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Abstract:

Introduction and objective: Two types of laparoscopic vesicovaginal fistula (VVF)
repairs, the traditional transvesical (O’Conor) and extravesical techniques, dominate the
literature. We present a systematic review of success rate compared between
transvesical and extravesical laparoscopic techniques in VVF patients.

Data Sources: Eligible studies, published between 1994 and March 10, 2014, were
retrieved through Medline and bibliography searches.

Method of Studies Selection: To 1) review the literature on laparoscopic (including
robotic assisted) surgery in the treatment of VVF 2) compare and contrast the
extravesical technique to the traditional transvesical O’Conor technique 3) review the
success of laparoscopic VVF repair based on layers of fistula closure 4) review the
potential necessity of omental flaps during laparoscopic VVF repair and 5) discuss
conventional criteria for a good VVF. For spectrum of adverse events, all study designs
were included.

Tabulation, Integration and Results: Only one retrospective cohort study was
included with the remaining articles made up of case reports and case series. 44
studies were included in a systematic review. There were 9 articles of robotic-assisted
approach, 3 laparoscopic single-site surgery (LESS), and 31 conventional laparoscopic
approach. A literature review reveals a balanced number of reports for both transvesical
and extravesical approaches. Statistical meta-analysis was not performed due to high
heterogeneity. The overall success rate of laparoscopic VVF repair was 80- 100% with

follow-up period 1- 74 months.



Conclusion: Transperitoneal extravesical VVF repairs do not appear to have existed in
the literature prior to the first laparoscopic VVF and since its introduction it has cure
rates similar to the traditional transvesical approach. Laparoscopic extravesical VVF
repair is a safe, effective, minimally invasive technique with excellent cure rates similar
to those of the conventional transvesical approach in experienced surgeons hands.
Keywords: Bladder fistula; Laparoscopic vesicovaginal fistula repair; O’Conor; Omental

flap; Vesicouterine fistula; Vesicovaginal fistula



Laparoscopic extravesical VVF repair is a safe, effective and less invasive alternative to

the O’Conor technique with excellent cure rates.



INTRODUCTION
The success of vesicovaginal fistulas (VVF) repair depends on various factors,
including fistula size, location, timing from the antecedent event, severity of symptoms,

quality of surrounding tissue, and clinical experience and surgical skill"

. Surgical

repairs of VVF are most commonly performed: 1) vaginally 2) abdominally and 3)
laparoscopically with and without robotic assistance. The approach to VVF repair is
often dictated by surgeons’ preference, location or complexity of the VVF% Surgeon’s
preference is usually based on his/her training and experience. Laparoscopic/robotic
VVF approaches reveal the most commonly performed techniques are: the traditional
O’Conor transvesical technique and the more recent less known extravesical technique.
The O‘Conor technique® was first described in the 1970’s and requires a bladder
bivalving technique or cystotomy to identify and repair the VVF (Figure 1), the
extravesical technique was first described in the late 1990’s *° and is performed by

focusing on a site specific dissection (Figure 2) and repair technique without cystotomy

or bivalving of the bladder.

Figure 1 — O’Conor transvesical approach




Figure 2 - Extravesical approach

Bladder

Though there are distinct differences in the two techniques, the literature is
unclear and often does not acknowledge the difference and lumping the two
laparoscopic techniques together®®, claiming all techniques are “a variation of the
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O’Conor technique or making claims the laparoscopic extravesical technique is a

“novel” technique®*, despite appearing in the literature since the 1990's*°*?,

Not only
has there been a lack of clarity in the literature distinguishing the two techniques but
there has been little to suggest standardization let alone equality or superiority of either
technique. In fact randomized controlled trials are lacking to help determine superiority.
The majority of articles published review outcomes of case reports and case series with
no standardized approaches to outcomes and follow-up the comparison of methods of
VVF is difficult.

The goal of this systematic review is to 1) review the literature on laparoscopic

(including robotic assisted) surgery in the treatment of VVF 2) compare and contrast the

extravesical technique to the traditional transvesical O’Conor technique 3) review the



success of laparoscopic VVF repair based on layers of fistula closure 4) review the
potential necessity of omental flaps during laparoscopic VVF repair and 5) discuss

conventional criteria for a good VVF.

METHODS

Protocol and reqistration

Methods of analysis and inclusion criteria were specified in advance and documented in
a protocol.

Eligibility Criteria

We included randomized controlled trail, cohort, cross-sectional, case report of
laparoscopic VVF repair in VVF women, with or without synthetic mesh. Participants of
any age with VVF women who underwent surgery were considered. Vesicovaginal
fistula (VVF) defined as an abnormal fistulous tract extending between the bladder and
vagina resulting in the continuous, involuntary discharge of urine into the vagina. This
review was limited to studies looking at laparoscopic and robotic-assisted approaches,
not included open laparotomy and vaginal approaches. The primary outcome measures
post-operative cure rate. Extra- vs. transvesical techniques, flap vs. non-flap, and
number of layers of fistula closure were determined. We collected follow-up period,
operative time, length of hospital stay, and postoperative complications.

