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Colovesical fistula (CVF) is an abnormal commu-
nication between the bladder and large intestine, 
usually the sigmoid colon, which can be caused by 
various inflammatory and neoplastic conditions. 
This entity was first described by Cripps in 1888 
and is a well-recognized complication of diverticuli-
tis2). Other conditions, including colon cancer, blad-
der cancer, radiation, Crohn’s disease, and ruptured 
appendix, have also been known to result in 
CVF1,5), and sigmoid diverticulitis represents the 
most frequent cause of this pathology13,17,20). The in-
cidence of CVF in diverticular disease has been re-
ported to range between 2% and 23%1,2,5,13,17,20). The 
underlying mechanism is the direct extension of a 
ruptured diverticulum or the erosion of a peridiver-
ticular abscess into the bladder. The diagnosis of 
CVF can be challenging and patients are frequently 
followed up for months before the condition is rec-
ognized and effective treatment initiated. While 
the origin of CVF secondary to diverticular disease 

is the colon, patients usually present with urinary 
symptoms such as persistent infections, dysuria, or 
pneumaturia and fecaluria. Urological surgeons 
may thus be involved in the diagnosis and treat-
ment of these patients. In our medical center, over 
a period of more than 9 years, 10 patients have 
been identified with CVF due to diverticulitis of the 
sigmoid colon. The aim of this retrospective study 
was to evaluate the diagnostic and surgical man-
agement of CVF in a single medical center.

PATIENTS AND METHODS

Ten male patients with a diagnosis of CVF re-
sulting from colon diverticulosis were identified in 
our department over the period ranging from Janu-
ary, 2005 to December, 2013. The medical records 
of these patients were reviewed retrospectively and 
demographic, diagnostic, surgical treatment and 
follow-up information were collected. Presenting 
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RESULTS

Patient profiles and Clinical symptoms (Table 1)
Mean age at presentation of CVF was 63.6 years 

(range, 44-84 years). All patients were male. The 
interval from initial presentation of symptoms to 
definitive treatment varied from 1 week to 12 
months (mean, 13.2 weeks). Presenting symptoms 
were fecaluria (40.0%), abdominal pain (40.0%), 
pneumaturia (30.0%), hematuria (30.0%), pain on 
urination (30.0%), pollakiuria (10.0%), dysuria 
(10.0%), and scrotal pain (10.0%).

Pre-operative examination①   (Table 2)
Positive results for inflammatory markers (white 

symptoms were also recorded and reviewed. Preop-
erative evaluation of the patients included a multi-
tude of invasive and noninvasive modalities, 
including computed tomography (CT), magnetic 
resonance imaging (MRI), gastrografin irrigosco-
py, cystoscopy, and colonoscopy (CF). The CT find-
ings used to confirm the presence of CVF included 
the presence of gas in the bladder (intravesical air) 
in patients without urinary instrumentation im-
mediately before scanning, local colonic thickening 
immediately adjacent to an area of locally thick-
ened bladder, and abscess between the bladder and 
sigmoid colon. This study was approved by the In-
stitutional Review Board for Human Studies at our 
institution.

Table 1.  Patients’ profiles and Clinical symptoms

Case Age
(years) Sex Duration of 

illness(weeks) fecaluria Abdominal
pain pneumatouria hematuria pain on 

urination pollakiuria dysuria scrotal
pain

1 76 M 3 + + + – + – – –

2 70 M 2 + – – – – – – –

3 51 M 48 – + – – – + – –

4 44 M 1 – – – – – – – +

5 56 M 2 + – + + + – – –

6 84 M 8 + + – – – – – –

7 79 M 12 – – – + – – + –

8 49 M 12 – – + + – – – –

9 55 M 4 – – – – + – – –

10 72 M 40 – + – – – – – –

Average 63.6 13.2

Detection 
rate 40.0% 40.0% 30.0% 30.0% 30.0% 10.0% 10.0% 10.0%

Table 2.  Pre-operative examination①

Case
Preoperative

WBC (/μl)
+:WBC8500<

Preoperative
CRP (mg/dl)
+:CRP0.3<

Preoperative urinalysis
+:bacteriuria Detected bacteria

1 5000
– 

0.33
+ + Streptococcus parasanguis, Candida albicans

2 6400
–

0.01
– + S.aureus MRSA

3 4900
–

0.04
– + E.coli, Citrobacter freundii, Enterococcus faecalis, 

S.aureus MSSA

4 5400
–

0.05
– + Non-enforcement

5 8300
–

3.79
+ + Non-enforcement

6 8400
–

8.89
+ + Non-enforcement

7 8600
+

2.35
+ + Non-enforcement

8 9500
+

0.31
+ + Negative

9 5200
–

0.91
+ + E.coli, Klebsiella pneumoniae, Candida glabrata, 

Candida albicans

10 10600
+

2.59
+ + E.coli, Enterococcus faecalis

Detection 
rate 30.0% 70.0% 100.0%
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(0%).

