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ABSTRACT
Vesicouterine fistula (VUF) is a rare extra-anatomical communication developing between the uterus 
or cervix and the urinary bladder, most commonly after an iatrogenic injury during a cesarean section. 
Patients with VUF may have various clinical presentations, ranging from Youssef’s syndrome (vaginal 
urine leakage, amenorrhea, and menouria) to urinary tract infection and infertility. Quality of life for 
patients having this pathology is strongly affected owing to the psychological burden. Treatment is 
surgery based because low success rates have been reported for conservative or minimally invasive 
approaches. Herein, we present a case of a 35-year-old woman successfully treated by a minimally 
invasive endoscopic repair procedure with the injection of microfragmented autologous adipose tissue 
(Lipogems®).

Keywords: Endoscopic; fistula; genitourinary; lipogems; microfragmented autologous adipose tissue; vesi-
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Introduction 

Vesicouterine fistula (VUF) is a rare abnormal 
communication between the bladder and the 
uterus, accounting for approximately 1%-
4% of the genitourinary fistulas.[1] It was first 
described in 1957 by Youssef, who defined 
the classic triad of presentation symptoms: 
vaginal urine leakage, amenorrhea, and 
cyclic hematuria during the menstrual cycle 
(menouria).[2] In addition to this, the clinical 
presentation may vary from incontinence and 
recurrent urinary tract infections to secondary 
infertility and first-trimester abortion.[1]

VUF is caused by an iatrogenic injury during 
cesarean section (CS) in 83%-93% of cases, 
and its treatment can be distinguished as 
conservative or surgical.[3]

The surgical treatment brings, as a complication, 
a risk of hysterectomy, raising several cultural 
and quality-of-life-related implications.

We present a case of a 35-year-old woman 
who underwent emergency CS and developed 
a VUF treated by a minimally invasive 
endoscopic repair procedure with the injection 
of microfragmented autologous adipose tissue 
(Lipogems®).

Case presentation

A 35-year-old, 37-week pregnant woman 
was referred to the emergency department 
for a CS because of premature rupture of the 
membranes. Her history was remarked by 4 
previous CSs. Owing to a difficult dissection 
of lower uterine segment, methylene blue dye 
test was performed in a precautionary fashion 
that was negative. In the early postoperative 
hours, she presented with hematuria, requiring 
continuous bladder irrigation. She was 
discharged asymptomatic 5 days after surgery, 
without a urinary catheter. Three weeks later, 
she presented at the emergency department 
for vaginal urine leakage and Escherichia coli 
urinary tract infection; physical examination 
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was unremarkble. A cystogram revealed a urinary leakage on 
the bladder dome suspected for VUF (Figure 1a).  Contrast-
enhanced computed tomography (CT), cystoscopy, and 
magnetic resonance imaging (MRI) confirmed a 1 cm fistula 
located between the bladder and the uterus (Figure 1). 

At the time of diagnosis, a Foley catheter was placed as initial 
conservative management of VUF, leading to reduction of 
fistula at 3 months. After the refusal of a standard surgical 
excision, an endoscopic procedure for fistula repair consisting 
of transurethral resection of the fistulous tract and injection of 
microfragmented autologous adipose tissue (Lipogems®) at the 
bladder side of the fistula was performed. 

The following is the step-by-step procedure.
A.	 Local anesthesia: The thighs were used as the donor sites 

for adipose tissue harvesting. Before harvesting the fat, the 
thighs were injected with 360 mL (180 mL in each thigh) of 
modified Klein solution (500 mL of saline solution; 20 mL 
lidocaine, 20 mg/mL; and 1 mL adrenaline, 1 mg/mL) using 
a 17-G disposable cannula (Figure 2a). 

B.	 Harvesting of the adipose tissue: The adipose tissue 
was harvested using a 13-G blunt cannula connected to a 
Vaclock® 20 mL syringe (Figure 2b).

