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Abstract

Introduction In the Western world today, urogenital fistula, including vesicovaginal fistula (VVF), is rare. However, while
it remains significant in developing parts of the world due to prolonged and obstructed labor, in this study, we systematically
reviewed the existing literature, discussing VVF occurrence, its etiology, and outcomes.

Material and Methods We used electronic databases to search relevant articles from 2010-2020. The screening was per-
formed with the help of Covidence. Relevant data from included studies were extracted in excel sheets, and final analysis
was done using CMA-3 using proportion with 95% confidence interval (CI).

Results Fifteen studies reported the VVF among the fistula series. The pooled result showed 76.57% cases of VVF (CI,
65.42-84.96), out of which 27.54% were trigonal, 55.70% supra-trigonal, and the rest with a varied description like cir-
cumferential, juxta-cervical, juxta-urethral. Obstetric etiology was commonly reported with 19.29% (CI, 13.26-27.21) with
cesarean section and 31.14% (CI, 18.23-47.86) with obstructed labor. Hysterectomy was the commonly reported etiology
among gynecological etiology (46.52%, CI; 36.17-57.19). Among different surgical treatments employed for fistula closure,
49.50% were by abdominal approach (CI, 37.23-61.82), and 42.31% by vaginal approach (CI, 31.82-53.54). Successful
closure of fistula was reported in 87.09% of the surgeries (CI, 84.39-89.38).

Conclusion The vesicovaginal fistula is the most common type of genitourinary fistula. Major causes of fistula are gyneco-
logical surgery, obstructed labor, and cesarean section. The vaginal approach and abdominal are common modalities of repair
of fistula with favorable outcomes in the majority of the patients.
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Introduction

Vesicovaginal fistula (VVF) is an abnormal connection
between the urinary bladder and the vagina, which causes
leakage of urine in the vagina. Although a rare entity, uro-
genital fistula is caused mainly by surgery, radiation therapy,
or malignancy in the Western world [1]. It occurs due to
obstetric complications such as prolonged and obstructed
labor in developing parts of the world. It remains an impor-
tant but neglected topic that the World Health Organization
has referred to as a forgotten disease [2—4]. The incidence
of VVF ranges from 0.3 to 2% [5]. At least 3 million women
worldwide are believed to have an untreated vesicovaginal
fistula, with the majority of them from Africa and Southern
Asia. In Africa, 30,000 to 130,000 women develop vesicov-
aginal fistula annually [1]. Women having VVF are continu-
ously damp from urine leakage and sometimes suffer genital
ulceration, infections, and an unpleasant smell. Approxi-
mately 20% of women with fistula often develop unilateral
or bilateral foot drop that restricts their daily activities [6].

In women with this disorder, it causes physical, social,
and psychological effects. VVF prevention and management
can be supported by knowledge of the disease, professional
birth attendance, surgical care, along with therapeutic sup-
port. Addressing the rising public health concerns of VVF,
various charitable and non-governmental organizations are
developing management programs and establishing particu-
lar centers for the care of patients with VVF [3, 7].

The majority of reports for VVF consisted of case series
and experiences of health professionals. Whereas the exist-
ing studies were not specific, with studies mostly focused on
obstetric fistulas as mainstream. In this study, we system-
atically reviewed the existing literature of the last decade,
discussing the occurrence of vesicovaginal fistula, its etiol-
ogy, surgical approach, and outcomes after developing VVF.

Material and Methods
Protocol

Our systematic review and meta-analysis were conducted
according to the MOOSE guidelines after registration in
PROSPERO (CRD42020215772) [8].

Eligibility Criteria

We included cross-sectional studies, case-control stud-
ies, cohort studies, and case series (more than 20 patients)
with women diagnosed with vesicovaginal fistula during
2010-2020 and excluded studies with women diagnosed as

other causes of urinary incontinence and pregnant women.
We also excluded the study with inadequate data and results.
In addition, letters to the editor, viewpoints, and experiences
were also excluded in the study.

Search Strategy

We used electronic databases like PubMed, PubMed Central,
Scopus, and Embase to search relevant articles from 2010
to 2020 using terms like “vesicovaginal fistula”, “VVF” and
“gynecological fistula” with appropriate Boolean operators.
The detailed search strategy is included in the supplemen-
tary file.

Study Selection

Two reviewers (PJ and PK) independently screened the title
and abstract of imported studies, and any arising conflict
was solved by the third reviewer (GM). A full-text review
was done independently by GM and PK. Data were extracted
for both quantitative and qualitative synthesis. The conflicts
were resolved by taking the opinion of the third reviewer
(PJ). The screening was performed with the help of Covi-
dence [9].

Data Extraction

Relevant data, including study characteristics, quality, and
endpoints, were extracted onto a standardized form designed
in Excel. Our outcomes were the prevalence of overall geni-
tourinary fistulas, vesicovaginal fistulas among different
genitourinary fistula, anatomical types of vesicovaginal fis-
tula, and gynecological etiology of vesicovaginal fistula, the
surgical approach for closure, and success of closure of the
vesicovaginal fistula. We extracted the data from included
studies based on our outcomes of interest.

Methodologic Quality

The quality of individual articles was evaluated using the
Joanna Briggs Institute (JBI) critical appraisal. In addition,
the risk of bias was assessed. Two of the authors had inde-
pendently assessed the design of each study, the number of
patient included outcomes of VVF, included risk factors, and
if the outcome as mentioned earlier were measured. Disa-
greements were resolved by discussion with a third person.

Data Analysis
Data were analyzed using CMA-3 [41]. The proportion was
used as a measure of effects, and the I? test measured het-

erogeneity. The random/fixed-effect model was used based
on heterogeneity.
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Sensitivity Analysis

Sensitivity analysis was done by excluding individual studies
to observe the impact of individual studies.

Subgroup Analysis

Subgroup analysis was performed while evaluating the out-
come of interest as appropriate. In addition, less commonly
reported results were tabulated in supplementary files.

Publication Bias

Publication bias across the study was assessed using Egger’s
funnel plot using the MD and 1/SE values for appropriate
outcomes.

