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ABSTRACT

A 45-year-old female was admitted to the hospital with a diagnosis of acute pancreatitis. A computed 
tomography scan showed two extrahepatic bile ducts. Magnetic resonance cholangiopancreatography sug-
gested a stone in one of the bile ducts. Endoscopic retrograde cholangiopancreatography revealed two 
extrahepatic bile ducts joining at the hilum of the liver accompanied with pancreaticobiliary maljunction. 
Sphincterotomy was performed and a protein plug was drained from the bile duct. Several treatment options 
were discussed, and the patient was treated with laparoscopic cholecystectomy without extrahepatic bile 
duct resection and planned to be followed up considering the risk of carcinogenesis in the bile ducts.
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INTRODUCTION

Double common bile duct is defined as a congenital malformation in which two patency-
preserved bile ducts open separately into the gastrointestinal tract. It is an extremely rare disease, 
with approximately two-thirds of patients being reported from Asia, and the majority are from 
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Japan. Pancreaticobiliary maljunction (PBM) is a congenital malformation in which the pancreatic 
and bile ducts join outside the duodenal wall and is a known risk factor for biliary cancer.

Double common bile duct associated with PBM is very rare, and there is no clear evidence 
for its treatment. We herein report a 45-year-old female who was diagnosed with double common 
bile duct associated with PBM and treated with laparoscopic cholecystectomy without extrahepatic 
bile duct resection.

CASE REPORT

A 45-year-old female with no previous medical history was admitted to the hospital with a 
diagnosis of acute pancreatitis after a visit to her family doctor for epigastric pain. Her alcohol 
intake was equivalent to approximately 40 g of pure ethanol, and alcoholic pancreatitis was 
initially suspected. Pancreatitis improved with conservative treatment. Magnetic resonance imaging 
(MRI) performed in search of a cause raised suspicion of a double bile duct and common bile 
duct stones. She was referred to our hospital for further investigation and treatment. She had 
no symptoms at that time. Her abdomen was flat and soft, with no tenderness. There was no 
abnormality in the blood test at the time of the patient’s visit to our hospital. An abdominal 
contrast-enhanced computed tomography (CT) scan showed two extrahepatic bile ducts (Figure 1). 
No positive CT stones were noted. There were no anatomical anomalies in the arterial or portal 
systems. Magnetic resonance cholangiopancreatography (MRCP) also showed two extrahepatic bile 
ducts (Figure 2). One bile duct was suspected to have PBM. A low-intensity area was observed 
in this bile duct. Transabdominal ultrasound showed a hyperechoic structure in the bile duct 
(Figure 3). Two extrahepatic bile ducts were delineated, and the pancreatic duct joined one of 
the bile ducts outside the duodenal wall. Endoscopic ultrasound showed diffuse thickening of 
the gallbladder wall without an obvious mass. Endoscopic retrograde cholangiopancreatography 
(ERCP) showed the findings of PBM (Figure 4). Two extrahepatic bile ducts were delineated, 
and they joined at the hilum of the liver. The cystic duct branched from the bile duct and had 
no communication with the pancreatic duct. Both of the extrahepatic bile ducts opened into the 
major papilla, but there seemed to be two orifices, and we judged that the two ducts separately 
opened into the duodenum. Intraductal ultrasonography (IDUS) showed no thickening of the walls 
of the extrahepatic bile ducts. The pancreatic duct joined one of the extrahepatic bile ducts at 
two sites upstream of the sphincter of Oddi. 

Based on the above exams, the patient was diagnosed with double common bile duct associ-
ated with PBM. Endoscopic sphincterotomy (EST) was performed at the time of ERCP, and a 
protein plug and mucus were drained. The cause of acute pancreatitis was thought to be the 
protein plug in the common bile duct. The gallbladder showed wall thickening suspected to be a 
hyperplastic change, but there was no evidence of wall thickening in the extrahepatic bile ducts. 
Several treatment options, including cholecystectomy and extrahepatic bile duct resection, were 
discussed, and consequently, the patient was treated with laparoscopic cholecystectomy without 
extrahepatic bile duct resection, which was performed at the patient’s request. Postoperative 
pathology showed hyperplastic change in the gallbladder, with no malignancy. The patient was 
planned to be followed up with periodical imaging exams considering the risk of carcinogenesis 
in the bile ducts.
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Fig. 1 Contrast-enhanced computed tomography (CT) findings
Fig. 1A:  Axial abdominal contrast-enhanced CT findings showed two extrahepatic bile ducts. No positive CT 

stones were noted.
Fig. 1B:  Coronal abdominal contrast-enhanced CT findings showed two extrahepatic bile ducts. No positive CT 

stones were noted. 
Fig. 1C: The gallbladder wall was diffusely thickened. 
CBD: common bile duct
ACBD: accessory common bile duct
GB: gallbladder

