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Which Surgical Technique Should be Preferred to Repair Benign, Primary 
Vesicovaginal Fistulas?
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Purpose: To evaluate and compare the outcomes of benign, primary vesicovaginal fistulas (VVFs) treated using 
the transabdominal transvesical technique and the transvaginal technique without tissue interposition.

Materials and Methods: A total of 53 consecutive women with VVF who were treated between September 
1999 and October 2014 were evaluated retrospectively. Patients with a malignant etiology and/or prior irradiation 
were excluded because they required a more complex repair. In the first group, the repair was performed using 
the transabdominal transvesical technique (n = 28). After one of our fellows had completed his urogynecology 
training, he began to perform the repairs using the transvaginal technique (n = 25). All included VVF patients were 
treated without a tissue interposition. 

Results: Vesicovaginal fistula repair was performed in 53 patients, with a mean age of 41.4 ± 15.2 years. There 
was no significant difference in terms of the patients’ age, fistula size, and the number of deliveries between the 
groups. All cases failed in terms of conservative management. The size of the fistulas ranged from 15 to 20 mm. 
The admission time was between 3 days and 21 years, and it was longer in less educated patients. The success 
rate was 96.4% (27/28) in the transabdominal transvesical group and 100% (25/25) in the transvaginal group (P = 
1.00). The hospitalization period and complications were significantly reduced in the transvaginal group (P = .00 
and P = .004, respectively). No patients converted from a transvaginal to a transabdominal repair. There was only 
one recurrence in the transabdominal transvesical group.The patients were followed up for 1 year.

Conclusion: Transvaginal repair of benign, primary VVFs is more advantageous than transabdominal transvesical 
repair. There was a significant decrease in the hospitalization period and complications rates using the transvaginal 
technique without tissue interposition.

Keywords: vesicovaginal fistula; surgery; retrospective studies; treatment outcome; gynecologic surgical proce-
dures; methods.

INTRODUCTION

Vesicovaginal fistula (VVF) is the most frequent 
type of acquired fistulas and causes both physical 

and psychosocial morbidity. In underdeveloped coun-
tries, VVFs occur due to obstetric complications when 
there is limited access to prenatal and obstetric care. In 
industrialized countries, VVFs usually occur as a com-
plication of gynecological, urological or abdominal pel-
vic surgeries; other causes include malignant illnesses 
and radiotherapy of the pelvis.(1,2) The overall incidence 
of VVF because of gynecologic surgery is estimated to 
be 1 of every 1200 hysterectomies and 1 of every 455 
laparoscopic hysterectomies.(3) It is estimated that more 
than 2 million women have untreated obstetric fistulas. 
There is an incidence of 50000–100000 new cases an-
nually.(2)