Results

We identified a total of 8288 studies after thorough
database searching and a total of 1875 duplicates were
removed. We screened 6413 studies and excluded 6014
studies. After assessing 399 studies for full-text eligibil-
ity, 368 were excluded for definite reasons (Fig. 1). The

)

remaining 31 studies were included in the qualitative sum-
mary and quantitative analysis (Table 2 and Supplemen-
tary file 2).

Quantitative Analysis

Total of 31 studies were included in the analysis. There
was no study from an apparently normal population inves-
tigating genitourinary fistula, but two studies evaluated
the prevalence of genitourinary fistula (GUF) among risk
groups and showed 12.3% (CI: 1.5-56%) (Supplement file
3, Fig. 1).

Rate of VVF Among GUF

Fifteen studies reported the VVF among the GUF series
they have studied. Pooling the data using the random effect
model showed 76.57% of cases were VVF among GUF
(proportion, 0.7657; CI, 0.6542-0.8496) (Fig. 2). Sensi-
tivity analysis to gauge the impact of individual studies in
the overall result was conducted by excluding individual
studies and showed no significant change after excluding
particular studies (Supplement file 3, Fig. 2).

Fig.1 PRISMA flow diagram
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Fig.2 Rate of vesico-vaginal Vesico-vaginal fistula among Genito-urinary fistula
fistula (VVF) among genitou-
ri‘nary fistula '(GUF) studied in Study name Statistics for each study Event rate
different studies Event Lower Upper and 95% CI
limit limit Total
Raassen TJIP et al. (2014) 0.436 0.402 0.471 351/805
Osman SA et al. (2018) 0.531 0.361 0.694 17132
Pradhan HK et al. (2020) 0.548 0.469 0.625 85/155
Richter LA et al. (2020) 0.622 0.584 0.659 392/630
Nawaz H et al. (2010) 0.624 0.557 0.687 133/213 L]
Mathur R et al. (2010) 0.640 0.499 0.760 32/50
Hilton P. (2011) 0.736 0.687 0.779 256 /348 [ |
Cromwell D et al. (2012) 0.758 0.733 0.781 905/1194 [ |
Barageine JK et al. (2020) 0.786 0.710 0.846 110/ 140 | |
Kumar M et al. (2018) 0.797 0.749 0.838 248 /311 |
Mancini M et al. (2020) 0.819 0.746 0.875 113/138 [ |
Singh O et al. (2010) 0.881 0.744 0.950 37142 |
Kayondo M et al. (2011) 0.896 0.806 0.947 69 /77
Chang et al. (2019) 0.914 0.898 0.929 1187 /1298
Delamou A et al. (2015) 0.966 0.958 0.973 2045/2116
0.766 0.654 0.850 ¢

-1.00-0.50 0.00 0.50 1.00

Common Anatomical Types of Fistula Reported

In most studies, there were no clear specifications of differ-
ent anatomical types of VVF rather classified overall GUF,
so while pooling anatomical types of all GUF pooled.
Pooling of data from six studies reporting a common
anatomical type of fistula using a random-effect model
showed supra-trigonal in 55.70% (Proportion, 0.5570; CI,
0.3439-0.7510; I, 93.87), trigonal in 27.54% (Proportion,
0.2754; CI, 0.1811-0.3952; I, 83.86) (Fig. 3). Rest, less
commonly reported fistula were circumferential, juxta-
cervical, juxta-urethral, etc. (Supplement file 3, Table 1).

Obstetric Fistula

Obstetric etiology was commonly reported etiology in
most of the studied fistula population.

Cesarean Section

Pooling of data from 19 studies reporting a cesarean sec-
tion using a random-effect model showed 19.29% (pro-
portion, 0.1929; CI, 0.1326-0.2721; I*, 97.78) (Fig. 4).
Sensitivity analysis to gauge the impact of the individual
study on the cesarean section as etiology was carried out
by excluding individual studies and showed no significant
change after excluding particular studies (Supplement file
3, Fig. 3).

Obstructed Labor

Pooling of data from 13 studies reporting an obstructed labor
using a random-effect model showed 31.14% (proportion,
0.3114; CI, 0.1823-0.4786; I*, 96.80) (Fig. 5). Sensitiv-
ity analysis to gauge the impact of the individual study on
obstructed labor as etiology was carried out by excluding
individual studies and showed no significant change after
excluding a particular study (Supplement file 3, Fig. 4).
Other less commonly reported obstetric etiology of fistula
were vaginal delivery, cesarean hysterectomy, instrumental
delivery, etc. (Supplement file 3, Table 2). Most obstetric fis-
tulae were iatrogenic in origin, and the commonly reported
were cesarean section, cesarean hysterectomy, instrumental
deliveries, etc. (Supplement file 3, Table 3).

Gynecological Etiology of Fistula

Among gynecological etiology, hysterectomy (vaginal,
abdominal) was the commonly reported etiology. Less
widely reported gynecological etiologies include radiation
therapy for cancer, different gynecological procedures, and
cancer (Supplement file 3, Table 4).

Among 16 studies reporting hysterectomy, pooling of
data using a random-effect model showed 46.52% of fis-
tula associated with hysterectomy (proportion, 0.4652; CI,
0.3617-0.5719, I?, 95.72) (Fig. 6). Sensitivity analysis to
gauge the impact of the individual study on hysterectomy as
etiology was carried out by excluding individual studies and
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Commonly reported anatomical types of fistula

Group by Study name

Subgroup within study

Statistics for each study Event rate and 95% CI

Subgroup within study

Supratrigonal Shaker H et al. (2011) Supratrigonal
Supratrigonal Nawaz H et al. (2010)  Supratrigonal
Supratrigonal Mancini M et al. (2020) Supratrigonal
Supratrigonal Ojewola RW et al. (2018$upratrigonal
Supratrigonal Lee D etal. (2014) Supratrigonal
Supratrigonal Chandna A et al. (2020) Supratrigonal
Supratrigonal

Trigonal Chandna A et al. (2020) Trigonal
Trigonal Mancini M et al. (2020) Trigonal
Trigonal Lee D etal. (2014) Trigonal
Trigonal Shaker H etal. (2011) Trigonal
Trigonal Ojewola RW et al. (2018]rigonal
Trigonal Nawaz H et al. (2010)  Trigonal
Trigonal

Event Lower Upper

rate limit limit p-Value Total

0127 0065 0234 0000 8/63 ]
0316 0243 0399 0000 42/133 [ |

0629 0541 0.709 0.005 78/124
0660 0524 0.774 0.022 35/53
0.712 0592 0.808 0.001 47/66 .
0909 0.753 0.970 0.000 30/33 .
0.557 0.344 0.751 0.608 ’
0.091 0.030 0.247 0.000 3/33
0.169 0.113 0.246 0.000 21/124

0273 0179 0.392 0.000 18/66

0.333 0228 0458 0.009 21/63
0340 0226 0476 0.022 18/53
0459 0376 0.544 0.341 61/133

* ..l..

