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Purpose: The aim of this study was to describe our treatment experiences with patients who had acute abdomen 

(AA) with common bile duct (CBD) dilatation.

Methods: The treatment outcomes in children with AA and CBD dilatation were retrospectively reviewed. According 

to the shape of the intrahepatic bile ducts on ultrasonography (US), the origin of the pain was estimated as choledochal 

cyst (CC) complication or choledocholithiasis in normal CBD. Patients with complicated CC underwent surgery, and 

patients with choledocholithiasis in a normal appearing CBD underwent symptomatic treatment initially.

Results: Of the 34 patients, 30 (88.2%) were female. The mean age of the patients was 6.4±4.9 (range, 0.8-17) years. 

Seventeen (50.0%) patients had CBD stones and 17 (50.0%) did not. Surgical treatment was performed in 20 (58.8%) 

patients, 2 of whom underwent preoperative stone removal with endoscopic retrograde cholangiopancreatography 

and an operation. Conservative treatment was applied in 12 (35.3%) patients (8 with and 4 without stones), 1 of 

whom developed symptom relapse and underwent an operation. Among the 8 patients with CBD stones, 4 (4/17, 

23.5%) had complete resolution of the stones and recovery of the CBD diameter after conservative treatment. US 

findings of patients with stone showed a fusiform or cylindrical shape of the CBD in 14 (82.4%) patients.

Conclusion: The presence of stones in the distal CBD and the US features of CBD dilatation may be helpful to diagnose 

and treat the causes of biliary dilatation. Conservative treatment can be considered as initial therapy in patients with 

uncomplicated CBD dilatation with stone.
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INTRODUCTION

Patients who come to the hospital with acute ab-

dominal pain will be subjected to abdominal ultra-
sonography (US) with a screening test to find the 
cause of abdominal pain. Biliary dilatation is not un-
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commonly seen in patients with acute abdomen dur-
ing abdominal US. When common bile duct (CBD) 
dilatation was found in the examination, two factors 
that can cause CBD dilatation can be considered. 
First, CBD dilatation was present from birth and sec-
ondary complications occurred, leading to abdomi-
nal pain. Second, passive dilatation was caused by 
choledocholithiasis in normal CBD and abdominal 
pain occurred. Because the cause and treatment di-
rection of CBD dilatation are different, it is important 
to distinguish between these two factors.

It is a priority to accurately determine the presence 
or absence of CBD dilation by US. The clinical ap-
proach therefore requires definition of the normal 
limits of the bile duct size and imaging examination 
to define the level and etiology of the obstruction. 
Reliance on the CBD diameter as a surrogate for chol-
edocholithiasis is associated with a sensitivity rang-
ing from 50% to 90% with a CBD diameter of ＜6 mm 
using transabdominal US (TUS) [1,2]. It is also im-
portant to make sure that there is a stone in the distal 
CBD during abdominal US. Accurate prediction of 
CBD stones in patient with CBD dilatation avoids the 
time delay to surgery, operative complications, mor-
bidity, and increased cost associated with additional 
imaging studies beyond US.

CBD dilatation seems to have no symptomatic 
pathologic condition at all times. Son et al. [3] re-
ported that incidentally discovered biliary dilatation 
without any symptoms or abnormalities in labo-
ratory and ultrasound tests in children could be de-
fined as primary ductal dilatation and considered a 
non-pathologic condition. They suggested that such 
condition was associated with a relatively benign clin-
ical course and did not require medical intervention. 
Lee et al. [4] demonstrated that among 162 patients, 
131 cases had anomalous biliary tract dilatations and 
31 cases had non-anomalous biliary dilatations con-
sisting of normal variants or resulting from secondary 
causes. Therefore it is necessary to investigate that 
CBD dilatation is a direct cause of abdominal pain.

Choledochal cysts must be considered when in-
vestigating the cause of CBD dilatation and consid-
ered as a differential diagnosis of unclear upper ab-

dominal pain, jaundice, and pancreatitis in children. 
However, 29% to 62% of pediatric patients with chol-
edochal cyst reportedly have choledocholithiasis 
[5,6], which may complicate the differentiation be-
tween a choledochal cyst and choledocholithiasis alone. 
Choledocholithiasis can also lead to CBD dilatation, 
which can be misdiagnosed as a choledochal cyst [7].

