
799 July 10, 2015|Volume 7|Issue 8|WJGE|www.wjgnet.com

MINIREVIEWS

Endoscopic ultrasound in common bile duct dilatation with 
normal liver enzymes 

Claudio De Angelis, Milena Marietti, Mauro Bruno, Rinaldo Pellicano, Mario Rizzetto 

Claudio De Angelis, Milena Marietti, Mauro Bruno, Rinaldo 
Pellicano, Mario Rizzetto, Department of Gastroenterology 
and Digestive Endoscopy, “Città della Salute e della Scienza”, 
University of Turin, 10126 Turin, Italy

Author contributions: De Angelis C and Rizzetto M designed 
the aim of the editorial and critically revised the manuscript for 
important intellectual content; Marietti M and Bruno M equally 
contributed to acquisition, analysis and interpretation of data and 
wrote the manuscript; Pellicano R wrote and revised the manuscript.

Conflict-of-interest statement: The authors have nothing to 
disclose regarding funding from industries or conflict of interest 
with respect to this manuscript.

Open-Access: This article is an open-access article which was 
selected by an in-house editor and fully peer-reviewed by external 
reviewers. It is distributed in accordance with the Creative 
Commons Attribution Non Commercial (CC BY-NC 4.0) license, 
which permits others to distribute, remix, adapt, build upon this 
work non-commercially, and license their derivative works on 
different terms, provided the original work is properly cited and 
the use is non-commercial. See: http://creativecommons.org/
licenses/by-nc/4.0/

Correspondence to: Claudio De Angelis, MD, Professor, 
Department of Gastroenterology and Digestive Endoscopy, “Città 
della Salute e della Scienza”, University of Turin, corso Bramante 
88, 10126 Turin, Italy. eusdeang@hotmail.com
Telephone: +39-011-6335558
Fax: +39-011-6335927

Received: August 28, 2014
Peer-review started: August 28, 2014
First decision: October 14, 2014
Revised: April 13, 2015
Accepted: May 26, 2015
Article in press: May 28, 2015
Published online: July 10, 2015

Abstract
In recent years, the description of isolated bile duct 
dilatation has been increasingly observed in subjects 

with normal liver function tests and nonspecific abdo
minal symptoms, probably due to the widespread use 
of high-resolution imaging techniques. However, there 
is scant literature about the evolution of this condition 
and the impact of endoscopic ultrasound (EUS) in the 
diagnostic work up. When noninvasive imaging tests 
(transabdominal ultrasound, computed tomography or 
magnetic resonance cholangiopancreatography) fail to 
identify the cause of dilatation and clinical or biochemical 
alarm signs are absent, the probability of having biliary 
disease is considered low. In this setting, using EUS, 
the presence of pathologic findings (choledocholithiasis, 
strictures, chronic pancreatitis, ampullary or pancreatic 
tumors, cholangiocarcinoma), not always with a benign 
course, has been observed. The aim of this review has 
been to evaluate the prevalence of disease among non-
jaundiced patients without signs of cytolysis and/or 
cholestasis and the assessment of EUS yield. Data 
point out to a promising role of EUS in the identification 
of a potential biliary pathology. EUS is a low invasive 
technique, with high accuracy, that could play a double 
cost-effective role: identifying pathologic conditions 
with dismal prognosis, in asymptomatic patients with 
negative prior imaging tests, and excluding pathologic 
conditions and further follow-up in healthy subjects.
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Core tip: Common bile duct dilatation, often without 
identified causes, in subjects with normal liver function 
tests and nonspecific abdominal symptoms, and 
absence of lesions on prior noninvasive imaging tests, 
is increasingly found in the clinical practice. Since the 
clinical suspicion for biliary pathology in that setting is 
usually low, and there are limited literature data, this 
condition is ignored. However, recent evidences show 
the existence of pathologies among these patients, often 
with a non-benign course. In this scenario, endoscopic 
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ultrasound may have a role in the identification of the 
etiology of dilatation.
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INTRODUCTION
The biliary system plays a central role in digestive 
pathophysiology, since it allows bile sterile flow 
from hepatocytes, through intra- and extra-hepatic 
ducts, Oddi’s sphincter and Vater’s ampulla, to the 
duodenum determining lipids absorption and excretion 
of metabolites and toxins in the small bowel[1]. In 
case of obstruction of these structures (as observed 
in choledocholithiasis, Mirizzi’s syndrome, neoplastic 
or flogistic papillary strictures, parasitic infection, 
cholangiocellular or pancreatic adenocarcinoma), liver 
biochemical abnormalities and jaundice, sometimes 
in association with fever or abdominal pain, usually 
appear[1].