 It is an ancient disease and has been described since 

2050 BC as a large vesicovaginal fistula and laceration 
of the perineum, which is most likely due to birth trau-
ma.(4) The first basic principles of VVF repair were de-
scribed by Hedrick in 1663, and in 1852, Maram Sims 
carried out the first successful VVF repair.(2) However, 
there are still many controversies in the type of treat-
ment (conservative or surgical), in the optimum time 
of treatment (early or late), in the type of surgical tech-
nique (transvesical, transvaginal, laparoscopic or robot-
ic), in the use of tissue interposition and in the type of 
urinary diversions used postoperatively (urethral cathe-
ter with or without cystostomy).
The approach is dependent on many factors, particular-
ly on the experience of the surgeon. In general, simple 
fistulas are treated using the vaginal approach, whereas 
complex fistulas are commonly treated using an ab-
dominal approach.(5-7) In the literature, the success rate 
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position under general anesthesia. Access to the bladder 
was achieved through an infra-umbilical incision, and 
the bladder was incised to expose the fistulous orifice. 
Fistula catheterization was performed in all patients 
with a 12 French (F) urethral Foley catheter, depend-
ing on the fistula size. The fistulous orifice was care-
fully surrounded with delicate dissection. After adding 
stay sutures to each side of the fistula, we removed the 
catheter. First, we closed the anterior vaginal wall with 
Vicryl 2-0. The bladder wall was closed in two layers: 
the mucosa and muscle layers were closed with 4-0 and 
2-0 Vicryl sutures, respectively. Before closure, a 14F 
Foley was replaced as the suprapubic catheter, and an 
18F Foley was used as a urethral catheter. We inserted 
a povidone-iodine soaked sponge in the vagina and re-
moved it on the following day. We removed the cystos-
tomy on the third postoperative day and discharged the 
patient after the drainage stopped from the cystostomy 
tract and the urine became clear by prescribing antibi-
otics and anticholinergics, and called the patients back 
to by the 14th postoperative day to remove the urethral 
catheter. We stopped the anticholinergics one day prior 
to the catheter removal.
Transvaginal Repair
The patient was operated on in the dorsal lithotomy po-
sition. First, we inserted a guide wire through the fistula 
cystoscopically. Fistula catheterization was performed 
transvaginally in all patients with a 12F Foley catheter 
over the guide wire, depending on the fistula size. To 
drain the bladder, a16F Foley catheter was used. Rou-
tinely, we do not use suprapubic catheters. The fistulous 
orifice was carefully surrounded with delicate dissec-
tion. The bladder and perivesical tissue were sutured 
by 3-0 and 2-0 Vicryl. After the closure of the second 
layer, the presence of leakage by filling the bladder was 
evaluated with 300 mL of saline dyed with blue methyl. 
If the sutures were secure and watertight, then we suture 
the vaginal layer of the fistula tract with 2-0 Vicryl. We 
inserted a povidone-iodine soaked sponge to the vagina 
and removed it on the following day; the patient was 
discharged after the urine became clear by prescribing 
antibiotics and anticholinergics. All of the patients were 
called back on the 10th postoperative day to remove the 
urethral catheter. We stopped the anticholinergics one 
day before the catheter removal.
Statistical Analysis
Statistical analyses were performed using Statistical 
Package for the Social Science (SPSS Inc, Chicago, Il-
linois, USA) version 15.0. The differences between the 
groups for continuous variables were performed using 
the independent sample t test and the categorical data 
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for simple VVFusing the transabdominal technique is 
87.5% and is 87.0% using the transvaginal technique.
(8-10) Compared with the vaginal approach, the transab-
dominal approach to VVF repair is associated with a 
longer recovery time and patient hospitalization, great-
er blood loss, more cosmetic deformity, and in general, 
greater morbidity.(11,12)

In this study, we retrospectively evaluated our treat-
ment modalities in benign, primary vesicovaginal fistu-
las to assess and compare the outcomes of our treatment 
modalities and preferences that changed over the years.
 
MATERIALS AND METHODS
Study Subjects
This study was approved by the local ethics commit-
tee. Patients who underwent surgery for VVFs between 
September 1999 and October 2014 were evaluated ret-
rospectively. The study included 53 patients with VVF 
swho underwent a transabdominal transvesical repair (n 
= 28) or atransvaginal repair (n = 25). Only primary 
benign fistulas were included in this study. Recurrent 
VVFs and VVFs as a complication of malignant dis-
eases or radiotherapy were excluded. We performed 
physical and vaginal examinations, and to detect the lo-
calization and size of fistula, we performed cystoscopy 
under local anesthesia in all patients with involuntary 
urine discharge from the vagina. In six patients, we 
could not see the fistula using cystoscopy. In these pa-
tients, we applied methylene blue via the urethral cath-
eter and localized the fistula by vaginal examination. In 
all patients, we carried out the repair 12 weeks after the 
fistula formation. Patients who arrived before 12 weeks 
were treated conservatively and maintained on a perure-
thral Foley catheter for 12 weeks. In patients who failed 
to improve from conservative treatment at the end of 12 
weeks, fistula repair was performed.
Until 2008, the repair of 28 patients was carried out 
using the transabdominal transvesical technique. Af-
ter 2008, when one of our fellows (AG) completed his 
urogynecology training, he started to do the repairs by 
transvaginal technique. After then, in vaginal examina-
tion and cystoscopy, ureteral orifices are involved in the 
fistula and ureteral reimplantation is required, fistula 
size greater than 20 mm or in recurrent fistula, repair is 
done by transabdominal transvesical technique. Fistula 
size smaller than 20 mm and in the uncomplicated fis-
tula, even if the fistula located supratrigonal, repair is 
done by transvaginal technique.
Surgical Techniques
Transabdominal Transvesical Repair
The patients were operated on in the horizontal supine 



were compared using Fisher’s exact test and chi-square 
test. A P value of < .05 was considered statistically sig-
nificant.
 
