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Abstract: Objective: To investigate the clinical efficacy of modified transperitoneal laparoscopic approach combined
with transvaginal access without omental flap to repair complex vesicovaginal fistula after total hysterectomy. Meth-
ods: A total of 68 patients with high-up vesicovaginal fistula were retrospectively reviewed. In 15 cases, the surgery
was completed using the laparoscopic transabdominal approach. The number of cases using other approaches
included: 18 for open extraperitoneal transvesical approach, 12 for transabdominal approach, and 23 for transvagi-
nal approach. Surgical techniques: In the laparoscopic transabdominal approach, the fistula was dissected under
direct visual guidance without opening the bladder. The bladder side of the fistula was closed with a single-layer of
continuous suture with 3-0 V-Loc barbed suture. The vagina side of the fistula was closed under a vaginoscope or
laparoscope. Omental flap was not used in any of the 15 cases. Surgery under other approaches was conducted
as reported previously. Results: In comparison with all other three approaches, the laparoscopic transabdominal
approach was associated with shorter operation duration, less blood loss and shorter hospital stay. The incidence
of post-surgical infection and urinary incontinence did not differ among the treatments. The rate of overactive blad-
der syndrome and intestinal obstruction was lower in the patients under laparoscopic transabdominal approach,
whereas the rate of surgical success was higher with this approach. Conclusions: For high-up complex vesicovaginal
fistula, laparoscopic transabdominal repair is a viable approach. The advantage included direct visual guidance,
and therefore more efficiency. Omental flap was not needed under this approach.
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lower segment of vagina with relatively less
intestinal adhesion. However, most vesicovagi-
nal fistula cases after total hysterectomy devel-
op at the upper end of the remaining vagina and
the trigone region of bladder. It is therefore very
challenging to dissect the fistula sufficiently
under the transvaginal approach, resulting in a
low success rate of repair [5, 6]. For high-up
complex vesicovaginal fistula, transabdominal

Introduction

Vesicovaginal fistula produces a dramatic
impact on the life quality of affected individu-
als [1]. In most cases, vesicovaginal fistula
develop as a result of iatrogenic injury (mostly
total abdominal hysterectomy) or ischemia and
necrosis of the bladder and vagina caused by
excessively long duration of the delivery pro-

cess [2-4].

Surgical repair of vesicovaginal fistula is typi-
cally carried out under transvaginal or transab-
dominal approach. The transvaginal approach
is frequently-used for fistula located at the

approach could provide more effective visual
guidance and adequate fistula dissection.
However, the bladder would create a large blind
area. Accurate positioning of the fistula often
requires the opening of the bladder (conven-
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Table 1. Basic clinical characteristics

Characteristics

Extraperitoneal approach Transabdominal approach Transvaginal Laparoscopic

(opening bladder) (opening bladder) approach approach
No. cases 18 12 23 15 /
Age (years) 48.6+9.3 49.8+10.4 47.5+8.7 48.4+10.2 0.92
Duration of disease (month) 11.6+£6.0 10.2+5.8 11.4+5.6 10.9+5.4 0.91
Fistula size (mm) 27.2+6.9 28.3+7.2 28.3+6.8 27.7+7.3 0.95
Type of fistula High VVF High WF High WF High WF /
Number of fistula Single 14 9 18 13 /
Double 4 3 5 2 /
Cause Hysteromyoma 10 6 10 7 /
Malignant uterine tumor 8 6 13 8 /
Number of repair First repair 8 9 14 9 /
Second repair 9 2 4 /
Third repair 1 1 2 /

tional O’Coner method) [7], which could lead to
bladder injury [8, 9].

Laparoscopic repair of vesicovaginal fistula
was firstly reported by Nezhat et al. in 1994
[10]. Subsequent case series (n=20) confir-
med the feasibility of such approach [11]. In
comparison with conventional transabdominal
approach, laparoscopy-assisted operation co-
uld provide better surgical field [8, 12, 13], and
allow for sufficient dissection and tension-free
suture of the fistula. The potential for ureter
damage is also minimized [5].

In our current retrospective study, a number of
modifications were made to the laproscopic
surgery, including fistula positioning, dissection
and closing, to investigate its clinical efficiency
comparing with extraperitoneal transvesical,
transabdominal, and transvaginal approaches.

