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BACKGROUND: Entero-vesical fistula (EVF) is an abnormal link between the enteric lumen and the urinary
bladder. Crohn’s disease (CD) represents, nowadays, the most common cause in the formation of this
fistula.
MATERIALS AND METHODS: The aim of this study was to describe the diagnostic and treating modal-
ities applied in nine patients with CD and EVFs, the clinical/epidemiological features of this clinical
entity and to perform a systemic review of the literature, concerning the diagnosis and treatment of
this complication.
RESULTS: The medical records of eight men and one woman (mean age 42 + 12 years) with EVFs were ana-
lyzed. The terminal ileum and the ileocecal region were affected in three and six cases, respectively. The
most common symptoms were pneumaturia, fecaluria, fever, urinary urgency and abdominal pain. The
diagnosis was suspected by abdominal CT scan and by indirect findings of bladder infection in cystoscopy.
MRI with concurrent cystography set the diagnosis in three patients. Colonoscopy was not helpful. Con-
servative treatment, including administration of antibiotics and immunosuppressive agents in all patients
and anti-TNF-a agent (infliximab) in six patients, was ineffective. Surgical treatment was applied in seven
cases (77.8%), including fistula repair in all patients, drainage of coexistent intraabdominal abscess in two,
small bowel resection in four and ileocecectomy in two cases.
CONCLUSION: EFVs are uncommon but potentially dangerous complications of CD. Abdominal CT scan
and cystoscopy are the most commonly used diagnostic modalities. Surgical treatment seems to be
unavoidable in most cases, although medical treatment could also benefit a small cohort of patients.

© 2017 The Author(s). Published by Elsevier Ltd on behalf of [JS Publishing Group Ltd. This is an open

access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Keywords:

Crohn’s disease
Entero-vesical fistula
Bladder

Surgical treatment

1. Introduction

Crohn'’s disease (CD) represents a chronic, transmural, inflam-
matory disease that may affect any part of the gastrointestinal tract.
The disease has various clinical manifestations; however, the pres-
ence of abscesses, fistulas and strictures is often quite serious and
difficult to manage [1,2].

Internal fistulas develop in 5-10% of patients with CD. Entero-
vesical (EVF) fistulas represent the most common form of fistula
affecting the urinary tract, probably due to the proximity of the
ileum and the dome of the bladder [3]. CD is the main cause of
fistulas developing between the ileum and bladder and the third
most common cause of fistula formation between the colon and the
bladder [4-7]. The importance of this complication is highlighted
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by the fact that it could possibly represent the only initial evidence
of Crohn’s disease [8].

The aim of this study was to describe the clinical entity of EVFs,
to present the diagnostic and therapeutic modalities applied in a
cohort of nine patients with CD and ileo-vesical fistulas and to
review, in detail, the relevant literature.

2. Patients and methods

Since 2005, when the Inflammatory Bowel Disease (IBD) Unit
was established at our Department, 206 patients with CD are
being followed-up. Among them, nine patients (2.4%, 8 men and 1
woman) with mean age of 42 + 12 years were diagnosed with EVFs.
The disease was located in the terminal ileum in three patients and
in the ileocecal region in six. CD was active in all cases (CDAI >220
points) at the time of diagnosis.

The main clinical symptoms included pneumaturia (100%),
fecaluria (78%), symptoms of urinary infection (55%), fever (44%),
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abdominal pain (22%) and urinary urgency (18%). Recurrent urinary
infection (>two episodes within 6 months), accompanied by fever
and dysuria were the main reasons for the referral to our unit. Other
mild symptoms of the patients included anorexia, fatigue and loss
of weight.

3. Results
3.1. Diagnostic modalities

Although cystoscopy was indicative of cystitis in all patients,
there was no clear evidence of the fistula. A protruding area of gran-
ulomatous tissue (sized >1 cm) was seen in two cases, which was
clinically alike to urinary papilloma. However, histology revealed
only the presence of granulomatous tissue.

CT scan showed increased thickness of the wall of the bowel
wall and narrowed enteric lumen, without any clear evidence of
the tract of the fistula.

MRI with concurrent cystography was performed in four cases
and the results were compatible with EVF in 3 out of 4 patients
(75%).

Barium enema was applied in two cases, without providing any
clinical assistance.

