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Introduction

Abstract: Background: If surgical repair is not immediate, conservative measures
that may be undertaken include continuous bladder drainage with an indwelling
catheter, fulguration of the fistulous tract, or the use of fibrin or cyanoacrylate glue
in the tract. VVF can be best managed following basic surgical principles, such as
adequate exposure, identification of structures, wide mobilization, tension-free
closure, good hemostasis and uninterrupted bladder drainage. The choice of
surgical repair of VVF depends on the surgeon's experience, the location and size of
the fistula, and the patient's preference. VVF is most commonly repaired
transvaginally, as most gynecologists find this approach more convenient. The
transabdominal route is mostly used by urologists. There is no consensus on the
timing of repair for successful outcome; however, the timing of surgery should be
balanced between attainment of optimal tissue conditions and liberation of urinary
leak for the patient. The decision for an abdominal approach for VVF repair is
largely driven by patient and surgeon preference as well as the need for
concomitant abdominal surgeries like augmentation enterocystoplasty, ureteral
reimplantation, or repair of an enteric fistula. A buccal mucosal graft (BMG) is an
oral mucosal tissue harvested from the inner cheek or lower lip. It is frequently used
for the repair of urethral defects, including rectourethral and vesicovaginal fistulae.
This technique was popularized after 1992 and is the first-choice graft tissue for
urethroplasty in the repair of male urethral strictures. The use of oral mucosa is
favored by urologists because of its similarities and compatibility with the mucosa
of the urethral tract. The buccal mucosa is a nonkeratinized tissue, and its thick
epithelium with vascular lamina propria gives it strength and adaptability to
withstand the shearing forces in the mouth as well as defend against the microbial
environment of the oral cavity.

Keywords: Vesicovaginal Fistulae.

A vesicovaginal fistula (VVF) is an abnormal communication between the bladder and vagina, resulting in

continuous urine leakage through the vagina [2,3].
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Management of Vesicovaginal Fistulae

(I) Conservative treatment

If surgical repair is not immediate, conservative measures that may be undertaken include continuous bladder
drainage with an indwelling catheter, fulguration of the fistulous tract, or the use of fibrin or cyanoacrylate glue
in the tract [4,5].

Table (1): Indications and contraindications of conservative management of VVF [5].

Indications Contraindications

-Progressively decreasing urine leakage with | -Radiation-associated VVF.

bladder drainage. -Scarring around the fistula site.
-Fistula onset <3 weeks. -Fistula onset >6 weeks.
-Fistula tract is long and narrow. ->3 cm size fistula.

-< 0.5 cm size fistula.

Fulguration or application of glue can be performed transvaginally or endoscopically. There are limited case
reports and case series on conservative measures with resolution ranging between 67-100% [4,6].

With catheter drainage alone, one meta-analysis only reported an 8% success rate over 4 weeks [4]. In another
study, the authors used platelet-rich plasma injections transvaginally for a success rate of 91.7% [7].

(II) Surgical intervention

VVF can be best managed following basic surgical principles, such as adequate exposure, identification of
structures, wide mobilization, tension-free closure, good hemostasis and uninterrupted bladder drainage
[5,8,9].

The choice of surgical repair of VVF depends on the surgeon’s experience, the location and size of the fistula,
and the patient’s preference. VVF is most commonly repaired transvaginally, as most gynecologists find this
approach more convenient. The transabdominal route is mostly used by urologists [10].

Table (2): Abdominal versus transvaginal repair [11].

Variables Transvaginal Transabdominal
Indication Simple Complex

Vaginal access/exposure Limited No

Blood loss Limited More
Invasiveness Minimal Maximal
Postoperative pain Mild Moderate - severe
Vaginal shortening Possible No

Associated pelvic pathology No Yes

Ureteric involvement No Yes

Timing of surgery

There is no consensus on the timing of repair for successful outcome; however, the timing of surgery should be
balanced between attainment of optimal tissue conditions and liberation of urinary leak for the patient [9].
For optimization of repair, any infections should be fully treated, inflammation should be given sufficient time
to resolve, and all devitalized tissues debrided along with clearance of any foreign body [11].

The classic strategy is repair within 1 week of injury or a delay of 3 to 6 months to allow for healing of the
traumatized tissue. Repeat cystoscopy may be undertaken to assess for healing within the bladder and scar
formation before VVF repair, as regular pelvic examinations may be less reliable [3].