Subjects and methods
Subjects

The current retrospective study included a
total of 68 patients receiving surgical repair
for high-up (posterior to ureter ridge) vesicovag-
inal fistula at the Department of Urology of
Renji Hospital Affiliated to Shanghai Jiaotong
University, School of Medicine, between Ja-
nuary 2009 and June 2015. In all 68 cases, the
vesicovaginal fistula developed after total
abdominal hysterectomy. Presenting feature
was urine leakage in all cases. The diagnosis
was established using computer tomography
urography (CTU), methylene blue test and cys-
toscopy. Cases co-morbid with uretero-vaginal
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fistula and hydronephrosis were excluded from
the current study. The surgical approaches
included extraperitoneal transvesical with blad-
der opening (n=18), transabdominal with blad-
der opening (n=12), transvaginal (n=23), and
laparoscopic transabdominal (n=15) (Table 1).

Surgical procedures and follow-up

The surgeries under extraperitoneal transvesi-
cal, transabdominal-transversical, and trans-
vaginal approaches were carried out using con-
ventional methods as previously described [7,
14, 15].

For surgery using the laparoscopic approach,
patients were placed in a lithotomy position
under general anesthesia. A 5F ureteral cathe-
ters were inserted bilaterally under a cysto-
scope, and the fistula was identified. An obser-
vation port (12 mm) was made above the navel.
Conventional pneumoperitoneum was not
employed due to previous surgical history. Two
operating ports were established outside the
outer edge of rectus abdominis, 5 and 10 mm
on the left and right sides, respectively.

Laparoscopic scissors were used for enteroly-
sis and the surgical field exposure. The residual
end of the vagina was pushed forwards and
downwards to the abdomen with a uterine
manipulator, and the boundary between the
bladder and vagina was identified. Under the
guide of uterine manipulator and cystoscope,
the peritoneum and vagina were opened along
the fistula using an electric hook. The fistula
tract was identified and fully dissected. The fis-
tula end on the bladder side was identified by
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Figure 1. Cystometry and suture of vesicovaginal fistula. 1. Leakage during cystometry. 2. No leakage of water after
suture of vesicovaginal fistula.

balloon catheter and ureteral catheters on both
sides. The electric hook was used to separate
the fistula on the bladder and vagina sides
along the mucosal transition line. The fistula
ends on the bladder and vagina sides were dis-
sected as much as possible without damaging
the ureter.

The fistula end on the bladder side was closed
under a vaginoscope or laparoscope. Pneumo-
peritoneum and water injection into vagina
were introduced to verify the closure. Scar tis-
sues surrounding the fistula end on the bladder
side were removed as much as possible before
closing the fistula with a single layer suture of
3-0 V-Loc barbed suture to maximize blood
supply. Water was injected into the bladder to
verify fistula closure. For leakage upon testing,
the site was enforced with 3-0 single-bridge
suture (Figure 1).

Urinary catheter was removed 4 weeks after
surgery. One week later, cystostomy catheter
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was closed to test the fistula closure. Upon
urine leakage through the vagina, the cystosto-
my catheter remained in place for 2 additional
weeks prior to testing of fistula closure. The
cystostomy catheter was removed upon fistula
closure. All 68 patients were followed up for 6
months.

Statistical analysis

All statistical analyses were performed using
the statistical software SPSS version 22.0
(SPSS, Inc.; Chicago, IL, USA). Continuous vari-
ables were analyzed using Student’s t-test, and
categorical variables were analyzed using Chi-
square test. A P value < 0.05 was considered
statistically significant.

Results
Characteristics of included patients

No death occurred perioperatively or in the fol-
low-up. No major injury to the surrounding
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Table 2. Comparison of therapeutic efficacy with the surgery through various approaches

Characteristics approach (A)

Extraperitoneal Transabdominal Transvaginal Laparoscopic

P P P

approach (B)  approach (C) approach (D) AD 8D b

No. cases 18
Duration of surgery (min) 201.2+60.8
Intra-operative blood loss (ml) 95.4+39.6
Duration of stay in hospital (d) 12.4+2.1
Post-surgical infections 38.9% (7/18)
Post-surgical urinary incontinence 11.1% (2/18)
Post-surgical overactive bladder syndrome  55.6% (10/18)
Post-surgical intestinal obstruction 5.6% (1/18)