Operative procedures (Table 4)
The aim of operative management is to resect and 

re-anastomose the offending bowel segment and to 
close the bladder. Bowel resection was performed 
in nine of ten patients. In one case, where primary 
resection was excluded because of the general con-
dition of the elderly patient, transverse double-
barreled colostomy was performed. Treatment in 
these cases involved single-stage (n=5) or two-
stage (n=4) procedures. Single-stage procedures 
involved sigmoidectomy and primary anastomosis 
without a protective ileostomy in 5 cases. In dou-
ble-stage procedures, resection and primary anas-
tomosis with covering ileostomy was performed in 
all 4 cases. Staged procedures have been advocat-
ed for patients with gross fecal contamination and 
large intervening pelvic abscesses.

Our standard surgical procedure for CVF was 

blood cell (WBC) count, >8500/µl; C-reactive protein 
(CRP), >0.3 mg/dl) were seen in 30.0% and 70.0%, 
respectively. Bacteriuria was seen in all cases. In 
six of ten cases, an examination of urine cultures 
was conducted preoperatively. E.coli was detected 
in three cases, and Enterococcus faecalis in two 
cases.

Pre-operative examination②   (Table 3)
Preoperative evaluations included CT in 9 pa-

tients (90%), MRI in 5 patients (50%), cystoscopy in 
10 patients (100%), irrigoscopy in 9 patients (90%), 
and CF in 10 patients (100%). Several patients had 
undergone repeated performance of the same imag-
ing studies before the CVF was diagnosed. The 
mean number of different studies performed preop-
eratively per patient was 4.3 (range, 3-5). The abili-
ty of these investigations to identify CVF was: CT, 
88.9%; MRI, 40.0%; cystoscopy, 30.0%; and irrigos-
copy, 22.2%. However, CF proved non-diagnostic 

Table 3.  Pre-operative examination②

Case CT MRI Cystoscopy Irrigoscopy
(gastografin) Colonoscopy

1 + – + – –

2 + + – – –

3 + Non-enforcement + – –

4 + Non-enforcement – + –

5 + – + + –

6 + Non-enforcement – – –

7 + – – – –

8 Non-enforcement + – – –

9 + Non-enforcement – – –

10 – Non-enforcement – Non-enforcement –

Detection 
rate 88.9% 40.0% 30.0% 22.2% 0.0%

Table 4.  Operative procedures

Case Method of treatment of the 
intestine Covering ileostomy Omental plasty Method of treatment of the 

bladder

1 sigmoidectomy – + Serosal suture
Peritoneal flap

2 sigmoidectomy – + Partial cystectomy

3 sigmoidectomy + + Partial cystectomy

4 sigmoidectomy – + Partial cystectomy

5 sigmoidectomy + + Peritoneal flap

6 Transverse colostomy

7 sigmoidectomy + + Serosal suture
Peritoneal flap

8 sigmoidectomy + + Partial cystectomy

9 sigmoidectomy – + Partial cystectomy

10 sigmoidectomy – Partial cystectomy
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from other institutions that predominantly male 
patients underwent CVF. In females, because the 
uterus intervenes anatomically between colon and 
bladder, inflammation from the colon hardly in-
volves the bladder directly nor forms a fistula be-
tween them.

The problem with symptoms like pneumaturia 
and fecaluria is that the patient rarely describes 
them spontaneously. In this research, 10.0-30.0% 
of patients presented with symptoms of pain on 
urination, pollakiuria, and dysuria. In addition, 
positive WBC counts were not found in a particu-
larly high proportion of patients (30.0%), and fever 
was not commonly reported15). The time from initial 
presentation of symptoms to definitive treatment 
varied widely, from 1 week to 12 months (mean, 
13.2 weeks). The key to the diagnosis of CVF is for 
the physician to be aware that this diagnosis may 
be appropriate if the patient complains of malodor-
ous urine or debris in the urine and urinalysis 
identifies bacteriuria.

The diagnosis of a CVF poses a significant chal-
lenge, as no consensus has yet been reached on a 
clear gold standard for CVF workup. Nevertheless, 
diagnostic verification of CVF is necessary not only 
to establish the presence of the fistula, but also to 
exclude stricture of the bowel and the presence of 
abscess and to evaluate the anatomy of the involved 
intestine to guide subsequent surgery18). Investiga-
tive options include CT, cystoscopy, irrigoscopy, 
and CF. In the present study, the fistulas were 
demonstrated by CT in 8 of 9 patients (88.9%) and 
by MRI in 2 of 5 patients (40.0%). An intravesical 
air image on CT or MRI can be easily interpreted 
and it should be emphasized that the frequency of 
detecting this finding is high. Cystoscopy demon-
strated CVF in 3 of 10 patients (30.0%), irrigoscopy 
in 2 of 9 patients (22.2%), and CF in 0 of 10 pa-
tients (0%). This suggests that CT represents the 
most accurate diagnostic tool available for demon-
strating CVF and should therefore supplant the 
use of other less sensitive diagnostic tests.

