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Vesicovaginal fistula repair experiences in a single center high 
volume of 33 years and necessity of cystostomy
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ABSTRACT
Objective: The aim of this study was to retrospectively examine the patients who underwent surgical treat-
ment for vesicovaginal fistula (VVF) repair in our clinic, to evaluate our surgical preferences, success, and 
treatment results, to compare these with the literature, and firstly to reveal the necessity of cystostomy and 
its effect on treatment success.

Material and methods: Between 1985 and 2018, a retrospective evaluation was performed on the records 
of 102 patients who underwent surgical treatment for VVF repair. All cases underwent a detailed physical 
examination and had their routine laboratory tests and imaging methods. In obese patients, a Foley catheter 
was moved into the bladder through the fistula tract, then inflated in order to push the vagina and bladder 
wall upwards. A transurethral catheter was used in all cases, and cystostomy was used in 58 (56.9%). 

Results: The most common cause was prior hysterectomy for benign diseases in 35 (34.31%) cases. Among 
a total of 102 cases with for VVF, 95 (93.1%) were primary, 5 (4.9%) secondary, and 2 (1.9%) tertiary. The 
transvesical and O’Connor approaches (transabdominal) were performed in 61 (59.8%) and 41 (40.2%) cases, 
respectively. Transvaginal approach was not used in any of the cases. Cystostomy was applied in 58 (56.9%) 
of cases and not applied in 44 (43.1%). 

Conclusion: Complete excision of the fistula tract and sealing of the layers separately using the water-tight 
technique are extremely crucial factors to increase the success rate of VVF repair. In cases where good 
transurethral drainage is ensured, cystostomy is unnecessary and may increase the risk of infection.
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Introduction 

Vesicovaginal fistula (VVF) is the most com-
monly observed type of urogenital fistula. It 
often occurs because of obstetric reasons, gy-
necological surgery, or pelvic radiotherapy. 
Although difficult and prolonged deliveries 
were once the most common cause of VVF, 
easier access to healthcare services and the 
technological advances of our day have made 
total abdominal hysterectomy surgeries the 
most common cause of VVF today.[1,2] The 
rate of occurrence of VVF after hysterectomy 
varies between 1/87 and 1/3800.[3] Another 
cause of VVF is infiltration by malignancies 
originating from neighboring organs, such 
as the vagina, bladder, and rectum. The in-
creasing use of radiotherapy in the treatment 

of pelvic tumors has an impact on the rising 
occurrence of VVF.[4] The incidence of VVF 
owing to organ injury during pelvic organ sur-
gery is 0.5%–2%.[5]

The typical symptom of VVF is the continu-
ous leakage of urine from the vagina. That 
may start approximately after a week after the 
operation or immediately after the removal of 
the transurethral catheter, just as it may oc-
cur weeks later. Detailed physical examina-
tion and patient history are very important 
for suspected cases. Before planning surgery 
for VVF repair, radiological and cystoscopic 
imaging should be performed in order to de-
termine the location of the fistula and its prox-
imity to the ureter orifices and to exclude ad-
ditional pathologies.
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In surgical treatment, the main principle is to excise the fistula 
and separate the vagina from the bladder to enable closing the 
gap without tension and leakage. Meanwhile, the use of tissue 
flaps in suitable cases tends to increase the success rates. Pos-
sible surgical approaches are transvaginal, transvesical, trans-
peritoneal, endoscopic, laparoscopic, and, in present-day condi-
tions, robotic.[6] When choosing a surgical approach, the location 
and size of the fistula as well as the experience and preference of 
the surgeon should be considered.[7] The 8–12-week period after 
fistula formation is the most suitable time for surgical treatment.

This study aims to retrospectively examine the patients who un-
derwent surgical treatment for VVF in our clinic, to evaluate our 
surgical preferences (surgical techniques), success, treatment 
results, and complications, to compare these with the literature, 
and firstly to reveal the necessity of cystostomy and its effect on 
treatment success.

Material and methods

A retrospective evaluation was performed on the records of 102 
patients who underwent surgical treatment in the Urology De-
partment of Atatürk University Medical Faculty Research Hos-
pital for the diagnoses of primary or recurrent VVF between 
1985 and 2018. The patients were evaluated with respect to their 
demographic data, causes of VVF, type of surgery performed, 
history of previous VVF repair, diameter and location of fistula, 
time between VVF and surgery, findings during operation, use 
of cystostomy, recurrence rate, and complications. Perioperative 
and postoperative data include primary outcomes. Patients with 
VVF who did not accept the treatment, who had urinary incon-
tinence for other reasons, and who had rectovesical fistula were 
not included in the study.