Success rate of surgery

23 15 / / /
210.5+56.8 250.6463.3 205.3:67.4  >0.05 <0.05 <0.05
106.3+38.9 70.2+43.3 60.7¢432  <0.05 <0.05 <0.05

11.2+1.3 10.3+1.7 <0.05 <0.05 <0.05

16.7% (2/12) 34.8% (8/23) 13.3% (2/15) >0.05 >0.05 >0.05
8.3% (1/12) 21.7% (5/23) 13.3% (2/15) >0.05 >0.05 >0.05
33.3% (4/12) 26.1% (6/23) 20.0% (3/15) <0.05 >0.05 >0.05
41.7% (5/12) 4.3% (1/23) 6.7% (1/15) >0.05 <0.05 >0.05
72.2% (14/18) 83.3% (10/12)  69.6% (16/23) 100.0% (15/15) >0.05 >0.05 <0.05

Figure 2. Case 1. 1. Fistula at the bladder side. 2. Fistula at the vagina side. 3. Mucosal migration junction between
the fistulas at the bladder and vagina sides (bridge-shape structure). 4. The isolated bridge-shape structure. 5.
Right-sided ureteral catheter. 6. The fistula at the bladder side following suture. 7. The fistula at the vagina side
following suture.

organs or major blood vessels was noted dur-
ing the surgery. There is no significant differ-
ence in terms of age, fistula size, duration of
disease, etc. among all the 4 approaches.
(Table 1)
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Comparison of surgical approaches
The duration of surgery was shorter in patients

receiving operation under the laparoscopic or
extraperitoneal transvesical approach (vs.
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Figure 3. Case 2. 1. Fistula at the bladder side. 2. Fistula at the vagina side. 3. Mucosal migration junction between
the fistulas at the bladder and vagina sides (bridge-shape structure). 4. The isolated bridge-shape structure. 5. Left-
sided ureteral catheter. 6. Right-sided ureteral catheter. 7. The fistula at the bladder side following suture. 8. The
fistula at the vagina side following suture.

transvaginal or open transabdominal ap-
proach). Patients in the laparoscopic group suf-
fered less intra-operative blood loss and short-
er hospital stay than the other three groups.

The success rate of repair was the highest in
the laparoscopic transabdominal group. The
incidence of post-surgical infection and urinary
incontinence did not differ among the 4 groups.
The rate of overactive bladder syndrome was
higher in the extraperitoneal transvesical
group. The rate of post-surgical intestinal
obstruction was higher in the open transab-
dominal group (Table 2).

Representative cases

Case 1 (Figure 2): a 44-year-old woman with
vesicovaginal fistula after after total abdominal
hysterectomy and chemoradiotherapy for cervi-
cal cancer.
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Case 2 (Figure 3): a 49-year-old woman with
vesicovaginal fistula after total abdominal hys-
terectomy for hysteromyoma.

Case 3 (Figures 4 & 5): a 33-year-old woman
with vesicovaginal fistula after total abdominal
hysterectomy and adjuvant radiotherapy for
cervical cancer. The vagina was re-constructed
using ileum. A fistula between bladder and re-
constructed vagina developed. An attempt of
surgical repairwas unsuccessful.

Discussion

The choice of surgical treatment modality to
repair vesicovaginal fistula largely depends on
the location, size, and complexity of the fistula.
Other factors, such as past surgical history,
also contribute to medical decision. However,
there is few consensus on the selectiong of sur-
gical approach.

Int J Clin Exp Med 2016;9(2):1756-1763



Transperitoneal laparoscopic combined transvaginal to repair vesicovaginal fistula

Figure 4. Case 3. 1. Bladder. 2. Use of ileum for vagi-
nal replacement. 3. The site of anastomosis between
vaginal residue and ileum.

Zombon et al. recommended transvaginal
approach for majority of the cases because of
its simplicity and reasonably high cure rate
[14]. Nesrallah et al. reported a 100% success
rate of transperitoneal supravesical technique
in 29 patients with iatrogenic supratrigonal ves-
icovaginal fistula, and considered O’Conor tech-
nique as the gold standard for the repair of
supratrigonal vesicovaginal fistula [16]. We, as
well as others [17], believe that O’Conor tech-
nigue could be modified to minimize damage to
the bladder.

