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ABSTRACT

Background: Colovesical fistulas in two-thirds of the cases are due to diverticular disease. In recent years, a minimally invasive
approach has shown advantages over the traditional open approach. The goal of this study was to evaluate the surgical results
and safety of the laparoscopic procedure in patients with colovesical fistula. Material and methods: We retrospectively evaluated
24 patients who underwent surgery for colovesical fistula in a referral center from 2005 to 2011. Patients were divided into
two groups: (i) laparoscopic approach, and (ii) open approach. Results: The laparoscopic and open groups had similar
characteristics with respect to age and gender distribution. There were a higher number of bladder repairs in the open approach
group (83.3 vs. 16.6%; p = 0.01). The operative time (212 * 74 min vs. 243 * 69 min; p = 0.313) and intraoperative bleeding
(268 £ 222 mlvs. 327 £ 169 ml; p = 0.465) were similar in both groups. The conversion rate of the laparoscopic approach to
open surgery was 25%. There was no difference in morbidity (41.1 vs. 25%; p = 0.414), although the laparoscopic group had
a shorter hospital stay (9 * 4 days vs. 15 * 11 days; p = 0.083) without statistical significance. Conclusions: The treatment
of colovesical fistula by a laparoscopic approach is safe and is associated with less bladder repairs and a shorter hospital stay.
(REV INVES CLIN. 2016;68:299-304)
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INTRODUCTION described in other conditions such as colon or bladder
neoplasms, radiation to the pelvis, or Crohn’s disease!2.

Colovesical fistula was described for the first time in

1888. Diverticular disease is the cause of these fistulas The clinical diagnosis is sometimes difficult because

in two-thirds of the cases. However, they have also been pneumaturia and fecaluria, which are pathognomonic
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signs, are found in late stages and with a low fre-
quency?3.

Acute sigmoid diverticulitis is the most common cause
of fistula. The incidence of colovesical fistula in diver-
ticular disease is 2-23%. The pathophysiologic mech-
anism of this condition is the direct extension of a
ruptured diverticulum or erosion of a peridiverticular
abscess into the bladder. There is always a risk of for-
mation of a fistula between an inflamed diverticulum
and an adjacent organ. In addition, fistulas into the
cecal appendix, fallopian tubes, uterus, ureters, and
skin have been described. The colovesical fistulas are
the most common kind, followed by colovaginal fistula
in patients who have undergone hysterectomy*-¢.

Traditionally, surgical treatments of colovesical fistu-
las include resection of the sigmoid colon and fistulous
tract, and bladder repair’. With the advent of lapa-
roscopic colon surgery, this technique has been found
to offer advantages such as lower levels of surgical
trauma, postoperative adhesions, pain, and ileus.
However, there are few studies evaluating the out-
comes of colovesical fistula surgery using a minimally
invasive approach®12,

The aim of our study was to evaluate postoperative
outcomes and length of hospital stay after a mini-
mally invasive approach compared to open surgery in
colovesical fistula repair.

MATERIAL AND METHODS
Study subjects

A review of patients who underwent surgery for colo-
vesical fistula from 2005 to 2011 in a reference cen-
ter was carried out using a prospectively collected
database. The colovesical fistula was diagnosed by
rectal water-soluble contrast tomography, barium en-
ema, cystography, and/or colonoscopy. The diagnosis
was confirmed through surgical findings and histopa-
thology results in all cases. Demographic variables,
operative bleeding, surgical time, morbidity, mortality,
and length of hospital stay were recorded. Weight
was classified according to body mass index (BMI): a
BMI < 18.5 was considered malnutrition; BMI 25-30,
overweight; and > 30 was defined as obesity!3. The
preoperative albumin serum levels were > or < 3 g/dl.
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Anemia was defined as a hemoglobin level < 12 g/dl,
and diabetes was defined as a serum glucose level
> 126 mg/dl4.

Surgical procedures

The type of surgery to be performed was decided
according to the surgeon’s preference. All patients
received mechanical bowel preparation using polyeth-
ylene glycol. Oral antibiotic prophylaxis with erythro-
mycin and neomycin was used one day before surgery,
and intravenous antibiotic prophylaxis with cefuroxime
was used 30 minutes before surgery. Surgery consisted
of resection of the sigmoid colon and a colorectal
anastomosis by resecting the fistulous tract. Bladder
integrity was assessed by a urology specialist using
the methylene blue test. A urinary catheter was placed
in all patients whether or not they underwent bladder
repair; this catheter was held in place for 10 days
after surgery. Colorectal anastomosis was performed
by double stapling technique using circular staplers
31 or 29 mm. Laparoscopic procedures were performed
using five trocars. In the laparoscopic approach, vas-
cular pedicles were dissected using vascular staplers
and/or vessel sealing devices. Colon resection was
extended to the rectosigmoid junction. All patients
underwent a hydropneumatic test to verify the integ-
rity of the anastomosis.