II.A. Abdominal repair

Indications

The decision for an abdominal approach for VVF repair is largely driven by patient and surgeon preference as
well as the need for concomitant abdominal surgeries like augmentation enterocystoplasty, ureteral
reimplantation, or repair of an enteric fistula [12,13].
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Disadvantages
The open abdominal approach to VVF repair can be quite morbid with longer operative times and greater blood
loss when compared to the transvaginal approach although data are mostly based on retrospective reviews
and not derived from randomized controlled trials [14,15].
Operative steps
As in all open pelvic surgeries, one must first consider the risks and benefits of a lower vertical versus a
transverse (Pfannensteil) abdominal incision. Benefits of a midline vertical infraumbilical incision include
easier access to the upper abdomen, which facilitates later retrieval of the omentum for use as an interposition
graft, and decreased blood loss. Risks include potentially worse postoperative pain and a less aesthetically
appealing incision [16].
There are several techniques in VVF repair with an abdominal approach that can be categorized by how the
fistula is initially identified and addressed—either transvesical or extravesical and either transperitoneal or
extraperitoneal [3].
(1) The transvesical approach
The transvesical approach is based on the technique described by O’Conor and Sokol as early as the 1950s,
which remains a gold standard in the treatment of supratrigonal VVF. After bladder mobilization, an
intentional, 4 to 5 cm high cystotomy is performed along the sagittal plane in the extraperitoneal portion of the
bladder near the dome using either cautery or a scalpel [15].
The bladder incision is then extended down to the level of the fistulous tract. Regardless of whether tract
excision is desired, it is imperative to fully dissect and develop the vesicovaginal plane atleast 1 to 2 cm beyond
the fistulous tract. This will decrease tension on the repair and aid in layered closure for both the vaginal and
bladder walls [3].

a b

Figure (1): Transvesical approach to vesicovaginal fistula repair. (a) Cystotomy exposing the fistula. (b)
Maximal mobilization vesicovaginal plane. (c) Final transvesical repair [3].

(2) The extravesical approach

The extravesical approach, first described by Von Dittel in 1803, focuses on targeted dissection, avoiding
cystotomy, and preferentially dissecting to the fistulous tract via the vesicovaginal plane [17]. The superiority
of either the transvesical or extravesical approach has not been established in the literature [18].
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Figure (2): Extravesical dissection to fistulous tract [19].

(3) Fistulous tract excision

Classically, excision of the tract was described as an integral step for a good repair. However, this adage is now
debatable. Resection of tissue to provide healthy margins was thought to improve success rates. However,
excision with wide margins may result in a larger defect that ultimately can increase tension on the repair and
risk of recurrence [20].

To perform a fistulectomy, the surgeon should extend the cystototomy down to the threaded fistulous tract and
circumferentially resect the tract [12].

(4) Closure

A multilayered closure, with nonoverlapping suture lines, is generally preferred. The vaginal defect can be
closed in a single or double layer using interrupted or running 2-0 absorbable sutures. The cystotomy should
preferentially be repaired in 2 layers with either interrupted or continuous suturing using a 3-0 absorbable
suture. A retrograde fill of the bladder is recommended between the first and second layer of closure to ensure
a water-tight seal [19].

(5) Tissue interposition

Many surgeons performing repair of VVF support use of a tissue interposition graft. These grafts serve as
barriers between the bladder and vaginal suture lines. Use of omental flaps, epiploic appendices of the sigmoid
colon, or peritoneal flaps has been reported [21]. Tissue flaps are thought to provide another layer of well-
vascularized tissue between the repair and surrounding tissue that could decrease failure rate [22].

Role of laparoscopy and robotic surgery

These techniques employ similar steps to the previously described open abdominal practices. Comparable
success rates have been demonstrated with minimally invasive approaches compared with the open approach
but are associated with decreased blood loss and a shorter hospital stay by an average of 2 days [23]. Cure rates
for the laparoscopic approach range from 75% to 98%, with most studies reporting success greater than 90%
for primary repair [19].

I1.B. Transvaginal approach
Advantages
Table (3): Advantages of the vaginal approach in the management of VVF [24].
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-Avoids the morbidity of abdominal and bladder incisions with less blood loss.

-Not affected by prior abdominal or pelvic surgeries.

-Local interpositonal flaps are easily accessible.

-Shorter operative time, less post-surgical pain, shorter hospital stay and quicker return to normal
activities.

Disadvantages to the transvaginal approach include potential for vaginal shortening with apical fistula
(especially the Latzko technique) and difficulty in exposing high fistulae near the vaginal cuff, especially in a
narrow vagina, and the deep vagina in the absence of any degree of apical prolapse [25].

