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Abstract 

Introduction: Cystic dilatation of the bile ducts, or choledochal cyst, is a rare congenital disorder of the biliary tree, usually 

discovered in childhood. It is uncommon and only presents in adulthood in 20% of cases. Material and methods: Over a 23-year 

period from 2003 to 2026, we operated on 12 consecutive patients with congenital cystic dilatation of the bile ducts. There were 

2 men and 10 women with a mean age of 49.1 years (range: 21–78 years). The cystic dilatation of the bile ducts was classified 

according to the Todani classification as type I in 9 cases, type II in 1 case, type IVa in 1 case, and type V in 1 case. Complete 

resection of the cyst was performed for types I, II, and IV. In one case, an adenocarcinoma of the common bile duct cyst was 

discovered upon examination of the surgical specimen. Drug treatment was prescribed for type V. Results: All our patients were 

symptomatic. The isolated or combined clinical signs leading to the discovery of the lesion were abdominal pain in all patients, 

jaundice and fever in 75% (9 cases) and 41.7% (5 cases), respectively. Postoperative complications were marked by episodes of 

acute cholangitis, which were more or less successfully controlled by percutaneous drainage combined with antibiotic therapy. 

Conclusion: The treatment of congenital cystic dilatations of the bile ducts must follow a strategy adapted to each type of 

malformation. Cystoenteric anastomosis is contraindicated, and resection should be as complete as possible. 
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1. Introduction 

Cystic dilatations of the bile ducts, or choledochal cysts, are 

congenital lesions of the bile ducts generally discovered in 

childhood and only manifest in adulthood in 20% of cases. 

They are characterized by one or more communicating saccu-

lar or fusiform dilatations of the intra- and/or extrahepatic bile 

ducts. They are the second most common congenital malfor-

mation of the bile ducts after biliary atresia. Todani [1-3] 

grouped them into five types based on the location, extent, and 

type of bile duct dilatation. Their incidence varies from 

1/100,000 to 1/200,000 births and is seen primarily in Asian 

countries, particularly Japan, but no etiological factor explain-

ing this difference has yet been identified [4]. There is a clear 

female predominance with a sex ratio of 4 women to 1 man 

[4-8]. 

The anomaly of the biliopancreatic junction plays a crucial 

role in the development of this malformation and in the sec-

ondary degeneration of the biliary wall. Surgical resection is 

the standard treatment. The aim of this retrospective study is 
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to analyze the results of our series and to review the literature 

in order to propose a therapeutic approach for this condition. 

2. Material and Methods 

This was a retrospective, single-center study of 12 cases of 

cystic dilatation of the bile ducts. These patients were col-

lected from the visceral and digestive surgery department of 

the Tizi Ouzou University Hospital Center, Algeria, over a 23-

year period from January 2003 to April 2026. There were 2 

men and 10 women. The mean age was 49.1 years (range: 21–

78 years). 

The type of dilatation, associated complications, and the 

presence of a biliopancreatic junction anomaly (BPJA) were 

determined using imaging techniques: ultrasound, computed 

tomography (CT), magnetic resonance imaging (MRI), endo-

scopic retrograde cholangiopancreatography (ERCP), and in-

traoperative cholangiography. Two classifications were used: 

the Todani classification (Figure 1) for bile duct dilation, and 

the Kimura classification (Figure 2) [9] and the Komi classi-

fication (Figure 3) [10, 11] for biliopancreatic junction abnor-

malities. 

Treatment methods and short- and long-term outcomes 

were recorded. 

 
Figure 1. Todani Classification. 

Type I (80%): Cystic dilatation of the common bile duct. 

Type II (10%): supraduodenal divertic.ulum of the common bile duct. 

Type III (4%): Choledochocele. 

Type IV (11%). 

IVa: dilation of the intra/extrahepatic bile ducts. 

IVb: multisegmental dilation of the main bile duct. 

Type V (< 1%): Isolated dilation of the intrahepatic bile ducts. 
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Figure 2. Kimura's classification of the anomaly of the biliopancreatic junction. 

 
Figure 3. Komi’s Classification of anomalies of the biliopancreatic junction (BD, bile duct; PD, pancreatic duct, Cch, common channel; D, 

duodenum; AP, accessory pancreatic duct; VP, ventral pancreatic duct.). 