Information sources

We searched Medline with English language restrictions from 1994 to March 2014.
Additional eligible studies were sought by a hand search of reference lists from primary

articles and relevant reviews. We conducted our searches on March 10, 2014 and



applied English language restriction. We also included our study of 44 patients
undergoing laparoscopic VVF repair that has been recently accepted for publication™?.
Search

We used the following search strategy to search all databases: laparoscopy;
vesicovaginal fistula; robotic (Table 1). We restricted the database from January 1994 to
March 10, 2014.

Table 1- PubMed Search strategy

((((("laparoscopy"[MeSH Terms] OR "laparoscopy"[All Fields] OR "laparoscopic"[All
Fields]) AND ("vesicovaginal fistula"[MeSH Terms] OR ("vesicovaginal'[All Fields] AND
"fistula"[All Fields]) OR "vesicovaginal fistula"[All Fields])) OR (("robotics"[MeSH Terms]
OR "robotics"[All Fields] OR "robotic"[All Fields]) AND ("vesicovaginal fistula"[MeSH
Terms] OR ("vesicovaginal'[All Fields] AND "fistula"[All Fields]) OR "vesicovaginal
fistula"[All Fields]))) AND ("vesicovaginal fistula"[MeSH Terms] OR ("vesicovaginal"[All
Fields] AND "fistula"[All Fields]) OR "vesicovaginal fistula"[All Fields])) OR
(("laparoscopy"[MeSH Terms] OR "laparoscopy"[All Fields] OR "laparoscopic"[All
Fields]) AND ("vesicovaginal fistula"[MeSH Terms] OR ("vesicovaginal"[All Fields] AND
"fistula"[All Fields]) OR "vesicovaginal fistula"[All Fields]) AND ("surgery"[Subheading]
OR "surgery"[All Fields] OR "surgical procedures, operative'[MeSH Terms] OR
("surgical"[All Fields] AND "procedures"[All Fields] AND "operative"[All Fields]) OR
"operative surgical procedures"[All Fields] OR "surgery"[All Fields] OR "general
surgery"[MeSH Terms] OR ("general"[All Fields] AND "surgery"[All Fields]) OR "general
surgery"[All Fields]))) AND (("1994/01/01"[PDAT] : "2014/12/31"[PDAT]) AND

English[lang])




Study selection

Two reviewers (JRM and OC) independently screened titles and abstracts, and the
reviewed the full text of potentially relevant articles. Disagreements between reviewers
were resolved through discussion.

Data collection process

We developed a data extraction sheet and refined it accordingly. One reviewer author
(OC) extracted the following data from included studies and the second author checked
the extracted data (JRM). We resolved disagreements through discussion between the
two review authors.

Data items

Information was extracted from each included trail on: (1) characteristics of trial
participants (including number of patients, etiology of VVF, prior VVF repair, robotic or
laparoscopic approaches, operative time, estimated blood loss, length of hospital stay,
follow-up time, and complications), and the trail’s inclusion and exclusion criteria; (2)
type of intervention (including transvesical vs. extravesical technique, number of bladder
closure, number of vaginal closure, interposition, bladder test, and bladder dye test); (3)
type of outcome measure (cure rate at the follow up time). Cure was defined as no
urinary leakages from the vagina at post op follow up. Cure rate of VVF repair was the
primary measure of treatment effect.

For the studies included, we have assessed results reported including the possible
author biases and patient attrition. Data was analyzed using SAS (version9.3, SAS
Institute Inc, Cary, NC) statistical software.

RESULTS:
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Included Studies

Our searches yielded 114 citations, of which we reviewed the full text of 50; 44 met all
inclusion criteria (Figure 3). Study quality assessment to detect selection, performance,
attrition, detection bias, and conflict of interest were conducted. In the majority of the
studies, there was no comparison of laparoscopic VVF repair with other VVF repair
procedures, with only one study having comparison between open and robotic-assisted
VVF repair. The majority of studies were observational case report and case series with
similar objective outcome. All 44 studies defined no evidence of continuous urinary
leakage from vagina as the objective outcome of success.

Overall, 44 articles were fulfilling the inclusion criteria that accounting for 256
patients (Table 2). There were 9 articles of robotic-assisted approach, 3 laparoscopic
single-site surgery (LESS), and 31 conventional laparoscopic approaches. Table 3
describes study characteristics. Most of the population in the study was in their forties
(range 16 -72 years). The most common cause of VVF was hysterectomy. Most of
patients underwent primary VVF repair with interval from previous surgery = 12 weeks.
There were 19 studies utilized extravesical technique (n=103), 22 studies of transvesical
(conventional) O’conor technique (n=146), and one study that described using both
techniques. Duration of follow-up ranged from 1- 74 months. There are 16 studies that
had primary outcome follow up = 12 months. The overall success rate of laparoscopic
VVF repair across all studies was 80- 100%. The success rates of extravesical and
transvesical technique were 97.67%- 100% and 80- 100% respectively. The success
rate of single and double layers of bladder closure was 80-100% and 93.33-100%

respectively. Comparing between interposition flap vs. no flap, the success rate of
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interposition flap, including omental, peritoneal, fibrin glue and fleece-bound sealing

system, was 80- 100% from 35 studies. Six studies that patients did not received

interposition grafts reported 97.67- 100% success rate.

