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Abstract— This study aims to review the causes of 

intrahepatic and extrahepatic bile duct dilatation. Based on 

review of medical literature, a scientific classification of the 

causes is proposed. Intrahepatic and extrahepatic bile duct 

dilatation can be divided into two categories: congenital and 

acquired. The former includes the five classical Todani’s 
congenital types. The latter can be sub-classified according to 

the underlying pathogenesis, the relationship with bile duct 

lumen/wall/extralumen, or intrabiliary pressure. 

Index Terms— Bile duct dilatation; etiologic classification; 

diagnosis.  

 

I. INTRODUCTION 

  In modern medicine, the bile duct is considered as an 

important organ, rather than simply a duct [1]. The condition 

of the bile duct, directly or indirectly, affects the function of 

the liver and other vital organs. The normal common bile duct 

measures <8 mm in diameter in adults, 1 mm in newborns, <3 

mm in infants, and <5 mm in children. A common bile duct 

diameter ≥8 mm at its widest point in adult is considered as 

common bile duct dilatation. A diameter of 8-12 mm is called 

mild, 12-16 mm moderate, 16-20 mm severe, and >20 mm 

extremely severe dilatation. 

The common hepatic duct with the left and right hepatic 

ducts, the sectional bile ducts, and segmental bile ducts are 

called level-1, -2, and -3 bile ducts, respectively. The biliary 

tree exhibits a dendritic distribution [2]. Normally, the 

diameter of the right hepatic duct is 3.5 mm and the left 

hepatic duct 3.3 mm. When the diameter of the left or right 

hepatic duct exceeds the normal range, and/or with widening 

of the level-2 and -3 bile ducts, the condition is called 

intrahepatic bile duct dilatation. An intrahepatic bile duct 

diameter of 5 mm is called mild, 5-9 mm moderate, and >9 

mm severe dilatation.  

Intrahepatic and extrahepatic bile duct dilatation is 

common in clinical practice [3]. In addition to congenital and 

acquired factors like bile duct stones, parasites, and bile duct 

wall tumor, there are other uncommon causes of intrahepatic 

and extrahepatic bile duct dilatation. A comprehensive 

understanding of intrahepatic and extrahepatic bile duct 
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dilatation is necessary. In general, extrahepatic bile duct 

dilatation occurs before intrahepatic bile duct dilatation. 

However, hilar or intrahepatic lesions can cause intrahepatic 

bile duct dilatation without any extrahepatic bile duct 

dilatation. In this review, the causes of intrahepatic and 

extrahepatic bile duct dilatation are classified based on their 

etiological causes. 

 

Ⅱ. CLASSIFICATION AND ETIOLOGICAL DIAGNOSIS 

Intrahepatic and extrahepatic bile duct dilatation can be 

divided into two categories: congenital and acquired. 

A. Congenital intrahepatic and extrahepatic bile duct 

dilatation (cyst) is a rare congenital malformation [4, 5]. It 

was first described by a German Abrahan Vater in 1713, 

then a British Todd in 1817, and an American Douglas 

in 1852. Subsequently, reports came from many other 

countries. In 1958, Alonso-Lej and his associates from 

America classified congenital common bile duct 

dilatation into three types:- cystic dilatation of common 

bile duct, diverticulum of common bile duct, and cyst of 

the terminal common bile duct [6]. A French Caroli 

described in 1959 multiple cystic dilatation in the 

intrahepatic bile duct (called Caroli’s disease) [7, 8], 

Flanigan in 1965 added two more types:- the type with 

both intrahepatic and extrahepatic bile duct dilatation, 

and the type with intrahepatic but no extrahepatic bile 

duct dilatation, to the original three types to propose a 

total of five types [9]. In 1977, Todani and his associates 
[10] modified the classification by Alonso-Lej to include 

the types described by Caroli and Flanigan (Figure 1). 

This classification is still recognized and used by 

international counterparts today. 