3. Results 

All our patients were symptomatic. The isolated or com-

bined clinical signs leading to the discovery of the bile duct 

malformation were abdominal pain in all patients, jaundice in 

9 patients (75%), and fever in 5 other patients (41.7%). 

Of our 12 patients, 9 had a type I malformation according 

to the Todani classification, associated in 4 cases with an 

anomaly of the biliopancreatic junction; 1 had a type II saccu-

lar dilatation; 1 had a type IVa malformation; and 1 had dif-

fuse cystic dilatation of the intra- and extrahepatic bile ducts, 

type V. 

Five patients (41.7%) had autochthonous lithiasis, located 

within the common bile duct cyst in two cases, in the non-

cystic common bile duct in two other cases, and in the intra-

hepatic bile ducts in one case. 

A cholecystitis with calculi was observed in one patient 

with a type I malformation. Stage C necrotizing pancreatitis 

on CT scan was associated with a type I malformation in one 

patient. Malignant transformation was observed in only one 

patient, unsuspected during surgery but revealed after system-

atic histological examination of the surgical specimen from 

the resection of a type I common bile duct cyst. This was a 

well-differentiated adenocarcinoma in situ. 
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The anatomy of the biliopancreatic junction was specified 

in seven cases. An anomaly of the biliopancreatic junction was 

observed in four patients with a type I biliary tract malfor-

mation. This anomaly was type I according to Kimura in one 

case and type II in three cases. The diagnosis was made in two 

cases by MRI, in one case after intraoperative transcystic chol-

angiography, and in one case after ERCP. 

Treatment of type I cystic malformations of the bile ducts 

(Figure 4) consisted of total cyst resection, cholecystectomy, 

and a Roux-en-Y hepaticojejunostomy in eight patients. The 

ninth patient, a 77-year-old woman whose cyst was discov-

ered during an episode of severe necrotic pancreatitis, did not 

undergo secondary resection because she was lost to follow-

up. There was no perioperative mortality. 

Three external biliary fistulas were also observed and 

treated with external drainage. A 65-year-old woman on anti-

coagulants, who underwent surgery for a malignant cyst, died 

two years after her procedure from a myocardial infarction, 

with no signs of neoplastic recurrence. 

The patient with the type II lesion (Figure 5) also underwent 

resection of the common bile duct, including the choledocele, 

combined with cholecystectomy and a Roux-en-Y hepati-

cojejunostomy. The postoperative course was uneventful. 

The patient with a type IVa cystic dilatation of the bile ducts 

underwent total resection of the common bile duct with a 

Roux-en-Y hepaticojejunostomy, separate from the two he-

patic cannons. No liver resection was performed. The postop-

erative course was complicated by the development of a well-

positioned external biliary fistula. The median follow-up du-

ration was 3 years (range: 2–11 years). 

The patient, class V (diffuse Caroli disease), had only re-

ceived treatment for lithiasis of the common bile duct (chole-

dochotomy, extraction of stones and placement of a Kehr 

drain) followed by drug treatment such as urodeoxycholic acid 

for intrahepatic lithiasis. 

  
Figure 4. Intraoperative appearance of Todani type I (intraoperative cholangiography, surgical resection). 

  
Figure 5. Intraoperative appearance of Todani type II (intraoperative cholangiography, surgical resection). 

4. Discussion 

Cystic dilatations of the bile ducts are congenital malfor-

mations characterized by one or more communicating cystic 

dilatations of the intra- and/or extrahepatic bile ducts. They 

are uncommon and usually manifest before the age of 10 [9]. 

This condition is rare in Western countries, with an incidence 

of 1/100,000 to 1/175,000 births. It is 100 times more frequent 

in Southeast Asia and Japan [9, 12]. In the twenty years from 

2003 to 2026, we recorded only 12 cases. It is the second most 

common congenital malformation of the bile ducts after bili-

ary atresia [9]. Recent improvements in imaging techniques 

have led to a resurgence in cases of cystic dilatations of the 

bile ducts discovered in adulthood, the frequency of which 

was probably underestimated due to more subtle symptoms 

than in children [13]. Currently, 20% of these malformations 

are revealed in adulthood [9]. 