Statistical analysis

Results are expressed as means with standard devia-
tion. Fisher’'s exact test was used to analyze non-
parametric variables, and Student’s t-test was used
to analyze quantitative variables. Statistical signifi-
cance was assigned a value of p < 0.05. Statistical
analysis was performed using the SPSS Software v16
(SPSS Inc. Chicago lllinois, USA).

RESULTS

Twenty-four patients were included, 12 in each group.
The average age was 56 years in the laparoscopic and
57 years in the open group; 91% of patients were
male in both groups. Comparison of other demographic
variables is shown in table 1.

Regarding the surgical procedure, 10 resections with
primary anastomosis (83.4%), and two Hartmann’s
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Table 1. Demographic variables

Laparoscopic Open p
(n=12) (n=12)
Average age (years) 56 (34-83) 57 (40-81) NS
< 50 years 9 (75%) 9 (75%)
Male gender 11 (91.6%) 11 (91.6%) NS
Body weight
Obesity 3 (25.0%) 2 (16.6%) 0.615
Overweight 3 (25.0%) 6 (50.0%) 0.206
Undernourished 1(8.3%) 2 (16.6%) 0.539
Albumin
> 3 mg/dl 9 (75%) 6 (50%) 0.206
< 3 mg/dl 3 (25%) 6 (50%)
Hemoglobin
> 12 mg/dl 10 (83.3%) 10 (83.3%) NS
<12 mg/dl 2 (16.6%) 2 (16.6%)
Glucose
> 126 mg/dl 10 (83.3%) 11 (91.6%) 0.535
<126 mg/dl 2 (16.6%) 1 (8.3%)
Table 2. Comparison of intraoperative variables
Laparoscopic Open p
(n=12) (n=12)
Surgery
Sigmoidectomy+ PA 10 (83.3%) 10 (83.3%) NS
HP 2 (16.6%) 2 (16.6%)
Bladder repair 2 (16.6%) 10 (83.3%) 0.010
Surgical time (min) 212 +74.78 243 + 69.32 0.313
Bleeding (ml) 268 + 222 327 + 169 0.465
Transfusion 2 (16.6%) 1(8.3%) 0.537
Conversion 3 (25%)

HP: Hartmann’s procedure; PA: primary anastomosis.

procedures were performed in both groups. None of
the patients who had undergone Hartmann’s proce-
dure underwent intestinal reconnection due to the
presence of comorbidities in these patients.

Bladder repair was more frequent in patients who had
undergone open surgery (83.4 vs. 16.6%; p = 0.01).
The surgical time was 212 + 74.78 min in the lapa-
roscopic group and 243 * 69.32 min in the open
group (p = 0.313).

Intraoperative bleeding was 268 + 222 ml and 327 *
169 ml in the laparoscopic and open groups, respec-
tively. Transfusion was required for two patients in
the laparoscopic group (16.6%) and one patient in the
open group (8.3%). There was a conversion rate of
25% (3/12) because of poor anatomical exposure
in two cases and bleeding in one case. These three
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procedures were completed by open surgery without
complications (Table 2).

There were three complications in each group (25%):
one anastomosis leak and two urinary tract infections
in the laparoscopic group; and one surgical wound
infection, one anastomosis leak, and one lesion of the
left ureter in the open group. The latter was repaired
successfully during the same surgery.

The hospital stay was 9 + 4 days in the laparoscopic
group and 15 + 11 days in the open group (p = 0.083).
Morbidity and hospital stay length were not higher in
patients undergoing conversion in the laparoscopic
group (11 days).

No recurrences or deaths occurred in either group
after a mean follow-up of 18.6 months (7-69 months).
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DISCUSSION

Diverticular disease of the colon is a common condi-
tion occurring in more than one-third of the population
over 45 years old. It is known that only 20% of pa-
tients will develop a diverticulitis-associated event at
10 years after diagnosis®. To our knowledge, this is
the first report on this complication in our country
and in Latin America.

