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Clinical comparison of choledochal cysts
between children and adults

Sung Min Jang1, Beom Seok Lee1, Kun Kuk Kim1, Jung Nam Lee1, Yang Seo Koo2,
Yeon Suk Kim2, Hyeon Young Kim3, and Yeon Ho Park1

Departments of 1Surgery and 2Internal Medicine, Gachon University of Medicine and Science, Gil Hospital, 
Incheon, 3Department of Pediatric Surgery, Seoul National University Hospital, Seoul, Korea

Backgrounds/Aims: Choledochal cyst of the bile duct is characterized by cystic dilatation of the intra- or extrahepatic 
bile ducts. It is a relatively uncommon disease and there is still much controversy regarding its etiology as being congenital 
or acquired. Methods: The medical records of 60 patients who underwent surgical treatments for choledochal cyst 
between April 1995 and April 2009 at the Gachon University Gil Hospital were reviewed retrospectively. To compare 
the clinical characteristics, patients under 19 years of age were grouped into children and the others were grouped 
into adults. Results: Of the overall 60 patients, 24 were grouped into children and 36 were grouped into adults. Female 
predominance was common in both groups (M : F=1 : 6.5). The most common clinical symptom was abdominal pain 
(73.3%) in both groups. Children had remarkable jaundice (33.3% vs. 0%) and gastrointestinal symptoms including 
nausea and vomiting. Fever and chills were more common in children because of the associated complications of 
cholangitis. According to the Todani classification, type I was the most common form of choledochal cyst in both groups, 
and type IVa was significantly more common in children than adults (45.3% vs. 16.7%). Thirty patients (50%) had 
anomalous pancreaticobiliary ductal union which was confirmed by preoperative imaging studies or intraoperative 
cholangiography. All patients except for one child underwent cyst excision with hepaticojejunostomy. Conclusions: There 
was no significant difference in the clinical characteristics of choledochal cysts between children and adults. However, 
combined diseases especially bile duct malignancy were common in aged patients, early detection and more aggressive 
surgery is necessary for patients with choledochal cysts. (Korean J Hepatobiliary Pancreat Surg 2011;15:157-163)

Key Words: Choledochal cyst; Children; Adults; Malignancy

Received: May 2, 2011; Revised: August 1, 2011; Accepted: August 16, 2011
Corresponding author: Yeon Ho Park
Department of Surgery, Gachon University of Medicine and Science, Gil Hospital, 1198, Guwol-dong, Namdong-gu, Incheon 405-760, Korea
Tel: +82-32-460-8418, Fax: +82-32-460-3247, E-mail: pyh@gilhospital.com

Copyright Ⓒ 2011 by The Korean Association of Hepato-Biliary-Pancreatic Surgery
Korean Journal of Hepato-Biliary-Pancreatic Surgery ∙ pISSN: 1738-6349

INTRODUCTION

　Choledochal cyst is characterized by cystic dilation of 
the intrahepatic or extrahepatic biliary system and is 
known to have a high incidence rate in Asians and 
females. Since Vater reported the first case of this disease 
in 1723, about more than 30% of cases have been re-
ported in Japan and a relatively less number of cases have 
been found in Korea. It is a surgical disease with main 
symptoms including jaundice, abdominal pain and a mass 
in the right upper quadrant and is commonly found among 
infants and children. However, about 20-40% of the pa-
tients do not develop any symptoms until they become 
adults, which is the main cause for delay in its diagnosis.1 
While it has been recently known that there is a high risk 

of a malignant tumor with an increase in age, this concept 
is gaining more attention in anomalous pancreaticobiliary 
ductal union (APBDU) which has a close relationship 
with other malignant tumors of the biliary system, and 
was found in most of the patients.2,3 A great number of 
adult patients visit the hospital to receive treatment for 
choledochal cyst after it is incidentally detected during the 
examination of the hepatobiliary system. Despite the fact 
that some of the literatures differentiate the adults and 
children from 10-15 years of age for convenience, the 
consistent standard of distinction between ages is not 
clear.4-6 For this reason, there have been a relatively less 
number of studies which have compared the clinical fea-
tures of choledochal cysts between children and adults, 
and the standard for diagnosis and treatment policies for 
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each of these have not been established as yet. The au-
thors aimed at providing help for future diagnosis of chol-
edochal cyst and treatment of patients with choledochal 
cysts by separating and identifying the unique clinical fea-
tures of choledochal cysts between children and adults 
who underwent surgery at the department of surgery of 
the Gachon University Gil Hospital.

