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Abstract
Introduction: We retrospectively examined surgical out-
comes for Vesicovaginal Fistulas (VVF) repaired through an 
abdominal, transperitoneal approach. Failure of VVF repair 
was defined as any urine leakage from the repaired fistula 
tract after hospital discharge.

Materials and methods: Thirty-three abdominal VVF re-
pairs were identified. Mean patient age was 46 years and 
mean fistula size was 2 cm. The most common etiology 
and location of fistula were hysterectomy (76%) and trigone 
(51%).

Results: Over a mean of 12 months follow up, 25 of the 
fistulas (76%) were successfully closed after the initial at-
tempt. Failure of VVF repair occurred more commonly in 
patients with new post-operative OAB symptoms (OR 7.3, p 
= 0.03). There were trends toward failure in patients using 
tobacco (OR 5.3, p = 0.06) and with preoperative comorbid-
ities potentially affecting wound healing (OR 5.3, p = 0.06).

Conclusion: Abdominal VVF repair is an effective tech-
nique for VVF repair.

Keywords
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covaginal fistula

plication, with reported incidence of 0.05-2% after gyne-
cologic procedures [1]. VVFs have a significant impact on 
a patient’s quality of life and an adverse economic impact 
due to lost work hours. Surgical repair is the gold standard 
treatment for VVF and numerous closure techniques have 
been documented since Marion Sims first reported a suc-
cessful closure in 1852. Successful closure rates for VVF 
repair vary considerably in the literature [2,3], likely due 
to differing patient demographics, complexity, and repair 
strategies.

Although an abdominal surgical approach is frequently 
cited as an option for VVF repair, there are few contempo-
rary series examining surgical outcomes for this technique 
in a US patient population. Many published abdominal 
VVF series focus entirely on obstetric fistulas [4] or com-
bine outcomes for vaginal and abdominal procedures 
[5,6]. Given the small sample sizes and potential hetero-
geneity among these existing series, limited data are avail-
able to counsel contemporary, nonobstetric VVF patients 
undergoing abdominal repairs about outcomes and risk 
factors for surgical failure.

Our goal was to examine surgical outcomes for ab-
dominal VVF repairs in a contemporary referral popu-
lation and investigate if any demographic, operative, 
or post-operative variables were associated with in-
creased risk of repair failure.

Materials and Methods

Departmental administrative billing codes were used 

RESEARCH ARTICLE

Introduction

Vesicovaginal fistula (VVF) affects an estimated three 
million women internationally. In the United States, VVF 
occurs most commonly after pelvic surgery and is also as-
sociated with trauma or pelvic radiation. It is a rare com-
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ureters were also commonly stented so ureteral orifices 
are not damaged during repair. Lysis of adhesions was 
then performed to separate abdominal viscera from the 
posterior peritoneum covering the bladder. Once ade-
quate exposure was obtained, the retropubic space was 
entered and the bladder was mobilized from the pelvic 
side walls, leaving the bladder vascular pedicles intact. 
The peritoneum was next separated from the posterior 
wall of the bladder down to the vaginal apex. Starting 
approximately 5 cm above the fistula, the bladder was 
then bisected along the posterior wall to the fistula tract, 
as identified by the catheter(s). The edges of the now 
visible fistula tract were excised from both the bladder 
and the vagina, back to viable tissue. After resecting the 
fistula tract, the surgical plain between bladder and va-
gina was sharply dissected around the excised tract for 
an additional 2 cm margin. Once adequate tissue was 
mobilized, the vagina and bladder were then closed in-
dependently with at least 2 non-overlapping absorbable 
suture lines (Figure 2). An interposition flap of peritone-
um or omentum was placed between bladder and vag-
inal closures at the discretion of the treating surgeon.

Fistula data, including location and size, were deter-
mined through review of operative documentation at 
time of repair. Operative length and estimated blood 
loss were extracted from anesthesia records. For this 
analysis, use of either omentum or vascularized perito-
neum placed between bladder and vaginal suture lines 
was characterized as an interposition flap.

All patients had initial post-operative follow-up 1-3 
weeks after surgery or earlier for any new symptoms of 
urinary incontinence, overactive bladder symptoms, or 

to identify all patients who underwent VVF repair at a sin-
gle tertiary referral hospital between the years 1996-2012. 
IRB approval was obtained for the retrospective review. 
Patients with complete urethral destruction from catheter 
induced erosions were excluded from analysis. Abdom-
inal VVF cases were selected and confirmed through re-
view of operative notes. Electronic medical records were 
used to extract additional demographic, operative, and 
post-operative data from these patients. Outside records 
were utilized to determine initial presentation and fistu-
la management. Assessed comorbidities were limited to 
factors thought to impact post-operative wound healing 
such as diabetes mellitus (defined as undergoing oral or 
subcutaneous treatment for elevated blood sugar), prior 
abdominal/pelvic radiation, and chronic urinary tract in-
fections (> 3 treated infections/year prior to fistula repair). 
These comorbidities could not be assessed separately due 
to small sample size and were thus analyzed as an aggre-
gate preoperative comorbidity variable. Smoking, which 
may also potentially affect wound healing, was analyzed 
independently as a risk factor due to larger sample size. 
The smoking variable was considered positive if the pa-
tient was using tobacco within 1 month of the abdominal 
VVF repair.

