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Abstract

Background: Report cases of vesico-peritoneal and vesico-cutaneous fistulas suspected to Doppler ultrasound
confirmed by CT scan/conventional cystography and successfully treated.

Case presentation: Two male patients of 35- and 36-year-old, without any medical past history, had presented
anuria and absence of miction respectively after a road traffic accident and a piece of wood penetrating the left
thigh. The physical examination revealed lower limbs hematoma and severe abdominal pain in the man of 35 years
and a sutured wound of the left thigh of 4 cm with a bright liquid flowing from it with the characteristic smell of
urine in the man of 36 years. A Doppler ultrasound was made. The Doppler had shown normal ureteral jets but
with a third abnormal flux which went from interior to exterior of the urinary bladder for the first patient and from
the bladder to the left inguinal cutaneous tissue for the second patient. The treatment was a Foley’s catheter into
the bladder with antibiotics in the two cases after excision and separate suture of the peritoneum and bladder
during umbilical laparotomy in the first case. The suites were simples.

Conclusions: The diagnostic contribution of CT/conventional cystography is well known and undisputed, but for
Doppler ultrasound, it is anecdotal like in these cases we report. Nevertheless, there is a need to evaluate the
semiological value of Doppler ultrasound contribution on a greater sample.
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Background
A vesico-peritoneal fistula is an intraperitoneal bladder
rupture with urine accumulation in the peritoneal cavity
caused by leakage of urine from the bladder. It occurs
when there is a sudden increase of intravesical pressure
secondary to a blow to the pelvis or lower abdomen.
This increased pressure results in rupture of the dome,
the weakest and most mobile part of the bladder. Intra-
peritoneal bladder ruptures account for 38–40% of all
bladder ruptures [1]. Vesico-cutaneous fistulas are rare,

and the traumatic origin by thigh penetrating wound is
exceptional. Imaging plays a crucial role in the diagnosis
of these affections [2]. If the diagnostic contribution of
CT/conventional cystography is well known and undis-
puted [2–5], for the Doppler ultrasound, it is anecdotal.
We report two cases of vesico-peritoneal and vesico-
cutaneous fistulas suspected to Doppler ultrasound,
confirmed by CT scan/conventional cystography and
successfully treated.

Case presentation
Case 1
A man of 35-year-old came to our surgical emergency de-
partment with a history of anuria evolving for 24 h and pro-
gressive abdominal distention, secondary to lower
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abdominal contusion caused by a traffic accident, since 4
days. Before his entrance in our hospital, a pelvic radiog-
raphy and an abdominal ultrasound have been done. The
pelvic radiography was normal, and the ultrasound con-
cluded to a hemoperitoneum without any evidence of intra-
abdominal organ injury. He felt suprapubic pain. There were
no clots in the urine. Before the trauma, the patient was fit
and well with an unremarkable medical history (no history
suggestive of liver, renal, or peritoneal disease). The Glasgow
Coma Scale was 15/15. He was apyrexial and normotensive.
The physical examination was normal except for lower
limbs hematoma and abdominal deadness.
A second abdominal ultrasound was performed in our

hospital and has shown an anechoic intraperitoneal free
fluid collection (Fig. 1a) without liver, kidneys, spleen,
pancreas, gall bladder, or blood vessel injury. There was
also a parietal defect of the urinary bladder dome meas-
uring a diameter of 10 mm (Fig. 1a). The Doppler has
shown normal ureteral jets, but there was a third abnor-
mal flux which went from interior to exterior of the
urinary bladder (Fig. 1b). The CT scan has confirmed
the bladder dome wall defect, the uroperitoneum, and
the absence of intra-abdominal organ injury (Fig. 2a–c).
The CT scan has not shown pelvic bone traumatic path-
ology. The diagnostics of vesico-peritoneal fistula with
uroperitoneum (type 2 of the Société Internationale
D’Urologie classification) have been retained.