0275 0.181 0.395  0.000

-1.00 -0.50 0.00 0.50 1.00

Fig.3 Commonly reported anatomical types of fistula

showed no significant change after excluding a particular
study (Supplement file 3, Fig. 5).

Surgery for Fistula Closure

Different types of surgical treatment were employed as a
definitive treatment of fistula closure. Due to the unavailabil-
ity of data on surgical treatment of VVF, the management
of GUF was only reported in most studies, so pooling was
done for the management of GUF. Surgical approach for
closure includes the vaginal approach, abdominal approach,
combined abdominal and vaginal, laparoscopic approach,
and less commonly employed procedures were diversion
techniques, etc. (Supplement file 3, Table 5).

The abdominal approach was reported in 17 studies. Pool-
ing of data showed that 49.50% of the surgical closure was
done by the abdominal approach (proportion, 0.4950; CI,
0.3723-0.6182; I?, 93.55) (Fig. 7). Sensitivity analysis to
gauge the impact of the individual study on the abdominal
approach for fistula closure was carried out by excluding

@ Springer

individual studies and showed no significant change after
excluding particular studies (Supplement file 3, Fig. 6).

A vaginal approach for fistula closure was reported in
14 studies. Pooling of data showed 42.31% of procedures
carried out by a vaginal approach (proportion, 0.4231; CI,
0.3182-0.5354) (Fig. 8). Sensitivity analysis to gauge the
impact of the individual study on the vaginal approach for
fistula closure was carried out by excluding individual stud-
ies (Supplement file 3, Fig. 7).

Successful Closure of the Fistula

Twenty-three studies reported successful closure of fis-
tula in their outcome. In 87.09% of the surgeries (propor-
tion, 0.8709; CI, 0.8439-0.8938), a successful closure
of fistula was reported (Fig. 9). Sensitivity analysis on
successful fistula closure by excluding individual studies
showed no differences (Supplement file 3, Fig. 8). Among
operated cases, 82.69% were successful and continent sur-
geries (Proportion, 0.8269; CI, 0.7393-0.8895; P, 83.39)
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Fig.4 Cesarean section as cul-
prit etiology for fistula among

GUF cases reported in various
studies

Fig.5 Obstructed labor as cul-
prit etiology for fistula among

GUF cases reported in various
studies

(Supplement file 2, Fig. 9.). Sensitivity analysis on suc-

Proportion of C-section among genitourinary fistula reported in various studies

Study name

Mancini M et al. (2020)
Cromwell D et al. (2012)
Hilton P. (2011)

Kumar M et al. (2018)
Zhou L et al. (2016)

Tatar B et al. (2017)
Reddy SVK et el. (2019)
Chandna A et al. (2020)
Gupta NP et al. (2010)
Nawaz H et al. (2010)
Pradhan HK et al. (2020)
Mathur R et al. (2010)
Delamou A et al. (2015)
Rupley DM et al. (2020)
Richter LA et al. (2020)
Barageine JK et al. (2020)
Raassen TJIP et al. (2014)
Kayondo M et al. (2011)
Osman SA et al. (2018)

Statistics for each study

Event
rate

0.032
0.036
0.043
0.048
0.050
0.100
0.118
0.121
0.125
0.128
0.130
0.188
0.322
0.434
0.457
0.493
0.574
0.597
0.909
0.193

Lower
limit
0.012
0.026
0.026
0.028
0.024
0.025
0.045
0.046
0.048
0.081
0.095
0.087
0.303
0.404
0.408
0.411
0.539
0.485
0.700
0.133

Upper
limit
0.083
0.051
0.070
0.083
0.102
0.324
0.275
0.282
0.289
0.196
0.177
0.359
0.342
0.464
0.506
0.575
0.608
0.701
0.977
0.272

Total

4/124
33/905
157348
127248

771139

2/20
4/34
4/33
4/32
177133
34 /261
6/32
698 /2166
454 /1046
17917392
69/140
462 /805
46 /77
20/22

Event rate
and 95% CI

-

-1.00 -0.50 0.00 0.50 1.00

Proportion of Obstructed labor among genitourinary fistula reported in various studies

Study name

Hilton P. (2011)
Chandna A et al. (2020)
Zhou L et al. (2016)
Kayondo M et al. (2011)
Reddy SVK et el. (2019)
Pradhan HK et al. (2020)
Farahat YA et al. (2012)
Nawaz H et al. (2010)
Mathur R et al. (2010)
Kumar M et al. (2018)
Singh O et al. (2010)
Gupta NP et al. (2010)

Sunday-Adeoye | et al. (2011)

Statistics for each study

Event
rate

0.006
0.030
0.230
0.234
0.235
0.249
0.348
0.376
0.500
0.504
0.524
0.563
0.857
0.311

Lower
limit
0.001
0.004
0.168
0.153
0.122
0.200
0.184
0.298
0.333
0.442
0.375
0.390
0.822
0.182

Upper
limit
0.023
0.186
0.307
0.341
0.405
0.305
0.557
0.461
0.667
0.566
0.668
0.721
0.886
0.479

Total

2/348
1/33
32/139
18177
8/34
65/261
8/23
50/133
16/32
125/248
22/42
18/32
396 /462

Event rate and 95% CI

-1.00 -0.50 0.00 0.50 1.00

cessful and continent surgeries by excluding individual

studies showed no significant differences (Supplement

file 3, Fig. 10).

