
36

Anus,Rectum and Colon
JOURNAL OF THE dx.doi.org/10.23922/jarc.2018-008

http://journal-arc.jp

ORIGINAL RESEARCH ARTICLE

Laparoscopic surgery for colovesical fistula associated with sigmoid
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Abstract:
Objectives: Colonic diverticular disease is widespread in Western countries and its associated with aging.

In Japan, diverticulitis and colovesical fistula are also occurring more frequently. Colonic resection for

diverticula-related fistulas is frequently technically demanding because of associated acute or chronic in-

flammation. We evaluated the safety and efficacy of a standardized laparoscopic procedure. Methods: Data

from 39 consecutive patients who had undergone laparoscopic surgery for colovesical fistula between Octo-

ber 2006 and August 2017 were retrospectively reviewed. Results: The patients’ median age was 60 years

and comprised 35 men and four women. Sigmoidectomy was performed in 33 patients, Hartmann’s proce-

dure in four, and anterior resection in two. The median operative time was 203 minutes and estimated

blood loss 15 mL. There were no intraoperative complications or conversion to open surgery. No patients

required bladder repair; three had minor postoperative complications, and none had recurrent diverticulitis

or fistula at a mean follow-up of 5.1 years. Conclusions: The magnified vision and minimal invasiveness

make a laparoscopic approach the ideal means of managing colovesical fistula. To our knowledge, this is

the largest study of colovesical fistula managed by a standardized laparoscopic procedure.
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Introduction

Colovesical fistula (CVF), a relatively rare condition, can

be caused by sigmoid diverticulitis, Crohn’s disease, colon

cancer, radiation, and trauma. Diverticular disease of the sig-

moid colon accounts for about two-thirds of CVF cases1).

Recently, the incidence of sigmoid colon diverticulosis and

CVF have been increasing in Japan because of westernized

dietary habits and aging of the population2,3).

Because fistulas rarely close spontaneously, surgery is re-

quired. Open procedures have generally been performed;

however, there have been recent reports of successful laparo-

scopic treatment4-6). Published series on the feasibility of la-

paroscopic surgery for CVF have been small or have re-

ported high conversion rates. At our institution, we perform

laparoscopic colorectal surgery routinely. It provides a better

view than open surgery, even in a narrow pelvis, so we can

perform more precise procedures. We have performed over

5,000 laparoscopic surgeries for colorectal cancer from 1998

to May 2017.

To our knowledge, no large studies have yet described the

impact and efficacy of laparoscopic surgery for CVF with a

low conversion rate. Here we report a large series of CVF

patients managed by a standardized laparoscopic procedure.

Methods

Ethical approval

All study procedures complied with the ethical standards
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Figure　1.　MRI (T2) showed the free air in the bladder (arrow).
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of the institutional and national research committees and

with the 1964 Helsinki declaration and its later amendments

or comparable ethical standards.

Informed consent

Informed consent was obtained from all study partici-

pants.

Data collection and analysis was approved by the Institu-

tional Review Board of Toranomon Hospital. From October

2006 to August 2017, 39 consecutive patients had undergone

laparoscopic surgery for CVF. In our institution, basic indi-

cations for laparoscopic surgery for diverticula-associated

fistula are no evidence of fecal peritonitis, ileus, or septic

shock. Data on age, sex, body mass index (BMI), American

Society of Anesthesiology classification, operation duration,

blood loss amount, conversion to open surgery, postoperative

time to flatus, oral intake, hospital stay, 30-day morbidity

and mortality, and pathology were retrospectively collected.

Intraoperative complications, such as bowel injury, bleeding,

and anastomotic problems, were recorded. Bleeding was re-

corded as a complication when additional treatment, such as

blood transfusion or conversion to open surgery, was re-

quired. All patients had undergone preoperative colonoscopy,

CT (computed tomography), and MRI (magnetic resonance

imaging) to confirm CVF and exclude colon cancer (Figure

1). Cystoscopy was also performed on all patients to con-

firm patency of both ureteral orifices and exclude urological

malignancy. Additionally, surgery was performed at least

four weeks after resolution of acute diverticulitis.

Surgical procedures

All surgeries were performed or supervised by surgeons

who were board-certified by the Japan Society for Endo-

scopic Surgery.

Laparoscopies were performed using five ports. First, the

sigmoid colon was detached from the bladder using electric

cautery. If the Douglas pouch could be preserved, the fistula

was encircled with cotton tape (Figure 2). Abscess cavities

formed by diverticulitis are always located between the co-

lon and bladder, whereas abscess cavities rarely form in as-

sociation with fistulas caused by colorectal cancer because

they are usually the result of direct invasion. Our cumulative

experience has indicated that fistulas caused by sigmoid di-

verticulitis result from spreading pericolic inflammation that

forms an abscess cavity, eventually penetrating the bladder.