METHODS

　In this study, children and adults were divided by age 
into two groups; children (under 19 years of age) and 
adults (above 19 years of age) and the clinical features 
of each group were retrospectively investigated in a total 
69 patients who underwent surgery at the Gachon 
University Gil Hospital between April 1995 and April 
2009. Finally in the 60 subjects whose complete medical 
records were available, the parameters of age and sex at 
the time of diagnosis, change of symptoms according to 
age, pre- and post-operative laboratory findings, type of 
cyst, type of APBDU, accompanying disease and compli-
cations before surgery, methods of surgical treatment, 
postoperative complications and prognosis were compared 
and analyzed. Todani classification system was used to 
determine the anatomic type of choledochal cyst and a 
new classification system by Komi et al.7 was used for 
APBDU and the standard measurement of the length of 
the common duct was performed as suggested by Guelrud 
et al.8 Windows SPSS 15.0 ver. was used for an analysis 
of study results to compare the two groups using t-test, 
chi-square test and Fisher’s exact test and statistical sig-
nificance was determined based on p-value＜0.05.

RESULTS

Age and sex distribution

　The age distribution of the 60 patients varied widely 
from 27 days after birth to 71 years of age. Based on the 
standard age of 19 years, 24 patients were grouped into 
children and 36 into adults (children : adults=1 : 1.5), 
with adults being slightly more in number. With regard 
to gender, 8 were males and 52 were females. There were 
4 boys and 20 girls in the children group (1 : 5) compared 
to 4 males and 32 females in the adults group (1 : 8).

Clinical symptoms and physical examination 

findings

　The most common symptom was abdominal pain in 
73.3% of the patients. Abdominal pain was noted in 
79.1% of the children and 69.4% of the adults, showing 
no significant difference between the two groups 
(p=0.558). The manifestation of jaundice showed the most 
significant difference between the two groups, with 33.3% 
of the children having jaundice and no cases of jaundice 
among the adults in the initial diagnosis (p=0.0001). Other 
symptoms which showed a notable difference between the 
children and adults groups were nausea and vomiting, 
with 54.2% of the children versus 16.7% of the adults pre-
senting with nausea and vomiting (p=0.004). While 20% 
of children had cough and fever due to an upper respira-
tory tract infection since the occurrence of upper respira-
tory tract infection followed by cholangitis is common in 
children, however no such symptoms were seen in the 
adults (p=0.008). There was no significant difference be-
tween the children and adults groups (15% vs. 20.8%) 
with respect to the main cause of their visit to the hospital 
for an abdominal mass, it was one of the three major man-
ifestation of choledochal cysts (Table 1).

Period of medical history and main laboratory 

findings

　The period of the medical history varied from 4 days 
to 20 years at the maximum. Most children (90.2%) had 
a less than 1-month period of medical history while adults 
were 66.4% The main clinical tests before surgery were 
determined by applying normal values of each age group 
based on laboratory test findings during hospitalization 
before surgery. Both groups showed overall changes in 
the laboratory values depending on the occurrence of 
cholangitis. The most common abnormalities were the in-
crease in serum alkaline phosphatase as was seen in 18 
children (75%) and 22 adults (61%). The increase in se-
rum hepatic enzyme levels showed a significant difference 
between the children and adults groups respectively (12 
[50%] vs. 8 [22%]). The increase in serum bilirubin level 
along with different symptoms of jaundice was seen in 22 
children (91.7%) and 2 adults (5.5%) respectively. The 
difference in the level of increased leucocyte count was 
not significant between the children and adults (8 [33.3%] 
vs. 12 [33.3%]) (Table 2).
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Table 1. Clinical symptoms

Symptoms Overall,
n (%)

Child,
n (%)