Figure 3- Literature search selection
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Retrograde bladder filling to test the integrity of the suture line was described in
47.73% (21/44) of studies with 23.81% (6/21) of the studies revealing a retrograde fill of
200cc or less, 38.10% (8/12) describing 250 cc. or more and 33.33% (7/21) not
mentioning the amount of fluid utilized. Patients receiving bladder fills less than or equal
to 200cc had an overall success rate 100%, those receiving bladder fills of 250cc or
more had an overall success rate 97.67-100%. Patients undergoing a bladder fill and
integrity test at any volume had a VVF cure rate of 97.67-100% Patients not receiving a
retrograde bladder fill after VVF repair had a cure rate of 80-100%.

For the number of repair layers utilized for VVF repair, all studies revealed a
standard technique for their patients with each study detailing between 1-4 layers of
repair. Approximately 61.34% (146/238) of patients had single layer bladder repair and
38.66% (92/238) were reported to have double-layer bladder closure. For vaginal
closure, 6.72% (16/238) had no vaginal closure, 81.93 (195/238) had single layer

closure, and 11.34% (27/238) had double layers closure (Table 4).



Table 2- Summary of included studies evaluating the laparoscopic VVF repair
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Table 3- Patient Characteristics pooling data (n=260)

No./Total (%) of Patients

Age (years)

16- 72*

Etiology of VVF

- hysterectomy, radical hysterectomy

- OB trauma

- etc e.g. endometriotic resection, mesh,
myomectomy, urethrolithotripsy

210/260 (80.77)
43/260 (16.54)
7/260 (2.69)

Interval from index surgery

Immediate- 88 weeks

Approach

- Conventional
- LESS

- Robotic

217/257 (81.32)
7/257 (27.24)
33/237 (12.84)

Technique**
- Transvesical
- Extravesical

146/248 (58.87)
102/248 (41.13)

Bladder closure layers**

- Single 146/238 (61.34)
- Double 92/238 (38.66)
Vagina closure layers**

- None 16/238 (6.72)
- Single 195/238 (81.93)
- Double 27/238 (11.34)
Interposition***

- None 53/244 (21.72)
- Omental 182/244 (74.59)

- etc. i.e. peritoneal, fleec-bound system

9/244 (3.69)

Bladder test***

134/244 (54.92)

Bladder testing dye***

64/244 (26.23)

Operative time (min.) 70-432
Estimated blood loss (cc.) 0-450
Length of hospital stay (days) 1-20
Drainage time (days) 7-28
Follow-up period (months) 1-20
Postoperative complications

- Conversion 5/260
- UTI 2/260
- Wound infection 1/260
- Enterotomy 1/260
- Enterocutaneous fistula 1/260
- Compartment syndrome 2/260
- Epigastric a. injury 1/260

* The range of patient ages is 16 to 72 years and is based on ages reported in 80% of the trials.

*missing data=19
***missing data=13




Table 4- Success rate of laparoscopic VVF repair from pooling data (n=260)

Success rate

RR (95% CI)

Overall

248/257 (96.50)

Technique
- Transvesical
- Extravesical

140/146 (95.89)
100/102 (98.04)

0.98 (0.94- 1.02)

Bladder layer closure
- Single
- Double

140/146 (95.89)
90/92 (97.83)

0.98 (0.94- 1.03)

Vaginal layer closure
- None

- Single

- Double

15/16 (93.75)
188/195 (96.41)
27/27 (100)

0.97 (0.85- 1.11)
Ref.
0.94 (0.83- 1.06)

Interposition

- Omental, peritoneal, etc.

184/191 (96.34)

0.98 (0.94- 1.03)

- None 52/53 (98.11)

Bladder test

- Yes 133/134 (99.25) 1.06 (1.01- 1.12)
- No 103/110 (93.64)

Bladder testing dye

-Yes 62/64 (96.88) 1.01 (0.95-1.06)
- No 174/180 (96.67)

DISCUSSION:

The O’Conor transvesical technique was performed via laparotomy for more than
30 years before the first laparoscopic case was published in 1994%°. It wasn’t until 1998
von Theobold described the first laparoscopic extravesical VVF repair* . Von Theobold
describes a simple dissection of the bladder away from the vagina and a single-layer
bladder closure as “closure of the vagina was not necessary” coupled with an omental J
flap. A novel and unorthodox approach (i.e. a single layer closure) yet successful in this
single case study. A few months later, Miklos et al® described a laparoscopic
extravesical technique utilizing a three layer closure, double layer bladder and a single
layer vagina closure, with an intervening omental flap for a patient with recurrent fistula
despite two Latzko procedures. Since then 44 papers and case studies on
laparoscopic/robotic assisted laparoscopic VVF repairs have been published. A review

of these papers reveals an almost equal distribution of papers written on both the
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laparoscopic transvesical and extravesical techniques. However there do not appear to

be any papers in the literature describing an extravesical technique via laparotomy.
Despite the fact that half of these papers describe an extravesical approach,

rarely are both procedures discussed in the same paper making it difficult to understand

the difference between the two procedures. Until recently>*3%°’

most VVF publications
and reviews either don’t acknowledge or distinguish the difference between the two
techniques, transvesical (O’Conor) and extravesical. In fact some experts have
implicated that the extravesical technique is a modification of the O’Conor technique®*°.
This extravesical approach is not a modification of the O’Conor technique as a
cystotomy is not required to identify the fistula repair, but it still uses the basic
principles of fistula repair as cited by Couvelaire in the 1950's*®,