RESULTS
Vesicovaginal fistula repair was performed in 53 pa-
tients with amean age of 41.4 ± 15.2 years. There were 
no significant differences in terms of patient age, fistula 
size, and number of deliveries between the groups. All 
cases failed in terms of conservative management. The 
success rate was 96.4% (27/28) in the transabdominal 
transvesical group and 100% (25/25) in the transvaginal 
group (P = 1.00). The hospitalization period and com-
plications were significantly reduced in the transvagi-

nal group (P = .00 and P = .004, respectively). All of 
the included patients had a nonirradiated VVF and did 
not have an underlying malignant disease; further, in all 
of these patients, the repair was the primary procedure. 
All repairs were done by the same surgeon (AG) with-
out tissue interposition. The patient and fistula charac-
teristics are shown in Table 1. The size of the fistulas 
ranged from 15 to 20 mm. The application time differed 
between 3 days and 21 years, and it was longer in un-
dereducated patients. All fistula repairs were carried out 
after 12 weeks. The repair was performed immediately 
in patients who arrived later than 12 weeks. No patients 
converted from a transvaginal to a transabdominal re-
pair. There was only one recurrent fistula in the transab-

Table 1. Patient and fistula characteristics.

Surgical Methods   Transabdominal- Transvesical (n = 28) Transvaginal (n = 25) P Value

Mean age (years), (mean ± SD)  43.4 ± 15   40.3 ± 12  .07

Number of deliveries, (mean ± SD)  4.4 ± 3.1   3.7 ± 4.6  .63

Fistula size (mm), (mean ± SD)  18 ± 11   14 ± 13  .42

Fistula localization, no

 Supratrigonal   26   20  .23

 Trigonal/Infra trigonal  2   5 

Etiology, no        .45

 Normal delivery  4   2 

 Caesarian section  11   14 

 Total abdominal hysterectomy 13   9 

Variables     Transabdominal-Transvesical (n=28) Transvaginal (n=25) P Value

Hospitalization time (day) (mean ± SD)   4.89 ± 2.46   1.12 ± 0.43  .00

Success rate, no. (%)     27 (96.4)   25 (100)  1.00

Follow up time (month)     12   12 

Recurrence, no     1   0  1.00

Complications, no   

 Major complications*    0   0 

 Minor complications    14   3 

 Fever >38°C     3   1 

 Hematuria     2   1 

 Vaginal bleeding    0   1 

 Prolonged drainage (> 24 hours) from the cystostomy tract  4   0  .004

 Infection in the cystostomy tract   1   0 

 Opening of the incision    2   0 

 Infection in incision area    1   0 

 Scarring causing cosmetic problems in incision area  1   0 

*Defined as Clavien Class 2 or greater.

Table 2. Results and complications.
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dominal transvesical group.
There were no major complications, as defined by Cla-
vien Class 2 or greater, in either group. There were no 
bladder, bowel, ureteral or nerve injuries. The minor 
complications, according to Clavien Class 1, are shown 
in Table 2.

