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A B S T R A C T

Vesico-vaginal fistula (VVF) is an abnormal connection between the bladder and vagina, usually occurring after 
complex oncologic gynecologic surgeries. It typically presents as continuous urinary incontinence and is diag
nosed through clinical examination, imaging, and cystoscopy. Conservative management rarely achieves healing, 
making surgical repair the preferred option. We report two cases of VVF treated with Tutopatch®, a bovine 
pericardium-derived graft, used as an interposition graft via transabdominal and transvaginal approaches. 
Tutopatch® avoids the morbidity of autologous tissue harvesting and offers a feasible, safe, and effective 
alternative. It should be considered a valuable option in the surgical management of complex VVF.

1. Introduction

Vesico-vaginal fistulae (VVF) is an entity characterized by the pres
ence of an abnormal fistulous tract extending between the bladder and 
the vagina, resulting in continuous and unremitting urinary inconti
nence.1 With an incidence of 0.3–2 %, this condition represents a sig
nificant morbidity in female urology.2 Although the aetiology of VVF 
could vary and is grossly divided into acquired or congenital, the most 
common cause of VVF is represented by complex onco-gynaecologic or 
pelvic surgery.3 The classical presentation symptom is continuous in
continence in the presence of a history of recent pelvic surgery. How
ever, it is important to underline that also radiation therapy could 
provoke a VVF, up to 20 years after the treatment.4 A proper diagnosis is 
required in order to evaluate the size, number and location of the fistula 
and, most importantly, program a curative surgery. In addition to 
physical examination, further diagnostic procedures include CT scan 
and retrograde cystourethrography, in addition to vaginoscopy and 
cystoscopy.3 Although conservative management is advocated in liter
ature (via continuous bladder drainage or bilateral percutaneous 
nephrostomies), only 10 % of cases report a spontaneous closing of the 
fistula in 0.5–2 months.5 As a result, a prompt and timely surgical repair 
(via abdominal or vaginal approach) is advised, delaying the procedure 

only in case of devitalized tissues, cystitis or radiation damage. In recent 
years, a more individualized approach has been sought, implementing 
grafts and patches in the repair of VVF.

In this manuscript, we describe, for the first time, the successful 
utilization of bovine pericardium (Tutopatch®) in two VVF repairs 
performed via transabdominal and transvaginal approaches.

2. Case presentation

2.1. Transabdominal repair

A 72-year-old woman was referred to our institution in November 
2021 for uncontrolled urinary incontinence for over 6 months. Past 
medical history was notable for a previous radical hysterectomy due to 
locally advanced cervical cancer. No other pathologies were described in 
the anamnesis, except for a non-sustained tachycardia and a positivity 
for the Hepatitis C Virus. A diagnosis of VVF was suspected via clinical 
examination and was further confirmed via cystoscopy, which showed a 
supratrigonal fistula of about 1cm. A subsequent ultrasound scan (US), 
performed at hospital admission, revealed a small infra-vesical extrav
asation of urine (51mm) while a computed tomography (CT) scan, 
prescribed and performed with contrast medium, confirmed the clinical 
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diagnosis of VVF, showing a fistula opening measuring 92mm. After 
discussing potential treatments, including the possibility of performing 
local flaps (which were however limited by the previous irradiation of 
the pelvic area, resulting in a local generalized fibrosis) the patient 
consented to undergo an open surgical procedure consisting of 
retrieving material for histopathological analysis and closure of the VVF 
via the use of a patch of bovine pericardium (Tutopatch®), after signing 
a consent form. The surgery was performed in a transabdominal 
approach, firstly introducing, a ureteral catheter in the opening on the 
vaginal side of VVF, in order to ease the identification of the fistula tract. 
A urethral catheter was placed at this time. Successively, an umbilical- 
pubic incision was performed, proceeding to the lysis of extensive 
intra-abdominal adhesions and entering the peritoneum. We further 
proceeded to the isolation of posterior and cupola walls of the bladder 
from the vagina and, after locating the ureteral catheter previously 
placed, a complete resection of VVF with its tract was performed. Ma
terial excised was sent for histopathological analysis. Vaginal and 
bladder fistula defects were then closed in two layers using running 2- 
0 polyglactin (Vicryl, Ethicon) and a patch of bovine pericardium 
(Tutopatch®) was placed and fixed via 3-0 interrupted polyglactin 
(Vicryl, Ethicon). After proceeding to the suture of the bladder cys
totomy, the bladder repair was tested using bladder distension with 
saline solution. Successively, a 19F drain was placed in the pelvis and 
closure of the abdominal wall was performed. The total operative time 
was 90min with a blood loss of 50 cc. No intraoperative or postoperative 
complications were reported. The patient was discharged on post
operative day 3, with no drainage but with a urethral catheter. Histo
pathological analysis confirmed the diagnosis of VVF, reporting a 
fibroadipose tissue characterized by a pseudo-cystic lumen surrounded 
by squamous epithelium. A cystogram was performed at 2 weeks post
operatively, demonstrating the resolution of the fistula (Fig. 1). The 
urethral catheter was then removed and a follow-up was scheduled at 6 
months. To date, the patient, who was reached telephonically, does not 
complain of any symptoms or disturbances.