Logically the extravesical technique is a less invasive and less traumatic
dissection than than the bivalving O’Conor technique. The extravesical VVF site —
specific dissection and layered closure technique discussed herein, one minimizes the
bladder defect by not performing a cystotomy. Bivalving, increases the size of the
bladder defects and, in theory, increases the chance of failure of the VVF repair. A large
incision in the bladder, to identify the fistula tract, has never been proven to increase the
success of VVF repair. These theories can be supported by fistula experts who: 1) have
stated there is a greater chance of surgical failure with larger fistulas®® 2) attempt to
minimize the size of the cystotomy (<2 cm) at the time of an O’Conor technique® and 3)
have reported great success using the non bivalving extravesical layered-closure
technique with and without omental flaps.

It is often said there are a number of things that may affect the success of fistula
repair, including: number of previous surgical attempts; patients health status;

surgeon’s experience”?, fistula size®, fibroisis®, and radiation exposure®. Probably
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even more important to a successful VVF repair are the technical steps of the surgery.
Conventional wisdom suggests that the criteria for a good repair includes: “good
visualization, good dissection, good approximation of the margins, tension-free
watertight closure, use of a well vascularized tissue flaps and adequate post operative
urinary drainage®. Others believe that it is essential to place an interposition graft in an
attempt to achieve the highest possible cure rate®®®*%. Though each of these principles
sound logical and pragmatic for a successful VVF repair they are based on supposition
and little science.

The authors agree that “good visualization, good dissection, good approximation
of the margins” are important but they are hallmark criteria of any good surgery. They
also agree, as with any surgery, tissue repair should not be overly stressed or tensioned
post operatively as it could lead to a wound disruption or dehiscence. This is the role of
a good dissection and mobilization of the vagina and bladder tissue prior to suturing
their defects as well as adequate bladder decompression post VVF repair. Obviously
excessive bladder volumes could stress the suture line and instigate a bladder wound
dehiscence. However the need for 1) an interposition flap and 2) what constitute a good
approximation & tension-free watertight closure are suspect.

The literature has always been suggestive of higher cure rates with the use
interposition grafts during VVF repairs, however definitive proof does not exist. Most
recently the use of interposition flaps has been questioned in non-irradiated
patients™'3°®, In 2013 a retrospective review of 49 patients without malignancy or a
history of radiation therapy the primary surgeon determined that transvaginal repair of
benign, recurrent VVF’s without tissue interposition can be equally successful as
primary repairs without tissue interposition®. In 2014, Miklos and Moore reported a

100% cure in a 11 patients who previously failed VVF repair using a laparoscopic
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extravesical technique without an omental flap. These 11 women had a total of 17
previous VVF repair surgeries, three of which included interposed omental flaps*2.

An interposition graft for VVFs works on 2 theoretical premises: 1) it functions as
a barrier and 2) it introduces vascularity and theoretically lymphatics to improve tissue
growth and maturation. It has been the authors’ experience when operating on patients
with failed VVFs with omental flaps, upon dissection of the vesicovaginal junction there
was not only a lack of increased vascularity in the area but there was no evidence
whatsoever of an interposition graft. This finding brings into question just how viable
are the two theoretical benefits of an omental flap? Omental interposition grafts have
never been proven to yield a higher cure rate for VVF repairs. Perhaps the most
important part of the surgery is the actual repair fistula ie the bladder and the vagina
and not the addition of the interposed omentum.

Although some might suggest there is little or no morbidity using an omental graft
in experienced hands, the authors believe any added surgical procedure is not without
risks. Based on the authors' experience reentry into abdomens with VVF repairs with
an omental interposition have extensive adhesions which theoretically increases the
chance of extending surgical time, blood loss and intraoperative morbidity as well as the
potential for pelvic pain associated with adhesive disease.

In theory a high success rate can be attributed to meticulous dissection as well
as a multi-layer closure which includes a double-layered bladder closure as supported

by Sokol et al.®’

as well as aggressive testing of the bladder’s suture line. In a study
using 24 mongrel dogs, Sokol et al suggests that a double-layer closure of cystotomy is
superior to a single-layer closure and may prevent fistula. Though a cursory review of
the data suggests a trend revealing the more sutures that are used for fistula closure