DISCUSSION
Though Maram Sims carried out the first successful 
repair of VVF in 1852,(13) there are still many contro-
versies about the type of treatment (conservative or sur-
gical), the optimum time of treatment (early or late), 
the surgical technique (transvesical, transvaginal, lap-
aroscopic or robotic), the use tissue interposition and 
the type of urinary diversions (urethral catheter with or 
without cystostomy). In this study, we retrospectively 
evaluated our treatment modalities in benign, primary 
vesicovaginal fistulas to assess and compare the out-
comes of our treatment modalities and preferences that 
changed over the years.
There are controversies about the optimum timing of 
VVF surgery. Early fistula repair is often followed by 
a relapse because of tissue necrosis. Early surgery is 
indicated only in intra operatively discovered fistulas. 
Phsak and colleagues reported that when they repaired 
fistulae earlier than 6 weeks, they found the repair to be 
significantly more difficult than necessary.(3) Addition-
ally, Altaweel and colleagues(14) noted that when they 
carried out the repair earlier as recommended by Bettez 
and colleagues,(15) their patients had major morbidities.
(14,15) Phsak and colleagues(3) said that a 6-week minimum 
between surgeries is sufficient to allow the inflamma-
tion to lessen and that waiting longer than 6-8 weeks is 
rarely needed for fistula repairs, regardless of whether 
it is primary or recurrent. Similar to Hadzi-Djokic and 
colleagues(16) and Altaweel and colleagues,(14) we think 
that the optimum time for surgery is 3 months after the 
formation of the fistula, i.e., after the healing response 
is complete.(14-16) In cases arriving to the hospital later 
than 12 weeks, we performed the repair immediately. 
The approach is dependent on many factors, particular-
ly the surgeon’s experience. The most commonly used 
approaches are vaginal, transvesical, retroperitoneal, 
transperitoneal, and recently, laparoscopic and robotic 
approaches.(16-19)

The abdominal approach may be used to treat all types 
of VVF as it is the preferred approach in complex sit-
uations when the fistula is large (wider than 4 cm), or 
when ureteral orifices are involved in the fistula and 
ureteral reimplantation is required. The biggest draw-
back of the abdominal approach is that it requires lap-

arotomy and is associated with other morbidities and a 
longer recovery period. 
Between September 1999 and October 2014, 53 patients 
with VVFs were treated in our clinic. Until 2008, the 
repair of 28 patients was carried out using the transab-
dominal transvesical technique. After 2008, when one 
of our fellows (AG) completed his urogynecology train-
ing, he started performing repairs using the transvaginal 
technique. After observing his technique, we recog-
nized how anuro gynecology fellowship is valuable and 
effective. The vaginal approach is less aggressive and 
is well accepted by patients. It involves the tension-free 
closure of the fistula. The postoperative patient comfort 
is higher, and the hospital stay is shorter. Additionally, 
patients are free of abdominal incisional complications. 
Although the transvesical approach was the most pop-
ular approach in the early period of this study, because 
there isno statistically significant difference in the suc-
cess rates, we now recommend and prefer the vaginal 
approach in noncomplicated fistulas. There are no ran-
domized control trials to suggest which approach is 
superior. Although each approach has its benefits, the 
decreased length of stay, pain, and morbidity makes the 
transvaginal approach preferable.(6)