Contraindications

Contraindications to vaginal approach include: severely indurated vaginal epithelium around the fistula, small
capacity or poorly compliant bladder, vaginal stenosis, repair requiring ureteral reimplantation, involvement
of other pelvic structures [26].

The technique

The two most commonly techniques are the Latzko technique and the layered closure. These approaches can
be performed with or without a fat pad or myocutaneous flap [26].

(1) The Latzko procedure

The Latzko procedure has long been championed for small noncomplicated fistulas and remains relevant in the
current age, although its popularity has waned somewhat over the years. It is in effect a partial colpocleisis
[27].

An elliptical portion of vaginal mucosa is mobilized and denuded around the fistula tract, at least 2 cm in all
directions. The pubovesical fascia and vaginal mucosa are closed in layers, using interrupted sagittally oriented
sutures imbricating one over the other. The vesical edges of the fistula are not disturbed with no tension across
the suture lines [25].

c D

Figure (3): Latzko partial colpocleisis [25].

The major disadvantage is vaginal shortening with potential interference with sexual activity and risk of failure.
The success rate ranges from 89% to 100% [11].

(2) Layered closure
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Layered closure technique is used to correct simple, small fistulas. The excision of the fistula is performed after
separating the bladder from the vaginal mucosa and the underlying fascia for approximately 1.5 cm [26].

The full thickness of the fistula is excised and the bladder closed in two layers. The first layer is extramucosal
and the second imbricates the first one. The last layer is the closure of the vaginal wall. The main difference
between the Latzko and the layered closure consists in the excision of the vesical mucosa during the layered
closure [17].

(3) Martius flap

In general, the Martius flap is used as treatment for complex fistulas, including recurrent, radiation-induced or
large fistulas. The procedure involves the use of a 5-6 cm long and 2-3 cm wide fat pad along the length of the
labium majus which is elevated and tunneled subcutaneously into the vagina to act as an inter-positional
vascular flap [26].

This flap is classically developed by making a vertical incision along the external surface or the medial border
of the labia majora. It is supplied by the perineal branch of the internal pudendal and the external pudendal
artery and collaterals [28].
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Figure (4): Schematic of the blood supply of the Martius flap [25].

When the fistula is complex and there is a significant deficit of blood supply, the bulbocavernosus muscle
(modified Martius flap) can also be utilized, along with the subcutaneous and cutaneous tissue (myocutaneous
flap). The flap can be uni- or bilateral according to the anatomical characteristics of the fistula [29].

(4) Gracilis flap

The gracilis flap was first described by Garlock in 1928 and is used for vaginal reconstruction after a pelvic
exenteration or if a fistula is associated with radiation. The blood supply is derived from a branch of the
profunda femoris entering the upper one-third of the muscle [11].

This is a long flap that can cover the medial portion of the groin, vulva, perineum and lower abdomen. Plastic
surgery involvement may be needed for these complex situations. In these situations, a combination of a
transvaginal and transabdominal approach may be necessary [25].\
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Figure (5): The gracilis flap harvest begins by delineating the anatomical landmarks. The pubic symphysis and
the medial condyle of the tibia are marked, and a line is drawn between them. The approximate location of the
dominant neurovascular bundle (NVB) of the gracilis flap can be identified *10 cm inferior to the pubic
symphysis along the marked line [30].

(5) Peritoneal flap

First described in 1993 by Raz and colleagues, the posterior peritoneal flap lends itself for high-riding apical
VVF. After closure of the first two layers, dissection is carried beyond the posterior wall of the bladder to expose
an edge of the peritoneum in the anterior cul-de sac [11].

Care is taken to not enter the peritoneum. After mobilization of the peritoneal flap, it is advanced over the
repair and secured in a tension-free manner using interrupted absorbable sutures [25].

(6) Omental flap

More commonly used for transabdominal VVF, omentum may be used if it has previously been brought down
to the pelvis during a previous surgery. The advantages to the omentum as an interpositional flap are its well-
vascularized pedicle and inherent lymphatic properties. During a transvaginal approach, a tongue of omentum
may be accessed via peritoneal window and advanced over the fistula repair site and secured with absorbable
interrupted sutures [25].

(7) Amniotic membrane

Used for decades for complex wound dressings, such as burns, researchers have proposed using an amniotic
membrane as a patch over the repair for complex VVF [31,32].

