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ABSTRACT: 

Research Question: To check feasibility of urogynecologic fistula repair by minimally 

invasive approach. The goal of treatment of these fistulas is the rapid cessation of urine 

leakage with return of normal and complete urinary and genital function. 

Settings and design: Hospital Based Study 

 Participants: Female patients presenting with iatrogenic urogynecologic fistula 

Materials and Methods: Female patients presenting with iatrogenic urogynecologic fistula 

formed the study group. A detailed history and physical examination was carried out. 

Imaging included intravenous urogram, cystogram, computerised tomography, MR imaging 

and retrograde ureterogram as felt necessary. Surgical repair of ureterovaginal, 

Vesicovaginal and Vesicouterine fistula was carried out through a laparoscopic / minimal 

invasive approach. 

Results: 14 women presented with Vesicovaginal fistulas (VVF), 7 patients presented with 

ureterovaginal fistula, 6 women presented with vesicouterine fistula section and all 

underwent successful laparoscopic / minimally invasive repair of the same. The 

intraoperative blood loss was minimal (< 100 ml) and no major perioperative complications 

were noted.  

Conclusions: Minimally invasive approaches to repair urogynecologic fistulas are feasible, 

safe and associated with minimal blood loss, hospital stay and morbidity. 
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INTRODUCTION 

Today most urogynecologic fistulas in the industrialized world are iatrogenic,  however they 

may also result from congenital anomalies, malignant disease, inflammation and infection, 

radiation therapy, iatrogenic (surgical) or external tissue trauma, ischemia, parturition and a 

variety of other processes. Classification is generally based on the organ of origin in the 

urinary tract and the termination point of the fistula (e.g. vagina, skin). The presenting 

symptoms and signs are variable and depend to a large degree on the involved organs, the 

presence of underlying urinary tract obstruction or infection, the size of the fistula and the 

associated medical conditions (e.g. malignant neoplasm). Vesicovaginal fistulas represent, 

by far, the most common type of acquired fistula of the urinary tract.
(1) 

 

Since acquired urinary tract fistulas are almost universally unexpected they usually result in 

a great deal of inconvenience, discomfort, and physical disability for the affected individual.  

Considerable emotional and psychological distress often accompanies the diagnosis and 

subsequent treatment. Nevertheless, minimizing the patient’s discomfort, maintaining a 

positive and honest physician-patient relationship while providing constant reassurance, 

and, perhaps most important, pursuing expeditious and successful treatment of the fistula 

will most often result in a satisfactory, non-confrontational, mutually satisfying long-term 

outcome. Although some urinary tract fistulas will heal with conservative management, 

surgery often assumes a role in the definitive repair. Repair and reconstruction of urinary 

tract fistulas are sometimes complex. These need to be approached on an individual case by 

case basis as repair may involve some innovative and even improvisational manoeuvres in 

the operating room. Principles of surgical management of urinary tract fistula include 

adequate exposure with debridement of devitalized and ischemic tissue, removal of 

involved foreign bodies or synthetic materials from the region of fistula, careful dissection 

or anatomic separation of the involved organ cavities, watertight closure, use of well 

vascularised healthy tissue flaps for repair, multiple layer closure, tension-free  non-

overlapping suture lines, adequate urinary tract drainage or stenting after repair, treatment 

and prevention of infection and maintenance of hemostasis.
(2)

 

Minimally invasive approaches to urogynecologic fistula repair would be ideal. Laparoscopic 

approaches to Vesicovaginal fistula (VVF) have been reported.
(3,4,5,6) 

It is unclear whether the 

laparoscopic approach offers any distinct advantages. We report our experience with 

minimally invasive approaches including laparoscopy in the management of urogynecologic 

fistulas. 

 

MATERIAL AND METHODS 

Female patients presenting with iatrogenic urogynecologic fistula and referred to Dept of 

Urology for further management formed the study group. A detailed history was noted and 

physical examination done. All patients underwent three swab test, followed by 

ultrasonography examination of the urinary system. Urine was sent for detail examination 

and culture. Patients were put on antibiotics. Imaging studies were done as and when felt 

necessary, which included Intravenous urogram, Cystogram, Magnetic resonance imaging 

and computerized tomography. All patients underwent cystoscopy examination to note the 

number, size, relation to ureteric orifices and surrounding area of the fistula. Vaginoscopy 

was done at the same time to note the fistula opening. 