The first description of ductal dilatations of the biliary tree 

dates back to 1723 by Vater. It was only in 1959 that Alonso-

Lej [1] proposed the first classification of these anomalies. 

Currently, the most widely used classification is that of Todani, 
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proposed in 1977 [14, 15], which comprises 5 types. Type I, 

representing approximately three-quarters of cases, is congen-

ital dilatation of the common bile duct. Type II, which ac-

counts for three-quarters of cases, corresponds to a diverticu-

lum of the common bile duct; type III to a choledochocele; 

and type IV to multiple intra- and extrahepatic cysts. Finally, 

type V corresponds to Caroli's disease. 

The pathophysiology of congenital bile duct dilatations re-

mains poorly understood. Numerous theories have been pro-

posed to explain the origin of these malformations [16-18]. 

The most widely accepted is that put forward by Babbit in 

1969, which implicated an anomaly of the biliopancreatic 

junction (BPJ) [19]. This anomaly of the biliopancreatic junc-

tion (BPJ) is found in more than 90% of patients with cystic 

dilatation of the common bile duct. BPJ results from an em-

bryological anomaly of fusion of the primitive common bile 

duct with the ducts of the ventral and dorsal pancreas. Accord-

ing to Japanese guidelines, BPJ is defined by the presence of 

a common biliopancreatic duct of abnormal length (> 10 mm) 

associated with a biliopancreatic junction located outside the 

duodenal wall [20]. Acute biliary edema (ABPE) is responsi-

ble for the reflux of pancreatic enzymes into the common bile 

duct, leading to increased intrabiliary pressure, weakening of 

the biliary epithelium, and then dilation of the common bile 

duct. An abnormal level of pancreatic enzymes in the bile 

ducts, measured by biliary catheterization, can also lead to the 

diagnosis of ABPE if imaging is inconclusive. Abnormalities 

of the sphincter of Oddi or of the autonomic innervation of the 

common bile duct (hypoganglionosis), and more generally 

any factor responsible for obstruction of the common bile duct, 

could also explain the development of the common bile duct 

cyst [21-23]. In this case, it would be a secondary lesion de-

veloping on an already complete bile duct, sometimes before 

birth, rather than a developmental defect of a malformative 

type. Three types of pancreatic junction obstruction (PJO) are 

distinguished according to the type and angle of the junction 

between the bile and pancreatic ducts (Komi classification, 

Figure 3). In Japanese series, cystic malformations of the bile 

ducts are associated with PJO in almost all cases [10-14, 24]. 

In our series, the biliopancreatic junction anomaly was found 

in four patients. 

Choledochal cysts are diagnosed in childhood in more than 

80% of cases because the symptoms are often pronounced, in 

the form of jaundice associated with abdominal pain and he-

patomegaly [25, 26]. In our series, this triad was never found 

complete. However, there are forms diagnosed later in life, in 

adulthood, where the clinical presentation may be less specific 

and limited to right upper quadrant pain [25, 27], as was the 

case for all our patients. Common bile duct cysts can also be 

diagnosed following a biliary lithiasis complication such as 

cholecystitis or cholangitis, following a liver abscess, or even 

at the initial stage of secondary biliary cirrhosis with portal 

hypertension [25, 27]. Biliary peritonitis due to cyst rupture is 

a serious but rare complication (<2%), which can classically 

occur during pregnancy [25, 28, 29]. There is also a high prev-

alence of acute pancreatitis (70%) in this population, the 

origin of which may be gallstones or related to bile reflux into 

the main pancreatic duct [27]. 

The clinical presentation of common bile duct cysts can dif-

fer depending on their morphology. Type II cysts are most of-

ten asymptomatic, while type III cysts more frequently present 

with an episode of acute pancreatitis or with a high intestinal 

obstruction due to duodenal lumen blockage. Type IVa and V 

cysts appear to be most associated with biliary lithiasis com-

plications. 