Amniotic membranes act as a biological barrier and release peptide growth factors required for tissue growth,
collagen deposition, and angiogenesis, while also functioning as a scaffold for tissue ingrowth [32].

Duration of bladder catheter after the operation

The benefit to the patient of having a few days less catheterization does not outweigh the increased risk of
leakage from earlier removal and 14 days should remain the standard [24]:mFor simple fistulas this can be
reduced to 12 days. For repeat or difficult repairs, 14-18 days is recommended. In post-radiation fistulas, 28
days is recommended.

If there is a positive dye test at the time of intended catheter removal or if the patient starts to leak urine
anytime post-operatively, an extra 2-4 weeks of catheterization may allow the fistula to heal. In addition,
although there are no studies to support it, getting the patient to lie prone in bed as much as possible improves
the chance of closure. This is because it keeps the urine away from the fistula site posteriorly. If the leakage
stops in this position, the fistula is likely to heal provided the patient can maintain this position for 10-14 days.
Other aspects of postoperative care
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The post-operative care of the vesicovaginal fistula patient is just as important as the surgical repair. Beside
bladder catheterization, other main principles of post-operative care include [33]:

Adequate hydration of the patient is necessary in order to maintain a good urine output and keep the urinary
catheters Patent. Oral fluids can suffice. This may eliminate the need for antibiotics.

Perineal hygiene is vital. Sitz baths help to provide cleansing and ease discomfort but facilities are frequently
inadequate for adequate care.

The avoidance of sexual activity or other vaginal manipulation should be strictly observed until satisfactory
healing has taken place.

Repeat vaginal exams may be performed periodically for at least the first 3 months in order to detect and
manage any tissue breakdown, infection, or recurrent vaginal stenosis. Gentile dilation may help to maintain
some caliber to the vaginal opening. Some patients may require reconstruction of their vagina.

Recurrent fistulas should be given time to heal spontaneously with continuous bladder drainage if they are
small. If drainage does not work, consider reoperation when inflammation has resolved.

Urge incontinence should be treated with anticholinergics if available. If the bladder capacity is inadequate
because of scarring, an augmentation may be required.

Nutritional status post-operatively should continue to be optimized and anemia should be addressed with oral
supplements or in severe cases, blood transfusion.

Education, training, and counseling is necessary to help to introduce these patients back into society. Most are
divorced and without skills necessary to cope in society.

Outcomes after surgery

Of patients undergoing surgical closure, the median (range) overall closure rate in the literature in
industrialized countries is 94.5 (75.8-98.6%). However, amongst patients undergoing surgical repair in
underdeveloped countries, the median (range) overall closure rate was 87 (58.0-100%) [12].

Buccal Mucosal Grafts

A buccal mucosal graft (BMG) is an oral mucosal tissue harvested from the inner cheek or lower lip. It is
frequently used for the repair of urethral defects, including rectourethral and vesicovaginal fistulae. This
technique was popularized after 1992 and is the first-choice graft tissue for urethroplasty in the repair of male
urethral strictures [34].

The use of oral mucosa is favored by urologists because of its similarities and compatibility with the mucosa of
the urethral tract. The buccal mucosa is a nonkeratinized tissue, and its thick epithelium with vascular lamina
propria gives it strength and adaptability to withstand the shearing forces in the mouth as well as defend
against the microbial environment of the oral cavity [34].

Anatomy and biological characteristics of buccal mucosa

The intrinsic properties of buccal mucosa enable it to be a favorable material for transplantation. Histologically,
buccal mucosa has a thick, nonkeratinizing, stratified squamous cell epithelium similar to that of the penile and
glanular urethra. The epithelial layer overlies a thin but highly vascular lamina propria. In contrast, other
materials used in urethral reconstruction such as bladder mucosa and penile skin have a thin epithelium and
thick lamina propria [35].

These properties of the lamina propria facilitate graft take as the thinness of the lamina propria enables
imbibition and its dense plexus of blood vessels promotes inosculation [36].

Being accustomed to a wet environment, buccal mucosa is be fitting to the urinary tract. The tissue is highly
resilient, having to naturally withstand harsh conditions in the mouth. Microorganisms that normally reside
within the oral cavity would cause infection if they gained access to the tissues, however, the epithelium of
buccal mucosa acts as the major barrier to these threats [37].