All patients underwent a detailed physical examination and 
had their routine laboratory tests done. For preoperative imag-
ing, intravenous urography (IVU) and cystography were used, 
along with urethrocystoscopy that was performed for all cases 
to evaluate the relationship between trigone and ureter orifices 
by seeing the localization of the fistula (Figure 1). During vagi-
nal examination, an attempt was made to visualize the fistula 
by administering methylene blue from the transurethral cath-
eter. Local genital infections were all fully treated before sur-

gery. Because of the high risk of contamination, urine cultures 
were obtained by transurethral catheterization in all patients 
with VVF. Routine urine cultures of all patients were evaluated 
preoperatively. The operations were performed while urine was 
sterile. Just before the operation, 1 g of cefazolin was given 
intravenously. Until the transurethral catheter was removed in 
the postoperative period, the patients were given oral quinolone 
group antibiotics in the previous years, and the third-generation 
cephalosporin group antibiotic treatment was given in the last 
10 years. In addition, antimuscarinic treatments were given to 
patients who developed urges to prevent catheter-related blad-
der contractions. Treatments were repeated in case of contami-
nation. In case of infection, sterile urine culture was obtained 
after appropriate antibiotic treatment, and the procedure was 
performed.

Surgical technique
The purpose of all surgical techniques used for VVF repair is 
to remove the scar tissue and fistula tract between the vagina 
and bladder; separate the bladder from the vagina with a healthy 
tissue cavity and close both organs to prevent further leakage. 
In the transvesical approach, the extraperitoneal area was en-
tered by suprapubic incision, and the bladder walls were opened 
through the bladder without opening the abdomen; the bladder 
wall was mobilized by separating from the vagina, and all fibrot-
ic tissues were removed. The layers of the bladder and the vagina 
were closed to prevent further leakage of water by healthy tissue 
cavity formation. The suture materials used during surgery and 
their locations of use are shown in Table 1. The transperitoneal 
O’Connor approach, on the contrary, involves a midline incision 
along the posterior bladder wall to the fistula opening (Figure 
2). After excision of the fistula tract, repair was performed using 
the same suture materials and in the same way as with the trans-
vesical approach. The tissue flap was then brought between the 
bladder and vagina and fixed to the bladder wall. The omentum 
was used as the first choice for the flap, but owing to its insuf-
ficient length, the peritoneal flap was used instead. In patients 
who were obese, a Foley catheter was moved into the bladder 
through the fistula tract, then inflated in order to push the va-
gina and bladder wall upward, which made it easier to excise 
the fistula and prepare the tissues (Figure 3). Transurethral cath-
eter was used in all cases. Cystostomy was used in 58 (56.9%) 
of the cases, whereas cystostomy was not used in 44 (43.1%). 

•	 The location, size, and time of VVF repair are crucial param-
eters in the timing and technical selection.

•	 There is no significant difference between transvesical and 
O’Connor techniques in terms of success rates.

•	 Cystostomy is unnecessary in cases where good transurethral 
drainage is ensured and may increase the risk of infection.

Main Points: Table 1. Used suture materials
Anatomy structure	 Suture material

Bladder mucosa	 3/0–4/0 Vicryl (polyglactin)

Bladder muscle and serosa	 2/0 Vicryl (polyglactin)

Vaginal mucosa	 3/0 Polyglytone monofilament

Vaginal fascia	 2/0 Polydioxanone monofilament
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Figure 1. a-c. Vesicovaginal fistula in cystoscopy (a) and the appearance of the fistula and vagina on intravenous urography (b, c)

a b c

Figure 2. a-c. Drawing for transvesical and O’Connor’s approaches. (a) Incision and dissection plans. (b, c) Tension free closure 
of the layers

a b c
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Suprapubic catheters and transurethral catheters were removed 
10 and 10–14 days later, respectively. Suprapubic and transure-
thral catheter sizes were 10 Fr and 18–20 Fr, respectively. To 
ensure good urine drainage, 18–20 Fr transurethral Foley cath-
eters were preferred in all cases according to the diameter of the 
urethra. Additionally, all patients were persistently warned that 
the catheter was very important for surgical success and should 
not be folded. Wound infection in the suprapubic catheter area 
was evaluated as a complication of this catheter. Laparotomy in-
fection and/or urinary infection was considered as a measure of 
suprapubic catheter complication. Urinary and laparotomy tract 
infections were diagnosed by cultures. Patients were followed-
up in the postoperative third month.

