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Backgrounds/Aims: Published data on choledocholithiasis in Sri Lanka is scarce. This study was conducted to de-
termine epidemiological, clinical and endoscopic characteristics of choledocholithiasis in Sri Lanka. Methods: This was 
a retrospective study of consecutive patients for a period of three years until April 2016. The sample included patients 
from many parts of the island. Patients were selected from the endoscopy database of the unit and the data were 
collected from the records of the patients. Results: A total of 253 patients were included in the study. The mean age 
of the patients was 53.6 years. Patients presented with obstructive jaundice (58.5%), cholangitis (25.3%), biliary colic 
or upper abdominal pain (14.2%) and acute biliary pancreatitis (1.8%). There were 26 (10.3%) post cholecystectomy 
patients. Concomitant gallbladder stones were found in 173 patients (68.4%). Juxta-papillary diverticula were found 
in 36 patients (14.2%). Twenty-one (8.3%) and nine patients (3.6%) were found to have choledochal cysts and common 
bile duct strictures, respectively. Stones were commonly found in the distal common bile duct (68.4%). A majority of 
the patients had a single stone (47.8%). In 209 patients (79.6%), the size of the largest stones measured between 
0.5-1.5 cm. Conclusions: Choledocholithiasis is a disease affecting middle-aged population with predominance among 
females in Sri Lanka. Patients with symptomatic choledocholithiasis commonly present with obstructive jaundice. In 
the present study, most of the stones were formed in anatomically normal biliary systems. Stones were predominantly 
distal, single and measured 0.5-1.5 cm in size. The observed features were favorable features for successful endo-
scopic clearance. None of the patients included in the study had primary CBD stones according to the available criteria. 
(Ann Hepatobiliary Pancreat Surg 2019;23:41-45)
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INTRODUCTION

Common bile duct (CBD) stones cause significant mor-

bidity to the patients and at times mortality. One in five 

of the population harbor stones in the gallbladder1 and 

concomitant common bile duct stones are found in 10-20% 

of the population with stones.1-3 About 50% of patients 

with choledocholithiasis are asymptomatic.1 Epidemiological 

data on symptomatic choledocholithiasis is sparse, and the 

available knowledge originates from data gathered from 

intraoperative cholangiography i.e., asymptomatic stones.4,5 

There is a paucity of literature on symptomatic choledo-

cholithiasis as a separate entity, with a description of the 

burden of the disease with respect to the associated 

complications. In Sri Lanka, intraoperative cholangiog-

raphy is not widely practiced. Thus, patients with chol-

edocholithiasis are mostly picked up when they are re-

ferred for therapeutic endoscopic retrograde cholangiopan-

creatography (ERCP), which is the preferred management 

option in Sri Lanka.

CBD stones are classified as primary and secondary 

stones depending on their predicted site of origin. A stone 

formed de novo in the CBD is considered as a primary 

stone, whereas a stone fallen out of the gallbladder is con-
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Fig. 1. Distribution of patients according to the age.

Table 1. Distribution of patients according to the clinical pre-
sentation

Obstructive 
jaundice

Cholangitis
Abdominal 
pain/Biliary 

colic

Biliary 
pancreatitis

Total 148 (58.49%) 64 (25.29%) 36 (14.22%) 5 (1.79%)
Mean age 

(years)
55.3 59.7 48.6 39.6

Males 50 (33.7%) 39 (60.9%) 15 (41.6%) 0 (0%)
Females 98 (66.2%) 25 (39.0%) 21 (58.3%) 5 (100%)

sidered a secondary stone. Pathogenesis of primary stones 

is still not fully understood. Moreover, the criteria for the 

categorization of CBD stone into primary and secondary 

stones are five decades old.6,7

PATIENTS AND METHODS

This was a retrospective study including patients re-

ferred to Colombo South Teaching Hospital (a tertiary 

care center for hepatobiliary disease) for endoscopic man-

agement of CBD stones from all parts of the country. All 

patients who underwent therapeutic ERCP for chol-

edocholithiasis for the first time from April 2013 to April 

2016 were included in the study. All patients fulfilled cri-

teria to be categorized into the high-risk group of having 

CBD stone according to American Society of Gastrointes-

tinal Endoscopy guidelines.8 Patients who underwent ERCP 

as a planned second or subsequent time and patients who 

were not found to have CBD stone during ERCP were 

excluded.

Patients were selected from the ERCP database of the 

unit. Data were collected from the records of the patients 

and cross-checked with endoscopic and cholangiography 

images. A proforma containing demographic, clinical, ul-

trasound scan (USS) and ERCP data for each patient was 

prepared. Data on intrahepatic duct dilatation (IHDD), 

CBD diameter, the number and size of stones, with their 

location in the biliary tree were recorded. In the case of 

the presence of multiple stones, the size of the largest 

stone was considered. For the analysis, the findings of 

cholangiogram were considered over USS findings. A per-

sistent localized dilatation of CBD in cholangiogram was 

recognized as a choledochal cyst and a persistent localized 

narrowing was considered as a CBD stricture.

Data were analyzed using SPSS 20. According to the 

age, the patients were grouped into ≤20, 20-40, 40-60, 

60-80 and ≥80 year’s categories. Correlations of the epi-

demiological characteristics, clinical details, endoscopic 

and cholangiographic findings were studied.