 

B.  Acquired intrahepatic and extrahepatic bile duct dilatation 

is also known as postnatal or secondary intrahepatic and 

extrahepatic bile duct dilatation. It is caused by diseases 

or acquired conditions.  

There is no universally accepted classification of 

acquired intrahepatic and extrahepatic bile duct dilatation. A 

classification can provide a better understanding of this 

category of bile duct dilatation. 

i.  According to the underlying pathogenesis which include 

(a) calculus-related dilatation (36%, including bile 

duct stones, Mirizzi syndrome, and chronic 
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cholecystitis with impacted stone at Hartmann’s 
pouch); (b) compensatory  

 

I Cystic dilatation 

II diverticulum-like dilatation 

III Cyst of terminal common bile duct 

Ⅳ a. Dilatation of both intrahepatic and extrahepatic bile 

ducts 

Ⅳ b. Multiple dilatation of extrahepatic bile ducts 

Ⅴ Multiple cysts in intrahepatic bile ducts (Caroli's disease) 

Figure 1. Todani’s modification of Alonso-Lej’s 

classification of bile duct cysts (selected from the book 

translated by Li Yang and Wang Yi [11]) 

 

Figure 2. Proximal bile duct dilatation and bile 

reflux caused by obstruction of the lower end of bile duct 

and increased pressure in the bile duct 

 

 

 

 

dilatation (6%, including post-cholecystectomy dilatation, 

chronic atrophic cholecystitis); (c) parasites-related dilatation 

(4%, including bile duct ascariasis, bile duct Fasciolopsis, 

bile duct schistosomiasis, clonorchis sinensis, and hepatic 

echinococcosis); (d) inflammatory dilatation (5%, including 

cholangitis, constrictive papillitis); (e) tumor-related 

dilatation (24%, including cholangiocarcinoma, 

periampullary carcinoma, duodenal papillary carcinoma, and 

gallbladder carcinoma); (f) extrinsic compression 

pressure-related dilatation (21%, including pancreatic head 

carcinoma, tumor metastasis around the bile duct, chronic 

pancreatitis or pancreatic head cyst, peribiliary aneurysm, 

duodenal bulb ulcers, and parapapillary diverticulitis); (g) 

injury-related dilatation (2%, including bile duct stricture, 

and bilioenteric anastomotic stricture); and (h) others (2%, 

including bile duct bleeding, Oddi’s sphincter dysfunction, 

duodenal obstruction, and ectopic pancreas). 

ii.  It can be divided into four types according to the 

relationship with the bile duct lumen/wall/extralumen:  

    (1) In the lumen: Dilatation is caused by obstruction 

resulting from stones [12], parasites and other foreign bodies 

within the bile duct and bile duct parasites [13]. 

    (2) In the bile duct wall: Dilatation is caused by bile duct 

wall lesions, bile duct injury, or destruction of normal tissue 

structure of bile duct wall due to inflammation, resulting in 

stenosis at the lesion site. It includes bile duct polyps, bile 

duct adenoma [14], bile duct cancer, bile duct papilloma, 

ductal dilatation caused by ectopic pancreas, chronic 

cholangitis, periampullary carcinoma, duodenal papillary 

carcinoma [15], gallbladder carcinoma invasion of bile ducts, 

bile duct wall hemangioma, bile duct injury, and bilioenteric 

anastomotic stricture.  

(3) Extrinsic compression: Dilatation is caused by 

compression or traction of the bile duct wall by external 

lesions. It is commonly found in patients with acute and 

chronic pancreatitis, pancreatic pseudocyst, pancreatic head 

carcinoma, parapapillary diverticulum, bile duct compression 

by metastatic carcinoma, polycystic liver disease [20, 21], 

duodenal postbulbar ulcer, or peribiliary aneurysm [22].  