All patients were evaluated with an examination of medical his-
tory, physical examination, complete urinalysis, urine culture, 
and IVU. The absence of urine leakage was considered as suc-
cess of the procedure. Patient records have been recorded in our 
archive in a standard way for many years.

Statistical analysis
The data were evaluated with the IBM Statistical Packag for 
the Social Sciences (IBM SPSS Corp.; Armonk, NY, USA) 
SPSS 25.0 package program; descriptive statistics were giv-
en with numbers and percentage distributions and means and 
standard deviations. Statistical analyses were evaluated with 
the chi-square test, and p<0.05 was considered as significant. 
There was no need for the approval of the ethics committee 
because of the retrospective nature of the study and the use of 
33-year data.

Results

The patient’s’ mean age was 42.7 (27–54) years. Causes of VVF 
included prior hysterectomy for benign diseases in 35 (34.31%) 
of cases, 33 (32.35%) prior total abdominal hysterectomy + 
bilateral salpingo-oopherectomy, 29 (28.4%) cesarean section 
(CS), 3 (2.94%) myomectomy, 1 (0.98%) inguinal herniotomy, 
and 1 (0.98%) urinary tuberculosis (Table 2). The mean time 
between fistula etiology and diagnosis was 5.1 months.

Among a total of 102 cases with VVF, 95 (93.1%) were primary, 
5 (4.9%) secondary, and 2 (1.9%) tertiary. The mean fistula di-
ameter was 2.04 cm (0.5–4.4). Fistula localization was trigonal 
in 21 (20.5%) of the patients and supratrigonal in 81 (79.4%) of 
the patients.

Repair was performed using the transvesical technique in 61 
(59.8%) cases and transperitoneal O’Connor technique in 
41 (40.2%) cases. Although it was preferred for difficult cas-
es, there was no difference between the O’Connor technique 
and transvesical technique in terms of success rates (Table 2) 
(p=0.993). Thus, patients with fistula diameters of >2.5 cm were 
treated using the O’Connor technique, whereas cases with fis-
tula diameters of <2.5 cm were treated using the transvesical 
approach. The O’Connor technique was applied to seven cases 
with secondary and tertiary VVF. The patients with late diag-
nosis (waiting >3 months) had their repairs performed imme-
diately, whereas in other cases, repairs were performed at least 
8–12 weeks after the diagnosis of VVF. In all cases, transure-
thral catheter was used for urine drainage from the bladder. Cys-
tostomy was applied in 58 (56.9%) of cases and not applied in 
44 (43.1%). Applying cystostomy was not observed to have any 
positive effect on success (p=0.284). However, 17.2% (10/58) 
of the cystostomy patients and 4.5% (2/44) of the patients who 
did not undergo cystostomy had infection and/or urinary infec-
tion at the postoperative laparotomy site, and this difference was 
significant (p=0.049).

No perioperative or postoperative mortality was observed in 
any patient. Hemorrhagic bleeding was not life-threatening in 
4 (3.9%) of the patients, and postoperative laparotomy infection 
and/or urinary infection were observed in 11 (10.8%) of patients 
(Table 3). These infected wounds were treated through antibi-

Figure 3. Traction of the fistula tract using a Foley catheter

Table 2. Success and infection rates of both surgical 
techniques

	 Transvesical	 O’Connor	 p

Success rate	 58/61 (95.1%)	 39/41 (95.1%)	 0.993*

Infection rate	 9/61 (14.8%)	 3/41 (7.3%)	 0.253**

*p=0.993, statistically insignificant. **p=0.253, statistically insignificant.
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otic treatment and left to secondary healing. None of the patients 
developed postoperative intestinal obstruction. One patient un-
derwent tertiary repair and developed dyspareunia, which was 
believed to be associated with the fact that she was operated 
three times for the same reason. VVF recurrence was observed 
in four of the primary cases and one secondary case. Recurrence 
cases were successfully treated using the O’Connor technique 
and flap procedures. Success and recurrence rates in cases re-
ceiving primary repair were 95.79% (91/95) and 4.21% (4/95), 
respectively, whereas success and recurrence rates in secondary 
cases were 80% (4/5) and 20% (1/5), respectively. Total success 
rate was 95.1% (97/102), and total recurrence rate was 5/102 
(4.9%).