Fig. 2 Magnetic resonance cholangiopancreatography (MRCP) findings
Fig. 2A: MRCP findings showed two extrahepatic bile ducts. 
Fig. 2B: A low-intensity area was observed in this bile duct (arrow). 
CBD: common bile duct
ACBD: accessory common bile duct
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Fig. 3 Abdominal ultrasound (AUS) and endoscopic ultrasound (EUS) findings
Fig. 3A:  AUS findings showed two extrahepatic bile ducts (arrowheads, common bile duct [CBD] and accessory 

common bile duct [ACBD]). A hyperechoic structure was observed in the CBD (arrow). 
Fig. 3B: The main pancreatic duct (MPD) joined the CBD outside the duodenal wall. 
Fig. 3C:  EUS findings showed that the gallbladder wall was diffusely thickened. A hyperechoic structure was 

observed in the CBD (arrow). 
Fig. 3D: The cystic duct branched from the accessory CBD.
CBD: common bile duct
ACBD: accessory common bile duct
MPD: main pancreatic duct
GB: gallbladder
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DISCUSSION

Double common bile duct was first described by Vesalius in 1543 and is defined as a 
congenital malformation in which two patency-preserved bile ducts open separately into the 
gastrointestinal tract.1,2 It is an extremely rare disease, with approximately two-thirds of patients 
being reported from Asia, and the majority are from Japan.3 The morphological classification 
of the disease is based on the classification made by Goor and Ebert2 in 1972 and modified 
by Saito et al in 1988.4 The present was classified as type II (common bile duct dichotomy).

PBM is a congenital malformation in which the pancreatic and bile ducts join outside the 
duodenal wall and is a known risk factor for biliary cancer. Yamashita et al reviewed 47 Japanese 

Fig. 4 Endoscopic retrograde cholangiopancreatography (ERCP) and intraductal ultrasonography (IDUS) 
findings

Fig. 4A:  ERCP showed pancreaticobiliary maljunction. Two extrahepatic bile ducts were delineated, and they 
were joined at the hilum of the liver. 

Fig. 4B: Schematic of Figure 4A. The MPD was connected at two sites (arrow). 
Fig. 4C-4D: I DUS findings showed no thickening of the bile duct wall. The pancreatic duct communicated with 

the bile duct at two locations upstream of the sphincter of Oddi. 
Fig. 4E-4F:  The guidewire inserted into the CBD protruded from the major papilla passing through the accessory 

CBD.
CBD: common bile duct
ACBD: accessory common bile duct
MPD: main pancreatic duct
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patients with double common bile duct, 16 (34%) of whom had PBM concomitantly. Of the 16, 
gallbladder cancer was found in 7 (44%) patients; whereas, cholangiocarcinoma was not.3 It is 
also known that PBM can produce protein plug in the main pancreatic duct, which potentially 
causes pancreatitis. Obviously, initial acute pancreatitis was a prologue of the subsequent clinical 
course in the present patient.

Regarding the treatment of double common bile duct, there are several reports on resection 
of the accessory bile ducts or extrahepatic bile ducts because of the suggested risk of recurrent 
cholangitis and carcinogenesis if the accessory bile ducts open ectopically,3 but the long-term 
prognosis of this procedure is unknown. Extrahepatic bile duct resection is recommended for the 
treatment of PBM with dilated biliary tracts. On the other hand, prophylactic cholecystectomy 
is recommended for biliary nondilated PBMs, but there is no consensus on prophylactic extra-
hepatic bile duct resection.5 17.1% of adults after extrahepatic bile duct resection for PBM have 
complications such as cholangitis, intrahepatic stones, pancreatitis, pancreatic stones, and cancer, 
and 14.6% require hospitalization or cause life-threatening conditions. It has also been suggested 
that postoperative cholangiocarcinoma may be more common in patients after extrahepatic bile 
duct resection than in the general population.6 Double common bile duct associated with PBM 
is very rare, and there is no available evidence supporting a specific surgical intervention.

In the present case, two bile ducts were present, and both ducts opened to the major papilla 
separately. The diameter of each bile duct was less than 10 mm, and there were no findings of 
bile duct dilatation. In addition, although wall thickening of the gallbladder was detected, sug-
gesting chronic inflammation, which might be a risk factor for carcinogenesis, there was no wall 
thickening in the extrahepatic bile ducts. Although this case had double common bile duct, the 
pathogenesis was considered similar to that of PBM with a nondilated bile duct. Based on these 
reasons, laparoscopic cholecystectomy without extrahepatic bile duct resection was performed, 
and the patient continued follow-up.

The long-term prognosis of patients with double common bile duct associated with PBM is 
not clear, and there is no established follow-up strategy for the remaining extrahepatic bile ducts. 
Hyperplastic changes are reflected as wall thickening of the gallbladder and bile duct wall on 
ultrasound.7 For carcinogenesis in PBM, a hyperplasia-dysplasia-carcinoma sequence has been 
suggested.8 The gallbladder and bile ducts in the present case could be evaluated in detail by 
transabdominal ultrasound and endoscopic ultrasound, which are useful tools for follow-up. As 
EST prevents refractory pancreatitis associated with PBM, we performed EST prior to cholecys-
tectomy.9 In the present case, EST was preoperatively performed during ERCP, and we hope it 
will lead to the prevention of recurrent pancreatitis in the future. We previously reported another 
case of double common bile duct without PBM.10 This case presented with acute cholecystitis, 
and the two nondilated extrahepatic bile ducts opened separately into the duodenum, but both 
were located in the second portion. The patient underwent cholecystectomy without extrahepatic 
bile duct resection and had an uneventful clinical course. A surgical decision should be made 
considering individual morphologic and pathophysiologic findings. Patients with the present rare 
abnormality should be followed-up and cumulated for a long collection period to determine the 
disease nature.
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