Publication Bias

Included studies showed some publication bias for the

respective outcome. Supplementary file 3, Fig. 11 showed
publication bias of reporting VVF among fistula using Egg-
er’s funnel plot.

@ Springer
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28/28
Success =119

Total VVF: 28/30

Hysterectomy for malignant

condition = 28/139

=139 Approach

Total patients (T

Hospital-based retrospec-

Zhou et al. [40] (2016)

Failure = 20

Vaginal = 114

46.6

Fistula number

Age, years T

tive study

Hysterectomy for benign
condition = 68/139

=25

Abdominal

Single = 123/139

Obstructed labor = 32/139

Cesarean = 7/139

Multiple = 16/139

Others = 4/139202

AH, abdominal hysterectomy; CS, cesarean section; LH, laparoscopic hysterectomy; LSCS, a lower segment cesarean section; RVF, recto vaginal fistula; 7, total patients; TAH, total abdominal

hysterectomy; UGF, urogenital fistula; VH, vaginal hysterectomy; VVF, vesico-vaginal fistula

Discussion

Vesicovaginal fistulas have a significant impact on the
patient’s physical, social, and mental well-being. They
have remained a concealed condition as it affects most
of the overlooked population of women in the rural parts
of the world. It can stigmatize a woman in society and
lower her self-confidence and outlook towards life. A
paper labels obstetric fistula to be the neglected condition
of poverty [42]. There is a need for effective measures to
prevent this condition by properly identifying the etiology,
its occurrence, and risk factors in the community. Fur-
thermore, there is a need for proper universal education,
empowerment of women with accessible and improved
medical services.

We found that the vesicovaginal fistula is the most com-
mon type of genitourinary fistula, and it accounted for
76.57% of various types of genitourinary fistula. This is
concordant with Hillary’s systematic review, which men-
tions vesicovaginal fistula as the most common type of fis-
tula [3]. We found that the prevalence of genitourinary fis-
tula (GUF) among the risk group is 12.3% (CI: 1.5-56%).
However, this estimate was based on just two studies, and
the lack of inclusion of normal women of reproductive
age group makes our finding hard to generalize. Among
the different types of vesicovaginal fistula, the common
types were supra-trigonal in 55.70%, followed by trigo-
nal in 27.54%, and other types including circumferential,
juxta-cervical, and juxtaurethral. VVF can be classified
on various bases like the fistula site, etiology, involve-
ment of continent mechanism, size of fistula, and clinical
examination. Classification of fistula into types aids in the
decision-making about the management of the patients,
adjunct treatments, and follow-up guidance.

The pooling of data from our study showed that the
primary etiology of the fistula was obstructed labor and
C-section among obstetric etiology, and history of gyneco-
logical surgery among gynecological etiology. This aligns
with a review that points out the common cause of VVF in
developed countries to be pelvic surgery [3]. In cases of
underdeveloped countries, prolonged obstructive labor is
noted to be the most common etiology (95.2%), followed
by cesarean section (9%) and instrumental delivery (2%)
[3]. There is a significant discrepancy in VVF’s reported
incidence and causes between the developed (0.3%) and
developing nations (2%) [43]. These figures suggest the
need for more intensive studies in this area, especially in
developing countries, due to its relatively high incidence
and preventable etiology. There is a lack of adequate stud-
ies done in these nations reporting on vesicovaginal fistula.

The timing of repair of the vesicovaginal fistula is
widely debated, dependent on the status of surrounding
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Fig.6 Hysterectomy as culprit

Proportion of hysterectomy as a cause of fistula among genitourinary fistula

etiology for fistula among GUF

cases reported in various studies Study name

Ojewola RW et al. (2018)
Nawaz H et al. (2010)
Raassen TJIP et al. (2014)
Singh O et al. (2010)
Gupta NP et al. (2010)
Mathur R et al. (2010)
Reddy SVK et el. (2019)
Kumar M et al. (2018)
Hilton P. (2011)
Cromwell D et al. (2012)
Farahat YA et al. (2012)
Zhou L et al. (2016)
Mancini M et al. (2020)
Tatar B et al. (2017)
Chandna A et al. (2020)
Lee D et al. (2014)

Statistics for each study Event rate
Event Lower Upper and 95% Cl

rate limit limit Total
0.176 0.094 0.306 9/51 | 3
0.188 0.130 0.263 25/133 |
0.196 0.170 0.225 158/ 805 |
0.310 0.189 0.463 13742 L
0.313 0.177 0.490 10/32 L o
0.313 0.177 0.490 10/32 L o
0.324 0.189 0.495 11/34 L .
0.363 0.305 0.425 90 /248 [ |
0.457 0.405 0.510 159/ 348
0.471 0.438 0.503 426 / 905
0.522 0.325 0.712 12/23
0.691 0.609 0.762 96 /139 ||
0.734 0.649 0.804 91/124 ||
0.800 0.572 0.923 16/20 -
0.818 0.650 0.916 271733 -3
0.879 0.776 0.938 58 /66 |
0.465 0.362 0.572

-1.00-0.50 0.00 0.50 1.00

Fig.7 Abdominal approach for

Proportion of abdominal approach for surgery among genitourinary fistula

surgery among GUF

Study name Statistics for each study Event rate
Event Lower Upper and 95% Cl
rate limit limit Total
Kurniawati EM et al. (2020) 0.063 0.009 0.335 1/16 :—
Nawaz H et al. (2010) 0.098 0.058 0.161 13/133
Zhou L et al. (2016) 0.180 0.125 0.253 25/139 ||
Lee D etal. (2014) 0.242 0.154 0.360 16 /66 ]
Hilton P. (2011) 0.309 0.259 0.365 90 /291 [ |
Akpak YK et al. (2020) 0.333 0.218 0.472 17151 L
Osman SA et al. (2018) 0.375 0.208 0.578 9/24
Mathur R et al. (2010) 0.500 0.356 0.644 22 /44
Kumar M et al. (2018) 0.504 0.442 0.566 125/ 248
Richter LA et al. (2020) 0.510 0.449 0.570 1327259
Reddy SVK et el. (2019) 0.618 0.447 0.763 21/34
Tatar B et al. (2017) 0.650 0.426 0.823 13/20
Farahat YA et al. (2012) 0.696 0.485 0.847 16/23
Singh O et al. (2010) 0.718 0.559 0.836 28/39
Mancini M et al. (2020) 0.899 0.836 0.939 124 /138
Singh V et al. (2011) 0.990 0.857 0.999 48 /48
Ojewola RW et al. (2018) 0.991 0.869 0.999 53/53
0.495 0.372 0.618