Discussion

Vesicovaginal fistula is a complication that may develop af-
ter obstetric and gynecological interventions. It is known that 
women sometimes live with VVF for months or even years and 
delay their application to the clinic because of fear of surgery or 
for social and economic reasons.[8] For the patients we treated 
in our clinic, the mean time between VVF formation and ad-
mission to our clinic was 5.1 months. Studies in the literature 
revealed that this period is approximately 30–36 months in un-

derdeveloped countries.[9,10] We believe that early intervention in 
the case made by their application at an early stage has increased 
the success of treatment. In the literature, it is stated in the study 
by Waaldijk that the success of treatment in the 3-month period 
after the development of VVF was 95.2%. In our study, 8–12 
weeks were waited for repair in cases diagnosed early, and our 
success rates are similar to the literature.[11]

The main symptom of VVF is vaginal urine leakage that oc-
curs either continuously or only when the bladder is full.[12] After 
gynecological surgery, urine leakage generally arises after the 
urinary catheter is removed. The clinic picture of VVF depends 
on the size of the fistula, its association with the ureter orifices, 
inflammation around the fistula, and the width of the scar areas.

Diagnosis of VVF should definitely involve cystoscopic evalu-
ation along with vaginal examination, because this would allow 
the assessment of the fistula localization, size, and relationship 
with the ureters. In the diagnosis of small fistulas, administering 
methylene blue to the bladder and then monitoring the passage 
of the colored fluid into the vagina may be helpful for diagnosis. 
IVU and/or retrograde pyelography should be performed to ex-
clude ureterovaginal fistula. We have been undertaking the diag-
nosis with IVU and retrograde over the years but acknowledge 
that currently, European Association of Urology guidelines rec-
ommend CT urogram for diagnosis of VVF. However, if CT is 
not available, then IVU and retrograde studies can be employed 
to make the diagnosis.

Methods described in the literature for the closure of small fis-
tulas include transurethral drainage of the bladder, occlusion of 
fibrin, and use of corticosteroids.[13-15] In 10% of the cases, the 
fistula can close by itself 0.5–2 months after urethral catheteriza-
tion and anticholinergic drug treatment, especially if the fistula 
is small in diameter and detected early on, or if an intervention 
is made on the fistula before epithelization. If the diagnosis is 
delayed and the fistula is epithelized, closure can be achieved 
with electrocoagulation of the mucosal layer and 2–4 weeks of 
catheterization.[16] However, if the vesicovaginal septum is thin, 
the VVF diameter is large, or there is inflammation around the 
fistula tract, it may cause the size of the fistula to grow, result-
ing in treatment failure. Although these methods have been pro-
posed and carried out in the literature, conservative methods are 
unsuccessful in most cases, making surgical treatment neces-
sary. Considering these failures in the literature, we treated all 
102 patients in our study surgically.

There are discussions regarding the timing of VVF treatment. 
Besides arguing for early treatment, there are studies that argue 
for late treatment (minimum 3 months) too.[17,18] In early fistula 
repair, recurrence is frequently seen owing to tissue necrosis and 
edema. Considering the literature, it was observed that success 

Table 3. VVF etiology and effect of cystostomy on 
infection

Etiology of VVF

Cause of VVF	 n	 %

Hysterectomy	 35	 34.31

TAH+BSO	 33	 32.35

C/S	 29	 28.4

   Primary	 3	 2.94

   Recurrent	 26	 25.5

Myomectomy	 3	 2.94

Herniotomy	 1	 0.98

Urinary tuberculosis	 1	 0.98

Factors affected by cystostomy

	 Cystostomy (+)	 Cystostomy (−) 
	 (n, %)	 (n, %)

Infection (+)	 10 (17.2)	 2 (4.5)*

Infection (−)	 48 (82.8)	 44 (95.5)*

Mean transurethral	 12.6 (9–14)	 13.1 (10–15)** 
catheter time (day)	

Success rate	 54/58 (93.1)	 43/44 (97.7)***

VVF: vesicovaginal fistula; TAH+BSO: total abdominal histerectomy+bilateral 
salpingo-oopherectomy; C/S: cesarean/section. *p=0.049, statistically significant. 
**p=0.685, statistically insignificant. ***p=0.284, statistically insignificant.
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in late treatment is superior to success in the early treatment.[17,19] 
Although all of the patients who presented to our clinic had ap-
plied in the early period, we preferred late period treatment, as the 
inflammation and necrosis that could possibly form in the fistula 
tract in the early period presented a disadvantage for excision, 
whereas the formation of fibrous tissue in the late period present-
ed an advantage for the excision of the fistula tract. We provided 
treatment to all patients who had infections before surgery. We 
believe that our low recurrence rate (4.9%) and good treatment 
success was due to the timing of the surgery, the absence of infec-
tion in the fistula tract during surgery, and the good closure of the 
tissues following sensitive and adequate dissection.