In patients with acute abdominal pain accom-
panied by CBD dilatation, clinicians must differ-
entiate whether the pain is caused by complications 
of a choledochal cyst or by choledocholithiasis of the 
normal bile duct. However, there is no guideline or 
recommendation for management of acute abdomi-
nal pain with CBD dilatation, mainly depending on 
subjective judgment and experience of one’s own. 
There has been little research in this area to provide 
sound guidelines. Therefore, the aim of this study 
was to describe our treatment experiences with pa-
tients who had abdominal pain with CBD dilatation. 

MATERIALS AND METHODS

Thirty-four patients aged ＜18 years who were ad-
mitted Pusan National University Children’s Hospital 
due to acute abdomen accompanying dilatation of 
the CBD on US examination were included in this 
study. Clinical data such as sex, age, accompanying 
symptoms, complications, comorbid diseases, treat-
ments, and outcomes were retrospectively collected 
by reviewing the medical records of the patients from 
January 2008 to July 2011. This study was approved 
by the Institutional Review Board of Pusan National 
University Yangsan Hospital (No. 05-2018-028). 

The initial US examination was performed within 
the first 2 days of presentation of symptoms in all 
patients. The examinations were conducted by one pe-
diatric gastroenterologist and ultrasound specialist. The 
CBD diameter was examined by real-time US using a 
Sequoia 512 US system (Acuson, Mountain View, CA, 
USA) with a high frequency probe (10-MHz linear 
transducer) and graded compression. When the diam-
eter of the CBD on sonography exceeded 6 mm, the pa-
tient was suspected to have an abnormal CBD.

If the CBD was dilated with or without chol-
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Table 1. Age and Sex Distribution of Patients

Age (y) Male Female Total

＜1 2 (5.9) 3 (8.8) 5 (14.7)
1-3 2 (5.9) 6 (17.6) 8 (23.5)
4-6 0 (0.0) 5 (14.7) 5 (14.7)
7-11 0 (0.0) 11 (32.4) 11 (32.4)
≥12 0 (0.0) 5 (14.7) 5 (14.7)
Total 4 (11.8) 30 (88.2) 34 (100.0)

Values are presented as number (%). Mean age: 6.4±4.9 (range,
0.8-17 years).

Table 2. Causes of Abdominal Pain and Comorbid Diseases (n=34)

Causes and comorbid diseases  Number (%)

Acute pancreatitis 25 (73.5)
CBD stone 17 (50.0)
Cholecystitis 9 (26.5)
Gallbladder stone 7 (20.6)
CBD perforation 2 (5.9)
Bile duct anomaly 6 (17.6)
  APBDU 4 (11.8)
  Pancreatic divisum 1 (2.9)
  APBDU＋pancreatic divisum 1 (2.9)

CBD: common bile duct, APBDU: anomalous union of the 
pancreaticobiliary duct.

Table 3. Treatment of Patients

Treatment
CBD dilatation 

without stones (n=17)
CBD dilatation 

with stones (n=17)
Total (n=34)

Surgery 13 (76.5) 5 (29.4) 18 (52.9)
Surgery after stone removal with ERCP 0 (0.0) 2 (11.8) 2 (5.9)
Conservative treatment 4 (23.5) 8 (47.1)* 12 (35.3)
Against discharge 0 (0.0) 2 (11.8) 2 (5.9)

Values are presented as number (%).
CBD: common bile duct, ERCP: endoscopic retrograde cholangiopancreatography.
*Normalization of CBD dilation after conservative treatment occurred in 4 patients.

edocholithiasis and with abrupt tapering of the in-
trahepatic bile ducts and/or evidence of acute pan-
creatitis, we suspected that the abdominal pain had 
originated from complications of choledochal cyst. If 
the CBD was dilated with choledocholithiasis and 
smooth tapering of the intrahepatic bile ducts, the 
origin of pain was suspected to be CBD obstruction 
with choledocholithiasis. In patients with chol-
edochal cysts, further investigations such as com-
puted tomography and magnetic resonance chol-
angiopancreatography were performed to detect 
combined anomalies in the biliary tree and pancreas.