The development of bile duct cancers (cholangiocarcinoma 

and adenocarcinoma of the gallbladder) is the most serious 

complication of common bile duct cysts. The overall inci-

dence of bile duct cancers in this population is estimated at 

10.7% [30]. However, the incidence varies with age: it is very 

low in childhood (<1%) and increases progressively with age, 

reaching 40% after age 60 [31]. The median age at diagnosis 

is 49 years. Chronic inflammation of the biliary epithelium re-

sulting from the reflux of pancreatic enzymes into the bile 

ducts appears to be the main etiological factor explaining the 

high incidence of cancer in these patients. Type I and IV cysts 

are at the highest risk of malignant transformation and account 

for 90% of cancer cases [30]. In our series, we have a single 

case of a choledochal cyst that degenerated into a well-differ-

entiated adenocarcinoma. The diagnosis was made based on 

systematic histological examination of the surgical specimen. 

It was a type I Todani choledochal cyst. In cases of acute bil-

iary stenosis without an associated choledochal cyst, the risk 

of cancer is concentrated in the gallbladder, with an overall 

incidence exceeding 40% [20]. In approximately one-third of 

cases, the cancer is located within the cyst walls themselves, 

in the form of an adenocarcinoma. The other histopathological 

forms, in order of frequency, are cholangiocarcinomas located 

outside the cyst (43%), gallbladder carcinomas (9%), anaplas-

tic carcinomas (7%), pancreatic adenocarcinomas (3%), fol-

lowed by rare biliary sarcomas [32], squamous cell carcino-

mas, and adenoacanthomas [33]. 

Magnetic resonance cholangiopancreatography (MRCP) is 

the gold standard for diagnosing choledochal cysts. It allows 

confirmation of the diagnosis by visualizing a communication 

between the cystic dilation and the bile ducts and by ruling out 

the main differential diagnoses, particularly non-communi-

cating extrabiliary cysts. Liver MRI also allows for the assess-

ment of the cyst's impact on the liver parenchyma (liver dys-

morphism, abscess) and the screening for complications (can-

cers, portal hypertension). Visualization of a biliary-patellar-

containing adenoma (BPCA) on MRI is essential to distin-

guish a common bile duct cyst from an enlarged common bile 

duct in elderly patients or secondary to cholecystectomy. If 

there is doubt about the presence of a BPCA, which can be 

difficult to visualize on MR cholangiopancreatography 

(MRCP), endoscopic ultrasound of the biliary-pancreatic duct 

(EUS-CP) generally confirms the diagnosis. Given the signif-

icant risk of cholangitis, diagnostic ERCP should be reserved 
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for suspected cholangiocarcinoma in order to obtain histolog-

ical samples. No imaging examination can confirm early ma-

lignant transformation of a cystic dilatation of the common 

bile duct [34]. The only malignant case in our study was dis-

covered during routine histological examination of the surgi-

cal specimen. 

The treatment of choice for common bile duct cysts is sur-

gical excision, which prevents degeneration of the cyst wall 

and bile ducts. Cholecystectomy should be performed system-

atically in cases of associated biliopancreatic junction abnor-

malities, given the high risk of gallbladder epithelial degener-

ation [9]. Cystodigestive bypasses are contraindicated [35-37]. 

The management of common bile duct cysts differs depending 

on the cyst type. 

For types I and IV: Total resection of the cyst (and therefore 

of the common bile duct) with Roux-en-Y hepaticojejunos-

tomy is the treatment recommended by the French Association 

for the Study of the Liver (AFEF) [38]. Cholecystectomy 

should also be systematically performed at the same time. 

Given the morbidity associated with pancreatic surgery, resec-

tion of the intrapancreatic common bile duct by pancreati-

coduodenectomy (PD) is not recommended in the absence of 

signs of cholangiocarcinoma of the lower common bile duct. 

Similarly, for type IVa cysts with unilateral involvement of 

the intrahepatic bile ducts, partial hepatectomy is not routinely 

performed but may be considered in cases of intrahepatic li-

thiasis complicated by recurrent cholangitis (with stones that 

cannot be extracted endoscopically) or in cases of intrahepatic 

cholangiocarcinoma. Short-term complications of surgery can 

be pancreatic (fistulas, acute pancreatitis) or biliary (anasto-

motic fistulas, biliary peritonitis) [39]. Long-term complica-

tions of surgical resection, occurring in approximately 15% of 

cases, are primarily biliary anastomosis strictures and lithiasis, 

particularly in type IV cysts [40]. In rare cases (<10%), surgi-

cal revision may be necessary to repair the biliary-enteric 

anastomosis or remove residual cystic dilatations [40]. Alt-

hough surgical resection significantly reduces the risk of bili-

ary epithelial degeneration, a risk of cancer remains. In a ret-

rospective Japanese series of 94 patients, 4 developed cholan-

giocarcinoma some time after surgery, with a cumulative in-

cidence of 11% at 25 years [41]. In this series, all cancers oc-

curred in unresected biliary segments (intrahepatic, hilar, in-

trapancreatic). Therefore, excision of common bile duct cysts 

should be discussed as soon as the diagnosis is made to avoid 

complications related to chronic inflammation, particularly 

neoplastic ones. 