In our practice, the transvesical approach is rarely re-
quired today and is used only in complex cases with 
large fistulas and in situations in which an additional 
surgical procedure, e.g., an ureteroneocystostomy, is 
required. 
Incontinence as a result of VVF is one of the most dis-
turbing conditions present in the female population. 
The aim of the treatment is to quickly stop the invol-
untary discharge of urine and to enable complete uri-
nary and genital functions. Surgical success is there-
fore necessary. Tissue interposition in genitourinary 
fistula repairs can be accomplished with vascularized 
flaps, such as the labial fibrofatty tissue (Martius Flap), 
a pediculated vaginal wall flap, the peritoneum, the 
omentum, gluteus muscle, rectus abdominus muscle, 
or gracilis muscle.(1,20-22) Nonautologous grafts, namely, 
small intestinal submucosa and human dura grafts, have 
also been used to treat benign recurrent VVFs.(23,24) It is 
generally accepted that the first repair has the highest 
chance of success, and there is little doubt that tissue 
interposition has allowed for the reconstruction of many 
complex VVFs. However, interpositional flaps are not 
without their complications, including hematomas, 
wound separations, painand deformities.(25) There is no 
doubt that tissue interposition can be used in complex 
VVFs. However, in benign VVFs, there is doubt about 
whether an interpositional flap is truly needed. There-
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fore, the risks and benefits of tissue interposition must 
be considered carefully. We believe that nonirradiated, 
primary VVFs differ from complex fistulas that typical-
ly require tissue interposition, as previously suggested. 
In fact, our cure rate of VVFs suggests that the risk and 
time associated with tissue interposition may be avoid-
ed in many patients with benign VVFs.
Additionally, there is debate about the use of urinary 
diversion. Is it necessary to replace a cystostomy with 
a urethral catheter? It is generally well accepted that 
replacing a cystostomy with a urethral catheter increas-
es the cure rate. However, cystostomies are not free of 
complications, and their use is relatively contraindicat-
ed in some pathologies such as previous lower abdomi-
nal or pelvic surgery and pelvic cancer, with or without 
a history of irradiation and coagulopathy. Cystostomies 
also have short-term complications such as damage to 
the bowel or other surrounding structures, infection, 
bleeding, blood clots, and catheter migration into the 
ureteral orifice, which can lead to hydronephrosis and-
potentially requiring a repeat procedure. Cystostomies 
also have long-term complications such as urinary in-
fection, stones in the urinary bladder, renal calculi, he-
maturia and neoplastic changes in the urinary bladder, 
at the site of the cystostomy or in the suprapubic tract.
(26) These complications may increase the morbidity and 
stress of patients and physicians alike. Therefore, the 
use of cystostomies must be evaluated carefully. As we 
faced some of these complications, we noticed that the 
postoperative care of cystostomies is not easy in cases 
in which we performed the repair transvaginally, and 
we did not replace the cystostomy. Our results confirm 
our choice, and in our practice, if the method of repair is 
transvaginal, we never use a percutaneous cystostomy 
as a diversion. However, for the transabdominal trans-
vesical technique, we advise and routinely use cystosto-
mies as diversions.
One of the other controversies concerns the removal 
time of the urinary diversion. The clinically acceptable 
duration of bladder catheterization in postfistula repair 
patient is unknown, and a randomized controlled trial to 
compare shorter and longer durations of the postopera-
tive catheterization period is needed. In our first cases, 
we kept the catheter in for 21 days. In their retrospec-
tive study of 212 transvaginal repairs, Nardos and col-
leagues removed the urethral catheters at three different 
time points: in the first group, the catheter was removed 
on the10th day; in the second group, the catheter was 
removed on the 12th day; and in the third group, the 
catheter was removed on the 14th day. In their study, 
they suggested that postoperative catheterization for 10 

days is sufficient for the management of simple vesico-
vaginal fistula.(27,28) In transvaginal cases, we kept the 
catheter in for only ten days. Similar to a cystostomy, a 
urethral catheter has its own disadvantages and should 
be removed as soon as possible. Altaweel and col-
leagues(14) reported a 95% of success rate in all 26 cases 
repaired using the suprapubic, transvesical O’Connor 
technique, and they drained the bladder continuously 
with only a urethral catheter for 10 days. They noted 
that the shorter duration of catheterization resulted in 
similar treatment outcomes and significant reductions 
in infection and cost.(14)

Following the repairs, the contracted bladder reacts to 
catheters. This reaction increases patient discomfort and 
involuntary contractions, which develop urinary dis-
charge around the catheter. This complication increases 
the stress of the patient. To prevent these complications, 
we prescribed a scheduled dose of anticholinergics to 
all of our patients. In the postoperative period, however, 
we advised all patients to rest and asked them to avoid 
pelvic examination and intercourse for 6 weeks. 

CONCLUSIONS
The transvaginal repair of benign, primary VVFs is 
more advantageous than transabdominal transvesical 
repairs. There was a significant decrease in the hos-
pitalization period and cystostomy or incision-relat-
ed complication rates such as infection in the incision 
area, scarring causing cosmetic problems, prolonged 
drainage (> 24 hours) from the cystostomy tract, and an 
opening of the incision using the transvaginal technique 
without tissue interposition. We concluded that the best 
approach is the technique with which the surgeon feels 
safest and most confident. Surgeons involved in fistula 
repair should be skilled in both abdominal and vaginal 
approaches, should have completed urogynecology fel-
lowships, and should have experience in deciding the 
most appropriate procedure for each individual patient.
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