In recent years, due to the widespread use of high-
resolution imaging techniques in order to investigate the 
causes of nonspecific abdominal symptoms, isolated bile 
duct dilatation in non-jaundiced patients with normal 
liver function tests has been increasingly reported. 
There is scant literature about the diagnostic impact 
of endoscopic ultrasound (EUS) in this setting and 
not much is known about the natural evolution of this 
condition. The aim of this review has been to analyze 
EUS accuracy in this scenario. 

CAUSES OF BILIARY DILATATION
There are controversies regarding the upper normal 
diameter of the common bile duct (CBD) but it is 
conventionally accepted to be 7 mm[2-6]. A variety of 
factors can influence bile duct size, prominently imag­
ing modality, age[7-10] and prior cholecystectomy. In 
transabdominal ultrasound (TUS), distal CBD may be 
difficult to visualize because of bowel gas, thus resulting 
in underestimation of duct size compared to other 
imaging techniques as computed tomography (CT), 
magnetic resonance cholangiopancreatography (MRCP), 
endoscopic retrograde cholangiopancreatography 
(ERCP) or percutaneous transhepatic cholangiography 
(PTC)[11]. On CT and MRCP imaging, bile duct wall 
is included in the measurement and, because of its 
oblique course and the difficulty to separate a possible 
low cystic duct insertion, result on the axial source 
may be inaccurate[8]. Finally, magnification and duct 
distension by contrast, used in ERCP and transhepatic 

cholangiography, may overestimate duct size[8]. 
Several studies in the last 20 years reported an 

increase in the CBD diameter in older patients, even if 
with consistent variability[6,7,9,10,12]. Based on autoptic 
observations, some authors identified loss of elastic 
fibers and proximal compensatory dilatation due to distal 
sclerosis as potential causes of the phenomenon[13]. 
Moreover, the fragmentation of the longitudinal smooth 
myocyte bands in elderly subjects and use of drugs such 
as calcium antagonists and nitroglycerine, may reduce 
contractility and cause hypotonus of the duct[12,14]. 
Finally, prior cholecystectomy seems to influence CBD 
diameter since gallbladder physiologically plays a role in 
accommodation of pressure fluctuation in biliary system 
which, after surgery, could be transferred to bile duct 
causing dilatation[11,15-17]. 

Among non-obstructive etiologies of CBD dilatation, 
opioids consumption has been described. Opiates 
may cause an increase in the basic pressure and in 
frequency of phasic contractions of the Oddi’s sphincter 
leading to biliary dilatation[18,19]. In a study performed by 
Farahmand et al[20], the authors showed an association 
between increased biliary diameter, evaluated on TUS, 
and addiction to opioids in asymptomatic patients, 
with normal levels of serum bilirubin and alkaline phos
phatase tests and absence of obstructive factors on 
TUS. In a recent study, opium addicts, symptomatic 
for abdominal pain were subjected to EUS. The authors 
observed CBD dilatation, especially in the extra hepatic 
tract, in all 15 patients included and increased surface 
area of Vater’s papilla in 12 of them, after a mean of 20 
years of opium addiction[21]. 

Pathologic conditions are also able to induce isola
ted bile duct dilatations with non-specific symptoms 
or biochemical abnormalities. Choledocholithiasis, 
which develops in about 10%-20% of patients with 
gallbladder stones, may be asymptomatic in half of 
cases and CBD stones cannot always be identified by 
traditional non invasive imaging techniques[22]. Reported 
sensitivity in detection of CBD stones is 18%-74% for 
TUS and 50%-90% for CT[23-25]. Recently developed 
imaging modalities, such as MRCP and helical computed 
tomographic cholangiography (HCT-C) have shown 
higher sensitivity than TUS and conventional CT, and 
remain less invasive than ERCP[26]. However, EUS is 
considered more accurate in detecting CBD stones, 
especially if smaller than 5 mm in diameter, which are 
sometimes not identified by MRCP and HCT-C[26]. When 
choledocholithiasis is suspected, sensitivity of EUS 
reaches 90% for the detection of CBD stones[27-29]. In a 
prospective study, performed by Fernández-Esparrach 
et al[30] on patients with dilatated biliary tree, EUS 
increased the pretest probability of accurately diagnosing 
choledocholithiasis as the cause of obstruction from 
49% to 84%. On the contrary, this probability decreased 
from 49% to 0% if EUS ruled out lithiasis as the cause 
of obstruction[30].

