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the bladder to reduce tension on the suture line if necessary. 
Further this approach provides excellent results in select 
 patients of supra-trigonal VVF in terms of continence and 
postoperative bladder overactivity.  © 2015 S. Karger AG, Basel 

 Introduction 

 Vesico-vaginal fistulas (VVF) and the resultant uri-
nary incontinence entail immense social and psychologi-
cal hardship on a patient. With the emergence of safe ob-
stetric practices, the incidence of VVF secondary to ob-
structed labor and other obstetric complications are on a 
wane  [1] . Most of the VVFs encountered today are seen 
after gynecological surgeries, most commonly after ab-
dominal or vaginal hysterectomies. VVF, once confirmed, 
needs surgical repair in the majority of cases. VVF repair 
can be done by trans-abdominal or trans-vaginal route, 
the latter generally reserved for a low-lying VVF in the 
region of trigone. VVF repair can be accomplished by an 
open, laparoscopic or robotic route. The choice of repair 
is dictated by many factors including the etiology, the 
size, location and the complexity of the VVF and last but 
not the least, the surgeon’s familiarity with the approach 
and the technique.
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 Abstract 

  Introduction:  With safe obstetric practices now globally 
available, most vesico-vaginal fistulas (VVF) presenting in re-
cent times are secondary to various gynecologic surgeries. 
Most of them are supra-trigonal in location. Laparoscopic re-
pair of VVF is gaining ground as an alternative to open repair 
of VVF. In this study, we describe our initial experience with 
a novel technique of laparoscopic VVF repair involving a lim-
ited transverse cystotomy for access and a single-layered 
barbed suture closure of bladder.  Materials and Methods:  
Twenty cases of supra-trigonal VVFs following gynecologic 
surgeries were taken up for repair by our novel technique. 
The mean age of the patients was 32 years and the mean VVF 
size was 1.5 cm.  Results:  The mean operative time was 54 
min. Estimated mean blood loss was 30 ml and the mean 
postoperative stay was 2.5 days. None of the patients had 
any recurrence with a mean follow-up of 14 months.  Conclu-

sion:  The limited transverse cystotomy approach has advan-
tages in decreasing the operative time, improving ease of 
laparoscopic suturing, allowing an automatic separation of 
suture lines and allowing for an easier anterior dissection of 
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  Nezhat et al.  [2]  first reported laparoscopic VVF repair 
in 1994 and the procedure has largely remained un-
changed until recent times. It is largely a derivation of the 
open surgical O’Connor’s bivalving technique, in which 
a vertical bladder incision is made until the VVF, the fis-
tula is circumscribed and the bladder proximal to it is dis-
sected off the anterior vaginal wall. The vaginal end of the 
fistula is closed in layers, omentum interposed between 
the bladder and the vagina and the bladder is closed in 
layers after that  [3–5] .

  We describe here our experience and results with a 
novel method of laparoscopic VVF repair, which involves 
a limited transverse cystotomy of the bladder. There are 
distinct advantages of this method in select patients of 
supra-trigonal VVF and efficacy is comparable to the tra-
ditional method of repair.

  Materials and Methods 

 We did a retrospective analysis of VVF cases operated in the 
Asian Institute of Nephrology and Urology, Hyderabad, India 
from April 2013 to March 2015. A total of 12 cases were operated 
during this period. We excluded malignant VVF, post-radiation 
VVF and patients with a coexisting uretero-vaginal fistula. Pa-
tients underwent a thorough clinical examination followed by an 
ultrasonogram and a cystoscopy to identify and characterize the 
VVF and to assess its proximity to the ureteric orifices. All cases of 
VVF occurred subsequent to a gynecological intervention and all 
except one were supra-trigonal in location. The patient demo-
graphics are tabulated in  table 1 .

  Operative Procedure 
 All patients were subjected to general anesthesia and placed in 

a low lithotomy position. They underwent a preoperative cystos-
copy with placement of ureteric catheters in both ureters and an-
other ureteric catheter of a different color through the VVF into 
the vagina, tagged with its urethral end with an artery forceps. A 
Foley’s catheter with its bulb inflated with 5 ml water was kept in 
the bladder. Patients were then padded and strapped and placed in 

a steep Trendelenburg position. Laparoscopic ports – umbilical or 
supra-umbilical camera port (10 mm), a 10 mm and a 5 mm work-
ing port on the right side and a 5 mm port on the left side – were 
placed in a fan-shaped manner.