An abdominal VVF repair was utilized for a fistula 
with multiple tracts, previous failed VVF repair, and/or 
if inaccessible via vaginal approach (Figure 1). Repairs 
were approached through an infraumbilical, midline in-
cision and a transperitoneal VVF repair technique was 
used for all patients. To briefly summarize the technique, 
cystoscopy was first performed and the fistula tract was 
intubated with a wire or ureteral catheter. If the fistula 
was located in close proximity to the ureteral orifices, 

         

Figure 1: Example of type of VVF selected for abdominal repair. Patient had developed a VVF after low anterior resection 
for rectal cancer and pelvic radiation.
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Figure 2: A) VVF located between bladder and vagina with posterior peritoneum covering; B) Posterior peritoneum mobi-
lized, bladder and vagina separated, fistula tract excised and opening in bladder and vagina independently closed.

Table 1: Demographics of successful vs. failed abdominal VVF repairs.

Success (n = 25) Failure (n = 8) p-value
Demographics
Age (years),
Mean ± SD 44 ± 12 51 ± 11 0.17
Fistula size (cm)
Mean ± SD 2.2 ± 2.1 1.3 ± 1.2 0.27
Previous fistula repair, n (%) 8 (32%) 4 (50%) 0.36
Location of fistula, n (%) 0.48
   Trigone 13 (52%) 3 (38%)
   Supratrigone 10 (40%) 4 (50%)
   Bladder neck 0 1 (12%)
   Not documented 2 (8%) 0
Time with fistula prior to repair (months)
Mean ± SD* 9 ± 7 5 ± 2 0.47
Indwelling catheter at time of VVF repair, n (%) 5 (20%) 3 (38%) 0.32
Preop Comorbidities, n (%) 4 (16%) 4 (50%) 0.06
Smoking history 4 (16%) 4 (50%) 0.06
Etiology of fistula, n (%) 0.95
   Hysterectomy 19 (76%) 6 (75%)
   Other 6 (24%) 2 (25%)
Operative
Length of surgery (min)
Mean ± SD** 238 ± 70 263 ± 241 0.71
Interpositional flap used, n (%) 13 (52%) 4 (50%) 0.92
Postoperative
Length of time with catheter (days)
Mean ± SD 19 ± 6 19 ± 7 0.85
Postop OAB, n (%) 3 (14%) 4 (50%) 0.03

*Data available from 17 Success, 7 failures; **Data available from 14 Success, 7 failures.

records and scanned outside documents were reviewed 
to identify any post-operative symptoms or admissions 
to outside hospitals. A patient was classified as having 

dysuria. Patients had additional scheduled follow up vis-
its 3-6 months after repair but may have had these visits 
with local urologist’s due to travel restrictions. Phone 
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0.03). There were also trends toward increased odds of 
failure in patients with a positive tobacco history prior to 
repair (OR 5.3, p = 0.06) and with preoperative comor-
bidities potentially affecting wound healing (OR 5.3, p = 
0.06). Previous attempts at closure, fistula size, etiology 
of fistula (surgical vs radiation), patient age, operative 
time, lack of interposition flap, or length post-operative 
catheterization were not associated with failure in this 
cohort. Table 1 summarizes additional demographic, 
operative, post-operative analysis for associations with 
VVF failure.

For the 8 failed repairs, subsequent surgery was un-
dertaken less than 3 months after initial surgery in 2 pa-
tients, between 3 - 12 months in 4 patients, and greater 
than 12 months in 1 patient. Six VVFs remained closed 
after second attempt at closure and 1 fistula required 
a third repair. All seven of these patients reported suc-
cessful fistula closure at last follow up. One patient is 
still awaiting diversion for enterovaginal fistula.

Discussion

The abdominal vesicovaginal fistula surgical technique 
used for this nonobstetric VVF cohort successfully closed 
76% of presenting fistulas. The variable most strongly as-
sociated with repair failure was new, persistent OAB symp-
toms requiring assessment or intervention. There were 
also trends suggesting that failure was also associated with 
using tobacco prior to repair or having comorbidities po-
tentially affecting wound healing (abdominal radiation/di-
abetes/chronic UTI). Failure of abdominal VVF repair was 
not associated with variables commonly perceived to be 
failure risk factors, such as larger fistulas or lack of inter-
position flaps.

