Outcome after Further treatment
symptoms symptoms surgical surgical
(< 12 mo) (> 12 mo) management management
Case 1 5 mo Urinary retention/voiding _ 5 mo Improved urgency, Anticholinergic,
dysfunction, UTI, urethral voiding dysfunction incontinence pad,
pain (urethritis), de novo resolved, relapse of SUI  electric stimulation,
urgency, dyspareunia two macroplasty
procedures,
laparoscopic Burch
Case 2 3 mo Urethral pain (urethritis), _ 3 mo Worsening of urge Anticholinergic, local
worsening of urgency incontinence, relapse of  antibiotics into the
SUI, recurrent urethritis  urethra, no further SUI
treatments
Case 3 1yr8 mo Urinary retention/voiding De novo urgency, 1yr11mo Urgency resolved, No further SUI
dysfunction recurrent UTI, vaginal pain resolved treatments
vaginal pain
Case 4 2 mo De novo urgency, urethral _ 1yr8mo Improved urgency, Anticholinergic,
pain (urethritis), vaginal pain, urethral pain resolved,  retropubic TVT
dyspareunia relapse of SUI
Case 5 11 yr 1 mo Urinary retention/voiding Relapse of SUI, 12 yr 2 mo Recurrent minor SUL No further SUI
dysfunction, UTI, voiding hematuria after (patient already had treatments
pain (urethritis) TVT-O second incontinence
operation), improved
urgency, urethral pain,
voiding dysfunction resolved
Case 6 8 mo Urinary retention/voiding _ 10 mo Same as before the Retropubic TVT
dysfunction, direct relapse of surgical management
SUI, UTI
Case 7 9yr1mo _ Recurrent UTI, 9yr2mo Slight relapse of SUI, Local estrogens, no
de novo urgency, improved urgency and  further SUI treatments
nocturia voiding dysfunction
Case 8 7 yr 8 mo _ Relapse of SUI, 7 yr 9 mo Same as before surgical =~ Retropubic TVT
minor de novo management
urgency, nocturia
Case 9 4 mo De novo urgency _ 7 mo Improved urgency, No further SUI

cured SUI, no relapse treatments
after the surgical

management

SUI: Stress urinary incontinence; TVT: Tension-free vaginal tape; TVT-O: Trans-obturator inside-out procedure; UTI: Urinary tract infection.

ureteral catheter to pass the monofilament thread
through the instrument and the mesh. After placing
the thread, the procedure is continued as described
above with a normal cystoscope. From our experience,
the monofilament thread of 0-0 size is the most
convenient to use.

The next step was to carefully dilate the urethra to
Hegar pin number 10. A nephroscope (Storz S27092
AMA, 0° optic and an operating sheath 27093BN, Ch
28 with a working channel of 5 mm) (Figure 2) has
been the most convenient instrument to use when
cutting the mesh. The regular cystoscope was not
the best choice, as the small scissors used through
a cystoscope were too weak to cut the mesh and
easily broke. With a video technique, it was possible
for the assistant to manipulate the urethra with one
finger in the vagina. Through the working channel
of the nephroscope, laparoscopic scissors (Storz,
Metzenbaum scissor 5 mm, 34210 MW or Hak
scissor, 34210 EH) were used to cut the mesh. It was
easy to cut the mesh at the first side, and with the
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monofilament suture, it was possible to keep the mesh
tensioned while cutting the other side. Cutting of the
mesh at the mucosal level did not require suturing.

As much as possible of the visible mesh should
be cut. If some small part remains, it will probably
disappear. Only one case had small remains of the
mesh at the control cystoscopy performed a couple of
months after surgery. This patient will be followed-up
with a new urethrocystoscopy after one year.

Preoperative antibiotics and intraurethral antibiotics
were given as prophylaxis. Additionally, we have
postoperatively left a suprapubic catheter in place for 7 d.
During this time, oral antibiotics were given.

Under the ideal circumstances, the procedure took
30 min or less.