Cystoscopy revealed inflammatory changes of 
the bladder, including erythema, edema, and con-
gestion, in all 10 cases, although endoscopic evalu-
ation failed to identify CVF in 7 of 10 patients 
(70.0%), as described above. This was consistent 
with previous reports that endoscopic evaluation 
of the urinary bladder failed to identify CVF in 
54-65% of cases10,18). However, cystoscopy appears 
necessary to confirm the patency of the ureteral 
orifice and to exclude malignancy. In addition, 
CVF could not be confirmed by CF alone, but CF 
accompanied by irrigoscopy with gastrografin 
identified CVF in 2 of 10 cases. This finding sug-
gests that CF was not particularly valuable for de-
tecting a fistula, and that irrigoscopy has a limited 
role in the diagnosis of CVF. The detection rate for 
CVF using CF has already been reported to be as 
low as 8.5%6,8). However, as 10-15% of CVF cases 

as follows. The patient was given antibiotics pre-
operatively and a urinary catheter was placed. 
Surgery was undertaken through a midline inci-
sion. The ureter was actively identified and the 
sigmoid colon was mobilized both proximal and 
distal to the fistula. Vascular transection was per-
formed close to the colon, as no malignancy was 
expected. The actual CVF was sharply dissected (3 
cases), or partial cystectomy was performed (6 cas-
es). An omental plasty was placed between the co-
lonic anastomosis and bladder (8 cases). 

Postoperative complications (Table 5)
The postoperative course was uneventful in 4 of 

the 10 patients (60%). Postoperative complications 
were leakage from bladder (n=2, 20%), urinary 
tract infection (n=1, 10%), and intestinovesical fis-
tula (n=1, 10%). No postoperative leakage from co-
lonic sutures was identified. The mortality rate 
was 0% in this study.

DISCUSSION

CVF was first reported as an abnormal commu-
nication between the bowel and bladder by Cripps 
in 18882). Symptoms of CVF may originate from 
both the urinary and gastrointestinal tracts. How-
ever, patients with CVF usually present with lower 
urinary tract symptoms including pneumaturia (a 
common symptom, occurring in 50-70% of cases), 
fecaluria (reported in up to 50%), frequency, ur-
gency, suprapubic pain, and hematuria9,12). The 
present research showed that patients ultimately 
diagnosed with CVF presented with pneumaturia 
and/or fecaluria in only 5 of the 10 cases (50%), al-
though all patients presented with bacteriuria. 
The pathognomotic features of pneumaturia, fecal-
uria, and recurrent urinary tract infections have 
been reported to be due to Escherichia coli, coliform 
bacteria and mixed growth, or enterococci3,9,12). In 
our cases, some kind of bacteria was detected in 
five of the six cases when an examination of urine 
cultures was conducted preoperatively. E. coli and 
Enterococcus faecalis were detected in three and 
two cases, respectively. The average age of patients 
that we experienced in this hospital was 63.6 years 
old, little different from the average age reported 
by other institutions. Our cases were all male pa-
tients, which is consistent with previous reports 

Table 5.  Postoperative complications

Complications 4 (40%)
Urinary tract 
infection

1 (10%)

Leakage from 
bladder

2 (20%)

Intestinovesical 
fistula

1 (10%)

No complications 6 (60%)

Mortality 0 (0%)
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occur secondary to neoplasm, CF should remain 
an integral part of the CVF workup and is helpful 
in determining the nature of the bowel pathology 
responsible for the fistula formation.

In one case where primary resection was exclud-
ed because of the general condition of the elderly 
patient, transverse double-barreled colostomy was 
performed. Six of the nine patients were treated 
with a single-stage procedure (sigmoidectomy with 
primary anastomosis, n=5). The remaining four 
patients received two-stage procedures (sigmoidec-
tomy with covering ileostomy followed by stoma 
closure) because of intense inflammation. Bowel 
resection with primary anastomosis is advocated in 
the majority of CVF cases7,11). The surgical tech-
nique involves blunt dissection of the bowel from 
the bladder, resection of the intestine, and primary 
anastomosis. The type of bladder repair, whether 
by excision or by oversewing, is not of critical im-
portance, since small defects do not require closure 
and may be left to heal spontaneously16). Because 
of the complication of an intestinovesical fistula in 
an initial case, 8 subsequent patients received an 
omental flap between the bladder and intestine. 
There was no recurrence of a fistula nor leakage 
from the gastointestinal tract in them. Such a ma-
neuver might facilitate healing and reduce the fis-
tula recurrence rate due to the high vascularity 
and immunological properties of the omentum14). 
In this study, the postoperative complication rate 
was 40.0% (4/10), falling within the range of post-
operative complication rates shown in previous 
studies4,6,10,17-19), and these postoperative complica-
tions were dealt with appropriately. 

In conclusion, CT is the most sensitive test for 
identifying CVF and is useful for excluding big ab-
scess and colon perforation. Cystoscopy and colonos-
copy appear to be necessary to exclude malignancy, 
and are also excellent diagnostic tools for defining 
the localization of CVF. It appears that primary 
colic anastomosis can be safely performed by applying 
omental plasty and covering the ileostomy even if 
inflammation is intense.
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