-1.00-0.50 0.00 0.50 1.00

tissues. Early repair is preferred in the case of instrumental
delivery or cesarean section when the tissue is healthy.
However, in cases of gynecological surgery, a 6—12-
week delay allows dissipation of most granulation tis-
sue, increasing the possibility of a successful repair. This
review shows that most of the research displayed that the
surgery successfully treated the fistula, with 87.09% hav-
ing urinary continence post-surgery. Rajamaheswari et al.
[44] demonstrated the successful vaginal and abdominal

repair outcome as 86.7% and 100%, respectively. The
study also concluded that most supratrigonal VVF showed
comparable results when approached vaginally or abdomi-
nally [44]. Another study by El-Azab [45] noted that the
success rate for a vaginal approach was 91%, whereas an
abdominal repair was 84%. The preferred approach for
surgical repair relies on the surgeon’s familiarity, loca-
tion of the fistula, space in the vaginal cavity, need for
procedures like ureteric reimplantation, and feasibility
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Fig.8 Vaginal approach for

surgery among GUF

Fig.9 Successful surgery
among GUF

Proportion of vaginal approach for surgery among genitourinary fistula

Study name

Mancini M et al. (2020)
Reddy SVK et el. (2019)
Tatar B et al. (2017)
Singh O et al. (2010)
Farahat YA et al. (2012)
Mathur R et al. (2010)
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Kumar M et al. (2018)
Osman SA et al. (2018)
Richter LA et al. (2020)
Akpak YK et al. (2020)
Hilton P. (2011)

Lee D et al. (2014)
Kurniawati EM et al. (2020)

Statistics for each study Event rate

Event Lower Upper and 95% Cl
rate limit limit Total
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0.938 0.665 0.991 15/16

0.423 0.318 0.535 -1

-1.00-0.50 0.00 0.50

-

.00

Proportion of successful surgery among genitourinary fistula

Study name

Kurniawati EM et al. (2020)
Shaker H et al. (2011)
Hilton P. (2011)

Kayondo M et al. (2011)
Reddy SVK et el. (2019)
Pradhan HK et al. (2020)
Akpak YK et al. (2020)
Delamou A et al. (2015)
Zhou L et al. (2016)
Singh V et al. (2011)
Nawaz H et al. (2010)
Cromwell D et al. (2012)
Ojewola RW et al. (2018)
Farahat YA et al. (2012)
McCurdie FK et al. (2018)
Kumar M et al. (2018)
Gupta NP et al. (2010)
Mathur R et al. (2010)
Chandna A et al. (2020)
Mancini M et al. (2020)
Tatar B et al. (2017)

Lee D et al. (2014)
Wahab F et al. (2016)

Statistics for each study

Event rate and 95% CI

Event Lower Upper
rate limit limit Total
0.688 0.433 0.864 11716 L
0.714 0.591 0.812 451763 -
0.767 0.720 0.809 267 /348 | |
0.797 0.686 0.876 55 /69 -
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0.839 0.772 0.889 130/ 155 |
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0.887 0.770 0.948 47153 =
0.913 0.711 0.978 211723 —
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0.936 0.896 0.961 218 /233
0.938 0.782 0.984 30/32
0.938 0.782 0.984 30/32
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0.950 0.718 0.993 19/20
0.970 0.887 0.992 64 /66
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0.871 0.844 0.894 []

-1.00 -0.50 0.00 0.50 1.00

of getting necessary interposition flaps. Both routes have
their advantages and drawbacks. Our study found a higher
rate of abdominal approach for the correction of the fistula
than the vaginal approach. Usually, the abdominal route
is chosen when the vaginal repair is contraindicated. The
vaginal approach was used in 42.31% of patients with vesi-
covaginal fistula based on our study, which is far lower
than Hillary’s review in which 71% and 81% of repair
of lower urinary tract fistula were done transvaginally

@ Springer

[3]. There are multiple advantages with a vaginal repair,
such as shorter operative time, decreased hospital stay,
reduced blood loss, and avoidance of abdominal and blad-
der incisions. However, both studies pointed out a lack of
randomized trials to effectively compare the benefits of
transabdominal and transvaginal approaches, which could
provide an important area of study for future research [44,
45].
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It is important to implement guidelines on safe obstet-
ric practice and good surgical practice in gynecological
surgeries that would help reduce the genitourinary fistula.
However, one of the limitations of our review could be the
inability to correctly portray the incidence and prevalence
rates because many cases occur in developing nations where
there is a lack of proper diagnosis, documentation, and treat-
ment modalities available. Additionally, most studies did
not clearly report the outcome of VVF separately, instead,
they reported the outcome of overall GUF so we could not
fully dissect the details of VVF alone. Also, our review was
limited to English-language articles alone. Thus, we rec-
ommend formulating national policies that disseminate the
information about the condition among middle-aged women,
proper identification and documentation of the cases seen,
proper maternal prenatal, natal, and postnatal care, and
the provision of proper technologies and resources for its
treatment.

Selecting the abdominal or vaginal approach of vesico-
vaginal fistula repair may be biased by the surgeon’s basic
specialization, whether gynecologist or urologist. Thus,
another variable of study would be a basic specialization or
specialty unit carrying out the repair.

Conclusion

Vesicovaginal fistula is the most common type of geni-
tourinary fistula. Still, there is a significant discrepancy in
the incidence and causes of VVF between developed and
developing nations, and obstructed labor leads to the most
common cause in developing countries. Though we have
noticed that both vaginal and abdominal approaches are
almost equally used to repair a fistula, both show favora-
ble outcomes. This could be the result of bias of operating
surgeons’ preference based on their initial training. More
robust studies and improved reporting of cases should be
encouraged to improve the data in the future.

