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Duct-to-duct biliary reconstruction after radical resection of Bismuth IIIa hilar cholangiocarcinoma
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Abstract
At present, radical resection remains the only effective treatment for patients with hilar cholangiocarcinoma. The surgical approach for R0 resection of hilar cholangiocarcinoma is complex and diverse, but for the biliary reconstruction after resection, almost all surgeons use Roux-en-Y hepaticojejunostomy. A viable alternative to Roux-en-Y reconstruction after radical resection of hilar cholangiocarcinoma has not yet been proposed. We report a case of performing duct-to-duct biliary reconstruction after radical resection of Bismuth IIIa hilar cholangiocarcinoma. End-to-end anastomosis between the left hepatic duct and the distal common bile duct was used for the biliary reconstruction, and a single-layer continuous suture was performed along the bile duct using 5-0 prolene. The patient was discharged favorably without biliary fistula 2 wk later. Evidence for tumor recurrence was not found after an 18 mo follow-up. Performing bile duct end-to-end anastomosis in hilar cholangiocarcinoma can simplify the complex digestive tract reconstruction process.
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Core tip: Roux-en-Y anastomosis is the standard of care for biliary reconstruction after radical resection of hilar cholangiocarcinoma. However, a direct duct-to-duct biliary reconstruction preserves the normal sphincter mechanism and endoscopic access to the biliary tree for diagnostic and therapeutic purposes. Duct-to-duct biliary reconstruction is widely used in liver transplantation and hepatic resection. The objective of this study was to determine the feasibility of duct-to-duct biliary reconstruction in the setting of Bismuth IIIa hilar cholangiocarcinoma with limited biliary confluence involvement.
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INTRODUCTION

Surgical outcomes for treating hilar cholangiocarcinoma have gradually improved due to advances in surgical procedures and the accumulation of anatomic knowledge concerning the hepatic hilum[1-5]. As cancer-free margins are considered to be particularly important for curative resection of hilar cholangiocarcinoma[6], bile ducts should be dissected longitudinally as far from the tumor as possible to ensure curative resection[7]. For biliary reconstruction after resection, almost all surgeons use Roux-en-Y hepaticojejunostomy[1-7]. Following curative resection of a tumor, if there is still sufficient tissue available for remodeling the normal biliary structure, should hepatic duct and common bile duct one stage anastomosis be considered? We report a case of performing duct-to-duct biliary one stage reconstruction for biliary reconstruction after radical resection of Bismuth IIIa hilar cholangiocarcinoma. Evidence for tumor recurrence was not found after an 18 month follow-up.

CASE REPORT

The patient, a 58 year old female, was admitted to the hospital on Feb. 15, 2011 because of “paroxysmal right upper quadrant pain for one week”. Admission examination: body skin and sclera are slightly yellow; the whole abdomen is soft, with no tenderness, no rebound tenderness and no mass; and no other symptoms are noted. Liver function: Glutamic-pyvuvic-transaminase 213 U/L, Glutamic-oxaiacetic-transaminase 177 U/L, alkaline phosphatase 1171 U/L, gamma-glutamyltransferase 1262 U/L, total bilirubin 21.3 μmol/L, direct bilirubin 8.8 μmol/L. Tumor markers: carbohydrate antigen 19-9 336.10 U/mL, carbohydrate antigen-50 38.46 U/mL, alpha fetoprotein 1.88 ng/mL. MR cholangiopancreatograph (MRCP)/abdominal enhanced computed tomography (CT): hepatic portal soft tissue signal intensity, approximately 1.6 cm in diameter, and the common bile duct proximal locally shows truncated change. The extrahepatic bile duct widened, and the left hepatic intrahepatic bile duct dilatation staggered. Hepatic cirrhosis was noted. A diagnosis of hilar cholangiocarcinoma (Bismuth IIIa type) was made (Figure 1).

The patient underwent right hemihepatectomy with caudate process lobectomy on February 18th and systematic lymphadenectomy of the nodes (Figure 2). The lymph node groups resected en bloc included the anterior pancreaticoduodenal lymph nodes (lymph node station 17 in the Japanese system), the posterior pancreaticoduodenal lymph nodes (station 13), nodes in the hepatoduodenal ligament (stations 12a, 12b and 12c), nodes along the common hepatic artery (station 8a), and the superior pyloric node (station 5). Intraoperative frozen pathological examination indicated duct cell carcinoma in the right hepatic duct and common bile duct. Negative margins were found on the left hepatic duct and common bile duct (Figure 3). After removal of the right lobe and the caudate process, the left hepatic duct and distal common bile duct end-to-end anastomoses were used for the biliary reconstruction and a biliary stent was placed in the bile duct. The specific method of the bile duct reconstruction was as follows: (1) ensure blood supply of the left hepatic duct and common bile duct resection margin; (2) mobilization of the left liver was performed from the left side followed by the Kocher maneuver to release the duodenal descending portion to reduce anastomosis tension; and (3) single-layer continuous suture was performed for bile duct reconstruction with 5-0 prolene (Figure 4). Ten days after the operation, liver function had generally returned to normal. The patient was discharged favorably without biliary fistula 2 weeks later. Postoperative pathology indicated hilar bile duct adenocarcinoma grade II involving the right hepatic duct. A 2 cm diameter tumor was found with invasion to the fibrous muscular layer and outer connective tissue. The common bile duct and the left hepatic duct resection margin was negative. The tumor-free margin of the left duct was approximately 5 mm in the final postoperative pathological assessment. No regional lymph node metastasis was observed in a total of 19 dissected nodes. Consequently, the tumor was staged according to the American Joint Commission on Cancer staging as T2N0M0. No evidence of tumor recurrence was found using MRCP scans 18 mo post-operation (Figure 5). 

