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ABSTRACT 

 

Biliary anatomical variation is a common variation seen in human body but duplication of 

extrahepatic bile duct is rare. Precise knowledge of this variation helps in preventing serious 

complications during surgery of the biliary tract. The present article reviews this rare anomaly and its 

management. 
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INTRODUCTION  

Conventional biliary anatomy is 

believed to be present only in 50 to 60% of 

the population with more than 40% of 

patients show anatomical variations in their 

biliary anatomy though mostly pertaining to 

the intra-hepatic biliary system. 

In contrast, duplication of the 

extrahepatic bile duct is a rare congenital 

variant that has been rarely reported, with 

very few cases reported in literature. 

Though prior knowledge of this 

variant is important prior to surgery, most 

often they come to notice either during 

surgery or post-operatively when patient 

present with recurrent symptoms pertaining 

to biliary system. This is because, the 

preoperative diagnostic work up for 

Laparoscopic Cholecystectomy, which 

mainly comprises of Ultrasonography of the 

abdomen, can seldom diagnose this 

anomaly. 
(1)

 However, a wide spectrum of 

biliary tree malformations along with 

pancreatic anomalies can be recognized by 

radiologic investigations such as MRI, 

MRCP and multi-detector or helical CECT 

scan have improved image quality greatly 

and have contributed to increased 

recognition of these anatomical variations. 
(2)

  
The present study highlights the 

anatomical variations and congenital 

anomalies of the extra hepatic biliary system 

encountered by us during surgeries on 

biliary tract.  

 

MATERIALS AND METHODS 

This is a retrospective observational 

study carried out at a premier teaching 

institute over the last three years from 2013 

to 2016. 

Records and data of the patient 

undergoing open surgery for biliary tract 

were reviewed. 

278 patients were subjected to 

surgeries on biliary tract during the said 

period, whose biliary anatomy was studied.  

Of these three patients were 

identified to have extra-hepatic bile duct 

duplication. These patients were studied for 

their demographics, type of anomaly, their 

presentation, whether history of previous 

surgery, their intra-operative findings and 

the surgical intervention done 
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The extra-hepatic bile duct 

duplication anomalies were classified into 

five types as proposed by Choi et al. 

All the three patients were subjected 

to MRI with MRCP prior to intervention 

Two patients presented with 

recurrent symptoms post laparoscopic 

cholecystectomy. One patient presented 

with calculuscholecystitis with cholangitis. 

Out of these three patients two had 

cholangitis at their presentation. Their 

profile is as given below in table I. 

 

Table I: Patients’ Profile. 

Pt Age Sex Presenting 

Complaints 

Previous surgery MRCP findings Intra-op findings Surgical intervention 

1 50 F Biliary colic  Laparoscopic 

cholecystectomy 
7 yrs back 

Lower cbd calculi 

Left duct calculi 
Abnormality: Type 

V-a 

Right and left duct 

joining lower down near 
duodenum 

Hepatico-

dochojejunostomy 

2 65 F Biliary colic and 
Cholangitis  

Laparoscopic 
cholecystectomy 

4 years back 

Dilated IHBR, 
calculi in proximal 

right and left duct 

Abnormality: Type 
III-a 

Right and left duct 
opening separately in 

duodenum 

Hepatico-
dochojejunostomy 

3 60 F Calculous 

cholecystitis 

with cholangitis 

No previous 

surgery 

Calculus in 

proximal right 

hepatic duct.  
Abnormality: 

Type III-a 

Cystic duct opening into 

right hepatic duct. Right 

and left duct opening 
separately in duodenum. 

Open cholecystectomy 

and Hepatico-

dochojejunostomy 

 

 
Figure I: MRCP picture showing, 1 cm calculi in lower CBD 

(short arrow) and calculi in left duct (long arrow). Right and left 

duct joining lower down without any communication between 
right and left duct suggestive of type V-a anamoly. 
 

 
Figure II: MRI picture showing filling defects one in lower CBD 

and other in left duct 

 
Figure III: Intraoperative picture showing both right and left duct 

in supraduodenal part, both ducts joining lower down to form 
CBD 

 

 
Figure IV: Intraoperative picture of type V-a anamoly of 

duplication of bile duct 
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RESULTS 

Of the 278 number of the surgeries 

performed on biliary system during the 

study period, 3 patients (1.07%), (all 

females, age range 50-65 years, median age 

being 60 years) were found to be having 

duplication of extrahepatic bile duct. 

Their clinical presentation was 

choledocholithiasis in two patients while 

one patient had calculus cholecystitis. Two 

patients had associated Cholangitis. 

Out of three two patients underwent 

previous surgery in form of laparoscopic 

cholecystectomy and one patient didn’t 

undergo any surgical intervention 

previously.  

MRI with MRCP done prior to 

intervention revealed Type III-A type of 

variation in two patients and Type V 

variation in one. 

ERCP couldn’t clear the stones in 

these patients due to difficulty in 

identification of duct and stones present 

higher up in biliary system. 

All the three patients were subjected 

to open surgical intervention 

hepaticodochojejunostomy. 

All three patients recovered well and 

discharged, on regular follow up.  