    (4) Other factors: It includes post-cholecystectomy bile 

duct dilatation [23], and bile duct dilatation caused by other 

rare causes.  

iii.  It can be divided into six types according to intrabiliary 

pressure:  

(1) Increase in intrabiliary pressure-related dilatation: 

Dilatation is caused by increased pressure in the bile duct 

(Figure 2) due to distal bile duct obstruction from any cause 

[24, 25] resulting in proximal bile duct dilatation and 

obstructive jaundice [26]. This type of dilatation is commonly 

found in patients with bile duct cystadenoma and 

cystadenocarcinoma [27, 28], sand-like stones, conical stones, 

impacted stones, tumors, bile duct diaphragm, or ectopic 

pancreas.  

(2) Expansion-related dilatation: It is the gradual 

dilatation of the bile duct during stone formation and 

expansion without obstructive jaundice (Figures 3-5). In this 

case, there are many formed stones or parasites within the bile 

duct lumen. The bile can flow through the gaps between the 
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stones or parasites into the duodenum. Bile duct pressure is 

not high or just slightly increased, but below the obstructive 

jaundice threshold of 20 mmHg = 2.94 kpa [29]. 

Common bile duct dilatation reported in the literature mostly 

fall into this type. 

 

Figure 3. Bile duct dilatation caused by stones in the 

common bile duct, with bile flowing through the gaps, no 

high bile duct pressure, and no jaundice 

 

Figure 4. Intranperative cholangiography revealed 

that a common bile duct filled with stones had a diameter 

of 20 mm, but no jaundice was present 

 

 

(3) Compressive dilatation: It is the dilatation of the 

proximal bile duct caused by compression of the distal bile 

duct with bile duct pressure varying at different levels, and 

fluctuating jaundice is present clinically. This type of 

dilatation is commonly found in patients with a stone acting 

as a ball valve in the lower end of the common bile duct, 

sloughing tumors in the bile duct, pancreaticoduodenal 

aneurysm, acute and chronic pancreatitis [30], pancreatic 

cysts (Figure 6).  

    (4) Infectious dilatation: Dilatation is caused by increased 

bile duct pressure (normal pressure in remission) or bile duct  

Figure 5. A common bile duct filled with stones had a 

diameter of 25 mm, but no jaundice was present 

 

Figure 6. Intrapancreatic bile duct was compressed into a 

line by cyst of the head of pancreas 

 

 

 

wall thickening as a result of poor drainage of bile due to 

repeated infections of bile duct. This type of dilatation is 

commonly found in patients with sphincter of Oddi 

dysfunction, bile duct infection, or pyogenic cholangitis.  

    (5) Compensatory dilatation: Patients may experience 

compensatory dilatation of common bile duct after 

cholecystectomy because the gallbladder bile pool disappears 

and the buffer storage function is lost. However, these 

patients seldom undergo investigations without symptoms. 

Therefore, it is difficult to know the exact number of cases. 

Chronic atrophic cholecystitis can also cause compensatory 

bile duct dilatation as a result of lost buffer storage function 

due to inelastic gallbladder wall.  

(6) Adhesive dilatation: After bile duct surgery, 

adhesion of tissues can cause traction of the bile duct wall, 

which can lead to bile tract compression (Figure 7) or 

angulation (Figure 8) in serious cases, thus resulting in 

proximal bile duct dilatation. This type of dilatation is 
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commonly found in patients who have had several bile duct 

surgeries and T-tube drainage 

 

 

     Figure 7. Proximal bile duct dilatation caused by bile 

duct adhesion and compression after repeated surgery 

 

 

A. Insertion of T-tube into bile duct  B. Adhesion and 

angulation of bile duct after removal of T-tube 

       Figure 8. Adhesion and deformation of bile duct after 

insertion of T-tube  

 

 

Ⅲ.  CONCLUSION 

For more than 60 causes of intrahepatic and extrahepatic bile 

duct dilatation listed in this paper, they can be divided into the 

congenital and acquired categories. The latter category can 

further be sub-classified according to the pathogenesis, 

relationship with bile duct wall or intrabiliary ductal pressure.  
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