Our outcomes compare similarly to the 75% initial 
success rate reported by Ockim, et al. in a series of 24 
abdominal VVF repairs [7], but lower than those report-
ed by Hadzi-Djokic (32 patients, 94% success) [8], and 
Rahjamaheswari (19 patients, 100%) [6]. It is challeng-
ing to compare outcomes between patient cohort’s 
due to potentially differing demographics, definition of 
successful closure, and follow up. Although fistula siz-
es from these few contemporary series were similar to 
our cohort, demographics from the limited number of 
abdominal repairs were not independently presented. 
For example, smoking status, diabetes, and exposure 
to previous pelvic radiation is not frequently reported 
in many series. By presenting expanded demographics 
from our cohort, we hope to place our outcomes in a 
context such that future outcome comparisons between 
series will be more rigorous. Ultimately, a standardized 
VVF outcome reporting system should be developed to 
better understand outcome differences in technique 
and patient populations.

We identified trends toward increased failure of 
abdominal VVF repairs in patients using tobacco prior 
to repair and in patients with any combination of dia-

new, persistent overactive bladder symptoms post-op-
eratively after VVF repair if she had documentation of 
any treatment or assessment for new, daily symptoms 
of urinary urgency, urge incontinence, or inability to de-
lay urination.

The primary outcome for this study was failure of 
abdominal VVF repair. Patients were examined during 
post-operative follow up with physical exam, cystosco-
py and/or cystogram to evaluate the integrity of the re-
pair. Surgical failure of VVF surgery was defined as any 
confirmed urine leakage from the repaired fistula tract 
after hospital discharge. This leakage was distinguished 
from post-operative urinary incontinence by physical 
exam and confirmed with a negative radiologic and cys-
toscopic workup. Data from the last documented visit 
or communication were used to determine repair status 
and length of follow-up. Data were collected by a third 
party who did not participate in any of the repairs or 
post-operative care.

Continuous variables were compared with t-test/
ANOVA and presented as mean (90% CI). Categorical 
variables were compared with Fisher exact tests and 
strength of associations presented with Odd’s ratios. 
Analysis using SAS (Cary, NC) statistical software was 
performed to identify variables significantly associated 
(p < 0.05) with post-operative VVF failure.

Results

Between 1996 and 2012, 112 patients underwent 
VVF repair and 33 (29%) of these patients had an ab-
dominal VVF repair, as identified through departmental 
billing codes and operative notes. Mean patient age at 
time of VVF surgery was 46 years (90% CI 42 - 50), mean 
fistula size was 2.0 cm (1.4 - 2.6) and the most common 
fistula location was trigonal (51%). Twenty-five (76%), 
7 (21%), and 1 (3%) of the fistulas were attributed to 
previous hysterectomy surgery, complications from ra-
diation/abdominal surgery, and caesarean section, re-
spectively. Twelve patients in this cohort had at least 
one previous failed attempt at VVF closure. Mean time 
with fistula before abdominal VVF repair was 8 months 
(6 - 10) per data available from 25 patients.

No cases were aborted and all VVF were closed at 
the end of the procedure, per operative notes. Mean 
length of surgery was 246 minutes (192 - 300, 21 cas-
es) and 56% of the closures used an interposition flap. 
Catheter drainage was maintained for a mean 19 days 
(17 - 21) after surgery.

Over a mean follow up of 12 months (3 - 22), 76% 
(25/33) of the fistulas were successfully closed after the 
initial attempt. Two patients had significant post-opera-
tive complications, including small bowel obstruction 6 
months after abdominal VVF repair requiring operative 
repair and an enterovaginal fistula 6 months after re-
pair. Failure of VVF repair was more commonly associat-
ed with new post-operative OAB symptoms (OR 7.7, p = 
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We acknowledge the limitations present in this ret-
rospective review. First, the patient cohort spanned 
multiple years (1996-2012), making it difficult to deter-
mine whether surgeon experience or evolving surgical 
techniques had any impact on failure. However, review 
of operative notes revealed a fairly standard surgical 
template for repairs over the study time frame. Second, 
we recognize that failure in this population was likely 
multifactorial. The relatively small cohort size limited 
investigation on how variables potentially interact-
ed. Finally, we recognize that our study may have un-
der-estimated the failure rate for the population. The 
cohort represents a large clinical referral region, with 
average travel distance of almost 100 miles, and some 
patients may have sought follow-up elsewhere if failure 
occurred. However, phone and outside records suggest 
patients had access to a good post-operative communi-
cation system during follow up.

Despite limitations, this study presents dedicated 
outcomes for abdominal vesicovaginal fistula repair in 
a contemporary, non-obstetric VVFs cohort. Findings 
from this study highlight some risk factors associated 
with failure in our population which urologists/urogy-
necologists may wish to examine in their specific patient 
populations before an abdominal repair is performed 
(smoking status, diabetes) and follow after repair is 
completed (new post-operative OAB symptoms). More 
prospective research is needed to better determine 
common risk factors for failure across a larger VVF pop-
ulation.

Conclusion

Abdominal VVF repair of complex non-obstetric 
fistulas is a successful technique for vesicovaginal fis-
tulas that are large, have multiple tracts or cannot be 
accessed via a vaginal approach. New post-operative 
OAB symptoms were associated with initial VVF repair 
failure.
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