The patients with complications of choledochal 
cyst regardless of choledocholithiasis were managed 
supportively for several days first, and then treated 
surgically. In contrast, the patients with chol-
edocholithiasis in normal looking CBD were treated 
symptomatically for several days with a close ob-
servation and underwent a follow-up US repeatedly. 
Depending on the presence or absence of dis-
appearance of stone, we decided to do surgery or to 
discontinue treatment.

A t-test was used to compare differences in con-
tinuous variables between groups. The p-values 
＜0.05 were considered statistically significant. 
Statistical analysis was performed using IBM SPSS 
Statistics for Windows ver. 21.0 (IBM Co., Armonk, 
NY, USA). 

RESULTS

In total, 34 patients were included in this study. Of 
the 34 patients, 30 (88.2%) were female and 4 
(11.8%) were male. The female:male ratio was 
7.5:1.0 (p＞0.05). The mean age of the patients was 
6.4±4.9 (range, 0.8-17) years (Table 1).

Symptoms accompanying abdominal pain were 
vomiting in 19 (55.9%) patients, fever in 5 (14.7%) 
and jaundice in 4 (11.8%). Comorbid diseases in-
cluded acute pancreatitis in 25 (73.5%) patients, 
CBD stones in 17 (50.0%), cholecystitis in 9 (26.5%), 
gallbladder stones in 7 (20.6%), anomalous union of 
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Table 4. Shape of CBD on Ultrasound in Patients with CBD
Dilatation and Cholodocholithiasis (n=17)

Shape Number (%)

Fusiform or cylindrica 14 (82.4)*
Saccular 3 (17.6)

CBD: common bile duct.
*p＜0.05.

the pancreaticobiliary duct (APBDU) in 4 (11.8%), 
and choledochal cyst rupture in 2 (5.9%) (Table 2).

Half of patients in this study had CBD stones, and 
half did not. Surgical treatment (choledochojejunos-
tomy) was performed in 20 (58.8%) patients, 2 of 
whom underwent preoperative stone removal with 
endoscopic retrograde cholangiopancreatography 
(ERCP) and an operation. Among the patients with 
choledocholithiasis, 5 (29.4%) underwent surgical 
treatment. Conservative treatment was performed in 
12 (35.3%) patients (8 with and 4 without stones), 1 
of whom developed symptom relapse and under-
went an operation. Among the 8 patients with CBD 
dilatation accompanied by stones, 4 (4/17, 23.5%) 
had complete resolution of the stones and recovery 
of the CBD diameter after conservative treatment. 
The remaining patients had choledochal cysts. Two 
patients were not followed up (Table 3).

The TUS findings of CBD dilatation with stones (17 
patients) showed a fusiform or cylindrical shape of 
the CBD in 14 (82.4%) patients (p＜0.05) (Table 4).

DISCUSSION

In order to differentiate the cause of CBD dilata-
tion whether it is resulted from choledochal cyst or 
passive dilatation of normal bile duct by chol-
edocholithiasis, the authors preferentially judged ac-
cording to the shape of the intrahepatic bile duct in 
the ultrasound examination. Namely, if the CBD was 
dilated with abrupt tapering of the intrahepatic bile 
ducts, we suspected that the abdominal pain had or-
iginated from complications of choledochal cyst. If 
the CBD was dilated with choledocholithiasis and 
smooth tapering of the intrahepatic bile ducts, the 
origin of pain was suspected to be CBD obstruction 

with choledocholithiasis. This judgment seemed to 
be appropriate for most patients.

The majority of patients with acute abdomen ac-
companying CBD dilatation were diagnosed with 
choledochal cysts in the present study, these patients 
presented with symptoms related to complications 
of choledochal cysts such as acute pancreatitis, chol-
ecystitis, cyst rupture, and choledocholithiasis. 
One-third of patients with CBD dilatation and chol-
edocholithiasis underwent surgical treatment in the 
early days of hospital admission because the present-
ing symptoms were caused by complicated chol-
edochal cysts. Patients with an indistinguishable 
cause of CBD dilation, whether the dilation was 
caused by a secondary change of the normal duct or 
a congenital anomaly, initially received conservative 
treatment. Half of these patients had complete reso-
lution of stones and recovery of the CBD diameter af-
ter treatment, suggesting that the CBD dilatation 
was caused by stone impaction in the normal CBD. 
They could therefore avoid an unnecessary operation. 
The remaining of patients had choledochal cysts and 
required surgical treatment.