A Foley’s catheter was inserted into the bladder of the
patient, and he was hospitalized in Urology Department.
Under an umbilical laparotomy, the vesico-peritoneal
fistula tract (Fig. 3) was excised, and the peritoneum and
bladder were sutured separately. No intraoperative or
postoperative complications were observed. The patient’s
urination returned to normal on day 6 post-operative.
Ablation of the catheter was done. Since, the patient is
doing well.

Case 2
It was a man of 36-year-old, without any known patho-
logic antecedents, being victim of a public road accident
4 days ago, by a piece of wood penetrating the left thigh.
He was brought to the hospital where a bleeding wound
has been noticed. He had benefit from an antitetanic
sero-toxoid therapy, cleaning and suture of the wound,
and an antalgic (injectable tramadol) and antibiotic
treatment (oral ciprofloxacin and tinidazole). The bleed-
ing cessation has motivated his exeat the next day. Two
days after, he has consulted again for an absence of mic-
tion without feeling the desire to urinate evolving for 23
h. At the examination, it was noticed a wound of the left
thigh already sutured of 4 cm of length with a bright li-
quid flowing from it (Fig. 4) with the characteristic smell
of urine. A Doppler ultrasound performed had shown an
edematous infiltration of the thigh soft tissues and the

Fig. 1 Ultrasonographic images of intraperitoneal anechoic free fluid collection (a and b; blue star) with a rupture of the urinary bladder dome (a;
orange arrow). In b, Doppler shows an abnormal signal, simulating a ureteral jet, but pointing from the inside to the outside of the bladder
(yellow arrow)
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Fig. 2 CT scan images of a rupture of the urinary bladder dome (yellow arrow)

Fig. 3 Macroscopic image of a rupture of the urinary bladder dome
(arrow). The blue star shows the end of Foley’s catheter

Fig. 4 Macroscopic image of a linear wound of the left thigh
sutured, with a flow of bright liquid
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left hemi-hypogastrium (Fig. 5a), a low replete bladder
(contrasting with the time elapsed since the last miction)
associated to an abnormal Doppler signal, looking like
the ureteral jet but going from the bladder to the left in-
guinal cutaneous tissue (Fig. 5b). The ureteral jets were
normal. A retrograde uretro-cystography was made and
has noticed a large fistula passage, 205mm of length,
making the bladder communicating with the left thigh
cutaneous tissue (Fig. 6). The diagnosis of vesico-
cutaneous fistula (type 3 of the Société Internationale
D’Urologie classification) by penetrating wound of the
left thigh has been retained.
The treatment was based on setting a bladder indwell-

ing catheter and the continuation of the antibiotic ther-
apy and the local care. The evolution was favorable
marked by the resumption of the desire of urinating on
the 11th day motivating the removal of the vesical cath-
eter on the 12th day with a miction re-becoming normal.
The cicatrizing of the wound was obtained on the 19th
day.

Discussion
The most frequent causes of bladder trauma are motor
vehicle crashes (in which both seat belt compression of
the bladder and ejection injuries may be responsible),
falls, crush injuries, and blows to the lower abdomen [1].
Sixty percent to 90% (mean, 80%) of patients with blad-
der injuries due to blunt trauma have associated pelvic
fractures [1], and approximately 25% of intraperitoneal
bladder ruptures occur in patients without a pelvic frac-
ture [6]. In our case, there was no pelvic fracture associ-
ated to the urinary bladder intraperitoneal rupture. The
patient has just lower abdomen contusion during traffic

accident. The Société Internationale D’Urologie [1] clas-
sified bladder injury into four types, which do not take
into account the length or extent of the bladder wall
laceration: type 1 is bladder contusion; type 2 is intraper-
itoneal rupture; type 3 is extra peritoneal rupture; and
type 4 is combined injury. The severity of urinary blad-
der injuries is graded from 1 to 5 (least to most severe)
according to a classification system developed by the
Organ Injury Scaling Committee of the American Asso-
ciation for the Surgery of Trauma (AAST) and is called
the organ injury scale (OIS) [7]. We think that the first
classification is more practical than the second for the
radiologists. Our cases were classified in type 2 and type
3 of the Société Internationale D’Urologie classification.
The vesico-cutaneous fistulas are rare. Cases with a