 

DISCUSSION  

Bile duct duplication although a 

normal feature in reptiles, fish, and birds, is 

a rare congenital anomaly of the human 

biliary system. The presence of double bile 

duct is a normal step during development of 

embryo; however, this primitive duplicated 

system regresses to form the standard 

anatomy consisting of a single common bile 

duct. Duplication of the common bile duct 

in humans was first reported in 1543 by 

Vesarius and until 1986 only 24 cases were 

reported in the Western literature. 
(3)

 

This distinct anomaly has been 

reported in association with anomalous 

bilio-pancreatic junction, congenital 

choledochal cyst, and biliary atresia and can 

predispose to complications such as 

choledocholithiasis, cholangitis, 

pancreatitis, and malignancies, including 

cholangiocarcinoma and cancer of the upper 

gastrointestinal tract. 
(4-8)

 

The basic knowledge of embryologic 

development and normal anatomy of biliary 

tree will help in understanding and 

identifying this group of anomalies. 
(9)

 Biliary tree develops from hepatic 

diverticulum which gives rise to gallbladder, 

extra-hepatic ductal system with hepatic 

parenchyma whereas intrahepatic ducts are 

derived from endoderm at the tip of 

diverticulum. The accessory anomalies or 

aberrant bile ducts may result when 

interconnecting ducts persists. 
(10)

 The extra 

hepatic bile duct system is divided into four 

topographic portions. Cystic duct and gall 

bladder, right and left hepatic ducts, 

common hepatic and bile duct including its 

supra and retro-duodenal parts and the 

pancreatic and intraduodenal portions. 
(11)

 

Congenital duplication of the 

common bile duct is an extremely rare 

anomaly of the biliary tract, which 

represents failure of regression of the 

embryological double biliary system.  

Depending on the morphology of the 

duplicated bile duct, the anomaly can be 

classified into five distinct subtypes as per 

the modified classification proposed by 

Choi et al 
(12)

 as shown in figure V.  
 

 
Figure V: Modified classification of extrahepaticbile duct 

duplication proposed by Choi et al. 
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 Type I - CBD with a septum in the 

lumen; 

 Type II - CBD that bifurcates and 

drains separately; 

 Type III - Double biliary drainage 

without extrahepatic communicating 

channels (without [a] or with 

intrahepatic communicating 

channels [b]);  

 Type IV - Double biliary drainage 

with one or more extra hepatic 

communicating channels;  

 Type V - Single biliary drainage of 

double extrahepatic bile ducts 

without (a) or with communicating 

channels (b).  

Literature review reveals very 

limited data on this rare anomaly. Most of 

the reports are from Asia, especially from 

Japan, with Kanematsu et al in 1992 

reporting 56 cases 
(13)

 and Yamashitha et al. 

reporting 46 cases. 
(3)

 A high incidence of 

these cases in this region may be attributed 

to the ethnicity. Type V anamoly is one of 

the rarest in these variations with hardly any 

cases reported of this type of anamoly.  

In the present study we came across 

2 cases of type III-a and one case of type V-

a anomaly which is one of the rarest 

anomaly of duplication of extrahepatic 

biliary system, with very few cases reported 

in the literature to date. We managed 2 

patients who presented with cholangitis 

medically and subjected to surgical 

intervention later. Doing therapeutic ERCP 

in these patients with duplicated biliary 

system is herculean task since it is very 

difficult to locate the papilla and after that 

accessing the right and left duct is 

challenging. We tried ERCP in all these 

patients but we could not succeed to clear 

the stones from biliary system due to 

difficulty in identification of duct and also 

stones present higher up in biliary system.  

All these three patients underwent 

hepaticodochojejunostomy where we 

anastomosed right and left duct side to side 

and that was anastomosed to roux limb of 

jejunum. Along with this one patient 

underwent cholecystectomy in whom cystic 

duct was draining into right hepatic duct.  

Knowledge of this aberrant biliary 

anatomy if obtained prior to surgery helps to 

plan the surgery and prevent accidental 

ductal injuries. The accessory duct can be 

confused for cystic duct and its ligation 

leads to biliary obstruction. Pre-operative 

MRCP leads to increased recognition of 

these conditions which helps in therapeutic 

intervention. In the present study 2 of three 

patients had undergone laparoscopic 

cholecystectomy prior, and had presented to 

us at a later date with symptoms of either 

cholangitis or choledocholithiasis. In view 

of previous history of surgery and the 

presenting symptoms, they were subjected 

to MRCP which helped us to recognize the 

variant preoperatively and helped us in 

planning their management. We tried ERCP 

in all these patients but we could not 

succeed to clear the stones from biliary 

system due to difficulty in identification of 

duct and also stones present higher up in 

biliary system. Obviously these anomalies 

were missed during primary surgery and 

were detected because of the imaging in 

form of MRI with MRCP. 

This anomaly is commonly 

complicated by Cholelithiasis, 

choledocholithiasis, cholangitis, 

pancreatitis, and cholangiocarcinoma. 
(14)

 

Hence it is important to keep a differential 

of extrahepatic biliary anomaly in mind in 

patients presenting with choledocholithiasis 

or cholangitis post cholecystectomy. In all 

these patients doing therapeutic ERCP is 

very difficult and most of these patients 

require surgical intervention. Also, it is 

imperative to note the site of opening of the 

accessory biliary duct as this heralds biliary 

and pancreatic reflux with chronic irritation 

and is associated with the site-specific 

malignancies as gastric, duodenal, and gall 

bladder malignancies. This anomaly merits 

surgical intervention when they present with 

complications, following which they do well 

as in our three cases. 
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CONCLUSION 

Duplication of Extra-hepatic Bile 

duct is a rare anomaly. Preoperative MRCP 

not only helps us in recognizing this 

anomaly but also in planning of 

management and avoiding intra-operative 

complications. 
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