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Abstract
Cholecystocolic fistula secondary to gallbladder carcinoma is extremely rare and has been reported in very few studies. Most cholecystocolic fistulae are late complications of gallstone disease, but can also develop following carcinoma of the gallbladder when the necrotic tumor penetrates into the adjacent colon. Although no currently available imaging technique has shown great accuracy in recognizing cholecystocolic fistula, abdominopelvic computed tomography may show fistulous communication and anatomical details. Herein we report an unusual case of cholecystocolic fistula caused by gallbladder carcinoma, which was preoperatively misdiagnosed as hepatic flexure colon carcinoma.
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[bookmark: OLE_LINK124][bookmark: OLE_LINK125]Core tip: Cholecystocolic fistula is rare and difficult to diagnose preoperatively. In our report, we preoperatively misdiagnosed our patient as having hepatic flexure colon cancer with adhesion to the gallbladder. The patient was diagnosed with gallbladder carcinoma intraoperatively along with a cholecystocolic fistula secondary to invasion of the colon by the mass. A postoperative review of the preoperative abdominopelvic computed tomography (CT) also resulted in the identification of the cholecystocolic fistula. Abdominopelvic CT may be helpful in the preoperative diagnosis of this condition.
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INTRODUCTION
Cholecystocolic fistula (CCF) secondary to gallbladder carcinoma is extremely rare and has been reported in very few studies[1,2]. Although most CCFs are late complications of gallstone disease, they may develop following carcinoma of the gallbladder when the necrotic tumor penetrates into the adjacent colon. CCF is the second most common type of cholecystoenteric fistula (10%-20%) after cholecystoduodenal fistula (75%)[3-5]. Although no currently available imaging technique has shown great accuracy in recognizing CCF, abdominopelvic computed tomography (CT) may show fistulous communication and anatomical details.
We report an unusual case of CCF caused by gallbladder carcinoma, which was preoperatively misdiagnosed as hepatic flexure colon carcinoma.

CASE REPORT
A 62-year-old woman who underwent a colonoscopy during regular health screening at a primary hospital and was found to have an apparent hepatic flexure colon cancer visited the department of colorectal surgery of our hospital for treatment. Colonoscopy had shown a diverticulum with an embedded, laterally spreading tumor-like lesion at the hepatic flexure colon (Figure 1). Colonoscopic biopsy showed a well differentiated adenocarcinoma likely arising from a tubulo-villous adenoma. The patient had no specific symptoms and physical examination showed no specific findings in her abdomen. Her prior medical history included diabetes mellitus and hypertension. Laboratory tests and a plain radiograph of the abdomen were unremarkable.
The patient underwent an abdominopelvic CT with IV contrast to evaluate the clinical stage of the tumor. CT showed a mass, along with thickening of the wall, of the hepatic flexure colon adherent to the gallbladder. Thickening of the gallbladder walls was also observed, along with a gallstone, diffuse intrahepatic biliary duct dilatation and pneumobilia, but without a definitive obstructive lesion. The rest of the abdomen was unremarkable. 
Based on colonoscopic and radiologic findings, the patient was preoperatively diagnosed with a hepatic flexure colon cancer.
Laparoscopic exploration revealed a malignant appearing mass with inflammatory changes throughout the entire body of the gallbladder. The gallbladder was hard to palpation, with the lesion invading the adjacent part of the hepatic flexure colon. Thickening of the hepatic flexure colon wall was also observed, along with continuity of the colonic and gallbladder lumen. The patient was diagnosed with gallbladder carcinoma intraoperatively along with a cholecystocolic fistula secondary to invasion of the colon by the mass. However, there was no visible mass in the hepatic flexure colon and no gross evidence of direct invasion of the liver (Figure 2). Surgery included a right hemicolectomy along with resection of the regional lymph nodes and cholecystectomy, all performed laparoscopically. Seven days after the surgery, the patient was discharged without any complications.
Histopathological examination of the resected specimen showed a gallbladder adenocarcinoma with direct invasion of the colon but no regional lymph node metastases in 10 adjacent lymph nodes. A polypoid tumor about 4 cm in size was located in the body of the gallbladder (Figure 3). The resection margins of the cystic duct and colon were negative for malignancy. According to the AJCC classification, the gallbladder adenocarcinoma could be pathologically staged as IIIA (pT3N0).
A postoperative review of the preoperative abdominopelvic CT scan resulted in the identification of the cholecystocolic fistula. The gallbladder wall was contiguous with the wall of the hepatic flexure; the gallbladder showed an air-filled appearance, and the margin between the liver and the gallbladder was well defined (Figure 4).
Following surgery, the patient was treated with oral chemotherapy (Tegafur-uracil) for 19 mo, with no evidence of further development of the tumor or metastases. 