Urinary examination exhibited abundance of leucocytes and red
cells, as well as the presence of fecal material. Urinary culture was
positive for Escherichia Coli in all cases.

3.2. Therapeutic approaches

The maintenance treatment of the underlying CD consisted of
azathioprine in five patients and oral mesalazine in four. Antibiotics
were administered in all patients after the diagnosis of the fistula.
Ciprofloxacin was the preferred antibiotic in patients with afebrile
urinary tract infection or asymptomatic pyuria. In six cases, the
previously positive urinary cultures became negative. The biologic
agent infliximab against the tumor necrosis factor-a (anti-TNF-at)
was administered in three cases, resulting in temporary improve-
ment of the symptoms without, however, achieving closure of the
fistula.

Surgical treatment was applied in seven patients (77.8%). Two
patients were considered unfit for surgery and they were put on
long-term antibiotic therapy. No laparoscopic approach was uti-
lized. Surgery included detachment of the inflamed bowel loop
from the bladder and primary repair (suturing) of the fistula’s ori-
fice, in all cases. Drainage of coexistent mesenteric abscess was
performed in two cases. Resection of the involved segment of the
small bowel was deemed necessary in four patients, followed by a
side-to-side anastomosis. In two patients, an ileocecectomy with
ileo-ascending anastomosis was performed (Fig. 1). No tempo-

Fig. 1. Surgical specimen (ileocecectomy) of a patient with entero-vesical fistula.
The inflamed part of the bowel and the site of the fistula are shown (arrow).

PORT - OPEN ACCESS

ral ostomy was done. The mean postoperative hospital stay was
9.2 +4.1 days. The surgical outcome was favorable in all cases, with
no perioperative morbidity and mortality.

3.3. Follow-up

All patients were put on the same maintenance therapy for CD,
postoperatively. Urine analysis and culture were the most impor-
tant diagnostic tests for early recognition of any urinary infection,
possibly indicating recurrence, postoperatively. No recurrence of
EVFs or any other complications were documented in a mean
follow-up period of 42 + 18 months.

4. Discussion

Although a significant proportion of patients with CD develop
urinary complications, the appearance of EVFs is quite uncommon.
In a relevant study by Ben-Ami et al. [9], 16 among 312 patients
with CD developed EVFs (1.9%). In their series of 400 patients with
CD, Gruner et al. [7] documented eight patients who developed
EVFs (2%). However, lower rates of this clinical entity were recently
described. An incidence of 1.6% (97 out of 6081) of EVFs among
patients with CD was documented by Taxonera et al. [10] in their
multicentered, retrospective study. The incidence of EVFs in our
series (2.4%) is quite similar with that found in the previously men-
tioned reports.

EVFs affect mainly men, with the reported incidence reaching up
to 75%[11]. This finding was also validated in our series with an 88%
male preponderance. The different anatomy, of the usually affected
area, in women (presence of the uterus between the bladder and
the bowel), is a possible reasonable explanation.

Increased body mass index (BMI)is also suggested by some stud-
ies as a predisposing factor [12]. However, only two of our patients
had body mass index (BMI) above 25 kg/m?. It is also well estab-
lished that in the great majority of patients, the terminal ileum is
affected, a finding also evident in our study. In fact, the terminal
ileum or the ileocecal were affected by CD in all our cases.

The main clinical symptoms documented in our series were
pneumaturia, fecaluria and signs of urinary infection, as also
described by similar reports [9,11].

Regarding the optimal diagnostic modalities for this clinical
entity, it has been suggested that CT scan, or even contrast-
enhanced ultrasonography, have good sensitivity and specificity for
revealing urologic complications arising in patients with CD [6,13].
However, the detection of EVFs by CT scan is not as sensitive as
in cases of entero-cutaneous or perianal fistulas. CT scan usually
identifies indirect signs of involvement of the terminal ileum, such
as narrowed lumen and thickness of the bowel wall, without clear
evidence of the existence of a fistula.

