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Abstract 

Aim: Vesicovaginal fistula (VVF) is a social and psychological problem for the female population, causing urinary incontinence and 

foul-smelling urine. Open, laparoscopic, robotic, and various minimally invasive techniques have been described for the treatment of 

VVF. In this study, we presented the effectiveness and initial outcomes of transvesicoscopic bipolar sealing of vesicovaginal fistula 

(TBSF), a novel, minimally invasive technique which we had previously described.  

Methods: This surgical case series included 9 patients with VVF of <1 cm located away from ureteral orifices who underwent TBSF 

from July 2015 to December 2019. The fistula tract was sealed transvesicoscopically with a bipolar vessel sealer. All patients were 

informed about the modified surgical procedure prior to the operation.  

Results: The mean age of the patients was 47.2 (4.6) years. The mean fistula diameter was 6.6 (1.2) mm. The mean operation time was 

41 (9.7) minutes. The hospital stay was 1 day in all cases. After catheter removal at 3 weeks, 8 (89%) patients remained dry while one 

(11%) patient experienced continuous incontinence.  

Conclusion: Transvesicoscopic bipolar sealing of vesicovaginal fistula is a simple and safe procedure to perform for small VVF, has a 

short learning curve and operative time, and results in reduced blood loss and morbidity, brief hospital stay and improved cosmesis.  

Keywords: Vesicovaginal fistula, Sealing, Bipolar, Transvesicoscopic, Laparoscopic 

 

Öz 

Amaç: Vezikovajinal fistül (VVF), idrar kaçırma ve idrar kokusu nedeniyle, kadınlar için sosyal ve psikolojik bir problemdir. VVF 

tedavisi için açık, laparoskopik, robotik ve çeşitli minimal invaziv tedavi seçenekleri tanımlanmıştır. Bu çalışmada, daha önce tarif 

ettiğimiz yeni bir minimal invaziv teknik olan vezikovajinal fistülün transvesikoskopik yolla bipolar mühürlenmesinin etkinliğini ve ilk 

sonuçlarını sunduk. 

Yöntemler: Cerrahi olgu serisi olarak planlanan bu çalışmada, Temmuz 2015-Aralık 2019 tarihleri arasında, üreter orifislerinden uzak 

yerleşimli ve çapı 1 cm'den küçük vezikovajinal fistülü olan, 9 hastaya transvezikoskopik olarak bipolar damar mühürleme cihazı 

kullanılarak vezikovajinal fistül mühürleme işlemi gerçekleştirildi. Tüm hastalar ameliyat öncesi modifiye cerrahi prosedür hakkında 

bilgilendirildi.  

Bulgular: Hastaların ortalama yaşı 47,2 (4,6) yıldı. Ortalama fistül çapı 6,6 (1,2) milimetre, ortalama ameliyat süresi 41 (9,7) dakikaydı. 

Tüm hastalarda hastanede kalış süresi 1 gündü. 3. haftada kateter çıkarıldıktan sonra 8 (%89) hasta kontinan olup, bir (%11) hastada 

nüks izlendi. 

Sonuç: Vezikovajinal fistülün transvesicoskopik yolla bipolar mühürlenmesi; kısa öğrenme eğrisi ve ameliyat süresi, azalmış kan kaybı 

ve morbidite oranı, kısa hastanede kalış süresi ve iyi kozmetik sonuçları ile küçük fistüller için uygulaması kolay ve güvenli bir 

prosedürdür. 

Anahtar kelimeler: Vezikovajinal fistül, Mühürleme, Bipolar, Transvezikoskopik, Laparoskopik 
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Introduction 

Vesicovaginal fistula (VVF), a social and surgical 

problem for centuries, is a debilitating, devastating and stressful 

condition among the female population. Due to continuous 

urinary incontinence and foul-smelling urine, women are 

exposed to social casting out. The incidence of VVF varies 

between 0.3% and 2%. While most of them are iatrogenic, other 

etiologies include pelvic trauma, radiation necrosis, illegal 

abortion, and radical pelvic surgery [1,2]. In developed countries, 

it is most caused by gynecological operations, particularly 

abdominal hysterectomy. In developing countries, however, 

inadequate obstetric care is the leading cause of VVF [3,4]. VVF 

generally occurs within 1–6 weeks after gynecological or 

obstetric surgery [5]. 

The purpose of treatment in VVF is stopping urine 

leakage with return of normal urogenital function. VVF can be 

treated conservatively by bladder drainage in particularly small 

fistulas. When conservative treatment fails, surgical repair 

remains the only option. Controversies still exist regarding the 

surgical approach of VVF repair. The most performed surgical 

repairs include transvaginal, transabdominal, laparoscopic and 

robot assisted laparoscopic approaches. Although there is no 

consensus on which approach is best, laparoscopic repair is the 

currently preferred method. [6]. 

We herein present the effectiveness and initial outcomes 

of "transvesicoscopic bipolar sealing of vesicovaginal fistula 

(TBSF)", a novel, minimally invasive technique which we have 

previously reported [6].  