Once transferred to the urinary tract, the BMG is repeatedly exposed to urine. Despite this change of
environment, the BMG is able to thrive. Soave et al. found that integrated BMG had complete preservation of
oral mucosa histological properties that were not replaced by urothelium [38].
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Prior studies utilizing materials such as tunica vaginalis and skin have found that the graft undergoes
metaplasia or develops epithelial thinning. The authors presumed that the ability of buccal mucosa to retain its
histopathological characteristics likely accounts for its superiority to other graft materials [38].

Harvesting buccal mucosa

Technique

BMGs are often harvested concurrently with the primary urologic procedure. In order to afford access to the
buccal cheek during the harvest, the surgeon must discuss airway management with the anesthesiologist prior
to induction. Oral intubation is performed with the endotracheal tube directed away from the surgical field.
Nasal intubation has also been described and can be utilized based on surgeon preference [39].

Self-retaining mouth retractors are helpful for maintaining mouth opening during harvest. The opening of
Stenson’s duct is identified as a papilla adjacent to the second maxillary molar and is marked with a marking
pen. An elliptical graft is drawn with the axis extending from the oral commissure anteriorly to the external
oblique ridge of the mandible posteriorly. The graft should lie 1 cm inferior to the duct to avoid damage during
graft harvest and closure. 1% lidocaine with 1:100,000 epinephrine is infiltrated into the submucosal plane
and used to hydrodissect the planned excision. A #15 blade scalpel is used to incise the circumference of the
graft [40].

The graft is elevated in the submucosal plane off of the adherent buccinators muscle using sharp dissection
with a pair of tenotomy scissors. Hemostasis is achieved at the donor site with monopolar or bipolar
electrocautery. If closure of the donor site is to be performed, a 3-0 chromic suture is placed in a running,
locking fashion to approximate the donor site mucosa in a single layer [40].

The graft is then thinned by draping it taught over the non-dominant index finger and tangentially cutting away
muscle fibers and excess fat and submucosa with a sharp curved iris scissor. Patients are encouraged to adhere
to a soft diet and use mouth wash three times daily for the next 10 days post-operatively. Various harvesting
techniques have been reported with the technique described here [40].

Figure (6): Typical setup for BMG harvest. The dry X-ray-detectable gauze sponge is packed to the contralateral
oral space, and three retraction sutures are used with the middle incorporated into the distal apex of the graft.
The Army-Navy retractors were used only for photographic exposure of the harvest site and are not typically
needed during harvest [35].
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Figure (7): The BMG donor harvest site closed with an absorbable running suture. The blue dot indicates the
Stensen’s duct. The image was obtained intraoperatively at Duke University Medical Center, with the operation
completed under routine care. BMG, buccal mucosal graft [35].

Complications

Harvesting BMGs is a safe procedure. Although infrequent, early and late postoperative morbidities exist and
should be discussed with the patient. Risk of clinically significant bleeding is <5% and risk of donor site
infection is 1.7%. Other postoperative morbidities include prolonged pain, difficulty with mouth opening, and
perioral numbness [39].

Oral pain following buccal graft harvest is well tolerated with up to 50% of patients reporting no pain in the
early postoperative setting. Not surprisingly, harvesting from bilateral buccal cheeks has worse immediate
postoperative pain and patient satisfaction. BMG length also corresponds with worse pain scores [41,42].
Tobacco consumption and poor oral hygiene have also been linked to worse postoperative pain control [43]. A
few adjuncts have been proposed to reduce early postoperative pain, such as liposomal bupivacaine
infiltrations and infraorbital nerve blocks [44,45]. Although these adjuncts have demonstrated efficacy, they
have not been widely adopted, likely due to the uncertainty of cost-benefit analysis. Objective assessment of
mouth opening has demonstrated a significant difference between preoperative mouth open and mouth
opening during the first week post-surgery. This difference was no longer seen after 1 month and there was a
return to baseline by 6 months [46].

Subjective assessment of mouth opening has yielded mixed results. Barbagli et al. reported that <2% of patients
had difficulty with mouth opening on a survey administered four months post-surgery whereas Soave et al.
reported that >30% of patients had some impairment with mouth opening at 6 months post-surgery. A majority
of patients experience oral numbness in the early postoperative period [41,42].

Although oral numbness could easily be attributed to local analgesia, it typically persists outside the analgesic’s
duration of action. There is mixed data regarding the persistence of oral numbness outside of the early
postoperative period. Some have reported that the vast majority of patients regain normal oral sensation by 3
months [46]. Others have reported that more than a quarter of patients continue to have oral numbness at 6
months post-surgery [46].

