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Choledochal cysts are congenital cystic dilatations of 

any portion of the bile ducts, most often occurring in the 

main portion of the common bile duct1-6. Although chole-

dochal cysts are considered a disorder of childhood and 

infancy, the ages in reported cases range from newly born 

to 80 years old; however 60% of such cysts are diagnosed 

in patients less than 10 years old2,7.

Choledochal cysts were first described by Vater 

in 1723. In 1959 Alonso-Lej et al described 3 types of 

choledochal cysts, which were later modified by Todani 

et al4,8. Multiple theories try to explain the etiology of 

choledochal cysts. Their origin may be related to an ab-

normal choledochopancreaticoductal junction that allows 

chronic reflux of pancreatic enzymes into the bile duct, 

resulting in weakening and dilatation of the duct, and 

subsequent formation of a cyst1,9.

Μaterials and methods

The period 2001-2009, we evaluated 6 patients (4 

children and 2 adults, 4 females and 2 males, 3-67 year 

old,) with several imaging modalities because of jaun-

dice, abdominal pain and a palpable mass. The first imag-

ing procedure for all patients was US. Axial and oblique 

sagittal images were obtained by a real-time Siemens 

Sonoline G60S device. MRI of the upper abdomen and 

magnetic resonance cholangiopancreatography (MRCP) 

were subsequently performed in all patients. MR-exam-
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Abstract

Background and aim: Choledochal cysts are congenital segmental aneurysmal dilatations of any portion of bile ducts, 

most commonly of the main portion of the common bile duct. The classification system of choledochal cysts is based on 

the site of the cyst or dilatation and currently includes 5 major types. The purpose of our study is to describe the imaging 

findings of a new variant of choledochal cyst. 

Materials and Methods: Six patients (4 children and 2 adults, 4 females and 2 males, 3-67 year old) were evaluated by 

US, CT, CT-cholangiography, MRI, magnetic resonance cholangiopancreatography (MRCP) and endoscopic retrograde 

cholangiopancreatography (ERCP), because of jaundice, abdominal pain and a palpable mass.

Results: A new type of choledochal cyst was demonstrated in all cases. In this new variant apart from the dilatation of 

the common hepatic and the common bile duct, dilatation of the central portion of the cystic duct was also observed, 

giving a bicornal configuration to the cyst. 

Conclusion: The imaging findings of a new variant of choledochal cyst with participation of the cystic duct are described. 

We propose the classification of this type of choledochal cyst as a new subtype of Todani I cyst, namely Todani ID. Hip-
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CASE SERIES

inations were performed in a Siemens Expert Plus 1T 

scanner. Axial and coronal T2-weighted HASTE images 

(TR:6ms, TE:60ms), as well as axial post-contrast T1-

weighted FLASH images (TR:11ms, TE:4,2ms) were 

obtained. Both MIP (maximum-intensity-projection) 

reconstruction with its source images and single-slice 

projection images were available for evaluation. CT 

examination and CT-Cholangiography were performed 

using a Picker 5000 PQ scanner. CT-Cholangiography 

was performed by intravenous infusion of hepatobiliary 

contrast agent (Billiscopin) during 20 minutes. One hour 

later axial CT images were obtained. 3-D reconstructions 

of CT-images were also evaluated. 

Results 

US showed cystic dilatation of the common bile duct 

extending towards the porta hepatis, while the gallblad-

der was demonstrated separate from this cyst. In one 

case, bile sludge was observed within the dilated duct 

(Figure 1A, 2A, 3A). The diagnosis of choledochal cysts 

was considered as the most possible, particularly in the 4 

children, and further imaging evaluation was suggested.

CT examination of the upper abdomen revealed a 

cystic mass, entering hepatic hilum and demonstrated 

the relationships with adjacent structures with more ac-

curacy than ultrasonography. CT-Cholangiography and 

MRCP revealed choledochal cysts and even more details 
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about the morphology of the biliary tree. There was cystic 

dilatation of the common hepatic and the common bile 

duct, which was classified as atypical Todani type I cho-

ledochal cyst. The proximal part of the cystic duct was 

also visualized dilated, giving a bicornal configuration to 

the cyst (Figure 1-4). MRCP demonstrated a normal pan-

creatobiliary junction in all patients. Endoscopic retro-

grade cholangiopancreatography (ERCP) was addition-

ally performed in 4 cases preoperatively, and confirmed 

the normal pancreatobilliary union in these cases. In all 

patients that were operated, the surgical findings corre-

lated exactly with the imaging findings. No coexistent 

malignancy was found either at surgery or at histopatho-

logic examination.

Discussion

Choledochal cysts are relatively rare congenital dis-

orders of biliary tree, usually discovered in infancy or 

childhood. They are congenital cystic dilatations of any 

portion of the bile ducts, but most often occur in the 

main portion of the common bile duct1-6. More than two-

thirds of the reported cases are from Japan, with a female 

predominance1,2,7. The ages of reported cases range from 

neonates to 80 years old; however 60% of choledochal 

cysts are diagnosed before the age of 102,6,7.

There are many theories about the etiology of the bile 

duct cysts. The common channel theory proposed by Bab-

bit et al is the most widely accepted theory. According 

to their theory, there is an abnormal pacreatobiliary duct 

union that allows reflux of pancreatic secretions into the 

biliary system during a critical stage of its development 9. 

The common bile duct and pancreatic duct normally unite 

within the sphincter of Oddi to form a common channel 

which opens into the middle portion of the duodenum. 