Thus, sigmoid colon diverticula characteristically connect to

the bladder through an abscess cavity. For this reason, the

best way to divide the colon and bladder is to incise the ab-

scess cavity; identifying this structure using electric cautery

with sharp dissection is the most important aspect of CVF

surgery. Sites where purulent discharge leaks from the ab-

scess cavity via the bladder wall can be detected by inject-

ing normal saline into the bladder (Figure 3). There is no

need to repair the bladder wall if the abscess cavity is dis-

sected between the colon and bladder, followed by medial-

to-lateral retroperitoneal dissection of the mesocolon and

early division of the artery (at the origin of the inferior mes-

enteric artery). The left ureter, gonadal vessels, inferior mes-

enteric plexus, and superior hypogastric plexus were identi-

fied and preserved. In patients with severe inflammation, left

or bilateral ureter stents were sometimes inserted to facilitate

ureter identification. Rectal dissection down to the level of

the anterior peritoneal reflection was then performed. When

the intraperitoneal inflammation was so severe that it pre-

vented performing the pelvic procedure, proximal colon

transection was performed as the initial step, providing a
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Figure　2.　The fistula was encircled with cotton tape.
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Figure　3.　Open abscess cavity indicating purulent discharge (arrow).

aa bb

good view of the left pelvic wall, which is generally diffi-

cult to dissect in the presence of severe inflammation. The

splenic flexure was also mobilized to facilitate tension-free

anastomosis and complete resection for diverticulosis. An

Endo GIA™ (Medtronic, Dublin, Ireland), usually one with

a purple cartridge, was used to transect the sigmoid colon;

the operator introduced the Endo GIA™ through the right

lower port to the colon resection line. In most cases, the re-

section was performed with one cartridge. The specimen

was then extracted through the navel port, which was ex-

tended to about 4.5 cm. The wound was protected with a

SurgiSleeve™ wound protector (Medtronic), and the anvil of

the circular stapler placed. The colon was then returned to

the abdominal cavity, and a pneumoperitoneum reestab-

lished. The rod of a PROXIMATEⓇ Curved lntraluminal

Stapler (ECS series; Ethicon Endo-Surgery, Cincinnati, OH,

USA) was then inserted transanally and the rectal wall

pierced. The anvil was applied to the rod and the stapler

closed thoroughly, taking care not to tuck in adjacent tissue,

and then fired.

After completing closure by a double-stapling technique,

about 250 mL normal saline was injected via a urinary

catheter to test the bladder wall for leakage. Provided the

right space, that is, the abscess cavity between the colon and

bladder, had been dissected, there was generally no need to

repair the bladder wall (Figure 4). Usually, diverting stomas
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Figure　4.　Normal saline was injected via a urinary catheter to test the bladder wall for leakage.
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Table　1.　Patiens’ Baseline Demographics.

Number (%) (n = 39)

Age (years) (range)  60 (32-84)

Male/female ratio 35 (90%) : 4 (10%)

Body mass index (kg/m2) (range) 21.7 (15.6-36.4)

Prior abdominal surgery 12 (31%)

American Society of Anesthesiology 

(ASA) classification

Class I 11 (28%)

Class II 18 (46%)

Class III  6 (15%)

Table　2.　Intraoperative Outcomes.

Number (%) (n = 39)

Surgical procedure

Sigmoidectomy 33 (85%)

Hartmann’s operation  4 (10%)

Low anterior resection 2 (5%)

Splenic flexure mobilization 25 (64%)

Initial proximal colon transection  6 (15%)

Intraoperative complications 0

Conversion to open surgery 0

was also unnecessary if the above procedures had been per-

formed. The nasogastric tube was removed immediately

postoperatively. The bladder was decompressed with a 14Fr

urinary catheter for five days and then removed without a

cystogram. A pelvic drain was placed routinely for five

days.

Results

The 39 study patients’ clinical characteristics are summa-

rized in Table 1. Their median age was 60 years (range 32-

84 years), and 35 (90%) were men. The most common pre-

senting symptom was pneumaturia (49%), followed by uri-

nary tract infection (44%), diverticulitis (21%), and fecaluria

(8%). When the diverticulitis was the most active, the

Hinchey classification 1 was 31 (79%) patients and 2 was 8

(21%) patients, respectively7). Median BMI was 21.7 kg/m2

(range 15.6-36.4 kg/m2). Twelve (31%) patients had a his-

tory of abdominal surgery. Intraoperative outcomes are sum-

marized in Table 2. Sigmoidectomy was performed in 33

patients, Hartmann’s procedure in four, and anterior resec-

tion in two. Hartmann’s procedure was used for two patients

with severe adhesions and in two others who were in poor

general condition. Two patients underwent anterior resection

because of extensive pelvic floor inflammation. The median

operative time was 203 min (range 91-587 min) and median

blood loss 15 mL (range 0-569 mL). Splenic flexure mobili-

zation was performed in 25 (64%) patients and initial proxi-

mal colon transection in six (15%). A left ureteral stent was

used in 22 patients (56%) and bilateral stents in two (5%).

