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Abstract
Background: The study aimed to evaluate the clinical characteristics, management
strategies, and surgical outcomes of vesicovaginal fistulae following gynecologic
oncology procedures, and to provide evidence-based recommendations for optimal
patient care based on contemporary literature. Methods: Medical records of 10 patients
diagnosed with post-surgical vesicovaginal fistulae following gynecologic oncology
procedures were retrospectively analyzed. Clinical findings, contributing factors,
diagnostic methods, treatment approaches, and postoperative outcomes were evaluated.
Conservativemanagement with continuous Foley catheterizationwas initially attempted,
followed by surgical repair using abdominal, vaginal, or laparoscopic techniques when
conservative treatment failed. Outcomes were assessed using standardized criteria,
including anatomical success, functional outcomes, and complication rates. Results:
The study cohort included 10 patients with a mean age of 51.2 years (range 42–66 years).
Primary surgical procedures included radical hysterectomy for cervical cancer (n = 6),
primary cytoreductive surgery for advanced ovarian cancer (n = 3), and total laparoscopic
hysterectomy for benign conditions (n = 1). Initial conservative management with
continuous Foley catheterization for 6–8 weeks achieved success in only 2 patients. The
remaining 8 patients required surgical intervention, with successful repair achieved in
all cases using various approaches: abdominal repair (n = 5), vaginal repair using the
Latzko procedure (n = 2), and laparoscopic repair (n = 1). The overall surgical success
rate was high with minimal complications. The mean time from primary surgery to
fistula diagnosis was 16.8 days. The postoperative hospital stay averaged 6.8 days,
with a catheterization duration of 14 days. Conclusions: This study demonstrates that
vesicovaginal fistulae following gynecologic oncology procedures can be successfully
managedwith excellent outcomes by experienced specialists. Conservativemanagement
shows limited success, while surgical repair achieves high success with minimal
morbidity. Standardized classification and individualized surgical approach selection are
essential. These findings support centralization of complex cases to specialized centers
and emphasize evidence-based management for optimal outcomes.
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1. Introduction

Vesicovaginal fistulae (VVF) are a devastating complication
in gynecologic surgery, creating abnormal communications
between the bladder and vagina. This results in continuous
urinary incontinence, which profoundly impacts a patient’s
physical, psychological, and social well-being [1]. The epi-
demiology of VVF demonstrates significant geographical and
socioeconomic variations. While in resource-limited coun-
tries, the majority of VVF cases result from obstetrical causes,

in developed nations, iatrogenic injuries during pelvic surgery
are the predominant etiology, with gynecological procedures
accounting for more than half of all urological injuries [2, 3].
The incidence of VVF following gynecological procedures
is a significant concern in contemporary practice. Recent
systematic reviews demonstrate that hysterectomy remains the
leading cause of VVF in developed countries, with the risk of
bladder injury during hysterectomy for malignancy reaching
as high as 0.997% [4, 5]. The risk is even higher in oncologic

https://www.ejgo.net
http://doi.org/10.22514/ejgo.2026.015
https://www.ejgo.net/
https://orcid.org/0009-0007-8780-6400


29

surgeries, ranging from 0.4% to 3.7%, due to the complexity of
the procedures, which often involve extensive dissection and
altered anatomical planes [6, 7]. Contemporary analyses of
gynecologic oncology procedures show that radical hysterec-
tomy presents particularly high risk, with rates as elevated
to 9.4% reported in salvage surgeries after radiation therapy
[8]. The pathophysiology of post-surgical VVF involves direct
trauma, ischemic necrosis, electrocautery injury, or suture
placement through the bladder wall [9]. The presentation can
be immediate or delayed, and radiation therapy significantly
increases the risk of VVF by impairing tissue healing and
creating unfavorable tissue conditions [10]. Recent advances
in understanding VVF pathophysiology have led to improved
prevention strategies and enhanced surgical techniques [11].
The contemporary management of VVF has evolved signifi-
cantly with the introduction of minimally invasive techniques
and the development of standardized classification systems.
Recent systematic reviews andmeta-analyses demonstrate suc-
cess rates of 93–96% for surgical repair when performed by
experienced surgeons [2, 12]. The implementation of standard-
ized classification systems, particularly the Goh classification,
has improved treatment selection and outcome comparison
across studies [13].
This study, therefore, aims to contribute to the existing

literature on VVF management in the gynecologic oncology
setting by analyzing our institutional experience with con-
temporary management strategies. We examine the clinical
characteristics, treatment approaches, and surgical outcomes
of VVF following gynecologic oncology procedures to provide
evidence-based recommendations for optimal patient care in
the modern era.