In a meta-analysis published in 2008, on EUS perfor
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mance in detecting choledocholithiasis, the authors 
proposed EUS as a less low invasive technique to be 
incorporated into the diagnostic algorithm of patients 
with suspected CBD stones, in order to confirm the 
pathological condition before proceeding with thera
peutic ERCP, when indicated[31]. Scheiman et al[32], in 
a prospective study and cost analysis performed on a 
cohort of patients referred to ERCP, defined EUS the 
preferred initial diagnostic test, compared with MRCP, 
for the evaluation of biliary system and identification of 
extrahepatic disease.

After excluding tumors, stones, flogistic strictures, 
a rare cause of CBD dilatation may be identified in 
choledochal cysts, a heterogeneous group of congenital 
focal or multiple anomalous dilatations of the biliary tree, 
usually diagnosed in childhood but remaining undetected 
until adulthood in 25% of cases[33,34]. Although abdominal 
pain is the most frequent symptom in adult patients, 
non-specific symptoms are also reported and the cyst 
may be incidentally identified in patients undergoing 
radiologic evaluation for other clinical suspicions[35,36]. 

IMPACT OF EUS IN THE DIAGNOSTIC 
WORK UP OF CBD DILATATION
In the presence of CBD dilatation without symptoms or 
clinical and laboratory alarm signs, when non-invasive 
imaging test (TUS, CT or MRCP) fail to indentify the 
etiology, clinical suspicion for biliary pathology is low, 
thus making further investigations unwarranted[2,8]. 
In this setting, despite negative results of previous 
imaging tests, diagnostic EUS could have a role in the 
identification of the etiology of dilatation (Figure 1) 
with a very low complication rate[37]. EUS combines 
endoscopy with real-time and high-resolution ultrasound 
providing excellent sonographic visualization of the 
extrahepatic biliary tree without interference of bowel 
gas, due to its ability to place the transducer in close 
proximity to the extrahepatic bile duct. Additionally, EUS 
permits the accurate and systematic visualization of the 
wall of the duodenum, including the papillary region[38].

Several authors compared MRCP and EUS in detec
ting choledocholithiasis showing cost-effectiveness 
and higher accuracy of EUS in detecting distal small 
stones in non-dilated ducts[26,32,39]. De Lédinghen et al[39] 
reported a 100% negative predictive value of EUS in 
the diagnosis of lithiasis, thus excluding the needing for 
further investigation and limiting unnecessary surgery. 
In the previously mentioned study by Scheiman et 
al[32], EUS was the most useful test for confirming a 
normal biliary tree, and the initial EUS strategy had the 
greatest cost-utility by avoiding unnecessary ERCPs and 
preventing ERCP-related complications[40].

In 2001, a prospective study performed by Kim et 
al[41] showed the existence of pathological conditions 
in subjects with dilatated CBD, despite the lack of 
symptoms, jaundice or causative lesions in TUS. Among 
the 49 patients who underwent ERCP, a significant 

prevalence of abnormal findings likely causative of 
dilatation (periampullary duodenal diverticula, benign 
strictures, choledochal cysts, anomalous pancrea
ticobiliary ductal anatomy and distal CBD masses), 
associated with both normal or altered liver chemistry 
tests, was found.

In 2007, Malik et al[3] retrospectively evaluated 
a cohort of patients with CBD dilatation and non-
diagnostic imaging (TUS, CT or MRCP), previously 
performed for abdominal pain, weight loss or elevated 
liver enzymes in serum. These patients underwent 
EUS, being divided into two groups based on the level 
of clinical suspicion for biliary pathology (32 patients 
with normal liver chemistry tests and 15 patients with 
elevated enzymes)[3]. In the first group, the authors 
identified two findings on EUS (6%) potentially 
causative of biliary dilatation, a 7-mm stone of the 
CBD and a periampullary diverticulum. In the second 
group, 8 significant findings (53%) were observed: 4 
periampullary diverticula, 3 choledocholithiasis and 1 
ampullary tumor, not previously detected by TUS and 
CT. 