Abbreviations AH: Abdominal hysterectomy; CS: Cesarean section;
LH: Laparoscopic hysterectomy; LSCS: Lower segment cesarean sec-
tion; RVF: Recto vaginal fistula; TAH: Total abdominal hysterectomy;
UGF: Urogenital fistula; VH: Vaginal hysterectomy; VVF: Vesico-
vaginal fistula

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s43032-021-00832-8.

Acknowledgements None.

Availability of Data and Materials The datasets analyzed during the
current study are available within manuscripts or supplementary files.

Author Contribution DBS, PB, and GD contributed to the concept and
design, analysis, and interpretation of data. DBS, PB, PK, PJ, GM, MS,

and PG contributed to the literature search, data extraction, review, and
initial manuscript drafting. GD and GB interpretation of data, revising
the manuscript for important intellectual content, and approval of the
final manuscript.

All authors were involved in drafting and revising the manuscript
and approved the final version.

Declarations

Ethics Approval and Consent to Participate Not applicable.
Consent for Publication Not applicable.

Competing Interests The authors declare no competing interests.

References

1. Wall LL. Obstetric vesicovaginal fistula as an international public-
health problem. Lancet Lancet. 2006:1201-9. https://doi.org/10.
1016/S0140-6736(06)69476-2.

2. de Bernis L. Obstetric fistula: guiding principles for clinical man-
agement and programme development, a new WHO guideline. Int
J Gynecol Obstet. 2007;99. https://doi.org/10.1016/j.ijgo.2007.06.
032.

3. Hillary CJ, Osman NI, Hilton P, Chapple CR. The aetiology,
treatment, and outcome of urogenital fistulae managed in well-
and low-resourced countries: a systematic review. Eur Urol.
2016;70:478-92. https://doi.org/10.1016/j.eururo.2016.02.015.

4. Adler AJ, Ronsmans C, Calvert C, Filippi V. Estimating the preva-
lence of obstetric fistula: a systematic review and meta-analysis.
BMC Pregnancy Childbirth. 2013;13:246. https://doi.org/10.1186/
1471-2393-13-246.

5. Harkki-Sirén P. Urinary tract injuries after hysterectomy. Obstet
Gynecol. 1998;92:113-8. https://doi.org/10.1016/s0029-7844(98)
00146-x.

6. Mahliga Magsud B. Obstetric fistula prevention in South Asia an
overview. 2007.

7. Olusegun AK, Akinfolarin AC, Olabisi LM. A review of clini-
cal pattern and outcome of vesicovaginal fistula. J Natl Med
Assoc. 2009;101:593-5. https://doi.org/10.1016/S0027-9684(15)
30946-9.

8. (No Title). [cited 2 Feb 2021]. Available: https://www.crd.york.
ac.uk/prospero/display_record.php?RecordID=215772

9. How can I cite Covidence? [cited 26 Jan 2021]. Available: https://
support.covidence.org/help/how-can-i-cite-covidence

10. Akpak YK, Yenidede I, Kilicci C. Evaluation of etiology, char-
acteristics, and treatment of patients with vesicovaginal fistula
observed in rural Africa. J Gynecol Obstet Hum Reprod. 2020.
doi:https://doi.org/10.1016/j.jogoh.2020.101879

11. Barageine JK, Tumwesigye NM, Byamugisha JK, Almroth L,
Faxelid E. Risk factors for obstetric fistula in western uganda: a
case control study. PLoS One. 2014;9. doi:https://doi.org/10.1371/
journal.pone.0112299

12. Chandna A, Mavuduru RS, Bora GS, Sharma AP, Parmar KM,
Devana SK, et al. Robot-assisted repair of complex vesicovagi-
nal fistulae: feasibility and outcomes. Urology. 2020;144:92-8.
https://doi.org/10.1016/j.urology.2020.07.024.

13. Chang OH, Pope RJ, Sangi-Haghpeykar H, Ganesh P, Wilkin-
son JP. Predictors of urinary retention after vesicovaginal fistula
surgery: a retrospective case-control study. Female Pelvic Med
Reconstr Surg. 2020;26:726-30. https://doi.org/10.1097/SPV.
0000000000000694.

@ Springer


https://doi.org/10.1007/s43032-021-00832-8
https://doi.org/10.1016/S0140-6736(06)69476-2
https://doi.org/10.1016/S0140-6736(06)69476-2
https://doi.org/10.1016/j.ijgo.2007.06.032
https://doi.org/10.1016/j.ijgo.2007.06.032
https://doi.org/10.1016/j.eururo.2016.02.015
https://doi.org/10.1186/1471-2393-13-246
https://doi.org/10.1186/1471-2393-13-246
https://doi.org/10.1016/s0029-7844(98)00146-x
https://doi.org/10.1016/s0029-7844(98)00146-x
https://doi.org/10.1016/S0027-9684(15)30946-9
https://doi.org/10.1016/S0027-9684(15)30946-9
https://www.crd.york.ac.uk/prospero/display_record.php?RecordID=215772
https://www.crd.york.ac.uk/prospero/display_record.php?RecordID=215772
https://support.covidence.org/help/how-can-i-cite-covidence
https://support.covidence.org/help/how-can-i-cite-covidence
https://doi.org/10.1016/j.jogoh.2020.101879
https://doi.org/10.1371/journal.pone.0112299
https://doi.org/10.1371/journal.pone.0112299
https://doi.org/10.1016/j.urology.2020.07.024
https://doi.org/10.1097/SPV.0000000000000694
https://doi.org/10.1097/SPV.0000000000000694

3364

Reproductive Sciences (2022) 29:3346-3364

14.

15.

16.

17.

18.

20.

21.

22.

23.

24.

25.
26.

27.

28.

Qs

Cromwell D, Hilton P. Retrospective cohort study on patterns of
care and outcomes of surgical treatment for lower urinary-genital
tract fistula among English National Health Service hospitals
between 2000 and 2009. BJU Int. 2013;111. doi:https://doi.org/
10.1111/j.1464-410X.2012.11483.x

Delamou A, Diallo M, Beavogui AH, Delvaux T, Millimono S,
Kourouma M, et al. Good clinical outcomes from a 7-year holistic
programme of fistula repair in Guinea. Tropical Med Int Health.
2015;20:813-9. https://doi.org/10.1111/tmi.12489.