the greater the success rate of the VVF repair, this data is not statistically significant.
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The only way to determine “good tissue approximation” in VVF repair is to
objectively determine a “water tight seal”. A visual inspection of tissue approximation
alone, without retrograde filling the bladder and stressing the suture line, is probably not
the best measure of suture line integrity. However, standardization of the technique to
determine a “watertight seal” has never been defined and this is apparent in the lack of
consistency found in the VVF literature. A review of this table suggests 45.08% of the
publications did not even perform a bladder test on patients with a VVF repair. The
other 54.92% of patients had bladder testing with bladder capacities ranging from 75mL
-400mL. Most bladder fills used normal saline and 26.23% of the studies reveal the
use of saline and dye. Failure to report bladder testing does not necessarily mean it
was not done but based on each published paper we must assume it was not done. The
authors of this paper believe bladder testing is such an important step to VVF repair that
it should be recorded and listed as part of each author’s technique. Failure to perform
an intraoperative bladder test after a VVF repair is at best careless as it has little if any
morbidity and takes little time to perform. If the surgeon identifies a persistent leak
despite the initial repair, he/she can reinforce the repair immediately and improve the
chance for a successful VVF repair. Perhaps there is not an absolute volume to instill
for a perfect bladder test but it would certainly make sense to truly test the integrity of
the sutures line. Example: Before attempting a bungee jump you would not test the
bungee cord with only 30 Kg. sack of sand when some potential jumpers might weigh
150 Kg. Why would it be any different when testing a bladder repair? The authors
recommend using, what is considered a normal bladder capacity, at least 300 cc. at the
time of bladder fill to test the suture line integrity. They also recommend using some

type of contrast i.e. povidone or methylene blue, making small leaks easier to see.
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Defining and comparing these two laparoscopic techniques of laparoscopic VVF
repair with and without omental flaps is long overdue as there has been a lack of clarity
in the literature. From pooling data, the surgical technique (transvesical vs.
extravesical), bladder layer closure, vaginal layer closure, interposition, and bladder
testing dye showed no statistical differences. However, laparoscopic VVF repair with
bladder fill test had statistically significant higher success rate compared to those
without bladder fill test.

The limitations of this systematic review include differences in follow-up period
and no randomized controlled trials. Most of the studies included in this review are case
series and case reports. Therefore, meta-analysis could not be performed. As a result,
conclusion on the best surgical technique of laparoscopic VVF repair cannot be drawn.
Further RCTs should be conducted.

The decision to approach, technique, interposition grafts, and layers of closure
remains controversial and remains a personal decision based upon a surgeon’s
experience and comfort level. Vasavada and Raz (editorial comment)®® said it most
eloquently: “The best chance for ultimate success of vesicovaginal fistula repair is
achieved not only with the first repair, but also the approach most familiar to the
surgeon”. No matter the approach the authors believe the most important aspect of the
VVF repair remains adequate dissection, a watertight seal and good postoperative

bladder decompression to allow for tissue healing.
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ABSTRACT

Structured summary 2 | Provide a structured summary including, as applicable: background; objectives; data sources; study eligibility criteria, 2-3
participants, and interventions; study appraisal and synthesis methods; results; limitations; conclusions and
implications of key findings; systematic review registration number.

INTRODUCTION

Rationale 3 | Describe the rationale for the review in the context of what is already known. 5-7

Objectives 4 | Provide an explicit statement of questions being addressed with reference to participants, interventions, 6-7
comparisons, outcomes, and study design (PICOS).

METHODS

Protocol and registration 5 | Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if available, provide 7
registration information including registration number.

Eligibility criteria 6 | Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., years considered, 7
language, publication status) used as criteria for eligibility, giving rationale.

Information sources 7 | Describe all information sources (e.g., databases with dates of coverage, contact with study authors to identify 8
additional studies) in the search and date last searched.

Search 8 | Present full electronic search strategy for at least one database, including any limits used, such that it could be 8
repeated.

Study selection 9 | State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if applicable, 9
included in the meta-analysis).

Data collection process 10 | Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) and any processes 9
for obtaining and confirming data from investigators.

Data items 11 | List and define all variables for which data were sought (e.g., PICOS, funding sources) and any assumptions and 9
simplifications made.

Risk of bias in individual 12 | Describe methods used for assessing risk of bias of individual studies (including specification of whether this was 9

studies done at the study or outcome level), and how this information is to be used in any data synthesis.




Summary measures 13 | State the principal summary measures (e.g., risk ratio, difference in means). 9

Synthesis of results 14 | Describe the methods of handling data and combining results of studies, if done, including measures of consistency 9
(e.q., I2) for each meta-analysis.

Risk of bias across studies 15 | Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication bias, selective 9
reporting within studies).

Additional analyses 16 | Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-regression), if done, indicating 9
which were pre-specified.

RESULTS

Study selection 17 | Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons for exclusions at 10
each stage, ideally with a flow diagram.

Study characteristics 18 | For each study, present characteristics for which data were extracted (e.g., study size, PICOS, follow-up period) and 10-18
provide the citations.

Risk of bias within studies 19 | Present data on risk of bias of each study and, if available, any outcome level assessment (see item 12). 9

Results of individual studies 20 | For all outcomes considered (benefits or harms), present, for each study: (a) simple summary data for each 13-18
intervention group (b) effect estimates and confidence intervals, ideally with a forest plot.