Oh et al. [6] reported that several cholangiographic 
features may be helpful for assessing CBD dilatation. 
Specifically, the severity index of CBD dilatation 
(calculated by dividing the measured CBD diameter 
by the age-corrected maximal diameter of a normal 
CBD) was helpful for discriminating congenital CBD 
dilatation from obstructive CBD dilatation. Comorbid 
APBDU was also an important factor for differential 
diagnosis. However, the presence of choledocholithiasis 
was not useful for the differential diagnosis of the 
two CBD types because choledocholithiasis occurred 
in 76.6% of patients with obstructive CBD dilatation 
and in 61.8% of patients with congenital CBD 
dilatation. The use of ERCP has declined because of 
low detection rates, even in patients considered like-
ly to have CBD stones [8]. Pediatric gastroenter-
ologists have also been reluctant to use ERCP in chil-
dren because of the risk of complications [9]. 
Therefore, ERCP should be reserved for patients like-
ly to require therapeutic intervention [10]. In the 
present study, ultrasound examination was a very 
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useful test to determine the initial treatment policy 
in patients with acute abdomen accompanying CBD 
dilatation.

In the present study, most of the CBD dilatations 
(82.4%) in patients with CBD stones were fusiform 
or cylindrical in shape. Oh et al. [6] also demon-
strated that patients with obstructive CBD dilatation 
tended to have a CBD with cylindrical-fusiform fea-
tures more frequently than patients with congenital 
CBD dilatation (93.3% vs. 78.2%, respectively) and 
that patients with congenital CBD dilatation tended 
to have cystic features more frequently than patients 
with obstructive CBD (21.8% vs. 6.7%, respectively). 
In a study by Matsumoto et al. [11], 88 (87.1%) of the 
101 patients with congenital cystic dilatation of the 
CBD had adult-type cysts. An adult-type cyst is a fu-
siform or cylindrical cyst that appears to be closely 
related to the formation of primary bile duct stones.

Although choledocholithiasis is rare in children, 
we must consider the possibility of CBD dilatation 
caused by CBD stones. The underlying pathophysiol-
ogy of choledocholithiasis in children is unclear and 
has been commonly related to hemolytic conditions, 
prematurity, gastrointestinal surgery, Crohn’s dis-
ease, parenteral nutrition, cystic fibrosis, and diu-
retic or antibiotic therapy [12]. None of our patients 
had any of these risk factors.

The approach to management of choledochol-
ithiasis has shifted almost entirely to ERCP-a two- 
stage approach [13]. Although open CBD explora-
tion is the most effective for clearance of CBD stones, 
it is associated with higher morbidity and a longer 
hospital stay than laparoscopic CBD clearance [14]. 
One-stage laparoscopic CBD stone clearance is cur-
rently as effective as both preoperative and post-
operative two-stage ERCP CBD clearance with sim-
ilar morbidity and mortality outcomes [15]. However, 
there are many reports that CBD stones in children 
can pass spontaneously without any significant com-
plications [8,12]. In the present study, 2 patients un-
derwent preoperative stone removal with ERCP and 
an operation. Among the patients with CBD dilata-
tion accompanied by stones, 24% had complete reso-
lution of the stones and recovery of the CBD diame-

ter after conservative treatment.
In conclusion, when diagnostically approaching 

patients with acute abdomen accompanying CBD di-
latation, complications of choledochal cysts such as 
acute pancreatitis, cholecystitis and choledochal cyst 
rupture, must be considered. It is necessary to check 
the presence of a distal CBD stone, the shape of the 
CBD and the shape of intrahepatic bile duct on ultra-
sound, in order to differentiate whether the patient’s 
pain is caused by complications of a choledochal cyst 
or by choledocholithiasis of the normal bile duct. 
Surgical treatment should be considered in patients 
with complicated choledochal cysts. In contrast, 
symptomatic treatment rather than surgery should 
be considered in patients with choledocholithiasis in 
normal appearing CBD.

This study has several limitations associated with 
its retrospective, single-center design and small pa-
tient number. A collaborative and prospective study 
with a large number of patients is needed to identify 
the clinical factors differentiating complicated chol-
edochal cysts from choledocholithiasis in patients 
with a normal CBD.
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