An anomalous pancreatobiliary junction has two features 

that are relevant to formation of choledochal cysts. One is 

Figure 1: A. Abdominal US, demonstrating a dilated com-

mon bile duct (arrows). B. CT after intravenous infusion of 

hepatobiliary contrast agent (Billiscopin) showing the dilat-

ed common bile duct (arrow). C. On MRCP, dilatation of the 

common bile duct, common hepatic duct and the proximal 

portion of the cystic duct give the choledochal cyst a bicor-

nal configuration. Figure 2: A. US demonstrating a dilated common and he-

patic bile duct. B. MRCP and C,D. CT-Cholangiography 

demonstrating the bicornal configuration of the cyst due the 

a proximally dilated cystic duct.

Figure 3: A. A huge dilatation of the common bile duct con-

taining bile sludge (arrow) is observed on US. B. MRCP 

showing an atypical Todani type I choledochal cyst with 

dilatation of the common bile duct, the common hepatic duct 

(arrow) and the proximal portion of the cystic duct (arrow-

head). C. Photograph of the choledochal cyst during surgery. 

D. Post operative MRCP after Roux-en-Y hepaticojejunos-

tomy.

that the union of pancreatic duct and common bile duct is 

located far from the duodenum, creating a long common 

channel. The other is the angle of this junction. Conse-

quently chemical and enzymatic destruction of the duc-

tal wall, leads to cystic dilatation. However, the theory 

of malformation of the pancreatobiliary ductal junction 
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does not explain the occurrence of choledochal cysts in 

the presence of a normal pancreatobiliary ductal union, as 

in our cases1,10-12. An alternative hypothesis is that chole-

dochal cysts represent a spectrum of embryonic malfor-

mation of the pancreatobiliary system, one of which may 

be an anomalous junction1,11,13,14.

A widely accepted classification of choledochal cysts 

based on anatomical location and cholangiographic mor-

phology of the choledochal cysts was developed by To-

dani, who expanded the work of Along-Lej et al8. Todani 

and colleagues described 5 types of choledochal cysts: 

Type I is the most common type (80-90%). It is subdi-

vided into type IA (cystic dilatation of the common bile 

duct), type IB (segmental dilatation of the common bile 

duct) and type IC (fusiform dilatation extending to com-

mon hepatic duct). Type II is rare (2%) and is a true diver-

ticulum anywhere in the extrahepatic duct. Type III cyst, 

also referred as choledochocele, is also rare (1,4-5%) and 

confined to the common bile duct within the duodenal 

wall. Type IV cyst is more common (19%) and may be 

further subdivided into type IVA, which involves both the 

intra- and extrahepatic bile ducts, and the less common 

type IVB, where only extrahepatic cysts are observed. 

Type V, or Caroli’s disease, includes single or multiple 

intrahepatic bile cysts. However, this classification leads 

to some confusion because it includes Caroli’s disease, 

which seems to be a distinct disease entity. Moreover, 

choledochocele seems to be an anatomic variation rather 

than a true dilatation of the common bile duct15. Chole-

dochal cysts in our patients were classified as Todani type 

I, but the morphology of the cysts was unusual. A bicornal 

configuration of the choledochal cysts was demonstrated 

in our cases due to the dilatation of the proximal portion 

of the cystic duct (Figure 4B). This type of choledochal 

cyst has not been described previously and we classify 

this as a subtype of Todani type I, type ID.

Histopathologically, choledochal 

cysts have a fibrotic wall varying 

in thickness from a few millimeters 

up to 1cm. The cyst wall consists of 

dense collagenous connective tissue 

with occasional elastic fibers and 

smooth muscle bundles. A complete 

epithelial lining is usually absent. 

However, scattered columnal or 

cuboidal epithelium can be found. An 

inflammatory reaction is often pres-

ent. An exception is type III (chole-

dochocele) which is lined by either 

duodenal or bile duct mucosa7,16. 

Usually, choledochal cysts ap-

pear clinically as abdominal pain, 

jaundice and a palpable abdominal 

mass. Intermittent jaundice and an 

abdominal mass are the most com-

mon findings in infants 17. Compli-

cations of choledochal cysts include 

cholecystitis, recurrent cholangitis, 

biliary stricture, choledocholithiasis, recurrent acute 

pancreatitis and malignant transformation into cholang-

iocarcinoma 1,18,19. The frequency of biliary malignancy 

increases with age. Adult patients should be evaluated 

cautiously. Although excision of the cyst eliminates a po-

tential source of carcinoma, it does not exclude the possi-

bility of cancer developing in the intrahepatic ducts20-22. 

From a surgeon’s standpoint, preoperative imaging 

evaluation is essential for planning the operative approach 

to choledochal cysts. Anatomic details on the pancreatico 

bile duct union and the exact morphology of the duct are 

important factors for the surgeon to consider when deter-

mining the appropriate surgical procedure. Surgeons are 

also concerned about the exact location of the pancreatic 

duct, the site of entry into the duodenum, and the length 

of the common channel. Since malignancy may develop 

in the remaining stump after resection, surgeons prefer to 

resect the cyst as low as possible without causing injury 

to the pancreatic duct and the common channel23.

In conclusion, we describe the imaging findings of a 

new variant of Todani type I choledochal cyst that has not 

been recognized previously and we propose the classifi-

cation of this variant under Todani’s system, as type ID.
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