Cystoscopy and/or cystography also seem to be helpful in iden-
tifying the fistulous tract and its association with the orifices of
the ureters [14]. Some reports suggest that cystoscopy and urine
cytology for fecal material should be the first-line investigations in
all patients with suspected EVFs [15]. Furthermore, the diagnos-
tic combination of cystoscopy and CT scan could offer diagnostic
yield up to 74% [16]. In the current study, cystoscopy did not offer
significant diagnostic assistance, except for the recognition of infec-
tion (cystitis). In two cases, the protruding granulomatous tissue
seen inside the bladder was erroneously considered as a benign
cystic tumor (papilloma), a case quite similar to that described by
Benchekroun et al. [17]. In their report, a patient with CD and uri-
nary symptoms, during diagnostic evaluation for EVF, underwent
cystoscopy revealing a tumor of the bladder with no presence of fis-
tula orifice. A transurethral resection of the tumor was performed.
An inflammatory pseudotumor of the urinary bladder was diag-
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nosed by histology, because of the co-existence of a sigmoid-vesical
fistula, finally diagnosed with MRI [17].

Recently, the application of indocyanine green has been pro-
posed as an alternative diagnostic tool for patients suspected for
EVFs. After administration of the substance by mouth or intrarec-
tally, it can be detected in the urine by a colorimeter, with
sensitivity reaching up to 92% [18].

The treatment of “silent” EVFs may be conservative, ini-
tially. However, symptomatic fistulas often require augmentation
of the conservative therapy, often coupled with surgical inter-
vention. Azathioprine, 6-mercaptopurine, myophenolate mofetil,
cyclosporine A, tacrolimus and infliximab have been used in vari-
ous studies for the treatment of EVFs in patients with CD, but with
limited success [2].

In our series, after the diagnosis of EVFs, antibiotics were admin-
istered in all patients.

In three cases, the additional administration of infliximab
resulted in better temporary control of the symptoms, but with-
out closure of the fistula. In the study of Taxonera et al. [10],
35% of the patients received anti-TNF-o therapy and nearly half of
them achieved sustained remission (median follow-up 35 months),
without the need for surgery. In a recent systemic review of 23
studies, Kaimakliotis et al. [19] reported 65.9% complete response,
20.5% partial response and 13.6% no response to medical therapy
in a total of 44 patients with EVFs. Anti-TNF-« therapy was given
in 14 patients, with complete, partial and no-response rates of
57.1%,35.7% and 7.1%, respectively. Based on these results, medical
therapy alone or in combination with surgery seems to be of ben-
efit in some patients. However, the disappointing results obtained
by other authors [20], the small size and the low quality of the
published studies, lead the authors to suggest that no consensus
statement can be made regarding the optimal treatment [19].

Surgical treatment was applied in 77.8% of patients, in our
cohort. Various rates of surgical treatment have been reported in
the literature. In a recent study, over than 80% of patients under-
went surgical intervention, with recorded remission in almost all
of them [10]. Most researchers agree that medical therapy is the
first choice in patients suffering by EFVs alone. However, in cases
with EVFs and other CD complications, surgical intervention will
eventually be necessary [21].

According to ECCO guidelines the laparoscopic approach is pre-
ferred in ileocolonic resections in CD, but the available experience
in treating complicated cases with internal fistulas is scarce [22,23].
In most studies, there was no attempt to use laparoscopic surgery
in any patient to treat fistulas to the urinary tract. According to
some authors, laparoscopic bladder-preserving surgery is feasible
in cases of EVFs and may be proposed as the first choice in such
cases [24]. We strongly believe that, as in cases of duodenal fis-
tula involvement, most entero-vesical fistulas are associated with
higher conversion rates. Dense adhesions in the pelvis and difficul-
ties obtaining adequate access around a phlegmon adherent to the
low pelvis is usually the reason for conversion. Therefore, although
an initial cursory laparoscopy may be feasible to evaluate the abil-
ity to mobilize the phlegmon, the open approach is the preferred
option in most cases.

5. Conclusions

EVFs, although rare in patients with CD, is a complication requir-
ing prompt diagnosis and therapy. The diagnosis is based mainly
on clinical symptoms and the indirect findings of CT scan and cys-
toscopy. Pneumaturia is a strong clinical indicator of EVFs. This
clinical entity affects almost exclusively men with location of CD
in the terminal ileum. Conservative treatment, including admin-
istration of anti-TNF-a agents, offers small benefit, especially in

symptomatic fistulas and advanced, complicated disease. Surgical
treatment is required in most cases, mainly consisting by suturing
the wall of the bladder and resection of the involved segment of the
bowel. Surgery induces sustained remission and is associated with
extremely low rates of recurrence.
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