Synthesis of results 21 | Present results of each meta-analysis done, including confidence intervals and measures of consistency. N/A

Risk of bias across studies 22 | Present results of any assessment of risk of bias across studies (see Item 15). 9

Additional analysis 23 | Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression [see Item 16]). 19-20

DISCUSSION

Summary of evidence 24 | Summarize the main findings including the strength of evidence for each main outcome; consider their relevance to 20-25
key groups (e.g., healthcare providers, users, and policy makers).

Limitations 25 | Discuss limitations at study and outcome level (e.g., risk of bias), and at review-level (e.g., incomplete retrieval of 25
identified research, reporting bias).

Conclusions 26 | Provide a general interpretation of the results in the context of other evidence, and implications for future research. 25

FUNDING

Funding 27 | Describe sources of funding for the systematic review and other support (e.g., supply of data); role of funders for the 25

systematic review.

27



28

References

10.
11.

12.

13.

14.

15.

16.

Kohli N, Miklos ]. Meeting the challenge of vesicovaginal fistula repair:
conservative and surgical measures. 0BG MANAGEMENT. 2003;15(8):16-27.
LEE RA, SYMMONDS RE, WILLIAMS T]. Current Status of Genitourinary
Fistula. Obstetrics & Gynecology. 1988;72(3):313-319.

O'Conor V], Jr., Sokol JK, Bulkley GJ, Nanninga ]JB. Suprapubic closure of
vesicovaginal fistula. The Journal of urology. Jan 1973;109(1):51-54.

von Theobald P, Hamel P, Febbraro W. Laparoscopic repair of a vesicovaginal
fistula using an omental ] flap. British journal of obstetrics and gynaecology.
Nov 1998;105(11):1216-1218.

Miklos JR, Sobolewski C, Lucente V. Laparoscopic management of recurrent
vesicovaginal fistula. International urogynecology journal and pelvic floor
dysfunction. 1999;10(2):116-117.

Garthwaite M, Harris N. Vesicovaginal fistulae. Indian journal of urology : IJU :
journal of the Urological Society of India. Apr 2010;26(2):253-256.

Kumar S, Kekre NS, Gopalakrishnan G. Vesicovaginal fistula: An update.
Indian journal of urology : IJU : journal of the Urological Society of India. Apr
2007;23(2):187-191.

Alonso y Gregorio S, Alvarez Maestro M, Cabrera Castillo PM, Hidalgo
Togores L, de 1a Pena Barthel J]. Laparoscopic repair of the vesicovaginal
fistula (laparoscopic O'Connor repair). Actas urologicas espanolas. Nov
2009;33(10):1133-1137.

Stanford E, Romanzi L. Vesicovaginal fistula: what is the preferred closure
technique? International urogynecology journal Apr 2012;23(4):383-385.
Roth TM, Meeks GR. Vesicovaginal and Urethrovaginal Fistulas.
Sirithanaphol W, Nethuwakul N, Chotikawanich E. Laparoscopic
vesicovaginal fistula repair: a novel approach. Journal of the Medical
Association of Thailand = Chotmaihet thangphaet. Nov 2012;95 Suppl 11:511-
14.

Miklos JR, Moore RD. Laparoscopic transperitoneal extravesical approach to
vesicovaginal fistula repair without omental flap: a novel technique.
International urogynecology journal. 2014:1-2.

Miklos JR, Moore RD. Laparoscopic Extravesical Vesicovaginal Fistula Repair
Our Technique and Fifteen-Year Experience. International urogynecology
journal. 2014;In press.

Dutto L, O’Reilly B. Robotic repair of vesico-vaginal fistula with perisigmoid
fat flap interposition: state of the art for a challenging case? International
urogynecology journal. 2013;24(12):2029-2030.

Nagabhushana M, Kamath AJ, Manohar C. Laparoendoscopic Single-Site
Surgery in Urology Using Conventional Instruments: Our Initial Experience.
Journal of Endourology. 2013;27(11):1354-1360.

Garcia-Segui A. [Laparoscopic repair of vesico-vaginal fistula without
intentional cystotomy and guided by vaginal transillumination]. Actas
urologicas espanolas. Apr 2012;36(4):252-258.

28



17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

29

Kurz M, Horstmann M, John H. Robot-assisted laparoscopic repair of high
vesicovaginal fistulae with peritoneal flap inlay. European urology.
2012;61(1):229-230.

Miklos JR, Moore RD. Failed omental flap vesicovaginal fistula repair
subsequently repaired laparoscopically without an omental flap. Female
pelvic medicine & reconstructive surgery. Nov-Dec 2012;18(6):372-373.
Miklos JR, Moore RD. Vesicovaginal fistula failing multiple surgical attempts
salvaged laparoscopically without an interposition omental flap. Journal of
minimally invasive gynecology. 2012;19(6):794-797.

Rogers AE, Thiel DD, Brisson TE, Petrou SP. Robotic assisted laparoscopic
repair of vesico-vaginal fistula: the extravesical approach. The Canadian
journal of urology. 2012;19(5):6474-6476.

Roslan M, Markuszewski MM, Baginska ], Krajka K. Suprapubic transvesical
laparoendoscopic single-site surgery for vesicovaginal fistula repair: a case
report. Videosurgery and Other Miniinvasive Techniques. 2012.