Farahat YA, Elbendary MA, El-Gamal OM, Tawfik AM,
Bastawisy MG, Radwan MH, et al. Application of small intestinal
submucosa graft for repair of complicated vesicovaginal fistula:
a pilot study. J Urol. 2012;188:861—4. https://doi.org/10.1016/j.
juro.2012.05.019.

Gupta NP, Mishra S, Hemal AK, Mishra A, Seth A, Dogra PN.
Comparative analysis of outcome between open and robotic sur-
gical repair of recurrent supra-trigonal vesico-vaginal fistula. J
Endourol. 2010;24:1779-82. https://doi.org/10.1089/end.2010.
0049.

Hilton P. Urogenital fistula in the UK: a personal case series man-
aged over 25 years. BJU Int. 2012;110:102-10. https://doi.org/10.
1111/5.1464-410X.2011.10630.x.

. Kayondo M, Wasswa S, Kabakyenga J, Mukiibi N, Senkungu J,

Stenson A, et al. Predictors and outcome of surgical repair of
obstetric fistula at a regional referral hospital, Mbarara, west-
ern Uganda. BMC Urol. 2011;11. doi:https://doi.org/10.1186/
1471-2490-11-23

Kumar M, Pandey S, Goel A, Sharma D, Garg G, Aggarwal A.
Spectrum of urologic complications in obstetrics and gynecology:
13 years’ experience from a tertiary referral center. Turkish J Urol.
2019;45:212-7. https://doi.org/10.5152/tud.2018.92072.
Kurniawati E, Sudiartien Y, Paraton H, Biosci GH-J, 2020 unde-
fined. Characteristics of vesicovaginal fistula with operative meas-
ures at tertiary referral hospital. ejobios.org. [cited 2 Feb 2021].
Available: http://www.ejobios.org/download/characteristics-of-
vesicovaginal-fistula-with-operative-measures-at-tertiary-refer
ral-hospital-7690.pdf

Lee D, Dillon BE, Lemack GE, Zimmern PE. Long-term func-
tional outcomes following nonradiated vesicovaginal repair. J
Urol. 2014;191:120-4. https://doi.org/10.1016/j.juro.2013.07.004.
Mancini M, Righetto M, Modonutti D, Morlacco A, Dal Moro F,
Zattoni F. Successful treatment of vesicovaginal fistulas via an
abdominal transvesical approach: a single-center 50-yr experi-
ence. Eur Urol Focus. 2020 [cited 2 Feb 2021]. doi:https://doi.
org/10.1016/j.euf.2020.06.017

Aggarwal G, Raikwar R, Shrivastava V, Mathur P, Raikwar P,
Joshi R, et al. Urogenital fistulae: a prospective study of 50 cases
at a tertiary care hospital. Urol Ann. 2010;2:67. https://doi.org/
10.4103/0974-7796.65114.

McCurdie FK, Moffatt J, Jones K. Vesicovaginal fistula in Uganda.
J Obstet Gynaecol (Lahore). 2018;38:822-7. https://doi.org/10.
1080/01443615.2017.1407301.

Nawaz H, Khan M, ... FT-PJPM, 2010 undefined. Patients and
methods. mail.jpma.org.pk. Available: https://mail.jpma.org.pk/
PdfDownload/1896

Ojewola RW, Tijani KH, Jeje EA, Ogunjimi MA, Animashaun
EA, Akanmu ON. Transabdominal repair of vesicovaginal fistu-
lae: a 10-year tertiary care hospital experience in Nigeria. Niger
Postgrad Med J. 2018;25:213-9. https://doi.org/10.4103/npmj.
npmj_154_18.

Osman SA, Al-Badr AH, Malabarey OT, Dawood AM, AlMosa-
ieed BN, Rizk DEE. Causes and management of urogenital fis-
tulas: a retrospective cohort study from a tertiary referral center
in Saudi Arabia. Saudi Med J. 2018;39:373-8. https://doi.org/10.
15537/smj.2018.4.21515.

pringer

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

Pradhan HK, Dangal G, Karki A, Shrestha R, Bhattachan K,
Upadhyay AM, et al. Clinical profile of urogenital fistula in Kath-
mandu Model Hospital. J Nepal Health Res Counc. 2020;18:210—
3. https://doi.org/10.33314/jnhrc.v18i2.2376.

Raassen TJIP, Ngongo CJ, Mahendeka MM. Iatrogenic genitou-
rinary fistula: an 18-year retrospective review of 805 injuries.
Int Urogynecol J. 2014;25:1699-706. https://doi.org/10.1007/
$00192-014-2445-3.

Reddy SVK, Shaik AB. Vesico-vaginal fistula: a clinical study.
Urogynaecologia. 2019;31:29-33. https://doi.org/10.4081/uij.
2019.203.

Richter LA, Lee H, Nishimwe A, Niteka LC, Kielb SJ. Charac-
teristics of genitourinary fistula in Kigali, Rwanda; 5-year trends.
Urology. 2020. https://doi.org/10.1016/j.urology.2020.05.077.
Rupley DM, Dongarwar D, Salihu HM, Janda AM, Pope R.
Healthcare access as a risk-marker for obstetric vesicovaginal
fistula in Malawi. Int ] MCH AIDS. 2020;9:4—13. https://doi.org/
10.21106/ijma.292.

Shaker H, Saafan A, Yassin M, Idrissa A, Mourad MS. Obstetric
vesico-vaginal fistula repair: should we trim the fistula edges? A
randomized prospective study Neurourol Urodyn. 2011;30:302-5.
https://doi.org/10.1002/nau.20995.

Singh O, Gupta SS, Mathur RK. Urogenital fistulas in women:
5-year experience at a single center. Urol J. 2010;7:35-9.

Singh V, Sinha RJ, Mehrotra S, Sankhwar SN, Bhatt S. Repair of
vesicovaginal fistula by the transabdominal route: outcome at a
north Indian tertiary hospital. Int Urogynecol J. 2012;23:411-6.
https://doi.org/10.1007/s00192-011-1544-7.