There were no intraoperative complications or conversion to

open surgery; all bladder leakage tests were negative. No

bladder wall repairs were required. The two patients who

had undergone anterior resection both required covering

ileostomies because of inflammed, fragile tissues; however,

no covering ileostomies were required for those who under-

went sigmoidectomy.

Postoperative outcomes are summarized in Table 3. There

were no hospital deaths or 30-day mortality. The overall

morbidity rate was 13%. The Clavien-Dindo classification

was used to grade complications8), the common complica-

tions of which were surgical site infections. Three patients

had minor postoperative complications, comprising a postop-

erative abscess in one and superficial wound infection in

two. Two patients had postoperative anastomotic bleeding

without anastomotic leakage. Malignancy was excluded by

pathological examination of resected specimens in all cases.

The median time to flatus and oral intake were one day (0-

2) and two days (2-8), respectively. The median length of

postoperative stay was 11 days (8-22). No patients had re-

currence of sigmoid diverticulitis or fistula at mean follow-

up of 5.1 years.
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Table　3.　Postoperative Outcomes.

Number (%) (n = 39)

Complications

Postoperative abscess 1 (3%)

Superficial wound infection 2 (5%)

Anastomotic bleeding 2 (5%)

Ileus 0

Anastomotic leakage 0

Total 5 (13%)

Grade

Grade I 0

Grade II 3 (8%)

Grade IIIa 2 (5%)

Grade IIIb 0

Grade IV 0

Total 5 (13%)

The Clavien-Dindo classification was used to grade complications.

Discussion

CVF was first reported by Cripps in 1888 and is a well-

recognized complication of diverticulitis9). Diverticular dis-

ease of the sigmoid colon accounts for about 70% of CVF

cases; the incidence of CVF in patients without diverticular

disease is reportedly 1%-2%1). The incidence of sigmoid co-

lon diverticulosis has been increasing in Japan because of

Western dietary patterns, including reduced fiber intake, less

active lifestyles along, ongoing industrialization, and an ag-

ing population10). Consequently, CVF incidence has also

been increasing2,3). Its incidence is estimated to be approxi-

mately three times greater in men than in women because of

the interposition of the uterus between the sigmoid colon

and bladder11). In our study, there were 35 (90%) men and

four women, two of whom had previously undergone hyster-

ectomy.

There are no CVF diagnostic criteria: diagnoses are based

on symptoms and finding free air in the bladder on imaging

studies. Urologic symptoms, such as pneumaturia, fecaluria,

and urinary tract infection, are more common than abdomi-

nal symptoms because the pressure is higher in the colon

than in the urinary tract system11). Bladder air was detected

in 74% of our patients by CT and in 92% of them by MRI,

which thus proved the more sensitive. Although CT is less

sensitive for detecting CVF than MRI, it plays an important

role in assessing pelvic inflammation and determining the

most appropriate timing for surgery. We found that the ade-

quate timing of CVF surgery was at least four weeks diver-

ticulitis resolution, when the inflammatory changes have im-

proved, making the operative process easier. However, we

need to further consider the appropriate timing of surgery

after diverticulitis resolution.

Previous studies have reported that laparoscopic surgery is

a safer and more appropriate procedure for diverticular dis-

ease than open surgery considering its lower overall morbid-

ity and complication rates12). Moreover, the Sigma trial, a

randomized controlled trial13) that compared laparoscopic

versus open surgery for symptomatic sigmoid diverticulitis

reported lower complication rates, shorter hospital stay, and

improved quality of life in the laparoscopic group at the six-

week and six-month follow-up visits. This trial also demon-

strated that laparoscopic sigmoid resection is preferable to

open sigmoid resection because the former has a 27% lower

total postoperative morbidity rate. Thus, laparoscopic sur-

gery’s usefulness for diverticular disease has been well-

established14). However, this is not yet true of laparoscopic

surgery for CVF, which is considered a technically complex

and challenging procedure.