INDIAN JOURNAL OF MATERNAL AND CHILD HEALTH,2010   JUL – SEP;12(3) 

 

 4 

 

In case of ureterovaginal fistula, retrograde ureterogram (RGP) was done prior to making an 

attempt of DJ stenting. If retrograde double J (DJ) stenting failed a Percutaneous 

Nephrostomy (PCN) was done and antegrade stenting attempted. In case of failure of both 

these procedures, the patient was planned and taken up for laparoscopic 

ureteroneocystostomy. 

All laparoscopic procedures were done under general anaesthesia with the patient in 

modified lithotomy position. In all cases of ureterovaginal fistula (UVF), all cases of 

vesicouterine fistula (VUF), and most cases of Vesicovaginal fistula (VVF), a transperitoneal 

access was gained using a 10 mm umbilical port for the telescope and two or three 5 mm 

working/instrument ports placed laterally and inferior to the umbilicus .An Harmonic scalpel 

and/or bipolar cautery was used for dissection and haemostasis. In cases of UVF the 

affected ureter was identified in the retro-peritoneum at the level of its crossing over the 

iliac vessels. The ureter was dissected free from surrounding tissues up-till the level of the 

fistula. The lower end of the ureter was cut till normal ureteric wall; mucosa and 

surrounding blood vessels were identified. If it was possible to bring the ureter easily upto 

the posterior surface of the bladder, then an extravesical ureteroneocystostomy (Lich 

Gregore) was done.
(7,8)

 In cases where in the length of the ureter was compromised then 

ureteroneocystostomy was done by creating a Boari flap with or without psoas hitch.
(9)

 All 

ureteroneocystostomies were stented with a DJ stent. The bladder was drained. The 

urethral catheter was removed after a week and the DJ was removed after 6 weeks.  

In cases of VVF the bladder was dissected free from the vagina up till the level of the fistula. 

The posterior bladder wall was incised vertically in proximity of the VVF. Once the 

communication between the bladder and vagina became evident, the fistulous tract was 

excised, creating a lateral margin of viable tissue wide enough to allow subsequent closure. 

The rent in the bladder and vagina were closed separately and healthy omentum was 

interposed in-between these two. Bladder was closed using 3/0 vicryl and the vagina was 

repaired using 2/0 vicryl. 

In the last two years, we have been using the transvesicoscopic route to repair Vesicovaginal 

fistulas. The bladder was fixed to the anterior abdominal wall using a suture loop technique 

under cystoscopic guidance. A 5 mm endoscopic port was placed into the bladder under 

cystoscopic guidance in the midline halfway between the umbilicus and pubic symphysis. 

Two more 5 mm working/instrument ports were placed 5 cm laterally and inferior to the 

endoscopic port on either side. The vagina was packed with betadine packs so as to prevent 

gas leak. The fistula was inspected, a circum fistula incision was made and the bladder 

dissected away from the underlying vagina. The edges of the fistula were excised. Once 

adequate dissection was achieved, the vagina was sutured vertically and the bladder edges 

sutured horizontally. The port sites were closed at the end of the procedure under 

cystoscopic guidance .The bladder was catheterized at the end of the procedure.  

A vesicouterine fistula was approached via the transperitoneal route. The bladder and 

uterus were identified after the introduction of the laparoscope. Using gentle traction a 

plane was developed between the bladder and the uterus. At the site of the fistula, a 

vertical cystotomy was created. Flaps of bladder were created free of the uterus until the 

fistula was separated completely from the uterus and vagina. The edges of the fistula 

opening in the bladder were trimmed back to healthy tissues. The rent in the bladder and 
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uterus were closed separately and healthy omentum was interposed in-between them. The 

bladder was catheterized and removed after 8 days.  

Post-operatively the patients were observed for urine output as well as urinary leak through 

drain and vagina. Patients were put on anticholinerigics to reduce the chance of 

pericatheter leak .All patients were followed up.  Imaging (ultrasonography, Intravenous 

urography, cystography, MR Urography) were done as felt appropriate to note the healing 

of the fistula. 

  

OBSERVATIONS 

During the period Jan 2002 to Dec 2008, 26 female patients were referred to the Dept of 

Urology for management of iatrogenic urogynecologic fistula. Of these 14 had Vesicovaginal 

fistula (VVF), 7 had ureterovaginal fistula (UVF) and 5 had vesicouterine fistula (VUF).  