Surgical technique in VVF treatment is another subject of discus-
sion. Surgical treatment methods can be transvaginal, transvesi-
cal, transperitoneal, endoscopic, laparoscopic, and robotic.[6] Most 
gynecological surgeons prefer the transvaginal approach. Despite 
the advantages of this approach, such as reduced hospital stay, 
blood loss, postoperative pain, and unrequired cystostomy, there 
are some disadvantages as well, such as the difficulty of vaginal 
approach, inability to fully remove the fistula tract, and the in-
ability to properly close the bladder mucosa and permit additional 
surgical treatment.[20,21] The transvesical approach should be pre-
ferred in cases where the vaginal approach is difficult despite the 
longer hospitalization period, ureteral reimplantation is necessary, 
and revision of bladder is needed. By taking into account the fis-
tula diameter in our cases, VVF location, and our surgical experi-
ences, we preferred transvesical classical fistula excision in 59.8% 
of our cases and the O’Connor technique in 40.2% of our cases. 

Although the sealing of the fistula tract in a water-tight manner 
after a good preparation is sufficient in most cases, having a tract 
length greater than 2.5 cm and the use of tissue flaps in secondary 
or tertiary cases further increases the success. For this reason, we 
used the O’Connor technique in our secondary and tertiary cases, 
and we deduce that the O’Connor’s technique is safer and better. 
Preparing the fistula tract in a good manner can be quite difficult 
in obese patients. This difficulty was successfully circumvented 
in our cases with the modification of the method used for trans-
vaginal VVF repair, which we describe in our surgery technique. 
With this application, the traction/pulling upward of the tissues 
in patients where we had to work deeper allowed the excision of 
the tract and the closure of the layers to be performed more easily. 
This application was first defined in this study.

Transurethral catheters were used in all our patients to ensure post-
operative urinary drainage of the bladder. Although cystostomy was 
initially used, as recommended in the literature, we preferred trans-
urethral drainage without suprapubic catheter on the basis of our 
own clinical observations in patients who underwent open trans-
vesical surgery for benign prostatic hyperplasia. A clinical study 
showed that success in open prostatectomy without cystostomy is 

similar to that in patients who undergo cystostomy as well.[22] How-
ever, studies that compare the effect of cystostomy on the success 
of VVF surgeries have not been reported yet. Our study was the 
first study to examine and report this effect. Cystostomy showed 
no increase in the success of the operation, and rather significantly 
increased the risk of infection at the laparotomy site and/or urinary 
infection. Therefore, we believe that cystostomy is unnecessary in 
cases where good transurethral drainage is ensured. We gave sec-
ond generation cephalosporin to our patients for preoperative pro-
phylaxis. However, there is no information about prophylaxis and 
postoperative antibiotic therapy in the literature.

In our country, in the last 25 years, because of serious invest-
ments in health, plenty of solutions have been provided for the 
problems related to pregnancy follow-up and birth. However, 
there are also patients who had VVF because of difficult labor 
and poor obstetric care. Obstetrics and gynecologists are inter-
vening by transvaginal route because of their experiences and 
concomitant obstetric injuries. Because of our lack of transvagi-
nal approach and increased transverse-transabdominal experi-
ence, we did not repair any VVF cases with transvaginal ap-
proach. In addition, we do not have the data of these patients, so 
they are not included in our study. In the transvesical approach, 
we think that the complete excision of the fistula tract and the 
separation of the bladder and vagina walls clearly are more ef-
fective. However, because this study does not include the trans-
vaginal approach, it is not possible to make a comparison with 
the effective excision of the fistula tract. We believe that every 
surgeon can get more effective and successful results with the 
method he uses more often and is experienced. 

Limitations of our study were the facts that the study was single-
centered, retrospective, and not performed by the same surgeon, 
and that demographic data (body mass index, height, weight) 
could not be given precisely because of data loss.

In conclusion, the location, size, and time of the fistula in VVF 
operations are crucial parameters in the timing and technical se-
lection of the operation. Complete excision of the fistula tract and 
sealing of the layers separately using the water-tight technique 
are extremely crucial factors to increase the success rate. Pulling 
the vagina and urinary bladder fistula tracts upwards using the 
Foley catheter during surgery facilitated the procedures in pa-
tients who are obese. In cases where good transurethral drainage 
is ensured, cystostomy is unnecessary and may increase the risk 
of infection. More satisfactory results can be achieved through 
prospective randomized trials with larger patient series. 

Ethics Committee Approval: Ethics committee approval was received 
for this study from the ethics committee of Atatürk University Fac-
ulty of Medicine (Approval number: B.30.2.ATA.0.01.00/269   Date: 
30.05.2019).
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