Laparoscopic resection of this type of dilation has been de-

scribed [42]. 

For type II and III cysts, given the low risk of cholangiocar-

cinoma, complete resection of the common bile duct is not 

necessary. 

In type II, excision of the entire diverticulum combined 

with cholecystectomy and hepaticojejunostomy is the pre-

ferred procedure [27]. 

For type III cysts, endoscopic sphincterotomy is often rec-

ommended to prevent the risk of obstructive bile duct stones 

[27]. In cases of associated acute biliary stenosis, preventive 

cholecystectomy remains justified due to the high risk of 

gallbladder cancer. In cases of incidental discovery of an 

asymptomatic choledochocele, simple monitoring, combining 

retrograde cholangiopancreatography with biopsies and bili-

ary and pancreatic blood tests, is proposed by some authors 

[43, 44]. 

Histological analysis of the intracystic epithelium could 

play an important role in therapeutic decision-making. The ep-

ithelium can be of three types: duodenal, biliary, or undiffer-

entiated [44, 47]. Biliary-type epithelium is thought to be 

more common in adults [48]. Several hypotheses have been 

proposed to explain the presence of duodenal epithelium at the 

terminal portion of the common bile duct. Following an anom-

aly in the migration of the common bile duct and pancreatic 

junction or a failure of involution of the ampulla of Vater be-

fore the 8th week of gestation, the common bile duct and pan-

creatic junction would remain outside the duodenal lumen, 

which could be covered either by biliary epithelium or by mi-

gration of the duodenal epithelium [48]. Another hypothesis 

describes choledochocele as a congenital lesion of the duode-

nal duplication type, communicating with the duodenum via a 

fistula and receiving the papilla [49]. The duodenal epithelium 

is thought to be less prone to degeneration than the biliary ep-

ithelium usually present in choledochoceles [9], thus explain-

ing the lower risk of degeneration in choledochoceles. In cases 

of duodenal lining, a simple bypass would suffice, whereas in 

cases of biliary or undifferentiated epithelium, complete re-

section of the cyst with reimplantation into the common bile 

duct and pancreatic duct may be necessary [48]. Overall, the 

conservative approach usually recommended should probably 

be adjusted according to the type of intracystic epithelium and 

does not preclude long-term monitoring to avoid overlooking 

degeneration [21]. 

The treatment for type IVB is the same as for type I. 

In type V, resection of the common bile duct is not neces-

sary. Localized Caroli disease type V does not pose a thera-

peutic problem. Hepatic resection allows for a definitive cure. 

The problem arises when bile duct involvement is diffuse. 

Transplantation is the intervention of choice [45, 46]. It is dis-

cussed based on the patient's age, the duration of the disease, 

the frequency of cholangitis, and the presence of associated 

portal hypertension. 

There are no recommendations detailing the monitoring of 

surgically removed common bile duct cysts. Nevertheless, 

given the risk of postoperative complications, particularly 

gallstones, and the risk of residual cancer, annual monitoring 

by magnetic resonance cholangiopancreatography (MRCP) 

should be maintained. 

5. Conclusion 

Congenital cystic dilatations of the bile ducts in adults are 
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a rare malformation. Diagnosis is greatly facilitated by mod-

ern imaging techniques, primarily cholangiopancreatography 

- MRI. Treatment should follow a strategy tailored to each 

type of malformation, with the most complete possible resec-

tion of the dilated portion followed by a Roux-en-Y biliary 

anastomosis being the surgical procedure of choice. This 

should be offered as soon as the diagnosis is established, be-

fore the onset of complications. Prolonged radiological and la-

boratory monitoring is necessary to watch for the development 

of stenosis of the biliary anastomosis or progression to liver 

cirrhosis. 
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