Adult,
n (%) p-value

Abdominal pain
Jaundice
Fever, chills
Nausea, vomiting
Cough, fever
Abdominal mass

44 (73.3)
8 (13.3)

17 (28.3)
19 (31.7)
5 (8.3)
9 (15)

19 (79.1)
8 (33.3)

10 (41.7)
13 (54.2)
5 (20.8)
5 (20.8)

25 (69.4)
0 (0)
7 (19.4)
6 (16.7)
0 (0)
4 (11.1)

0.558
0.0001
0.086
0.004
0.008
0.468

Table 2. Abnormal laboratory findings

Laboratory findings Children (%) Adults (%) Total (%)

Increased ALP
Increased serum
 AST/ALT
Increased total
 bilirubin
Increased amylase
Leukocytosis

18 (75)
12 (50)

22 (91.7)

5 (20.8)
8 (33.3)

22 (61)
8 (22)

2 (5.5)

6 (16.7)
12 (33.3)

40 (66.7)
20 (33.3)

24 (40)

11 (18.3)
20 (33.3)

ALP, alkaline phosphatase; AST, apartate aminotransferase; 
ALT, alanine aminotransferase

Table 3. Preoperative diagnostic procedures

Symptoms Overall,
n (%)

Child,
n (%)

Adult,
n (%) p-value

Ultrasonography
CT
MRI
ERCP
MRCP
Hepatobiliary scan 
PTC

40 (66.7)
40 (66.7)
13 (21.7)
29 (48.3)
11 (18.3)
3 (5)
6 (10)

19 (79.2)
16 (66.7)
4 (16.7)
1 (4.2)
2 (8.3)
3 (12.5)
4 (16.7)

21 (58.3)
24 (66.7)
9 (25)

28 (77.8)
9 (25)
0 (0)
2 (5.6)

0.085
1.000
0.749
0.0001
0.174
0.054
0.196

CT, computed tomography; MRI, magnetic resonance imag-
ing; ERCP, endoscopic retrograde cholangiopancreatography; 
MRCP, magnetic resonance cholangiopancreatography; PTC, 
percutaneous transhepatic cholangiography

Table 4. Types of choledochal cysts according to the Todani 
classification

Cyst type Overall, n (%) Child, n (%) Adult, n (%)

Type Ia
Type Ib
Type Ic
Type II
Type III
Type IVa
Type IVb
Type V

22 (36.7)
1 (1.7)

17 (28.3)
1 (1.7)
1 (1.7)

17 (28.3)
1 (1.7)
0 (0)

6 (25.0)
0 (0)
6 (25.0)
0 (0)
0 (0)

11 (45.3)
1 (4.2)
0 (0)

16 (44.4)
1 (2.8)

11 (30.6)
1 (2.8)
1 (2.8)
6 (16.7)
0 (0)
0 (0)

Methods for diagnosis

　The most frequently used method for diagnosis before 
surgery was ultrasonography and computed tomography 
(CT) in 79.2% and 66.7% of the children (p=0.085) and 
58.3% and 66.7% of the adults (p=1.000) respectively, 
without any significant difference between the two 
groups. A small number of children (4.2%) and most of 
the adults (77.8%) received endoscopic retrograde chol-
angiopancreatography (ERCP) (p=0.000). While hep-
atobiliary scan was performed in 8.3% of the children, it 
was not at all performed in the adults (p=0.054) (Table 
3).

Anatomic types of choledochal cysts

　The most common type of choledochal cysts according 
to the Todani classification was Type Ia (36.7%) as seen 
in 25.0% and 44.4% of the children and adults re-
spectively (Table 4). Type Ic and Type IVa were observed 
in 28.3% of the total patients, with 25.0% and 45.3% in 
the children and 30.6% and 16.7% in the adults 
respectively. Type Ib, Type II, and Type III were each 
seen in one adult and Type IVb was seen in one child. 
Type V (Calori disease) was not seen in both the children 

and adults. 