2.2. Transvaginal repair

A 64-year-old was referred to our institution in September 2020 for 
urinary incontinence and anamnesis of chronic VVF. Past medical his
tory was notable for a previous left mastectomy for breast cancer and a 
previous laparoscopic radical hysterectomy for locally advanced ovarian 
cancer with successive radiotherapy and chemotherapy. Other medical 
issues were type II diabetes, hypertension and hyperuricemia. After the 
confirmation of the diagnosis of VVF via cystoscopy, which was located 
near the bladder trigon, and the discussion of potential approaches for 
resolving the VVF, the patient accepted the experimental repair with a 
patch of bovine pericardium. Surgery was scheduled for October 2020. 
The patient was positioned in a lithotomic position and a urethral 
catheter was placed before proceeding to the incision of the anterior 

wall of the vagina. Successively, after the careful lysis of numerous ad
hesions, the bladder was isolated up to the fistula tract, located at the 
vaginal cupola, and the devitalized tissue near the VVF was excised. Also 
in this case, the excised material was sent for histopathological analysis. 
A vertical double-layer bladder rhaphy was then performed with inter
rupted 3-0 polyglactin (Vicryl, Ethicon). The bladder repair was then 
tested using bladder distension with saline solution. Successively, a 
patch of bovine pericardium (Tutopatch®) was placed over the rhaphy 
and a horizontal suture with interrupted 3-0 polyglactin (Vicryl, Ethi
con) was performed to close the vaginal wall. Finally, a vaginal gauze 
was placed. The total operative time was 150min with a blood loss of 30 
cc. No intraoperative or postoperative complications were reported. The 
patient was discharged on postoperative day 3, maintaining a urethral 
catheter. A cystogram was performed 10 days postoperatively, demon
strating the resolution of the fistula and the absence of extravasation 
(Fig. 2). A follow-up visit was scheduled at 15 days and 30 days. The 
histopathological analysis resulted in a fibroadipose tissue with massive 
infiltration of inflammatory cells, excluding any oncological result. The 
urethral catheter was removed at the second follow-up visit. A further 
follow-up visit was scheduled at 3 months and then every 6 months. To 
date, the patient is still in follow-up and did not report any symptoms or 
disturbances at the last follow-up visit.

3. Discussion

The management of VVF has widely changed over the years. If 
conservative management has been a feasible approach in small VVF or 
relatively new defects, a surgical repair has become the first-line 
approach in complicated, large and post-radiotherapy fistulae. The 
choice between the transabdominal approach and the transvaginal 
approach depends on the surgeon, the location of the fistula, available 
space in the vaginal cavity and the need for ancillary procedures such as 
ureteric reimplant.6 In addition, the necessity to utilize interposition 
grafts and flaps, similarly indicates the route of approach. In order to 
avoid recurrence of the condition indeed, a wide variety of grafts and 
flaps have been used as interposed tissue between the bladder and the 
vagina. Among them, labial fibrofatty tissue (Martius flap), peritoneum, 
omentum, small intestinal submucosa, human dura grafts and urachus 
are some of the tissues used for interposition.7 Recently, the use of 
dehydrated amniotic allograft has been advocated and used as a 
low-morbidity alternative to other interposition tissue.8 In addition, 
considering the past medical history of patients with VVF, is more and 
more plausible that omentum and other flaps could have a lowered 

Fig. 1. Post-operative cystogram of VVF transabdominal repair. Fig. 2. Post-operative cystogram of VVF transvaginal repair.
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vascularization due to chemotherapy and radiotherapy, increasing the 
risks of recurrence.9 Furthermore, due to multiple and tenacious adhe
sions, is not always possible to mobilize a proper flap in those patients 
and the concomitant comorbidities (such as diabetes) could further 
lower the possibility of success of simple excision and suture of VVF.

Tutopatch® is a sterile and dehydrated patch of connective tissue 
derived from bovine pericardium, widely used in neurosurgery as a 
substitute for dura mater. Its use has further extended in ophthalmology, 
for tendon elongation in strabismus and repair of corneal ulcers, and in 
otolaryngology, for myringoplasty.10–12 More recently, Tutopatch® has 
been used as an alternative to skin grafts in surgical defects of oral 
cancer surgery.13 Due to the possibility to easily obtain this material 
from the neurosurgery in our institution and the extended use, reported 
in the literature, of this type of patch in many reconstructive surgeries, 
which comprehended even its use in urological surgery, we hypothe
sized the possibility of using Tutopatch® as an interposition patch in the 
repair of VVF.14 The rationale resides in the characteristics of this patch, 
as stated by the manufacturer, which provides a matrix guide for con
nective tissue formation and gradual tissue repair. Although autologous 
materials have several advantages, it is not always possible to use flaps 
of tissue as interposition patches. In addition, additional surgery is 
required to harvest a proper amount of material. The use of Tutopatch® 
permits overcoming those limitations. In addition, its intrinsic charac
teristics of modelling and the possibility of using it as a free flap is a 
tempting alternative in the repair of VVF.

Although our study embraces only two cases, the success of Tuto
patch® in repairing two complicated fistulae is encouraging. To our 
knowledge, this is the first time that a xenograft is used for the repair of 
VVF and further studies are required in order to explore the possibility 
associated with the use of this material.

4. Conclusions

Tutopatch® could represent a favourable, newer and safe alternative 
for the repair of VVF, especially in those cases that are at high risk of 
failure (diabetes, previous radiotherapy, impaired local vasculariza
tion), reducing the morbidity associated with autograft harvesting, 
operative time and risk of recurrence.
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