Simforoosh N, Soltani MH, Lashay A, et al. Laparoscopic vesicovaginal fistula
repair: report of five cases, literature review, and pooling analysis. Journal of
Laparoendoscopic & Advanced Surgical Techniques. 2012;22(9):871-875.
Sirithanaphol W, Nethuwakul N, Chotikawanich E. Laparoscopic
Vesicovaginal Fistula Repair: A Novel Approach. Journal of the Medical
Association of Thailand = Chotmaihet thangphaet. 2012;95(11):S11-S14.
Utrera N, Foneron A, Castillo OA. Laparoscopic vesicovaginal fistula repair.
Archivos espanoles de urologia. 2012;65(10):887-890.

Zhang Q, Ye Z, Liu F, et al. Laparoscopic transabdominal transvesical repair of
supratrigonal vesicovaginal fistula. International urogynecology journal.
2013;24(2):337-342.

Abdel-Karim AM, Moussa A, Elsalmy S. Laparoendoscopic single-site surgery
extravesical repair of vesicovaginal fistula: early experience. Urology.
2011;78(3):567-571.

Abdel-Karim AM, Mousa A, Hasouna M, Elsalmy S. Laparoscopic
transperitoneal extravesical repair of vesicovaginal fistula. International
urogynecology journal. 2011;22(6):693-697.

Gupta NP, Mishra S, Hemal AK, Mishra A, Seth A, Dogra PN. Comparative
analysis of outcome between open and robotic surgical repair of recurrent
supra-trigonal vesico-vaginal fistula. Journal of Endourology.
2010;24(11):1779-1782.

Lee JH, Choi ]S, Lee KW, Han JS, Choi PC, Hoh J-K. Immediate laparoscopic
nontransvesical repair without omental interposition for vesicovaginal
fistula developing after total abdominal hysterectomy. JSLS: Journal of the
Society of Laparoendoscopic Surgeons. 2010;14(2):187.

Rizvi S, Gupta R, Patel S, Trivedi A, Trivedi P, Modi P. Modified Laparoscopic
Abdominal Vesico-Vaginal Fistula Repair—“Mini-0'Conor” Vesicotomy.
Journal of Laparoendoscopic & Advanced Surgical Techniques. 2010;20(1):13-
15.

29



31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44,

45.

46.

30

Gozen AS, Teber D, Canda AE, Rassweiler ]. Transperitoneal laparoscopic
repair of iatrogenic vesicovaginal fistulas: Heilbronn experience and review
of the literature. Journal of Endourology. 2009;23(3):475-479.

Alonso y Gregorio S, Maestro MA, Cabrera Castillo PM, Togores LH, Javier de
la Pefia Barthel J. Reparacidn laparoscopica de la fistula vesicovaginal
(O’Connor laparoscoépico). Actas urologicas espanolas. 2009;33(10):1133-
1137.

Porpiglia F, Fiori C, Morra [, Ragni F, Vaccino D, Scarpa RM. Laparoscopic
vesico-vaginal fistula repair: our experience and review of the literature.
Surgical Laparoscopy Endoscopy & Percutaneous Techniques. 2009;19(5):410-
414.

Shah §J. Laparoscopic transabdominal transvesical vesicovaginal fistula
repair. Journal of Endourology. 2009;23(7):1135-1137.

Dos Santos Abreu LdA, Tanaka M, Abreu SCd, et al. Laparoscopic
management of iatrogenic lesions. Journal of Endourology. 2008;22(6):1279-
1284.

Erdogru T, Sanl A, Celik O, Baykara M. Laparoscopic transvesical repair of
recurrent vesicovaginal fistula using with fleece-bound sealing system.
Archives of gynecology and obstetrics. 2008;277(5):461-464.

Hemal AK, Kolla SB, Wadhwa P. Robotic reconstruction for recurrent
supratrigonal vesicovaginal fistulas. The Journal of urology. 2008;180(3):981-
985.

Otsuka RAP, Amaro JL, Tanaka MT, et al. Laparoscopic repair of vesicovaginal
fistula. Journal of Endourology. 2008;22(3):525-528.

Mahapatra PD, Bhattacharyya P. Laparoscopic intraperitoneal repair of high-
up urinary bladder fistula: a review of 12 cases. International urogynecology
journal. 2007;18(6):635-639.

Nagraj H, Kishore T, Nagalaksmi S. Early laparoscopic repair for
supratrigonal vesicovaginal fistula. International urogynecology journal.
2007;18(7):759-762.

Tiong HY, Shim T, Lee YM, Tan JKN. Laparoscopic repair of vesicovaginal
fistula. International urology and nephrology. 2007;39(4):1085-1090.
Schimpf MO, Morgenstern JH, Tulikangas PK, Wagner JR. Vesicovaginal fistula
repair without intentional cystotomy using the laparoscopic robotic
approach: a case report. JSLS: Journal of the Society of Laparoendoscopic
Surgeons/Society of Laparoendoscopic Surgeons. 2006;11(3):378-380.

Sears CLG, Schenkman N, Lockrow EG. Use of end-to-end anastomotic sizer
with occlusion balloon to prevent loss of pneumoperitoneum in robotic
vesicovaginal fistula repair. Urology. 2007;70(3):581-582.