Outcomes

Four patients had relapses of their SUI after the
intraurethral mesh was removed (Table 2). For five
patients, no further SUI treatment was necessary
after the removal of the intraurethral tape. Five out
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Figure 2 Operating nephroscope.

of seven patients patients with urgency experienced
improvements or cures of their symptoms after the
removal of the intraurethral mesh. Only three out of
seven patients with de novo urgency were in need of
anticholinergics after the last follow-up. Three patients
also experienced improvements or cures of their
voiding difficulties.

DISCUSSION

Risk factors

The exact pathophysiology behind erosion of the
sling materials is not fully understood™'”. Various
factors may predispose a patient to erosion. Factors
associated with the pelvic anatomy include urogenital
atrophy, poorly estrogenized tissue, previous pelvic
radiation, previous vaginal surgery, or concomitant
procedure and local infection, as well as a high body
weight!***”??81 Our series had only one patient with a
previous pelvic procedure, so these risk factors could
not be verified.

Predisposing factors associated with the surgical
technique include excessive tensioning of the sling
and placement of the mesh too close to the urethra,
which is the most feasible explanation, but it is not
possible to extract this information from the medical
records. When operating with mini-slings, it has been
suggested to put the sling closer to the urethra than
with traditional slings. This could explain our two cases
of urethral complication after mini-sling procedures.
Other possible explanations are inadequate vaginal
tissue coverage and improper dissecting near the
urethra, which might damage the urethral tissue and
its vascularity™**>'”*), Two of our cases had the sling
doubled under the urethra perioperatively to ensure
a tension-free application of the mesh. Four of our
cases suffered from tight placement of the sling under
the urethra; two patients had to use intermittent
catheterization and two experienced voiding difficulties
postoperatively.

The surgical manuals on retropubic TVT procedures
recommend a rigid catheter guide inserted into the
indwelling catheter for contralateral displacement
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of the bladder to minimize the risk of perforation.
The urethra is then pulled towards the TVT needle,
potentially increasing the risk of perforating the edge
of the urethra. This might explain cases of urethral
perforations and erosions in retropubic TVTs, but not
in the other methods, as there was no displacement of
the urethra during the operation.

More than one million TVT procedures have been
performed worldwide since 1996 when the method
was introduced™'?!, In Sweden, about 4000-5000
women are operated on annually for SUI, most of
whom receive the retropubic technique!*®.

Urethral complications might be more common
than reported, but that does not mean that the TVT
procedures should be restricted. Urethral injury is still
a rare complication, while the TVT procedures have
a high success rate and a great improvement in the
quality of life of the operated patients.

Symptoms

Urethral erosion may present with various symptoms.
These include postoperative urinary retention, voiding
dysfunction, hematuria, urethral or pelvic pain,
recurrent UTIS, relapse of SUI, and de novo urgency™.

There are only sporadic case reports referring to
the clinical profile of erosions after sling procedures.
As it seems in our study, the clinical profile of urethral
complications might vary depending on the early or
late onset of the symptoms after the operation. In
the early period, we should expect voiding difficulties
and urethritis symptoms, whereas in the later stage,
it is more common with the relapse of SUI. De novo
urgency (with or without leakage) and recurrent UTIs
are also common symptoms that might appear early
or late in the postoperative process.

In a review of 376 women with adverse events
after suburethral sling procedures, Petri et a/**®
analyzed the most common complications. De novo
urgency with or without leakage was presented in
54% of the cases, voiding dysfunction in 48%, vaginal
erosion in 19%, and urethral and vaginal pain in 14%.
A total of 17 (4.5%) cases of urethral and bladder
base perforation were found in their study, and most
often the complications had occurred peroperatively.
However, urethral and bladder base perforations might
be associated with severe morbidity, and even lead
to urethravaginal fistulae if undetected. Our study
describes similar clinical symptoms secondary to
urethral erosions.

A majority (77.7%) of our cases had de novo
urgency. Postoperative de novo urgency has been
reported in 10% of TVT procedures. If urethrocystoscopy
is implemented postoperatively, the number of
undiagnosed urethral erosions could considerably be
reduced.