C.	 The aspirated tissue was then collected in syringes and 
positioned for decanting (Figure 2c). 

D.	 Processing of the adipose tissue with the dedicated Lipogems® 
device according to the instructions of the manufacturing 
company: The fat was then processed in the Lipogems® 
surgery kit, a disposable device that progressively reduces 
the size of the adipose tissue clusters while removing the 
substances with proinflammatory properties. Lipogems® 
device is a completely closed system. It works using gravity 
and saline flow. After making a complete filling with 
saline, the lipoaspirates are inserted in the device. Then, 

the surgeon manually shakes the device, which activates 5 
stainless steel marbles. The marble movement allows oil/
physiologic emulsion to be created and washed away by 
the flux fluid against the gravity. The continuous flow of 
the solution eliminates the waste products against gravity 
in a collection waste bag and the 2 filters retain the adipose 
clusters in the device. When the separation line between the 
saline solution and Lipogems® is stable, the clear watery 
solution can be removed obtaining the micronized adipose 
tissue. The product is then transferred to several 10 mL 
syringes with a 22-G and 30-mm-long needle to be injected 
into the patient (Figure 2d). 

E.	 Resection of the fistula: Transurethral resection of the 
bladder side of the fistula was performed with a Collins 
knife. Resection of the fistula borders was performed to 
remove the unhealthy tissue and inject the Lipogems® into 
the normal mucosa, giving better chance to the tissue to heal 
properly. Collins knife was used because it allows more 
precise incision of the borders than a cutting loop.

F.	 Endoscopic injection of Lipogems®: The final product was 
injected into the mucosal and muscular layers at the bladder 
side of the fistula (Figure 2).

At the end of procedure, a pig-tail suprapubic catheter was placed. 
The patient was discharged on day 1 after surgery. Three months 
after surgery, she was asymptomatic; cystoscopy was performed, 
showing the scar tissue in the previous location of the fistula, and 
the cystogram revealed complete repair of VUF (Figure 3). At the 
24-month follow-up, no recurrences were documented.

Discussion

VUF is the rarest type of urogenital fistula, and its cause is 
mainly iatrogenic.[1,3] Risk factors are the dissection of the lower 
uterine segment, excessive intra-operative bleeding, severe 
dystocia, forceps delivery, obstetrical vacuum, manual removal 
of the placenta, placenta percreta, uterine rupture, previous CS, 
and dilatation/curettage. Other less frequent causes include 
inflammatory bowel diseases, endometriosis, intrauterine 
device migration, and congenital lesions.[4] In addition, 
immunohistochemical studies proved that cells in the fistulous 
tract are similar to those in the endometrium, suggesting a possible 
role of endometriosis in some cases and hormonal manipulations 
as medical treatment of VUF, with the induction of amenorrhea.[5]

Cystogram is mandatory to make a diagnosis of VUF. Moreover, 
CT and MRI are useful to improve fistula typification. We 
performed contrast-enhanced CT to visualize the entire anatomy 
of the urinary system and evaluate, in particular, the presence of an 
ureteral injury and a consequent concomitant ureteral fistula, which 
cannot be detected by a cystogram alone. Moreover, cystogram 
was reported to be inconclusive in some series, with a sensitivity of 

•	 Vesicouterine fistula is the rarest type of urogenital fistula, and 
its cause is mainly iatrogenic.

•	 Surgical complications include hysterectomy, raising several 
cultural and quality-of-life–related implications.

•	 Fragmented autologous adipose tissue mimics a flap in the sur-
gical treatment of fistulas and helps the healing of the tissue 
with a regenerative stimulus.

•	 As a minimally invasive treatment, endoscopic transurethral 
resection of the fistulous tract and injection of microfragment-
ed autologous adipose tissue proved to be successful with no 
complication.

•	 This technique is safe, feasible, and effective and should be 
considered for small-diameter fistulas (<1 cm) refractory to 
conservative therapy.