2. Materials and methods

2.1 Study design
This retrospective observational study was conducted at the
Department of Oncology, Azerbaijan Medical University.
This is a tertiary referral center specializing in gynecologic
oncology care in the Caucasus region. The study protocol was
approved by the Local Ethics Committee of the Oncological
Department at Azerbaijan Medical University (Approval No.
2024/02/05–45/24), and all procedures were performed in
accordance with the Declaration of Helsinki and institutional
guidelines for clinical research [5]. According to the
Local Ethics Committee of the Oncological Department
at Azerbaijan Medical University, formal consent was not
required.

2.2 Patient population and inclusion criteria
We reviewed the medical records of all patients who developed
post-surgical VVF following gynecological procedures at our
institution between January 2018 and December 2023. Inclu-
sion criteria were: (1) confirmed diagnosis of VVF following
gynecological surgery; (2) complete medical records, includ-
ing operative reports, imaging studies, and follow-up data; (3)
minimum follow-up period of 6 months; and (4) surgical pro-
cedures performed by a board-certified gynecologic oncologist
at our institution. Exclusion criteria included: (1) VVF of non-

surgical etiology (obstetric, radiation-induced without surgical
intervention); (2) incomplete medical records or inadequate
follow-up data; (3) patients with concurrent rectovaginal or
ureterovaginal fistulae; and (4) patients who received primary
surgical care at other institutions.

2.3 Data collection and variables
Clinical data were extracted from medical records, including
patient demographics, details of the primary surgical proce-
dure, characteristics of the fistula, diagnostic methods, treat-
ment approaches, and outcomes. The diagnosis of VVF was
established through clinical presentation, physical examina-
tion, and confirmatory imaging following contemporary di-
agnostic protocols [14]. All patients underwent cystoscopic
examination to identify the fistulous opening and assess its
relationship to the ureteral orifices. Radiological confirmation
was obtained through computed tomography (CT) urography
with intravenous contrast. CT cystography was performed in
select cases by administering contrast material directly into
the bladder via Foley catheter to better delineate the fistulous
tract, following recent recommendations for optimal imaging
strategies [15]. All imaging studies were interpreted by cer-
tified radiologists with expertise in abdominal imaging. The
VVF were classified according to the Goh classification sys-
tem, which considers fistula size, location, and complexity, as
recommended by recent international guidelines [16, 17]. This
standardized approach enables comparison with contemporary
literature and guides treatment selection.
Initial management consisted of conservative therapy with

continuous bladder drainage using an 18-French Foley catheter
for 6–8 weeks, following current evidence-based protocols
[18]. Patients were maintained on prophylactic antibiotics
(nitrofurantoin) and anticholinergic medications (solifenacin
or tolterodine) to minimize bladder spasms. Weekly follow-
up visits were conducted to assess for urinary tract infections
and evaluate patient tolerance of conservative therapy. Success
of conservative management was defined as complete cessa-
tion of urinary leakage per vagina within 5–7 days following
catheter removal.
Surgical repair was undertaken in cases where conservative

management failed. The timing of surgical intervention was
individualized, with most repairs performed 8–12 weeks after
the initial diagnosis, consistent with contemporary recom-
mendations [19]. Surgical approach selection was based on
fistula location and size, surgeon expertise, patient anatomy,
and history of prior radiation therapy, incorporating recent
advances in surgical technique selection [11, 20]. Three pri-
mary surgical approaches were employed: abdominal, vaginal
(Latzko procedure), and laparoscopic repair.
In select cases, during abdominal repair technique, omental

interposition was employed to provide additional tissue cover-
age and enhance healing.
Vaginal Repair (Latzko Procedure) was performed for small,

uncomplicated fistulae located at the vaginal apex. This ap-
proach was preferred for patients with limited abdominal ad-
hesions and favorable anatomy.
The Laparoscopic Repair approach was selected for patients

with favorable anatomy and surgeon expertise in advanced
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laparoscopic techniques.
Outcome measures included anatomical success (defined as

complete closure of the fistulous tract with no evidence of uri-
nary leakage), functional outcomes (return to normal voiding
patterns without incontinence), and complication rates.