Of the 14 women presenting with Vesicovaginal fistula, 11 had undergone abdominal 

hysterectomy, 2 had undergone vaginal hysterectomy and 1 had undergone uterine 

myomectomy. Conservative treatment with a period of catheterization was earlier 

attempted by the treating gynaecologist. On failure of conservative means, these patients 

were referred for further management. All these patients were taken up for laparoscopic 

repair only after a period of 12 weeks after initial surgery. Three swab test, cystogram 

and/or MR imaging confirmed the lesion. Cystoscopy revealed a single supratrigonal fistula 

in 13, whereas one patient had two fistula close to each other. Laparoscopic transperitoneal 

repair was carried out in 10 patients and transvesicoscopic repair in the remaining four. 

None of the patients needed perioperative blood transfusions. The mean blood loss was 80 

ml and the mean operating time was 165 min. No major intra-operative or post-operative 

complications were noted in any patient. Subcutaneous emphysema was noticed in one 

patient undergoing transvesicoscopic repair. Two other patients had prolonged ileus. The 

catheter was removed on the 8
th

 post-operative day. Three swab test, cystogram and 

cystoscopy done 6 weeks later confirmed healing of the fistula. Mean follow-up period was 

35 months and none of the patients had recurrence of symptoms.   

Of the 7 patients with ureterovaginal fistula, retrograde DJ stenting was successful in two 

and antegrade stenting was successful in one. In the remaining four patients an extravesical 

ureteroneocystostomy was performed through a transperitoneal laparoscopic approach. 

None of these four patients had any peri-operative complications. The intra-operative blood 

loss was less than 100 ml and the mean operating time was 205 min. The mean follow-up 

period was 23 months and none of the patients had recurrence of symptoms. Of the three 

patients undergoing endoscopic DJ stenting, one required laparoscopic 

ureteroneocystostomy for recurrent lower ureteric stricture.  

All 5 patients presenting with vesicouterine (VUF) fistula had undergone caesarean section 

for obstructed labour. All these 5 patients were multipara and had undergone previous 

caesarean sections. Most of these patients presented with leaking blood stained urine via 

the vagina. MR imaging confirmed VUF in all.  6-12 weeks after the caesarean section these 

patients were taken up for transperitoneal laparoscopic repair. In two of these patients who 

had completed their family, laparoscopic hysterectomy was also done after counselling and 

obtaining consent. Mean blood loss was 70 ml and the mean operating time was 180 min. 
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Mean follow-up period was 21 months and none of these patients had recurrence of these 

symptoms. 

The mean hospital stay was 5.4 days in all these 26 patients. None of these patients needed 

perioperative blood transfusions and the mean analgesic requirement was < 150 mg of Inj. 

diclofenac sodium given in divided doses. The patients were mobile within 12 hours and 

started orally within 18 hours. 

 

DISCUSSION 

Vesicovaginal fistula (VVF) is the most common acquired fistula of the urinary tract
(1)

 and 

has been known since ancient times. The etiology of VVF differs in various parts of the 

world. In the industrialized world, the most common cause (>75%) of VVF is injury to the 

bladder at the time of gynaecologic, urologic or other pelvic surgery.
(10,11)

 The rate of 

iatrogenic bladder injury during abdominal hysterectomy is estimated to be between 0.5% 

and 1%.
(9) 

The incidence of fistula after hysterectomy is estimated to be approximately 0.1% 

to 0.2%.
(10) 

In the developing world, where routine perinatal obstetric care may be limited, 

VVF most commonly results from prolonged obstructed labor due to cephalopelvic 

disproportion, with resulting pressure necrosis to the anterior vaginal wall, bladder, bladder 

neck, and proximal urethra from the baby. 