Treatment
There has been a variety of approaches to the
surgical management of urethral complications after
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sling procedures. The transvaginal excision of the
intraurethral part of the sling with urethroplasty was
the first approach to be used™®. We used this method
for our first case, but the transurethral excision of
the mesh has become the preferred method for the
majority of the patients in our series.

Another alternative is the conservative approach.
In case 3, only one small loop of the mesh was seen
in the urethra during the first cystoscopy. Cystoscopies
were performed every 6 mo as a follow-up, and the
mesh migrated directly across the urethra, but did not
progress further after that.

We tried conservative treatment after receiving a
report from colleagues who found a part of the mesh
in the urethra but did not remove it. Therefore, we
believe that urethral erosion might be a much common
complication, at least in Sweden, where gynecologists
perform TVT procedures, but do not routinely carry out
urethrocystoscopy.

We also introduced preoperative urethrocystoscopy
to all pubovaginal sling procedures. Including
urethrocystoscopy in the preoperative investigation had
many advantages. First, filling the bladder with 300
mL of saline solution without any detrusor contraction
made cystometry unnecessary. Second, conducting
a preoperative pad test with 300 mL in the bladder,
with the patient exercising for 1 min and coughing ten
times, would be much faster, if it is done at the same
time as the urethrocystoscopy. Third, it would make
urethrocystoscopy a standard and familiar procedure
for the gynecologist.

Urethral complications after sling procedures might
be more common than previously thought. One of the
reasons is that the urethrocystoscopy is not included
routinely in the postoperative follow-up of patients with
residual or new symptoms from the urinary or vaginal
tracts. This makes it difficult to identify complications
because of the wide variation in the clinical profile and
the timing of the presenting symptoms. It is important
to suspect urethral complications if symptoms, such
as urgency, voiding dysfunction, recurrent UTIs, or
relapse of SUI occur after sling procedures.

We recommend the transurethral approach for the
excision of the intraurethral mesh as the treatment of
choice for urethral erosion.
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Background

Introduction of the tension-free vaginal tape (TVT) operations in 1996 to treat
stress incontinence changed the surgical management of the condition. Instead
of being an abdominal operation with one week of hospitalized postoperative
care, TVT became a minimal invasive outpatient surgery, with same-day
discharge. This meant many more women could be operated upon with this
minimally invasive technique improving the patient's quality of life tremendously.
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However, even the minimally invasive procedures have associated
complications with a unique set of symptoms.

Research frontiers

Mesh erosions are very serious complications, especially in prolapse surgery,
with a high patient morbidity rate. In TVT operations, very few complications
have been reported, mostly referring to perforation of the bladder. Urethral
complications have been reported very sporadically.

Innovations and breakthroughs

The authors have performed routine urethrocystoscopy on women with some
voiding difficulties after a TVT operation. Nine cases of urethral mesh erosions
were identified. The initially used method required removal of the tape with an
intravaginal approach, a rather long and complicated operation. The authors
made a necessary modification with an intraurethral removal of the tape using
a nephroscope. This device is normally used in kidney operations and not in
vaginal procedures.

Applications

As much as 10% of reported cases of de novo urgency occur after a TVT
operation. Many of these women might have urethral erosion that can be easily
operated upon, if identified during urethrocystoscopy.

Terminology

Stress incontinence is leakage of urine during coughing, laughing, and running.
Urge incontinence is leakage after a strong feeling of need to void. De novo
urge is a symptom of urgency that develops after the stress incontinence
procedure. TVT procedures are minimally invasive operations with placing of
a small tape under the urethra. Cystoscopy is a diagnostic procedure where a
small instrument with a camera is introduced into the bladder and identifies the
inside. Urethrocystoscopy is the same procedure that also includes examining
of the urethra. It is not always performed during a routine cystoscopy.
Peer-review

This article is very interesting for individuals involved in the treatment of stress
incontinence. Authors present their experience in the treatment of urethral
erosion after tension-free vaginal tape procedures. The diagnostic and
therapeutic approach is clearly explained. Also, an unusual and rare but very
interesting operation of transurethral excision of the intraurethral part of the
mesh was performed.
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