2.4 Statistical analysis
Descriptive statistics were calculated for all variables. Contin-
uous variables are reported as means with standard deviation or
medians with interquartile ranges (IQR). Categorical variables
are reported as frequencies. Due to the small sample size,
inferential statistical testingwas not performed, consistent with
recent recommendations for small case series [2]. All analyses
were performed using SPSS version 28.0 (IBM Corporation,
Armonk, NY, USA). p-values were determined using Fisher’s
exact test for categorical variables and the Mann-Whitney
U test for continuous variables, with p < 0.05 considered
statistically significant for exploratory analyses. All data were
de-identified prior to analysis to protect patient confidentiality.

3. Results

During the five-year study period, 10 patients were diagnosed
with post-surgical VVF. The mean age of patients was 51.2
± 7.8 years (range 42–66 years). The primary surgical proce-
dures that led to VVF formation were radical hysterectomy for
cervical cancer in 6 patients, primary cytoreductive surgery for
advanced ovarian cancer in 3 patients, and total laparoscopic
hysterectomy for benign conditions in 1 patient. The mean
time to VVF recognition was 16.8 ± 8.2 days (range 8–33
days). The patient demographics and clinical characteristics
are summarized in Table 1.
All fistulae were located in the supratrigonal region of the

bladder. According to the Goh classification, 8 fistulae were
classified as simple (Goh 1) and 2 as complex (Goh 2) due to
their size being larger than 25mm. The fistula size ranged from
5mm to 35mm, with a median size of 15mm (IQR 10–25mm)
(Fig. 1).
Initial conservative management with continuous Foley

catheterization was successful in 2 patients, both of whom
had small fistulae (<10 mm) (Fig. 2). The remaining 8
patients required surgical repair (Fig. 3). Surgical repair was
successful in all 8 patients, with a 100% anatomical success
rate. The surgical approaches included abdominal repair in 5
patients, vaginal repair (Latzko procedure) in 2 patients, and
laparoscopic repair in 1 patient. Omental interposition was
used in 3 of the 5 abdominal repairs, following contemporary
recommendations for complex cases [11, 12].
The mean postoperative hospital stay was 6.8 ± 1.2 days,

and the mean catheterization duration was 14.2 ± 2.1 days.
Postoperative complications were minor and included two
cases of superficial wound complications and one case of mild
purulent vaginal discharge. No major complications were
observed. At a mean follow-up of 18.4 ± 8.7 months, all
surgically treated patients remained free of fistula recurrence
and reported excellent functional outcomes.

4. Discussion

This study provides a single-center experience in the man-
agement of VVF following gynecologic oncology surgery,
incorporating contemporary evidence-based approaches. Our
findings demonstrate that while conservative management is
successful in a small subset of patients, surgical repair by expe-
rienced gynecologic oncologists achieves excellent outcomes
with minimal morbidity. The surgical success rate in our series
is consistent with the 93–96% success rates reported in recent
systematic reviews and meta-analyses [2, 12].
The use of a standardized classification system, such as the

Goh classification, is crucial for comparing outcomes across
studies and has become the standard of care in contemporary
practice [16, 17]. In our series, the majority of fistulae were
simple (Goh 1), which may have contributed to the high suc-
cess rate of surgical repair. The two complex fistulae (Goh 2)
were successfully repaired with an abdominal approach, one of
which included an omental interposition flap, consistent with
recent recommendations for complex cases [11].
The importance of interposition flaps in the repair of com-

plex or recurrent VVF is well-established in contemporary
literature [11, 12, 20]. Recent studies have demonstrated the
efficacy of various interposition materials, including omental
flaps, Martius flaps, and novel synthetic materials [12, 20].
While we used omental interposition in three of our abdom-
inal repairs, the decision to use an interposition flap should
be individualized based on fistula characteristics and tissue
quality. In our series, all repairs, including those without
interposition, were successful, which may be attributed to the
well-vascularized tissue in the majority of our patients, who
had not received prior radiation therapy.
Contemporary advances in minimally invasive techniques