It has been suggested that the incidence of postoperative complications is influenced by the closure or
nonclosure of the donor site. Multiple randomized control trials have been conducted to address this issue,
however, superiority of one technique still cannot be claimed. The largest trial to date included 135 patients

and concluded that nonclosure was noninferior to closure in regards to pain and postoperative morbidities
[46].
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Application in the lower urinary tract

Over the past three decades, BMGs have become the graft material of choice in complex urethral reconstruction.
BMGs are suitable for long (>2 cm) bulbar strictures as well as for penile urethra and fossa navicularis
reconstruction. The versatility of BMGs has facilitated the development of a variety of urethroplasty techniques
[40].

Application in the upper urinary tract

Recently, BMG onlay for the treatment of ureteral strictures has gained significant popularity. Initially reported
in 1999, Naude described his experience with BMG onlay (five patients) and tubularized interposition (one
patient) in patients with complex ureteric strictures. All six patients performed well, without lesions on
excretory urography, with follow-up durations ranging from 8 months to 6 years. Ten years later, Kroepfl
described the use of BMG onlay in seven ureteral strictures in six patients. The grafts had good take in all
patients, however, there was impaired drainage caused by persistent strictures below the reconstructed
ureteric segments in two ureters [47].

The use of a tubularized BMG interposition was subsequently demonstrated to be successful by Badawy et al.
In this series of five patients, a tubularized BMG was applied for the management of long ureteral strictures
(average 4.4cm). There was no evidence of obstruction on retrograde pyelogram or sonography at a mean
followup of 2 years [48]. Despite these results, caution should be applied when using tubularized grafts as poor
outcomes have been demonstrated with tubularized BMG urethroplasties [49].

A necessity for the BMG ureteroplasty to take is the presence of a good vascular bed. This has been nearly
uniformly reported to be in the form of an omental wrap. However, other options include perinephric fat within
Gerota’s fascia as well as the psoas muscle [50].

Application in the Repair of Rectovaginal Fistulas (RVFs)

All studies reporting on the use of BMGs for RVFs were considered eligible, and no restrictions were applied.
Two case reports were identified:

In 2014, Grimsby et al. published the use of an autologous BMG in the repair of a recurrent iatrogenic RVF in a
4-year-old female. This patient’s RVF was a complication of a Soave procedure for Hirschsprung disease and
failed 1 repair attempt prior to the use of the BMG [51]

In 2019, Elmer-DeWitt et al. described the use of an autologous BMG to repair an iatrogenic RVF in a 64-year-
old transgender woman. This patient had previously undergone a penile skin inversion neovaginoplasty, which
was complicated by intraoperative rectal injury. These 2 reports demonstrated the successful use of buccal
mucosa as a graft repair for an RVF [52].

A systematic review found a 4% complication rate occurring at the buccal donor site—most commonly scarring
and contracture. Bleeding and hematoma formation occurred in <1% of cases. Patients can expect to have mild
pain and discomfort for up to 4 weeks postoperatively. Patients may have limited range of jaw opening, but
most return to preoperative range within 4 weeks [53].

Application in vesicovaginal fistula

In 2011, two women, aged 45 years and 56 years, were admitted due to recurrent VVF. Both women had
previously undergone abdominal hysterectomies for benign conditions and, subsequently, abdominal VVF
repair due to vaginal urine leakage. On admission, the younger woman had a round fistula, with a diameter of
1.5 cm, located on the left side, supratrigonally; the other woman had an ellipsoidal fistula measuring 2.5 cm x
1.5 cm, located medially and supratrigonally. Both women underwent suturing of the VVF (abdominal
approach) with the interposition of BMG. After the last treatment, both women were cured [54].
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Figure (8): Buccal mucosal graft placed on the anterior vaginal wall above the vaginal sutures [54].

In a case study, the patient is a 15-year-old postmenarchal female with uterus didelphys, bilateral
hematocolpos, distal partial vaginal agenesis, and a vesico-vaginal fistula diagnosed on both clinical
examination and MRI. She initially presented with urinary retention and a history of cyclical, recurrent
menouria. The procedure began with cystoscopy, vaginoscopy, and bilateral ureteral catheterization. The
fistula was clearly identified endoscopically. The patient then underwent laparoscopic vesico-vaginal fistula
repair and repair of the distal partial vaginal agenesis with buccal mucosal vaginal reconstruction. The patient
tolerated the procedure well. There were no complications. The patient was discharged on postoperative day
2 in stable condition. In follow-up, the patient was voiding well with a well-healed buccal mucosal graft and
excellent cosmetic outcome [55].
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