As expected, the prevalence of biliary pathology is 
significantly higher in the case of elevated liver chemistry 
tests; however, despite the lack of pathological findings 
with non-invasive imaging techniques and normal liver 
biochemistry, biliary abnormalities may still be present 
and EUS is recommended for further evaluation.  

A study by Carriere et al[42] showed a EUS yield 
of 28.7% in a cohort of 94 patients with unexplained 
isolated CBD dilatation, although an undetermined 
number of subjects of the group underwent endoscopy 
because of abdominal pain and/or abnormal liver 
function tests, thus suggesting a higher pre-test proba
bility of pathological findings.

In an abstract published in 2009, based on a 
retrospective study, 30 patients with biliary dilatation 
and no evident causes on prior imaging underwent 
EUS[43]. Four patients had normal biliary system on 
EUS, 15 patients presented a dilatation of unknown 
etiology while pathology accounting for CBD dilatation 
was demonstrated in 11 of them (choledocholithiasis, 
ampullary adenoma, chronic pancreatitis or cholangio
carcinoma). Similarly to other studies, prevalence of 
abnormal findings during EUS examination was different 
between the patients with abnormal and those with 
normal liver chemistry tests (55% and 33% respectively). 
Conversely, the number of pathological findings in the 
latter group differed from percentages reported by other 
authors[2,3], probably because no details were specified in 
this study, about clinical presentation and previously used 
imaging techniques. Notably, none of the patients with 
unexplained CBD dilatation on EUS was found to have 
causative lesions after a mean follow-up of 16 mo. 

Similarly, Bruno et al[2] studied 57 patients with normal 
liver enzymes (aminotransferases, gamma glutamy
ltranspeptidase and bilirubin) referred to EUS at our centre 
after prior negative imaging studies, excluding previous 
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bile duct indentation are not sure causes of biliary 
dilatation. Excluding these cases, the percentage is lower 
(10.5%) and comparable with Malik’s findings[3]. 

Recently, a retrospective study was performed by 
Rana et al[45] about EUS diagnostic accuracy in patients 
with unexplained dilatation of CBD on MRCP, in order to 
establish EUS yield in the clinical practice. Among the 
40 selected patients, 10 subjects had elevated serum 
alkaline phosphatase while the others presented normal 
liver function tests: in the former group, EUS detected a 
pathological condition causing dilatation of CBD (stones, 
cholangiocarcinoma, benign strictures) compared to a 
minority of significant findings identified in patients with 
normal liver tests (33.3% received diagnosis for stones 
or chronic pancreatitis). The remnant 20 patients with 
dilatated biliary system and normal liver function had 
regular EUS findings. There was no difference in the 
mean duct diameter in subjects presenting elevated 
serum alkaline phosphatase compared to patients with 
normal liver function tests nor between groups with 
identified pathology or not. The authors concluded, as 

ERCP or history of biliary obstruction, pancreatitis 
or jaundice. Reasons for initial investigations were 
unspecific abdominal pain, dyspepsia, weight loss or 
pancreatic enzymes elevation in 49.2% of patients but in 
the majority of them biliary dilatation was an incidental 
finding. Employed imaging techniques, some of which 
performed in other centers, were TUS (7%), TUS and 
MRCP (63.1%), TUS and CT (10.5%) or TUS, MRCP 
and CT (19.3%). Abnormal EUS findings were observed 
in 12 patients (21%). As already described by other 
authors, causative identified lesions were periampullary 
diverticula, although a true compression on the CBD was 
rare (2/6), 2 ampullary adenoma, chronic pancreatitis 
according to predefined criteria[44] in 2 cases, a 7-mm 
biliary stone and one pancreatic cancer; 66.7% of 
patients were completely asymptomatic while unspecific 
abdominal pain or dyspepsia had been reported by the 
others. As suggested by the authors, a 21% prevalence 
of pathologic findings among patients with the afore
mentioned features, is probably overestimated since 
chronic pancreatitis and periampullary diverticula without 
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Figure 1  Examples of pathologic findings identified on endoscopic ultrasound in patients with negative prior imaging tests. A: Choledocholithiasis: Small 
stones in the common bile duct; B: Small pancreatic cancer; C: Small duodenal diverticulum with bile duct indentation (see arrow); D: Ampullary carcinoma with 
pancreas invasion; E: Inflammatory thickening of the distal common bile duct.
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