The most common etiology of ureterovaginal fistula is surgical injury to the distal ureter  

with gynaecologic procedures being by far the most common cause.
(10,14) 

Most 

ureterovaginal fistulas occur during procedures for benign as opposed to malignant 

indications
(15)

 including hysterectomy most commonly but also caesarean section, cystocele 

repair, and other pelvic surgery. The incidence of iatrogenic ureteral injury during major 

gynaecologic surgery is estimated to be about 0.5% to 2.5%.
(16,17)

 Vesicouterine fistulas are 

among the least common urogynecologic fistulas. Cesarean section is by far the most 

common cause of this unusual fistula.
(18,19)

 

Laparoscopy has become increasingly popular in urology, reducing the invasiveness of 

treatment and shortening the period of convalescence. Laparoscopic surgery offers the 

patient less morbidity and quicker recovery than the traditional open surgery. Nezhat et al
(3) 

first reported the laparoscopic repair of a Vesicovaginal fistula (VVF), and later assessed the 

laparoscopic closure of intentional and unintentional bladder lacerations in a series of 20 

cystotomies. Von Theobald et al
 (4)

 used an omental J-flap interposition during the 

laparoscopic repair of VVF. Nagraj et al
 (20) 

reported on their series of 13 patients who 

underwent transperitoneal laparoscopic repair of VVF. They followed the same principles as 

in open surgery. The surgery was successful in all and they concluded that laparoscopic 

approach was less morbid and equally effective as compared to open surgery. Similarly 

Otsuka et al
 (21) 

retrospectively reviewed their experience with laparoscopic approach for 

VVF. Seven women (age 37 to 74) underwent laparoscopic approach for repair of VVF. 

Conversion to open was necessary in one patient due to prolonged operating time. They 

reported that laparoscopic repair of VVF was safe and provided excellent results. Melamud 

et al
(22) 

reported the first case of robotic assisted laparoscopic repair in a 44 year old woman 

who presented with VVF following vaginal hysterectomy. Sundaram et al
(23) 

reported on a 

case series of five patients who underwent robotic assisted laparoscopic repair of VVF. Their 

data showed that robot assisted VVF repair was feasible and resulted in lower morbidity, 

shorter hospital stay and quicker recovery. Hemal et al
(24) 

reported their experience with 
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robotic reconstruction for recurrent supratrigonal VVF and concluded that robotic repair 

provided excellent results. 

Whenever ureteral injury is detected during surgery, immediate repair is indicated. 

Unfortunately, 70-80% of ureteral injuries are not recognized during primary procedures, 

becoming apparent only during postoperative period.
(25)

 There is controversy regarding the 

approach to treatment and the timing of ureterovaginal fistula (UVF). Developments of 

newer endourological techniques have made the treatment less invasive. Elabd et al
(25) 

reviewed their experience with endoscopic management in UVF in 17 patients. Retrograde 

double J stenting was possible in 2, antegrade DJ stenting was possible in another two and 

open surgical repair was performed in the remaining 13. Modi et al
(26) 

reported on their 

results of laparoscopic ureteroneocystostomy with psoas hitch for iatrogenic lower ureteral 

injuries leading to a UVF in 18 patients. The procedure was successfully completed in 17, 

whereas in the remaining patient conversion to open was necessary due to hypercarbia and 

cardiac arrhythmia. Mean operative time was 2.5 hours (range 1.9 – 2.8 hours) and mean 

blood loss 90 ml. The total hospital stay was 5.3 days. Laungani et al
(27) 

reported a series of 

three female patients who had ureterovaginal fistula and underwent robotic repair of UVF 

with ureteral reimplantation. Total console surgical time ranged from 62 to 118 minutes. 

The da Vinci robotic surgical system provided a tremendous advantage. The authors 

concluded that they recommend an early repair of UVF with robotic assistance to reduce 

the period of morbidity. 

Vesicouterine fistulas are among the least common urogynecological fistulas. Spontaneous 

resolution of vesicouterine fistula may occur. Ramalingam et al
(28) 

reported on the 

laparoscopic technique for repair of vesicouterine fistula. The bladder rent and the uterine 

rent were closed and omentum was interposed in-between laparoscopically. Follow-up CT 

revealed good healing of the repaired area. 

Our series of 26 patients demonstrates that laparoscopic approaches as well as other 

minimally invasive procedures are feasible in treating urogynecologic fistulas. The operative 

morbidity is less, blood loss is minimal and postoperative pain / need of analgesics is less. 

Overall the approach is safe and associated with good and reliable results. 

 

CONCLUSIONS 

The presenting symptoms and signs of urogynecologic fistulas are variable and depend to a 

large degree on the involved organs. The goal of treatment of urogynecologic fistulas is the 

rapid cessation of urine leakage with return of normal and complete urinary and genital 

function. Minimally invasive approaches to repair of these urogynecologic fistulas would be 

ideal. Laparoscopic approaches are feasible, safe and are associated with minimal morbidity, 

blood loss and hospital stay. 
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