Modi P, Goel R, Dodia S. Laparoscopic repair of vesicovaginal fistula. Urologia
Internationalis. 2006;76(4):374-376.

Patankar S, Dobhada S, Bhansali M. Vesicovaginal fistula with secondary
vaginal stones. Journal of Laparoendoscopic & Advanced Surgical Techniques.
2006;16(4):386-389.

Sundaram BM, Kalidasan G, Hemal AK. Robotic repair of vesicovaginal fistula:
case series of five patients. Urology. 2006;67(5):970-973.

30



47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.
60.

61.

62.

63.

64.

31

Wong C, Lam PN, Lucente VR. Laparoscopic transabdominal transvesical
vesicovaginal fistula repair. Journal of endourology. 2006;20(4):240-243.
Chibber PJ, Shah HN, Jain P. Laparoscopic O’Conor's repair for vesico-vaginal
and vesico-uterine fistulae. BJU international. 2005;96(1):183-186.
Melamud O, Eichel L, Turbow B, Shanberg A. Laparoscopic vesicovaginal
fistula repair with robotic reconstruction. Urology. 2005;65(1):163-166.
Sotelo R, Mariano MB, Garcia-Segui A, et al. Laparoscopic repair of
vesicovaginal fistula. The Journal of urology. 2005;173(5):1615-1618.

Ou C-S, Huang U-C, Tsuang M, Rowbotham R. Laparoscopic repair of
vesicovaginal fistula. Journal of Laparoendoscopic & Advanced Surgical
Techniques. 2004;14(1):17-21.

Nabi G, Hemal A. Laparoscopic repair of vesicovaginal fistula and right
nephrectomy for nonfunctioning kidney in a single session. Journal of
endourology. 2001;15(8):801-803.

Miklos ], Sobolewski C, Lucente V. Laparoscopic management of recurrent
vesicovaginal fistula. International urogynecology journal. 1999;10(2):116-
117.

Theobald P, Hamel P, Febbraro W. Laparoscopic repair of a vesicovaginal
fistula using an omental ] flap. B/OG: An International Journal of Obstetrics &
Gynaecology. 1998;105(11):1216-1218.

Phipps J. Laparoscopic repair of posthysterectomy vesicovaginal fistula: two
case reports. Gynaecological Endoscopy. 1996;5:123-124.

Nezhat CH, Nezhat F, Nezhat C, Rottenberg H. Laparoscopic repair of a
vesicovaginal fistula: a case report. Obstetrics & Gynecology. 1994;83(5):899-
901.

Tenggardjaja CF, Goldman HB. Advances in Minimally Invasive Repair of
Vesicovaginal Fistulas. Current urology reports. 2013;14(3):253-261.

Ayed M, Atat RE, Hassine LB, Sfaxi M, Chebil M, Zmerli S. Prognostic factors of
recurrence after vesicovaginal fistula repair. International journal of urology.
2006;13(4):345-349.

Kelly J. Vesicovaginal fistulae. British journal of urology. 1979;51(3):208-210.
Goh JT, Browning A, Berhan B, Chang A. Predicting the risk of failure of
closure of obstetric fistula and residual urinary incontinence using a
classification system. International urogynecology journal.
2008;19(12):1659-1662.

Rathee S, Nanda S. Vesicovaginal fistulae: a 12-year study. Journal of the
Indian Medical Association. 1995;93(3):93-94.

Angioli R, Penalver M, Muzii L, et al. Guidelines of how to manage
vesicovaginal fistula. Critical reviews in oncology/hematology.
2003;48(3):295-304.

Couvelaire R. Reflections on a personal statistics of 136 vesicovaginal fistulas.
Journal d'urologie médicale et chirurgicale. 1953;59(3-4):150.
Turner-Warwick R. The use of the omental pedicle graft in urinary tract
reconstruction. The Journal of urology. 1976;116(3):341-347.

31



65.

66.

67.

68.

32

Evans DH, Madjar S, Politano VA, Bejany DE, Lynne CM, Gousse AE.
Interposition flaps in transabdominal vesicovaginal fistula repairs: are they
really necessary? Urology. 2001;57(4):670-674.

Pshak T, Nikolavsky D, Terlecki R, Flynn BJ. Is Tissue Interposition Always
Necessary in Transvaginal Repair of Benign, Recurrent Vesicovaginal
Fistulae? Urology. 2013;82(3):707-712.

Sokol Al, Paraiso FR, Cogan SL, Bedaiwy MA, Escobar PF, Barber MD.
Prevention of vesicovaginal fistulas after laparoscopic hysterectomy with
electrosurgical cystotomy in female mongrel dogs. American journal of
obstetrics and gynecology. 2004;190(3):628-633.

NESRALLAH L], SROUGI M, GITTES RF. The O'Conor technique: the gold
standard for supratrigonal vesicovaginal fistula repair. The Journal of urology.
1999;161(2):566-568.

32



	Protocol and registration
	Eligibility Criteria
	Information sources
	Search
	Study selection
	Data collection process
	Data items