Among the first series of laparoscopic treatment
for diverticular disease of the colon complicated by
the development of fistulas are the studies per-
formed by Kockerling, Bouillot, and Le Moine. Kock-
erling, et al. included 55 patients with colovesical
fistula (18.1% of 304 cases with diverticulitis under-
going laparoscopic surgery) in their case series?®.
They describe that 28.9% of cases with perforated
diverticulitis, fistula, or lower gastrointestinal tract
bleeding had associated morbidity, versus 14.8% in
cases with only peridiverticulitis, stenosis, or under-
going repeat surgery for recurrence; the conversion
rate to open surgery was 31.8 vs. 7.2% in elective
cases and 18.2% in cases with peridiverticulitis, ste-
nosis, or undergoing repeat surgery for multiple re-
currences!®. Bouillot, et al. included 154 patients
(136 cases with intracorporeal anastomosis and
18 cases with manual anastomosis via mini-laparot-
omy) with a surgical time similar to our series (223 *
79 min). Mortality was zero and reported morbidity
was 14%, with a conversion rate of 13.9%. Unlike
our study, their patients undergoing conversion had
a longer hospital stay (9.3 vs. 13.0 days)!>. Eijsbouts,
et al. describe a series of 70 cases, four of which
underwent surgery by laparoscopic approach and
three by “facilitated” laparoscopic approach (splenic
flexure and sigmoid mobilization using laparoscopic
surgery and dissection of the rectosigmoid junction
and the fistulous tract through a Pfannenstiel mini-
laparotomy)?6,

Liberman, et al. compared 14 patients with open or
laparoscopic approaches, three of whom had coloves-
ical fistula'’. Although no sub-analysis regarding pa-
tients with fistula was conducted, favorable findings
in the minimally invasive approach, including intraop-
erative bleeding (171 vs. 321 ml), start of a liquid diet
(2.9 vs. 6.1 days), and hospital stay (6.3 vs. 9.2 days),
were observed. Additionally, savings of approximate-
ly USS 12,000 in favor of the laparoscopic approach
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were found when comparing the total average hospital
charges.

In 2005, Bartus, et al. described 40 patients with di-
verticular fistula who underwent surgery, 36 of whom
had laparoscopic surgery with an average hospital stay
of 6.2 days shorter when compared with our results,
but with surgical times similar to those reported by
us (an average of 220 vs. 212 min), and a conversion
rate identical to that in our study (25%). In the study
by Bartus, et al. they had no anastomotic leaks or
repeat surgeries, unlike our study where there were
two events!®. The fundamental importance of that
publication is that the development of fistulas sec-
ondary to diverticular disease of the colon does not
contraindicate curative surgery using a minimally in-
vasive approach.

In our study, primary anastomosis was performed in
83.4% of patients and 16.6% of patients underwent
Hartmann’s procedure. There is information that sup-
ports the construction of a primary anastomosis in
these patients. Milesky, et al.1° described a series of
27 patients where resection and primary anastomo-
sis were performed in 51.8% of cases, resection and
Hartmann’s procedure in 11.1% of cases, and a de-
rivative colostomy was performed in only 33.3%. The
overall hospital stay for each group was 10, 33, and
57 days, respectively. Meanwhile, Walker, et al.2® de-
scribed a total of 14 patients, 85.7% of whom were
treated with resection and primary anastomosis with-
out morbidity related to dehiscence. Furthermore,
there were no recurrences with this approach. Both
groups recommend staging treatments for severe in-
flammatory processes, the presence of large abscess-
es, or other conditions not associated with diverticular
disease (severe post-radiation damage, long-standing
traumatic injury, inflammatory bowel disease, or lo-
cal-regionally advanced cancers). Delaney, et al., in a
series of 24 cases of colovesical fistula caused by
diverticular disease, reported that 95.8% of the cases
were treated by resection and primary anastomosis,
with only one case derived by loop ileostomy?!. More-
over, the conversion rate was subdivided depending
on the involved or origin organ (27.4% in sigmoid vs.
15.4% in bladder, vs. 25% in our series). Similar to our
findings, they reported no statistically significant dif-
ferences regarding complication rates, repeat surgeries,
and readmission between laparoscopic and converted
cases. In a study of 31 patients, Holroyd, et al.??
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performed sigmoidectomy and anterior resection with
protective loop ileostomy in 18.1% of cases. No
colorectal anastomosis was protected after the iso-
lated sigmoidectomy.

Menenakos, et al. reported a conversion rate different
to that found by us (5.5%)23. This is a striking finding
because more extensive procedures (sigmoidectomy
and extended left colectomy in 22.22%) were per-
formed in their study. However, the authors report a
recurrence rate of fistula in 5.5%, probably related
to partial/segmental resections of sigmoid in 11.1%.
Similarly, the conversion rates reported by Burke, et
al.24 and Royds, et al.?> for this procedure range from
0 to 36%, similar to that reported in our series.