Anomalous pancreaticobiliary ductal union 

(APBDU) and common channel

　The incidence of APBDU based on the results of chol-
angiography done during preoperative CT, MRCP, ERCP 
and percutaneous transhepatic cholangiography (PTC) and 
during surgery was 50% (30 of 60). APBDU was identi-
fied in only half of the patients; in 12 children and 18 
adults, and the diagnosis of APBDU was unclear in 18 
cases (30%). The remaining 12 patients were diagnosed 
as having common channel without APBDU on pre- and 
post-operative tests. 
　The length of the common channel was studied in the 
total patients who underwent ERCP, MRCP and surgical 
cholangiography and was measured in 27 patients. The 
average length of the common channel was 1.76 cm and 
the length varied between 0.7-3.8 cm.

Surgical treatments

　Complete choledochal cyst resection and Roux-en-Y 
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Table 6. Characteristics of the three patients with choledochal cyst-related malignant tumor at the time of surgery 

Patient
sex and age (years)
Symptoms
Operative intervention

Type of cyst
Pathology
Size (cm)
Lymph node metastasis
Tumor involvement of the
 resection margin 

F/38

No symptoms
Cyst excision and
 hepaticojejunostomy
Ia
Adenocarcinoma
2
No
Negative

F/53

No symptoms
Cyst excision and
 hepaticojejunostomy
Ia
Adenocarcinoma
6
No
Positive

F/54

Abdominal pain, fever
Cyst excision and
 hepaticojejunostomy
IVa
Adenocarcinoma
2
No
Negative

Table 5. Early postoperative complications

Postoperative complications Total,
n (%)

Child,
n (%)

Adult,
n (%)

Overall complications
Bleeding
Wound infection
Cholangitis
Bile leakage
Intraabdominal abscess
Adhesion
Septic shock
Seroma
Pancreatitis
Transverse colon
 perforation
Peri-wound petechiae

24 (40.0)
7 (11.7)
4 (6.7)
4 (6.7)
3 (5.0)
3 (5.0)
1 (1.7)
1 (1.7)
1 (1.7)
1 (1.7)
1 (1.7)

1 (1.7)

5 (20.8)
2 (8.0)
1 (4.2)
0 (0.0)
1 (4.2)
0 (0.0)
1 (4.2)
1 (4.2)
0 (0.0)
0 (0.0)
0 (0.0)

0 (0.0)

19 (52.8)
5 (13.9)
3 (8.3)
4 (11.1)
2 (5.6)
3 (8.3)
0 (0.0)
0 (0.0)
1 (2.8)
1 (2.8)
1 (2.8)

1 (2.8)

hepaticojejunostomy were performed in 23 (95.8%) of the 
24 children and cystjejunostomy was performed in the re-
maining 1 patient. All 36 adults underwent choledochal 
cyst resection and Roux-en-Y hepaticojejunostomy with-
out exception.

Postoperative complications

　A total of 24 patients (40%) (5 children and 19 adults) 
developed early complications within 30 days after sur-
gery (Table 5). The most common complication was 
bleeding as was seen in 2 children (8%) and 5 adults 
(13.9%). Three adult patients with bleeding complications 
required reoperation while the remaining patients recov-
ered with conservative treatment. Surgical site infection 
occurred in 1 child and 3 adults, and all 4 cases of severe 
cholangitis after surgery were seen in the adults. Other 
complications included biliary leakage (n=3), intra-ab-
dominal abscess (n=3), and postoperative intestinal ob-
struction (n=1). The occurrence of postsurgical death was 

identified in 1 child and 1 adult respectively. The main 
cause of death was postsurgical septicemia in the child, 
and acute renal failure due to postsurgical intra-abdominal 
bleeding in the adult.
　The occurrence of complications within 30 days after 
surgery was identified in 10 patients (5 children and 5 
adults). One child and adult each developed surgical site 
abscess. While intraheptic biliary stricture and melena, 
pneumobilia, and intraheptic bile duct stones were found 
in one adult each, keloid scar around the wound, repeated 
cholangitis due to biliary infection, postsurgical dysuria, 
and surgical site abscess were identified in one child each.