DISCUSSION 

Surgical radical resection currently remains the only effective method that increases long-term survival for treating patients with hilar cholangiocarcinoma[8]. The hilar cholangiocarcinoma surgical approach is complex and diverse; however, for biliary reconstruction after resection, almost all surgeons use the biliary-enteric Roux-en-Y anastomosis method. The Roux-en-Y hepaticojejunostomy is primarily preferred for the following reasons: (1) it is imperative to remove as much of the bile duct as possible to ensure that the bile duct resection margin is negative; (2) removal of the common bile duct simplifies the hepatoduodenal ligament lymphadenectomy, reduces the difficulty of lymphadenectomy and generally improves its quality; and (3) the lower tension of Roux-en-Y hepaticojejunostomy reduces the occurrence of postoperative biliary fistula. However, performing duct-to-duct biliary reconstruction in hilar cholangiocarcinoma can simplify the complex digestive tract reconstruction process required in the traditional Roux-en-Y hepaticojejunostomy because it requires less radical alteration to normal gastrointestinal physiology, reduces some postoperative complications, and can simplify the treatment of complications. The faster anastomotic procedure in duct-to-duct may be another advantage over Roux-en-Y hepaticojejunostomy.

Studies suggest that the invasion longitude of hilar cholangiocarcinoma along the bile duct varies significantly, with distances ranging from a few millimeters to several centimeters[9], with variations related to bile duct cancer type, degree of differentiation, and other factors. A positive bile duct resection margin not only correlates with higher local recurrence rate after surgery but is also an independent risk factor for poor prognosis of hilar cholangiocarcinoma; furthermore, its role is similar to a positive lymph node[10]. Unfortunately, preoperative procedures such as CT or MRCP, and even intraoperative exploration, cannot conclusively determine bile duct involvement. At present, intraoperative frozen pathological examination of bile duct resection margins is an important method to determine if a clean bile duct resection margin was achieved. For cases with intraoperative local excision of bile duct and a frozen pathological examination indicating a negative resection, it may be unnecessary to expand the scope of the bile duct resection and perform the routine Roux-en-Y hepaticojejunostomy. If there is still sufficient tissue available for remodeling the normal biliary structure after the tumor R0 resection, should hepatic duct and common bile duct one stage anastomosis be considered? In addition, performing the skeletonization of the hepatoduodenal ligament in carcinoma of the gallbladder or intrahepatic cholangiocarcinoma does not require the expense of the extrahepatic bile duct to reduce the difficulty of operation and improve the quality of skeletonization. The current practice of unconditional selection of the Roux-en-Y hepaticojejunostomy to reconstruct the biliary tract for hilar cholangiocarcinoma requires further reflection and research. Duct-to-duct anastomosis is currently a favorable method to reconstruct the biliary tract, even in live donor liver transplantation[11]. Technically easier manipulation and the preservation of physiologic bilioenteric continuity are two main advantages of duct-to-duct anastomosis over Roux-en-Y hepaticojejunostomy. Furthermore, following Roux-en-Y hepaticojejunostomy, the loss of the normal biliary tract and the digestive tract anatomical structures makes anastomotic stenosis or stone formation relatively complicated to address using minimally invasive endoscopic retrograde cholangiopancreatography and other treatments. These complications represent clinical issues that need to be considered. Therefore, we believe that in the case of intraoperative frozen pathology indicating a negative bile duct resection margin, it is unnecessary to expand the removal of bile duct. For cases with a lesser degree of bile duct resection, duct-to-duct anastomosis of the bile duct should be considered. Provided that the blood supply of the bile duct stump is adequate, performing end-to-end tension-free anastomosis is the most effective way to ensure the anastomosis is secure, which can reduce the occurrence of the postoperative biliary fistula.

In conclusion, duct-to-duct biliary reconstruction may be a better option for bile duct reconstruction after R0 resection of hilar cholangiocarcinoma when sufficient bile duct remains for remodeling the normal biliary structure. However, the precise candidates for duct-to-duct anastomosis are difficult to define and still require further investigation. 
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Figure 1 MR cholangiopancreatograph/abdominal enhanced computed tomography showing the hepatic portal soft tissue signal intensity, which is approximately 1.6 cm in diameter, and the common bile duct proximal locally shows truncated change. The extrahepatic bile duct is widened and the left hepatic intrahepatic bile duct is dilated. Hepatic cirrhosis is present. Images indicate hilar cholangiocarcinoma with intrahepatic bile duct dilatation. 
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Figure 2 Right hemihepatectomy with caudate process lobectomy and systematic lymphadenectomy of the nodes. 
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Figure 3 Performing hepatoduodenal ligament lymphadenectomy in hilar cholangiocarcinoma and right hemihepatectomy with caudate process lobectomy. The left hepatic duct and common bile duct stump are shown (as indicated by arrows).
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Figure 4 After the radical resection of hilar cholangiocarcinoma, duct-to-duct anastomosis was performed using continuous 5-0 polydioxanone sutures (as indicated with an arrow), with a biliary stent in the bile duct.
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Figure 5 Evidence for tumor recurrence was not found in an magnetic resonance cholangiopancreatograph scan 18 mo after operation.