The morbidity rate reported in the literature ranges
from 4 to 46% and mortality, from 0 to 30%1°-2%. In
our series, morbidity was 25% and mortality was null.

Regarding intraoperative variables, it is important to
note that in our series the surgical time was similar
to that reported in the literature. Additionally, there
was a trend to a lower surgical time in the laparo-
scopic group. This may be due to selection bias be-
cause the most complex cases were probably per-
formed by celiotomy. Bartus, et al. reported an average
surgical time of 50 minutes higher for the minimally
invasive approach!®. In a series of 42 patients, Ab-
bass, et al. showed a trend to lower surgical time for
diverticular disease complicated by colovesical fistula
compared with elective resections without fistula, with-
out reaching statistical significance (251 vs. 281 min;
p = 0.36)%%. In their series, bleeding (150 ml for open
and laparoscopic procedure) and the need for trans-
fusion (0% for laparoscopic and 5% for open) were
similar in both groups and lower than our results
(268 ml for laparoscopic vs. 327 ml for open and
16.6% for laparoscopic vs. 8.3% for open, respec-
tively). We believe that the main difference in surgical
time in our series is due to a lower percentage of
bladder repairs in the laparoscopic group; such repair
was performed routinely in open procedures. Despite
the fact that bladder closure was performed less fre-
quently in the laparoscopic group, morbidity was not
higher. This is similar to that reported by Ferguson, et
al. who did not perform bladder repair in 67%, and
there were no differences in recurrence, urinomas, or
vesicocutaneous fistula?’. All of our patients remained
with a urinary catheter for 10 days after surgery, and
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only cases in which leakage of methylene blue was
evident during surgery were repaired.

The recurrence rate reported in the literature rang-
es from O to 11% (for cases secondary to diver-
ticular disease of the colon)18-26:28 |n our series, no
patient had recurrence. Lynn, et al. reported a rate
of 11%; the patients who underwent complex blad-
der repair showed higher recurrence rates (6 vs.
24%; p = 0.022)28. Other risk factors for recurrence
include rectal and urethral diseases, presence of ma-
lignancy, and history of radiotherapy??. We believe
that our recurrence rate was zero because all anasto-
moses were performed in the upper third of the rec-
tum, there was no need to perform complex bladder
repairs, and all cases were due to diverticular disease
of the colon.

Oberkofler, et al. reported a closure rate of colostomy
of 66% for patients with primary anastomosis and
90% for protective loop ileostomy?°. In our series,
16.4% of patients underwent terminal colostomy, and
they were not reconnected due to a high surgical risk.

Abbass, et al. reported an average BMI of 31 in a series
of 42 patients?®. In our series, 50% of patients were
overweight or obese. As in their series, our patients
underwent sigmoidectomy with colorectal anasto-
mosis.

The average hospital stay reported in other series
for the minimally invasive approach ranges from 6 to
12 days!8-26:28.30 |n our series, there was a trend to
shorter hospital stay in the laparoscopic group (9 *
4 days vs. 15 £ 11 days; p = 0.083). We believe that
a statistical significance was not reached due to the
small number of patients and the retrospective na-
ture of the study. In this respect, our study shows no
real advantage of the laparoscopic approach.

We found a reduced need for bladder repair in the
laparoscopic approach; we believe this may be due to
a selection bias in this group due to the retrospective
design of the study. When performing the procedure
by open surgery, we usually check the fistulous tract
in the bladder wall with further debridement of nonvi-
able tissue at the edges, and the defect is closed in
two planes. When we perform the surgery by laparos-
copy, we repair only the visible defects without drying
the major portion of the path, which is not translated
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into a greater number of urinary fistulas; we attribute
this to the rapid healing of the bladder due to the lack
of distention provided by the Foley catheter left for a
week. On the other hand, when there was no need
for bladder repair, the presence of the fistula could
be questioned; however, the diagnosis of colovesical
fistula was always confirmed with diagnostic studies
and corroborated during surgery.

In conclusion, the treatment of colovesical fistula using
the minimally invasive approach offers some advantages
such as safety similar to that of the open approach,
with a likely shorter hospital stay. In our study, no
difference in morbidity was found among patients
undergoing bladder repair. Sigmoid resection with
anastomosis within the upper third of the rectum
seems to offer a lower recurrence rate. We suggest
conducting prospective randomized studies to consider
the laparoscopic approach as standard treatment for
colovesical fistula.
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