Materials and methods 

Between July 2015 and December 2019, nine patients 

with failed catheterization treatments underwent TBSF. All 

patients had continuous urine leakage from the vagina. Our 

inclusion criteria consisted of fistulas less than 1 cm in diameter 

and away from ureteral orifices. Complete blood count, routine 

biochemistry parameters, urinalysis, urine culture as well as 

urinary system ultrasonography were obtained from all patients. 

Imaging studies included cystograms, intravenous urogram, and 

magnetic resonance imaging when necessary and appropriate. In 

all cases, we identified the fistula orifice with flexible cystoscopy 

at the outpatient clinic prior to surgery. The patients were 

undertaken for surgery at least 3 months after their primary 

gynecological surgery to allow the inflammation to subside. All 

patients were informed about the modified surgical procedure, 

and an informed consent was obtained from all patients. 

Approval was received from the ethics committee of Health 

Sciences University, Diyarbakır Gazi Yaşargil Education and 

Research Hospital (No. 2019/10-03, Date: 15/10/2019). 

Surgical technique 

All patients placed a povidone-iodine vaginal 

suppository into the vagina 12 hours before surgery. All 

procedures were conducted with the patients in lithotomy 

position under spinal anesthesia. A second-generation 

cephalosporin was administered as a prophylactic antibiotic half 

an hour before induction. VVF was identified with a cystoscope 

using insufflation of gas and fistula tract was verified by a guide 

wire or ureter catheter (Figure 1). The vagina was packed with 

Vaseline soaked gauze to block leakage during bladder filling 

and escape of CO2 during the operation. A 5 mm laparoscopic 

port was inserted into the bladder under cystoscopic guidance 

lateral to the midline, halfway between the umbilicus and 

symphysis pubis. The second 5 mm port was inserted into the 

bladder lateral to the midline and inferior to the first port (Figure 

2). The cystoscope was used as the transurethral camera for 

vesicoscopy. Bladder mucosa and muscular layer were gripped 

with a forceps and raised up for a multilayer closure. If needed, 

the fistula was manipulated upwards with the help of a finger 

through vagina. The fistula tract was grasped and sealed by a 

bipolar vessel sealing device (LigaSure™ 5 mm blunt tip 37 cm 

sealer, Medtronic, Inc., Dublin, Ireland) (Figure 3). An 18 Fr 

Ryle’s tube was placed into the bladder as a cystostomy through 

one of the existent ports. In addition, an 18F foley catheter was 

placed in the bladder. 

Patients were discharged after removal of the 

cystostomy on the first postoperative day. The foley catheter was 

kept in place for three weeks. Oral anticholinergics were 

administered until removal of foley catheter. Patients were 

instructed to return to our office 3 weeks after surgery for 

urethral foley catheter removal and subsequent cystoscopic and 

vaginal inspection to confirm VVF repair (Figure 4). 

Statistical analysis 

Data were entered into Excel version 2013 and then 

converted into SPSS version 15 for analysis. Continuous 

variables were presented as mean (standard deviation) (SD) and 

categorical data, as number and percentages. 

 
 

Figure 1: Cystoscopic confirmation of the 

vesicovaginal fistula 

 

 
 

Figure 2: Port configurations of 

transvesicoscopic bipolar sealing of 

vesicovaginal fistula 

 
 

Figure 3: Sealing of the fistula tract using a 

bipolar vessel sealer 

 

 
 

Figure 4: Cystoscopic appearance of a 

repaired vesicovaginal fistula three weeks 

after surgery 
 

 

Results 

The mean age of the patients included in the study was 

47.2 (4.6) years (range: 40-53 years). All patients had a prior 

hysterectomy. The mean fistula diameter was 6.6 (1.2) mm 

(range: 5-9 mm). The mean operation time was 41 (9.7) minutes 

(range: 30-65 minutes). The first case lasted the longest. Blood 

loss was minimal in all cases and could not be measured. There 

were no serious intraoperative or postoperative complications 

including conversion to laparotomy, aborted operative procedure, 
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bowel or ureteral injury, blood transfusion, blood clots, 

pulmonary embolisms, cardiac events, or strokes. All patients 

began oral feeding within 2-6 hours. Patients were allowed to 

move within 12 hours. The hospital stay duration was 1 day in all 

cases. After catheter removal at 3 weeks, 8 patients (89%) 

remained dry while one patient (11%), who had a fistula 

diameter of 9 mm, experienced continuous incontinence. That 

patient underwent open transvesical VVF repair and is followed 

with no recurrence 6 months after the first operation. No 

recurrence was observed in other patients during the 6-month 

follow-up. 

Discussion 

Many surgical methods, such as transabdominal, 

transvaginal, suprapubic transvesical, laparoscopic and robot 

assisted laparoscopic approach, have been described for the 

repair of VVF. There is currently no consensus on the best 

surgical approach or timing of the repair. Laparoscopic repair of 

vesicovaginal fistula was first reported by Nezhat et al. [7] in 

1994. At present, laparoscopic procedures tend to replace open 

surgery with comparable results [8,9]. Laparoscopic VVF repair 

is beneficial over open surgery as the patient has less 

postoperative pain and analgesic requirement, shorter recovery 

time and shorter hospital stay [10,11].
 