Currently, CVF is usually managed by open surgery be-

cause the required procedures, such as fistula removal, blad-

der wall management, splenic flexure mobilization, and pri-

mary anastomosis in the presence of acute or chronic in-

flammation, are considered difficult15). CVF was considered

a contraindication for laparoscopic colorectal surgery; how-

ever, several recent studies have reported its efficacy and

safety12,16-19). Since the first report, in 1994, of laparoscopic

surgery for diverticula-related CVF, a few more studies com-

paring open and laparoscopic surgery have been reported20-22),

and some have reported that laparoscopic surgery for CVF

is feasible and safe in expert hands4-6,20). The effectiveness of

laparoscopic surgery is thus clear; however, the reported rate

of conversion to open surgery has been high, ranging from

18.7% to 61%4,23,24). Furthermore, in various reported series,

conversion rates have been higher when laparoscopic col-

orectal surgery was performed for inflammatory diseases

rather than malignancy23,25-27). Clearly, laparoscopic proce-

dures with high conversion rates may not achieve early re-

covery and low morbidity.

To the best of our knowledge, our study is the largest la-

paroscopic surgery in diverticula-associated CVF thus far re-

ported. In our series, in which complete laparoscopic sur-

gery was performed in all patients, there was an extremely

low conversion rate, unlike previous studies. We attribute

this to our adherence to a standardized surgical technique.

Difficulties frequently encountered when performing diver-

ticular disease surgery are that inflammation makes tissues

fragile and prone to bleeding, and dissection is difficult be-

cause of large amounts of exudate. However, laparoscopy

has the advantage of providing magnified vision, enabling

precise performance of the procedure. We perform sharp dis-

section using electric cautery, rather than blunt dissection.

Magnified vision and sharp dissection have advantages when

dissecting hard, fragile and inflamed tissues, translating into

low conversion rates. Marney et al.5) have also reported that

with increasing experience, laparoscopic techniques can

achieve low morbidity rates.
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We wish to stress two important aspects of our standard-

ized laparoscopic CVF procedure and its low conversion

rate: the fistula removal technique and strategy for bladder

wall management. First, if a fistula has been caused by ma-

lignancy, en bloc or expanded resection is generally needed.

Therefore, in such cases, the abscess cavity should not be

opened and the fistula should be resected as the final step of

the procedure using a no touch isolation technique. Unlike

in patients with malignancy, early division of the fistula is

permissible in those with diverticula-associated CVF. In our

more recent cases, we have actively encircled the fistula

early if we could access the Douglas pouch. Early division

of the fistula enables us to extend the sigmoid colon and

provides a good view of the pelvis, facilitating a safer and

easier procedure.

Second, there is no consensus about bladder wall manage-

ment in CVF repair. Many techniques for bladder manage-

ment have been reported, including Foley catheter drainage

only, simple closure of the fistula, an omental patch to close

the bladder defect, and partial or total cystectomy depending

on the individual characteristics in each case28-30). Recent

studies have shown that early removal of the urinary cathe-

ter does not increase morbidity, whereas long-term catheteri-

zation has a high risk of urinary tract infection. Further-

more, the type of bladder management and urinary drainage

chosen affect postoperative hospital stay. If the fistula has

been caused by colorectal cancer, en bloc resection of the

urinary bladder is necessary, whereas in patients with the

benign condition of diverticula-associated CVF, the bladder

should be completely preserved. We perform sharp dissec-

tion closer to the sigmoid colon than to the bladder wall un-

til we reach the abscess cavity. We emphasize that the cor-

rect dissected space, which is the abscess cavity, obviates

the need for bladder repair and enables early catheter re-

moval, thus reducing the risk of urinary tract infection. We

routinely perform bladder leak tests; a negative test indicates

the dissection layer is ideal and there is no need for bladder

repair. No previous reports have utilized bladder leak tests.

The technique of injecting normal saline via the urinary

catheter is essential and important in deciding on bladder

management. Thus far, we have withdrawn the catheter on

the fifth postoperative day; however, we plan to reduce this

interval.

The present study had some limitations in that it was a

retrospective analysis of a small cohort in a single institu-

tion. However, despite these limitations, our results suggest

that laparoscopic surgery for CVF is safe and feasible. Our

procedure for total laparoscopic surgery obviates the need

for bladder wall repair and, thus far, has required no conver-

sions to open surgery. To date, this is the largest series of la-

paroscopic surgery for diverticula-associated CVF.

We have demonstrated that laparoscopic surgery for CVF

is technically feasible, with a low conversion rate and no

need for bladder repair. Because of its magnified vision and

minimal invasiveness, a laparoscopic approach appears to be

the ideal surgical choice, especially for CVF. However, the

present study is too small to draw a definite conclusion on

the safety of laparoscopic surgery for CVF. Further large-

scale investigations are warranted.
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