Follow-up and patients with biliary malignant 

tumor

　A total of 4 patients (11%) showed the development of 
choledochal cyst-related biliary tract cancer. A malignant 
tumor was seen in three patients on the histopathologic 
examination performed after the choledochal cyst re-
section (Table 6). They all were female adults, with two 
female adults having Type Ia and one having Type IVa 
form according to the Todani classification. The diagnosis 
was adenocarcinoma without lymph node metastasis in all 
three cases. Among these three female adults, one patient 
had postsurgical positive resection margin around the 
proximal biliary duct (Table 6). The patient who had a 
positive resection margin died after conservative treatment 
due to a progressive tumor found during the follow-up at 
around 4 months after surgery.
　One patient developed a new malignant tumor during 
the postoperative follow-up period. The patient com-
plained of abdominal pain, abdominal mass, and fever and 
chills during the initial operation and was diagnosed as 
Type IVa form of choledochal cyst according to the 



Sung Min Jang, et al. Choledochal cysts in children and adults  161

Todani classification. Cyst resection and hepaticojejunos-
tomy were performed at that time and no malignancy was 
observed on the histological examination. Five years after 
surgery, a diagnosis of cholangiocarcinoma around the in-
trahepatic bile duct in the upper area of the hepatico-
jejunostomy site was made. The patient died 6 months af-
ter receiving palliative chemotherapy since no surgical 
procedure was available according to the CT and bone 
scan results.

DISCUSSION

　Choledochal cyst is a very rare disease that occurs in 
only 1 out of 2 million people in the western countries 
while it has a higher incidence rate in the eastern coun-
tries, especially a more than 10 times incidence rate in 
Japan, indicating an area-specific frequency.7,8 The in-
cidence rate in Korea is on the increase due to the recent 
development in the diagnostic technology and a rapid 
growth in the subclinical adult patients through health ex-
aminations compared to 200 cases reported till the 1990s.9 
Choledochal cyst is characterized by its remarkably higher 
incidence in the female patients together with the regional 
preference. In this study also, we found more cases of fe-
male patients, 83.3% of girls and 88.9% of female adults. 
Though the distribution of occurrence according to the 
age varies to a great extent, it is reported that most of 
the patients are infants or children below 10 years of age 
and only about 20-40% of cases are found in adults.1,8,10 
However, this study comprised of more number of cases 
of adults over 19 years of age, mainly due to the institu-
tional bias. An increased number of adult cases have been 
found according to the recent 5-year results. Additionally, 
45 patients (75%) have been diagnosed with this disease 
since 2000, which demonstrates the development of diag-
nostic methods accompanied by an increased incidence 
rate.
　The main symptoms of choledochal cyst include ab-
dominal pain, jaundice, and an abdominal mass with less 
than one-third of the simultaneous incidence rates of all 
three symptoms. Intermittent jaundice is mostly noticed in 
babies or infants, whereas abdominal pain is common in 
children and adults.4-6 Because unusual symptoms are de-
tected with an increase in age, and it is also hard to dis-
tinguish this disease from the other biliary or pancreatic 

diseases, the diagnosis is either delayed or the condition 
is misdiagnosed on many occasions.5,11 Thus, it seems 
necessary to consider the diagnosis of choledochal cyst 
during diagnostic medical imaging for repeated pan-
creatitis with intermittent abdominal pain in adult patients 
as well as children. Although rare in children, complica-
tions of biliary stasis such as cholangitis, choledochal cyst 
rupture, secondary biliary cirrhosis, and portal hyper-
tension can develop.6,12 In our experience, a pediatric pa-
tient died from septicemia and this patient had a history 
of cholangitis prior to surgery. Based on this, it can be 
interpreted that the treatment for infection, before and af-
ter surgery is critical for the patient’s prognosis.
　Choledochal cyst can be easily distinguished by using 
abdominal ultrasonography and CT scan from the other 
intraabdominal diseases. Particularly, it is known that 
Type I and Type IV can be diagnosed easily with ultra-
sonography only. However, it is also required to perform 
some diagnostic procedures such as ERCP, PTC, and hep-
atobiliary scan for surgery, clear identification of the type, 
and an anomalous pancreaticobiliary duct. Among them, 
ERCP not only provides a clearer understanding of the 
anatomic connection of the pancreaticobiliary duct than 
ultrasonography or CT scan, but also helps to determine 
the cause of the disease.13,14