DISCUSSION
CCF is a late and uncommon complication of long-lasting inflammatory processes of the gallbladder caused by gallstones, occurring in about 0.1% of patients with biliary disease[3-5]. CCF may also occur in patients with abdominal trauma, Crohn’s disease and malignancies of the biliary tract, colon and head of the pancreas[6]. Most patients with CCF are elderly and there is a female preponderance (2-4:1)[5,7]. The low incidence of CCF in patients with gallstone disease may be due to early diagnosis and standard surgical treatment of cholelithiasis. 
Diagnostic methods for CCF may include plain abdominal radiographs, barium enema, ERCP, ultrasound, abdominopelvic CT and/or diagnostic laparotomy[8,9]. However, preoperative diagnosis is rare (< 10%), in contrast to cholecystoenteric fistulas (43%)[4,5]. Its nonspecific symptoms may contribute to the low preoperative rate of CCF diagnosis[3,4]. Symptoms of CCF are usually nonspecific and may include diarrhea, melena and weight loss, resulting in a low rate of preoperative diagnosis, with most cases diagnosed intraoperatively. None of the imaging techniques currently used has been accurate in diagnosing CCF[10]. Thus, misdiagnosis may be frequent, and surgeons may have to switch from elective cholecystectomy to a more complex procedure that occasionally involves adhesiolysis and colonic resection.
The recent development of cross-sectional imaging on abdominopelvic CT has enhanced the ability to diagnose CCF. The presence of pneumobilia, ectopic gallstone, small bowel dilatation, nonvisualization of the gallbladder, or thick-walled atrophic gallbladder adherent to neighboring organs may indicate a cholecystoenteric fistula[11,12]. In most patients with CCF, the involvement of an inflammatory or neoplastic process appears localized to the superior aspect of the anterior hepatic flexure, and circumferential involvement of the lumen mimicking primary carcinoma of the colon may also occur[13,14]. These radiological presentations may be helpful in diagnosing CCF by abdominopelvic CT. Although abdominopelvic CT showed these findings in our patient, we preoperatively misdiagnosed our patient as having hepatic flexure colon cancer with adhesion to the gallbladder.
Although it is infrequent, gallbladder carcinoma may co-occur with CCF[15-18]. Studies of patients presenting with cholecystoenteric fistula have reported high rates of cancer associated with fistula (3%-14%)[5,19]. Thus, any uncertainty regarding the differential diagnosis between CCF and gallbladder carcinoma may be solved by performing immediate frozen sections, with a negative margin during tangential colonic resection always respected. That is, although the conventional surgical treatment of CCF caused by gallstones involves cholecystectomy and closure of the fistulous tract[20], surgical treatment of CCF in patients with gallbladder carcinoma involves radical cholecystectomy, including en bloc hepatic resection with lymphadenectomy, and resection of the involved colon. Our findings also indicate that a laparoscopic procedure is feasible and effective for the treatment of CCF secondary to gallbladder carcinoma, similar to findings in patients with CCF secondary to gallstones[3,4,20-22].
After the surgery, adjuvant chemotherapy or chemoradiation should be considered in patients with CCF secondary to advanced gallbladder carcinoma. Adjuvant chemotherapy regimens may include fluoropyrimidine, gemcitabine, and platinum compounds[23]. Single-agent fluoropyrimidine or gemcitabine is generally recommended in the adjuvant setting. Combination chemotherapy using gemcitabine and cisplatin is also considered as a therapeutic option. Our patient was treated with oral chemotherapy (Tegafur-uracil) for 19 mo, there was no evidence of recurrence or metastases.
In conclusion, CCF secondary to gallbladder carcinoma is extremely rare and difficult to diagnose preoperatively. Although CCF cannot be definitively diagnosed using current tools, abdominopelvic CT may be helpful in the preoperative diagnosis of this condition, with diagnosis assisted by the familiarity of the radiologist with the imaging appearance of this condition. The surgical treatment of CCF secondary to gallbladder carcinoma consists of radical cholecystectomy and resection of the involved colon, with laparoscopic procedures considered feasible and effective.
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Case characteristics
A 62-year-old woman who had an apparent hepatic flexure colon cancer with no specific symptoms visited the department of colorectal surgery of our hospital for treatment.

Clinical diagnosis
No specific findings in physical examination of her abdomen.

Differential diagnosis
Hepatic flexure colon carcinoma, suspicious of direct invasion of the gallbladder.

Laboratory diagnosis
All laboratory tests were within normal limits. 

Imaging diagnosis
Computed tomography (CT) showed a mass, along with thickening of the wall, of the hepatic flexure colon adherent to the gallbladder. 

Pathological diagnosis
Histopathological examination of the resected specimen showed a gallbladder adenocarcinoma with direct invasion of the colon but no regional lymph node metastases in 10 adjacent lymph nodes.

Treatment
A right hemicolectomy along with resection of the regional lymph nodes and cholecystectomy performed laparoscopically.

Related reports
Cholecystocolic fistula secondary to gallbladder carcinoma is extremely rare and has been reported in very few studies.

Term explanation 
No uncommon terms present in this case report.

Experiences and lessons
Abdominopelvic CT may be helpful in the preoperative diagnosis of cholecystocolic fistula (CCF). The laparoscopic surgery of CCF secondary to gallbladder carcinoma is considered feasible and effective.

Peer review
The authors have described a case of cholecystocolic fistula secondary to gallbladder carcinoma, which was managed by laparoscopy. The article highlights the imaging appearance of cholecystocolic fistula secondary to gallbladder carcinoma.
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Figure 1 Preoperative colonoscopy showed a diverticulum with an embedded, laterally spreading tumor-like lesion at the hepatic flexure colon.
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Figure 2 Macroscopic appearance of the cholecystocolic fistula.
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Figure 3 Adenocarcinoma of the gallbladder. A: Gross appearance of the resected gallbladder; B: Adenocarcinoma of the gallbladder (HE,  200).
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Figure 4 Contrast enhanced computed tomography images. A: Axial computed tomography (CT) showed air-filled appearance of gallbladder along with thickening of the wall and well defined margin between the liver and the gallbladder (white arrow); B: Coronal CT showed the fistulous tract between gallbladder and hepatic flexure colon (white arrow), and pneumobilia.
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