Main Points:
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40%,[6] probably because of the higher intrauterine pressure against 
the intravesical pressure. MRI is usually performed because it is a 
noninvasive method that can help understand the exact location of 
the fistula (above or below the uterine isthmus) and the postsurgical 
fibrosis of the nearby soft tissue, which is important in the choice 
and planning of the treatment.[6-8]

Treatment is divided into conservative and surgical approaches. 
Conservative management consists mainly of bladder 
catheterization, whereas no consensus is given about modality 
(suprapubic versus urethral catheter) and timing. As a minimally 
invasive treatment, electrocauterization and endoscopic 
application of tissue sealants and fibrin glue have been proposed 
with a success rate of 5%.[1-3]

The surgical approach is considered the gold standard for 
VUF definitive treatment, but there is no consensus on timing, 
the diagnosis being intra-operatively elusive.[3] Nearly 100% 
success rate has been reported for the surgical treatment of 
VUF;[1] in contrast, it potentially involves a hysterectomy risk, 
raising the psychological concern for the patients. Regarding 
the surgical technique, fistula repair could be made by the 
transvesical-transperitoneal route with tissue flap interposition, 
usually omental or peritoneal tissue. 

In the light of this, Lipogems® mimics a flap and helps the healing 
of the tissue with a regenerative stimulus. To date, the use of cells 
or tissues with regenerative properties, such as mesenchymal 
stem cells (MSCs), or fat with mesenchymal properties (adipose-

Figure 1. a-d. Diagnostic work-up before treatment: (a) cystogram; (b) cystoscopy; (c) abdominal computed tomography scan; (d) 
magnetic resonance imaging showing the presence of a vesicouterine fistula

a

c

b

d
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derived mesenchymal stem cells [ASCs]) has become a wide 
field of research for the treatment of several medical and surgical 
conditions.[9-11] MSCs seem to be able to induce the secretion 
of mitogenic and immunomodulatory factors,[12] whereas 
ASCs either expanded or obtained by enzymatic modality have 
shown regenerative and immunomodulatory functions both 
in vitro and in vivo.[13] Nevertheless, the enzymatic modality 
or cell expansion has several constraints. Hence, a minimally 
manipulated autologous adipose tissue, such as Lipogems®, 
would be preferable as a therapeutic option. For these reasons, 

we think our technique may be an alternative to the surgical 
approach, especially for small-diameter VUFs and when the 
patient refuses a more invasive approach. 

Follow-up depends on the kind of approach. Cystogram is not 
performed before 3-8 weeks in different conservative series, 
whereas it is usually performed 2 weeks after the surgery.[1] More 
recently, a systematic review compared shorter (<10 days) and 
longer (>10 days) durations of bladder catheterization after the 
surgical repair of urinary obstetric fistula, showing no statistically 

Figure 2. a-f. Steps of the procedure: (a) anesthesia of the thighs; (b) harvesting of the adipose tissue; (c) collection of the harves-
ted tissue; (d) processing the tissue with Lipogems® surgery kit; (e) transurethral resection of the bladder side of the fistula; (f) 
injection of microfragmented adipose tissue around the bladder side of the fistula

a

d

b

e

c

f

Figure 3. a, b. Cystogram (a) and cystoscopy after treatment (b)

a b
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significant difference in terms of fistula repair breakdown, 
urinary tract infection, post-repair urinary incontinence, urinary 
retention, or extended hospital stay.[14]

Fertility and pregnancy after treatment could represent a 
substantial concern for women suffering from VUF. Pregnancy 
rates after VUF surgical treatment reported in the literature 
range from 25% to 37.5%, and spontaneous conception seems 
to be not adversely affected by VUF in the case series published 
by Rajamaheswari et al.[1,15] However, adequate counseling is 
mandatory in this condition.

In conclusion, the presented minimally invasive technique for 
repairing a VUF is safe, feasible, and effective especially for 
small-diameter fistulas (<1 cm) and is suitable as an intermediate 
treatment between conservative management and the more 
invasive surgical corrections. The use of autologous tissue in 
uterus-sparing fistula management should be considered as an 
alternative option in patients for whom maintenance of fertility 
is advocated.
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