Based on the results of the current retrospec-
tive analysis, we believe that, high-up vesico-
vaginal fistula after total abdominal hysterec-
tomy could be managed satisfactorily with
laparoscopic transabdominal approach. The
traditional transabdominal or transvaginal
approach apparently could not achieve both
high cure rate and minimized damage to sur-
rounding organs.

All patients in the current study had at least
one past episode of surgery, where surgical
repair under transabdominal approach is diffi-
cult. The choice of laparoscopic transabdomi-
nal approach (vs. transabdominal approach)
seemed appropriate due to comparable dura-
tion of surgery, less blood loss, shorter hospital
stay, lower incidence of post-surgical overac-
tive bladder syndrome and intestinal obstruc-
tion. In addition to minimally invasive surgery,
these benefits could be attributed to non-
involvement of the bladder and non-use of
omental flap.
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In comparison with transabdominal approach,
transvaginal approach is less invasive, but
technically challenging due to limited vision and
space for maneuver (as evidenced by longer
duration of surgery). Complete and tension-free
dissection of the fistula is difficult to achieve.
Such limitation is evidenced by the relatively
low success rate of repair in the transvaginal
approach.

The biggest advantage of surgical repair under
the laparoscopic approach is the “horizontal-
view” field of vision that allows for relatively
easy fistula dissection and final tension-free
suture without involving the bladder. Under the
laproscopic approach, the residual end of the
vagina was pushed forwards and downwards
with the guide of a uterine manipulator under a
laparoscope. The peritoneum is opened using
an electric hook along the direction of fistula
site revealed by cystoscopical observation. For
large fistula, the peritoneum was opened to
reveal the exact fistulous tract. For small fistu-
la, the vaginal canal was entered to provide
exact positioning of the fistula. These technical
features represent key differences from the
conventional O’Conor technique [7].

Based on our observation, the fistulous tract is
often the first identifiable structure after the
opening of the peritoneum, with a clear bridge
(mucosal transition) between the vesical and
vaginal ends of the fistula. Breaking this bridge
is critical for thorough dissection of the fistula,
and ensures adequate tissue on the vaginal
end of the fistula sites for tension-free suture.
According to our experience, scar tissue on the
vesical end of the fistula could be more readily
removed using electric hood instead of
SCissors.

After complete dissection of the fistula, the
vaginal end was closed first. The vesical end of
the fistula was closed with a single-layer of 3-0
V-Loc barbed suture to minimize the damage to
blood supply [18]. The closing started from the
left- and right-sided corners of the fistula to pro-
tect the ureters and to ensure satisfying results
at the weakest sites.

The use of omental flap enhances the barrier
between the vagina and bladder, and could
increase the blood supply to the tissues sur-
rounding the fistula [4, 19, 20]. However, omen-
tal flap could increase post-surgical complica-
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Figure 5. Case 3. 1. Fistula at the bladder side. 2. Fistula at the vagina side. 3. Mucosal migration junction between
the fistulas at the bladder and vagina sides (bridge-shape structure). 4. The isolated bridge-shape structure. 5. The
balloon of the ureteral catheter. 6. The fistula at the bladder side following suture. 7. Re-anastomosis between the
fistula at the bladder side and ileum.

tions, for example, intestinal obstruction and
chronic pelvic pain [18, 21]. In the present
study, omental flap was used in all 12 patients
in the transabdominal transvesical group. The
success rate was 83.3% (n=2 for fistula recur-
rence). The rate of post-surgical intestinal
obstruction was 41.7% (n=5/12). Omental flap
was not used in any of the 15 cases in thelapa-
roscopic group. However, the success rate was
100%.

All the 15 patients under the laparoscopic
approach had complicated past surgical histo-
ry, including total abdominal hysterectomy for
benign diseases and total abdominal hysterec-
tomy and local radiotherapy for malignant
tumors. In one case, the fistula was between
the bladder and vagina re-constructed with
ileum. The success of surgical repair in such a
highly complex case highlights the potential of

1762

laproscopic approach for complex vesicovagi-
nal fistula.
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