Sunday-Adeoye I, Okonta P, Ulu OL. Prevalence, profile and
obstetric experience of fistula patients in Abakaliki. Southeast
Nigeria Urogynaecologia. 2011;25:6. https://doi.org/10.4081/uij.
2011.e6.

Tatar B, Oksay T, Cebe FS, Soyupek S, Erdemoglu E. Jinekolo-
jik cerrahi sonrasi olusan vezikovajinal fistiillerin yonetimi. Turk
Jinekoloji ve Obstet Dern Derg. 2017;14:45-51. https://doi.org/
10.4274/tjod.46656.

Wahab F, Nasir A, Manan F. Outcome of VVF repair without
omental interposition. J Pak Med Assoc. 2016;66:590-2.

Zhou L, Yang TX, Luo DY, Chen SL, Liao BH, Li H, et al. Factors
influencing repair outcomes of vesicovaginal fistula: a retrospec-
tive review of 139 procedures. Urol Int. 2017;99:22-8. https://doi.
org/10.1159/000452166.

Frequently Asked Questions | CMA. [cited 28 Jan 2021]. Avail-
able: https://www.meta-analysis.com/pages/faq.php

(PDF) Obstetric fistula in the developing countries. [cited 1 Feb
2021]. Available: https://www.researchgate.net/publication/34475
4771_Obstetric_Fistula_in_the_Developing_Countries

Rajaian S, Pragatheeswarane M, Panda A. Vesicovaginal fistula:
review and recent trends. Indian J Urol. 2019;35:250. https://doi.
org/10.4103/iju.iju_147_19.

Rajamaheswari N, Bharti A, Seethalakshmi K. Vaginal repair of
supratrigonal vesicovaginal fistulae - a 10-year review. Interna-
tional Urogynecology Journal and Pelvic Floor Dysfunction. 2012.
pp- 1675-1678. doi:https://doi.org/10.1007/s00192-012-1665-7
El-Azab AS, Abolella HA, Farouk M. Update on vesicovaginal
fistula: a systematic review. Arab Journal of Urology. Taylor and
Francis Ltd.; 2019. pp. 61-68. doi:https://doi.org/10.1080/20905
98X.2019.1590033

Publisher’s Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.


https://doi.org/10.1111/j.1464-410X.2012.11483.x
https://doi.org/10.1111/j.1464-410X.2012.11483.x
https://doi.org/10.1111/tmi.12489
https://doi.org/10.1016/j.juro.2012.05.019
https://doi.org/10.1016/j.juro.2012.05.019
https://doi.org/10.1089/end.2010.0049
https://doi.org/10.1089/end.2010.0049
https://doi.org/10.1111/j.1464-410X.2011.10630.x
https://doi.org/10.1111/j.1464-410X.2011.10630.x
https://doi.org/10.1186/1471-2490-11-23
https://doi.org/10.1186/1471-2490-11-23
https://doi.org/10.5152/tud.2018.92072
http://ejobios.org
http://www.ejobios.org/download/characteristics-of-vesicovaginal-fistula-with-operative-measures-at-tertiary-referral-hospital-7690.pdf
http://www.ejobios.org/download/characteristics-of-vesicovaginal-fistula-with-operative-measures-at-tertiary-referral-hospital-7690.pdf
http://www.ejobios.org/download/characteristics-of-vesicovaginal-fistula-with-operative-measures-at-tertiary-referral-hospital-7690.pdf
https://doi.org/10.1016/j.juro.2013.07.004
https://doi.org/10.1016/j.euf.2020.06.017
https://doi.org/10.1016/j.euf.2020.06.017
https://doi.org/10.4103/0974-7796.65114
https://doi.org/10.4103/0974-7796.65114
https://doi.org/10.1080/01443615.2017.1407301
https://doi.org/10.1080/01443615.2017.1407301
http://mail.jpma.org.pk
http://mail.jpma.org.pk
https://doi.org/10.4103/npmj.npmj_154_18
https://doi.org/10.4103/npmj.npmj_154_18
https://doi.org/10.15537/smj.2018.4.21515
https://doi.org/10.15537/smj.2018.4.21515
https://doi.org/10.33314/jnhrc.v18i2.2376
https://doi.org/10.1007/s00192-014-2445-3
https://doi.org/10.1007/s00192-014-2445-3
https://doi.org/10.4081/uij.2019.203
https://doi.org/10.4081/uij.2019.203
https://doi.org/10.1016/j.urology.2020.05.077
https://doi.org/10.21106/ijma.292
https://doi.org/10.21106/ijma.292
https://doi.org/10.1002/nau.20995
https://doi.org/10.1007/s00192-011-1544-7
https://doi.org/10.4081/uij.2011.e6
https://doi.org/10.4081/uij.2011.e6
https://doi.org/10.4274/tjod.46656
https://doi.org/10.4274/tjod.46656
https://doi.org/10.1159/000452166
https://doi.org/10.1159/000452166
https://www.meta-analysis.com/pages/faq.php
https://www.researchgate.net/publication/344754771_Obstetric_Fistula_in_the_Developing_Countries
https://www.researchgate.net/publication/344754771_Obstetric_Fistula_in_the_Developing_Countries
https://doi.org/10.4103/iju.iju_147_19
https://doi.org/10.4103/iju.iju_147_19
https://doi.org/10.1007/s00192-012-1665-7
https://doi.org/10.1080/2090598X.2019.1590033
https://doi.org/10.1080/2090598X.2019.1590033

	Vesico-Vaginal Fistula in Females in 2010–2020: a Systemic Review and Meta-analysis
	Abstract
	Introduction 
	Material and Methods 
	Results 
	Conclusion 

	Introduction
	Material and Methods
	Protocol
	Eligibility Criteria
	Search Strategy
	Study Selection
	Data Extraction
	Methodologic Quality
	Data Analysis
	Sensitivity Analysis
	Subgroup Analysis
	Publication Bias

	Results
	Quantitative Analysis
	Rate of VVF Among GUF
	Common Anatomical Types of Fistula Reported
	Obstetric Fistula
	Cesarean Section
	Obstructed Labor

	Gynecological Etiology of Fistula
	Surgery for Fistula Closure
	Successful Closure of the Fistula
	Publication Bias

	Discussion
	Conclusion
	Acknowledgements 
	References