  The procedure was started by taking down the intestinal adhe-
sions, which were invariably found following the primary gyneco-
logic surgery. A scar line was always visualized at the junction of the 
bladder and the vaginal vault ( fig. 1 a). The bladder was opened by 
a limited transverse cystotomy (2 cm) just above this scar ( fig. 1 b). 
Once entry into the bladder was confirmed, the cystotomy was ex-
tended on either side to allow for good visualization of the fistula 
and both the ureteric orifices ( fig. 1 c). The VVF was seen between 
this cystotomy and the interureteric bar, generally within 2 cm from 
the cystotomy incision. The edges of the fistula and its relationship 
to the ureteric orifices were re-ascertained and the fistula was cir-
cumscribed and encompassed into the cystotomy incision ( fig. 2 a). 
Care was taken to include a 0.5 cm rim of bladder tissue during cir-
cumscription of the fistula to ensure that the remaining bladder tis-
sue is healthy. Bladder wall distal to the fistula was dissected off the 
anterior vaginal wall to allow for comfortable closure of the vaginal 
opening. Fistulous opening on vaginal wall was closed with 2–0 vic-
ryl continuous sutures and bladder closure was done in a single 
layer with 2–0 V-Loc suture in a continuous fashion ( fig.  2 b). 
Omentum or appendices epiploicae was used as an interposition 
tissue by tacking it to the vaginal wall distal to the fistula ( fig. 2 c).

Table 1.  Patient demographics and clinical data

Patient details Number

Total patients, n 12
Mean age, years 32
Duration of VVF (median), months 9
Etiology of VVF
TAH with BSO 10
LAVH 2
Mean size of VVF, cm 1.5

 TAH = Total abdominal hysterectomy; BSO = bilateral salpingo-
oopherectomy; LAVH = laparoscopic assisted vaginal hysterectomy.

  Fig. 1.  a Scar between the bladder and the vaginal vault. b Limited transverse cystotomy. c Fistula site and ureteric orifices visualized. 
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  Results 

 In our series, all patients remained continent and 
there was no recurrence of VVF. A single surgeon oper-
ated on all the patients. The mean operative time was 54 
min (range 43–85 min). No patient needed an open con-
version. The mean estimated blood loss was 30 ml. The 
mean duration of hospital stay was 2.5 days (protocol-
based discharge on second postoperative day). There 
were no intra-operative complications. The ureteric 
catheters were removed on postoperative day 3 and the 
urethral catheter was removed on postoperative day 14 
following a leak-negative cystogram. There was no recur-
rence in the follow-up period, which ranged from 3 to 26 
months (mean 14 months). One month after surgery, 
none of the patients had any symptoms of bladder over-
activity.

  Discussion 

 The highlight of our method of VVF repair is the lim-
ited transverse cystotomy used to gain access into the 
bladder. The classical description of standard O’Connor 
technique involves complete bivalving of the bladder 
from the dome to the fistula site. Although it gives good 
visualization of the fistula site, it increases the complexity 
of laparoscopic suturing, increasing the operative time. It 
would also cause more bladder overactivity due to a lon-
ger bladder suture line.

  Rizvi et al.  [6]  described a modified limited O’Connor 
cystotomy with advantages of a limited suture line. Mik-
los and Moore  [7]  described a completely extravesical 
VVF repair technique without cystotomy, entailing just a 
site-specific dissection and closure of the VVF. The big-
gest disadvantage of this technique is the non-visualiza-

tion of ureteric orifices, which makes it unsuitable in large 
fistulas or in cases where the edges of the fistula lie close 
to the ureteric orifices.

  The disadvantage of a vertical cystotomy is the need 
for a significant bladder dissection and lateral mobiliza-
tion during closure of a large fistula. With our technique 
of a transverse cystotomy, if suture line tension is encoun-
tered, mobilization of bladder for a tension-free closure is 
easier, requiring an easy division of the anterior bladder 
attachment, which achieves significant mobilization to 
allow closure. Another advantage is the easier laparo-
scopic suturing of a transverse cystotomy as compared to 
a vertical bladder incision. The other important advan-
tage of a transverse bladder closure is the automatic re-
traction of the bladder and vaginal suture lines away from 
each other, thereby greatly diminishing the chances of re-
currence ( fig. 2 b).

  Previous authors with laparoscopic suturing have re-
ported the use of barbed sutures for bladder and vaginal 
repair  [8, 9] . It provides for a secure bladder closure while 
obviating the need for tying knots. The same was used in 
our case series and it has contributed to decreasing the 
total operative time.

  Conclusion 

 The limited transverse cystotomy approach has ad-
vantages in decreasing the operative time, improving ease 
of laparoscopic suturing, allowing an automatic separa-
tion of suture lines and allowing for an easier anterior 
dissection of the bladder to reduce tension on the suture 
line, if necessary. Further, this approach provides for 
 excellent results in select patients of supra-trigonal VVF 
in terms of continence and postoperative bladder overac-
tivity. 

  Fig. 2.   a Circumscribing the fistula into the cystotomy incision. b The fistula and the bladder closure lines. c Appendices epiploicae in-
terposition. 
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