　However, since it is difficult to perform invasive ERCP 
in pediatric patients, in this study ERCP was performed 
in only one case. Therefore, ERCP is being increasingly 
replaced by a more non-invasive MRCP due to the possi-
bility of more cases in children in the future. It is likely 
that MRCP will offer more imagery information although 
it is not comparatively commonly used in Type 1 or Type 
IVa forms of choledochal cysts.
　The most commonly used classification of the anatomic 
types of choledochal cyst is the Todani classification re-
ported in 1977. According to the Todani classification, 
Type I with extrahepatic biliary segmental or overall ex-
pansion is the most common and Type IV has been re-
portedly found more in adults than children.15 We ob-
served that Type I was found most frequently in the over-
all children patients (50%) and the incidence of Type IVa 
was especially as high as 45.3%, while Type IVb had a 
frequency rate of 4.2%. In adult patients, the incidence 
of Type IV was relatively lower (16.7%) and the in-
cidence of Type I was higher (80.6%), and a significantly 
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more number of Type I cases were seen. However, among 
the Type IV cases, there were no patients who had intra-
hepatic biliary expansion during the postoperative fol-
low-up. Since a majority of studies do not provide much 
information on incidence of the changes in the intra-
hepatic biliary duct after operation for the Type IVa form, 
taking this into consideration future studies should focus 
on supporting treatment standards. Based on the pre-surgi-
cal imaging studies, we divided the choledochal cysts into 
Type IVa if it was accompanied by intrahepatic biliary 
expansion. More accumulated studies in the future will be 
able to provide a proper diagnostic and treatment standard 
for follow-up with the presence of remnant intrahepatic 
biliary expansion in type IVa choledochal cyst, compared 
to the current regular post-surgical tests using abdominal 
CT scan.
　Although simple drainage procedure was used in the 
past for adult choledochal cysts, total resection has been 
regarded as the basic treatment method since 1980s.16 
There is no doubt that the cyst should be removed immedi-
ately after diagnosis to prevent recurrence of cholangitis, 
pancreatitis and biliary cancer. The presence or absence of 
accompanying malignant diseases determines the range of 
resection, but basically it is the type and location of chol-
edochal cyst which determines the extent of resection, re-
construction method, and whether or not hepatic resection 
is to be performed. Thus, the type of choledochal cyst be-
comes the most critical variable.12,15,17 We carried out total 
resection of choledochal cyst and Roux-en-Y hepaticoje-
junostomy for all cases except for one child who devel-
oped septicemia with severe cholangitis.
　The development of malignant tumor, which is the big-
gest problem in treatment of patients with choledochal 
cysts, tends to increase as the age increases.18 In this study 
also, we found three adult cases (8.3%) which were ac-
companied by bile duct cancer on biopsy after the initial 
surgery, whereas no case of malignant tumor was found 
in the children. The patient’s ages were 38, 53 and 54 
respectively, which were notably lower than the age of 
patients with bile duct cancer without choledochal 
cyst.18,19 One patient who developed bile duct cancer dur-
ing the follow-up after an initial surgery was a 22-year-  
old female who had an occurrence of intrahepatic bile 
duct cancer in the upper area of the hepaticojejunostomy 
site at 5 years after surgery. She received palliative che-

motherapy but died after 6 months. As seen in this case, 
it is necessary to pay special attention to the accompany-
ing diseases such as bile duct cancer or intrahepatic chol-
angiocarcinoma, which imply a critically negative prog-
nosis in the 20s or 30s age groups. However, further stud-
ies are required to assess the occurrence of malignant tu-
mor in patients who underwent total resection.18,20

　In conclusion, we compared the clinical manifestations 
of adults and children among the 60 patients with chol-
edochal cysts who were treated for over 14 years. 
Although there was no significant difference in the main 
clinical symptoms between the two groups, jaundice was 
observed in a higher number of children while almost no 
case of jaundice was found in the adults. Four (11%) adult 
patients had biliary tract cancer and two died due to the 
development of cancer, which indicates that choledochal 
cyst has a relatively close relationship to with malignant 
transformation, especially in aged patients.
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