have expanded treatment options for VVF repair. Recent stud-
ies have demonstrated excellent outcomes with laparoscopic
and robotic-assisted approaches [11, 19, 20]. Our experience
with one laparoscopic repair was successful, supporting the
growing body of evidence for minimally invasive techniques
in appropriate cases. The selection of surgical approach should
be individualized based on surgeon expertise, fistula char-
acteristics, and patient factors, as outlined in recent clinical
practice guidelines [7, 16]. The timing of surgical interven-
tion remains an important consideration in VVF management.
Our approach of waiting 8–12 weeks after initial diagnosis is
consistent with contemporary recommendations, allowing for
tissue healing and optimization of surgical conditions [18, 19].
Recent evidence suggests that this timing optimizes success
rates while minimizing complications.
Quality of life considerations are increasingly recognized as

important outcomes in VVF management. Recent systematic
reviews emphasize the importance of functional outcomes and
patient-reported outcome measures [18]. All of our surgi-
cally treated patients reported excellent functional outcomes
at follow-up, highlighting the importance of successful repair
in restoring quality of life.
The limitations of this study include its retrospective design

and small sample size, which preclude any definitive conclu-
sions. However, our findings support the current evidence that
surgical repair of VVF is highly successful when performed
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TABLE 1. Patient demographics and clinical characteristics.
Variable Value
Demographics (yr)

Mean age (mean ± SD) 51.2 ± 7.8
Age range 42–66

Age distribution
40–49 4
50–59 4
60–69 2

Primary Surgical Procedures
Radical hysterectomy (cervical cancer) 6
- Type C1 4
- Type C2 2
Primary cytoreductive surgery (ovarian cancer) 3
Total laparoscopic hysterectomy (benign) 1

Time to VVF Diagnosis (d)
Mean time (mean ± SD) 16.8 ± 8.2
Range 8–33
Early presentation (≤14) 5
Delayed presentation (>14) 5

Fistula location
Supratrigonal 10

Goh classification
Simple (Goh 1) 8
Complex (Goh 2) 2

Fistula size (mm)
Median IQR 15 (10–25)
Range 5–35

Clinical Presentation
 Continuous painless urinary leakage 5
Complex symptom constellation* 3
Intermittent positional leakage with UTI symptoms 2

*Complex symptom constellation includes urinary leakage, abdominal distension, fatigue, subfebrile
fever, and pelvic tenderness. IQR: interquartile ranges; VVF: vesicovaginal fistulae; SD: standard
deviation; UTI: urinary tract infection.

FIGURE 1. Fistula characteristics.
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FIGURE 2. Schematic picture of vesicovaginal fistula.

F IGURE 3. Management algorithm for vesicovaginal fistula. Clinical decision-making algorithm for the management of
post-surgical vesicovaginal fistula. The flowchart demonstrates the systematic approach to treatment selection based on fistula
characteristics and timing of diagnosis, emphasizing the role of conservative management in appropriate cases and the various
surgical options available when conservative treatment fails. VVF: vesicovaginal fistulae.
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by experienced surgeons using contemporary techniques and
evidence-based approaches. Future research should focus on
better defining the optimal management strategies for VVF,
particularly in the context of prior radiation therapy and com-
plex fistulae, as suggested by recent reviews [2, 12].

5. Conclusions

This institutional experience demonstrates that vesicovaginal
fistulae following gynecologic oncology procedures can be
successfully managed with excellent outcomes through sys-
tematic approaches by experienced specialists.
Conservative management shows limited efficacy (low

success), while surgical repair by gynecologic oncologists
achieves high success with minimal morbidity. Standardized
classification using the Goh system is essential for treatment
planning. The versatility of surgical approaches enables
individualized treatment selection.
These findings support centralization of complex VVF cases

to specialized centers and emphasize the importance of early
recognition and prompt surgical intervention. While VVF
represents a significant complication, systematic management
using contemporary evidence-based protocols achieves excel-
lent outcomes and should guide clinical practice.
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