Although laparoscopic 

repair has excellent success, the major disadvantages with this 

technique are difficult intracorporeal suturing, prolonged 

operation time and steep learning curve. For small sized VVF, 

various conservative treatments have become increasingly 

popular, reducing the invasiveness of treatment, and shortening 

convalescence period. Several minimally invasive techniques 

such as curettage and fulguration have been described for repair 

of VVF. Endoscopic treatment of VVFs by fulguration of the 

fistulous tract is the most common minimally invasive technique 

for small sized fistulas on day-care basis. O’Conor, who 

popularized the transabdominal approach, applied 

electrocoagulation for highly situated small fistulae of 3.5 mm or 

less [12].
 
Curettage of fistula track with a screw followed by 

prolonged catheterization has been reported as successful in a 

small series of patients by Aycinena [13]. 

Advanced bipolar energy devices such as LigaSure
TM

 

are used to seal veins, arteries, lymphatics, and tissue bundles in 

a number of specialty fields such as gynecologic, colorectal, 

cardio-thoracic and urologic surgeries [14]. They are particularly 

advantageous for sealing vessels up to 7 mm in diameter through 

uniform compression and efficient energy delivery [15].
 

In 

addition, they have greatly reduced the need for laparoscopic 

suturing, which is technically demanding and time consuming 

[14]. These systems provide precise energy delivery and 

electrode pressure to tissues for a controlled time to achieve a 

complete and permanent fusion of tissues and vessel lumens. 

They have been designed to produce minimal sticking, charring 

or thermal spread to adjacent tissue.  

In most cases, laparoscopic management of VVFs takes 

a relatively long time. The mean operative time in the literature 

ranges from 70 to 280 minutes in laparoscopic repairs and from 

110 to 330 minutes in robot-assisted laparoscopic repairs [16-

18].
 
The mean operative time in our study is 41 minutes. The 

first case lasted the longest (65 min). Intraoperative difficulties 

were noted in the first case in grasping the fistula and adjusting 

the pressure of insufflation to maintain pneumovesicum during 

port insertion. These difficulties subsided in the other cases as 

we were able to overcome these initial discomforts. 

Generally, there is no major bleeding in VVF repair 

operations. There are some studies comparing bleeding rates in 

VVF repair in the literature. It was reported that blood loss in 

robotic surgery was significantly less compared to open surgery 

(88 vs. 170 mL) [17,19]. In addition, it was reported that blood 

loss ranges from 50 mL to 125 mL in various laparoscopic repair 

cases [18]. There was no notable blood loss in our cases.  

Increased number of ports and the internal dissections 

are the main causes of postoperative pain following laparoscopic 

repair. Four ports have been used in many studies about repair of 

VVF while more ports have been used in others [18]. In the 

present study, all cases were done using 2 ports only.  

The success rate in transabdominal and transvaginal 

approaches ranges from 65% to 100% [20]. The reported overall 

success rate in the literature is 86 to 100% for laparoscopic VVF 

repair [18,21].
 
Stovsky and colleagues [22] reported success in 

11 of 15 patients by electrocoagulation of small fistula of <3.5 

mm.
 

Falk and Orkin [23] reported that they applied 

electrocoagulation to 10 cases with a fistula diameter of 3 to 6 

millimeters and were successful in 8 patients.
 
Shah [24] reported 

success in 4 of 5 patients who underwent endoscopic fulguration 

of VVF <7 mm. Our success rate is 80%. Recurrence of the VVF 

occurred in the patient with the largest fistula diameter (9 mm). 

Bipolar vessel sealing devices are designed for sealing vessels as 

large as 7 mm in diameter [25].
 
We think that this diameter cut-

off is valid for fistulae as well. The success of this technique will 

increase with the number of cases and experience. However, this 

approach is probably not applicable for large, complicated 

fistulae or those located near the ureteral orifices. 

No matter which approach performed, surgeons believe 

that the most prominent issue of VVF repair remains a 

“watertight seal”, and adequate bladder drainage after surgery to 

allow for tissue healing, as suggested by the literature. We 

believe that a watertight seal is achieved in TBSV operations.  

Limitations 

Small number of patients is the most important 

limitation of the study, but it should be noted that VVF is already 

a rare condition. The other limitation is the lack of comparison 

with other VVF repair techniques. However, this is the initial 

study on the treatment of VVF by transvesicoscopic bipolar 

sealing, which is its strength. 

Conclusion 

Transvesicoscopic bipolar sealing of vesicovaginal 

fistula appears to be a simple, safe, and effective procedure for 

small sized VVF with some advantages such as short learning 

curve and operative time, reduced blood loss and morbidity, brief 

hospital stay and improved cosmesis. However, a larger number 

of patients are needed to thoroughly evaluate this approach. 
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