traumatic cause by penetrating wound of the gluteal re-
gion [8], calculous [9], iatrogenic [10], malformative
[11], and secondary to an abdominal granulomatosis
[12] were reported in the literature. Nevertheless, no
traumatic etiology by penetrating wound of the thigh,
and moreover by a piece of wood, have been reported,
like in our case.
The role of imaging is essential in the diagnosis of

vesico-peritoneal and vesico-cutaneous fistulas. CT
cystography is equivalent to conventional cystography
for detecting the presence or absence of blunt bladder
injury. Cystogram and outpatient cystoscopy were im-
perative in the diagnosis [13]. CT cystography can be
performed as an integral part of the CT screening
undergone by many blunt trauma patients and, in the
vast majority of these patients; it can alleviate the need
for a separate conventional cystogram [3]. The role of
CT/conventional cystography is undisputed, but for the

Fig. 5 a Ultrasonographic image of an edematous infiltration of the left inguinal soft tissues. b Low repleted bladder with an abnormal Doppler
signal going from the bladder to the cutaneous tissue (arrow)
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Doppler ultrasound, it is uncommon. They demonstrate
a leakage of contrast into the peritoneal cavity from wall
of the bladder. We report the two first cases of vesico-
peritoneal and vesico-cutaneous fistulas suspected in
Doppler ultrasound, and the wall bladder rupture was
confirmed respectively by CT scan and conventional cysto-
graphy. This diagnosis has been possible on the basis of a
new sign (described here for the first time) called a sign of
a third inverted ureteral jet: abnormal Doppler signal, simu-
lating a ureteral jet, but pointing from the inside to the out-
side of the bladder with normal ureteral jets. This sign
permit to exclude a partitioned intraperitoneal liquid fluid
collection in the first case. This signal can be explained by a
direct visualization of the movement of urine. It is import-
ant to understand that this flow visualization is not based
on the Doppler effect, since the identification of the flow is
not based on the measurement of a change in frequency or
phase of the signal, but simply on the non-matching of the
signal obtained at time T1 and time T2.
In the cases of vesico-cutaneous, ultrasound could show

indirect signs evocative of the diagnosis such as: a low re-
plete bladder, contrasting with the time elapsed since the
last miction and the edematous infiltration of the cutaneous
tissue.

We think that Doppler ultrasound can constitute a
non-radiated and non-invasive imaging means in vesico-
peritoneal and vesico-cutaneous fistulas diagnosis. This
can be extended to all urinary bladder fistulas (vesico-va-
ginal, vesico-uterine, colovesical). Nevertheless, there is
the need to evaluate the semiological value of this new
sign on a greater sample. The detection of the fistulous
tracts is not often, and the new signs mentioned is not
accurate and not certitude diagnostic.
Surgical repair [14, 15] is the first treatment choice of

intraperitoneal urinary bladder perforation, but catheter
drainage alone can be applicable to minimal iatrogenic
injuries [16]. Laparoscopic suture is an advantageous
treatment of isolated intraperitoneal bladder rupture.
Proactive management reduces infectious complications
[15, 17, 18]. We have opted for a surgical care in our
case and got a successful response.
The treatment of vesico-cutaneous is based on the

setting of an indwelling bladder catheter with an anti-
biotherapy [8] like in our case. The rest of the treatment
(pharmaceutical or surgical) will be function of the eti-
ology [8–12].

Fig. 6 Uretro-cystographic image of the vesico-cutaneous fistula passage (arrow) on the per voiding cliché
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Conclusions
Vesico-peritoneal fistula should be suspected in an an-
echoic intraperitoneal effusion, without intra-abdominal
organ injury, in a trauma patient. Doppler ultrasound
can enhance the diagnosis of vesico-cutaneous and
vesico-peritoneal fistulas by the sign of the third inverted
ureteral jet or Adigo’s sign. Nevertheless, there is the
need to evaluate the semiological value of this new sign
on a greater sample.
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