RESULTS 

Epidemiology

Out of 312 patients diagnosed with choledocholithiasis 

by ERCP, only 253 had adequate data for analysis. The 

mean age of the study population was 53.6 years (range 

15-85 years). The commonest age range was 40-60 years 

(51.8%) (Fig. 1). The male: female ratio was 41.1:58.9. 

The mean age for males was 58.8 years (SD 11.2) and 

for females was 50 years (SD 13.9). The difference between 

the mean ages of the patients was significant (p＜0.001). 

Clinical presentation

Epidemiological characteristics of patients according to 

the mode of presentation are depicted in Table 1.

The mean age of patients with cholangitis was sig-

nificantly higher than that of patients with acute biliary 

pancreatitis or abdominal pain/biliary colic (p=0.01). The 

majority of the patients with cholangitis (85.93%) were 

diagnosed with severe sepsis at the time of ERCP. Out 

of the 36 patients with upper abdominal pain or biliary 

colic, 21 (8.30%) patients were scheduled for cholecys-

tectomy for symptomatic cholelithiasis and referred for 

pre-operative ERCP after inferring concomitant CBD 

stone.
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Table 2. Distribution of patients according to the character-
istics of the stones

Number of patients Percentage

Feature – Stone count
Single stone 121 47.82%
2 stones 27 10.67%
3 stones 9 3.55%
Multiple stones 96 37.94%

Feature – Position of the stone
Intrahepatic 2 0.79%
Proximal 17 6.71%
Mid 61 24.11%
Distal 173 68.37%

Feature – Size of the stone
＜0.5 cm 32 12.64%
0.5-1 cm 85 33.59%
1-1.5 cm 124 49.01%
＞1.5 cm 12 4.74%

Primary vs. Secondary CBD stones

Twenty-six patients (10.3%) had undergone cholecys-

tectomy and all of them presented with cholecystectomy 

(mean interval – seven months from the date of chol-

ecystectomy) within two years. Of the remaining 227 pa-

tients with an intact gallbladder, 173 patients had stones 

in the gallbladder (68.4%). There was no association be-

tween age, gender or the clinical presentation and the 

presence of concomitant gallbladder stones.

Anatomical associations

Thirty-six (14.2%) patients were found to have jux-

ta-papillary diverticula. Patients with diverticula (mean 

age 54.7 years) were significantly older than patients 

without them (mean age 47.2 years, p＜0.001) and were 

significantly more prone to present with jaundice than 

other complications of the disease considered in the study 

(Chi-square p=0.013). The patients with diverticula were 

more likely to have multiple stones (Fisher’s exact test 

p=0.030). Nine patients (3.6%) were found to have CBD 

strictures, and brush cytology of all the strictures was be-

nign and 21 (8.3%) patients were diagnosed with chol-

edochal cysts.

Characteristics of the stones

Table 2 illustrates the distribution of patients according 

to the stone burden i.e. the number of stones, size and 

location of them along the biliary tree.

DISCUSSION

A majority of the patients included in the study (85.8%) 

presented with obstructive jaundice, cholangitis or acute 

biliary pancreatitis, all of which are considered as serious 

complications of the disease. The remaining study pop-

ulation had either distinct biliary colics or presented with 

non-specific upper abdominal pain. Consequently, in-

ferences made from the results of this study are distinctive 

to the entity of symptomatic choledocholithiasis. There 

exist fewer studies on a similar sample of patients world-

wide, although a number of studies have been published 

on the asymptomatic disease. Since patients included in 

the sample originated from various parts of the island, the 

findings can be generalized to the Sri Lankan population. 

Accordingly, this study describes the disease character-

istics of a unique population.

Asian descent, increasing age and male gender are 

identified as risk factors for complicated choledocho-

lithiasis.9,10 In this study, choledocholithiasis was found to 

affect middle-aged population with a female predom-

inance. Females presented with this disease in an average 

8.8 years earlier than males. Consequently, females were 

considered to be at increased risk for symptomatic chol-

edocholithiasis in Sri Lanka. Older patients showed a ten-

dency to present with cholangitis whereas younger pa-

tients showed a tendency to present with abdominal pain 

or biliary colic, thus confirming the fact that older patients 

had a more complicated disease. In a small prospective 

study carried out in Peru, the prevalence of cholangitis 

and biliary pancreatitis was found in 30.6% and 11.1% 

of patients with choledocholithiasis,11 both of which are 

higher than the findings of this study. Abdominal pain 

was reported in 94.4% of patients, and other complica-

tions of the disease were not investigated in the present 

study.

Juxta-papillary diverticula are well-known for their as-

sociation with choledocholithiasis and for causing techni-

cal difficulty during biliary cannulation.12,13 The preva-

lence of juxta-papillary diverticula in our study population 

was lower (14.2%) as compared to the reported studies 

demonstrating a prevalence of 26%.14 Based on the cur-

rent knowledge, higher prevalence of diverticula in older 

patients suggests an acquired etiology.15 Anatomical ab-

normalities in the biliary tree like choledochal cysts and 
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CBD strictures facilitate stone formation.16,17 However, in 

the present study, only 8.3% and 3.6% of the patients had 

choledochal cysts and CBD stricture, respectively. Further-

more, the majority of stones were found in anatomically 

normal biliary systems.

The properties of stones are helpful in predicting the 

outcome of endoscopic clearance. Large, impacted, multi-

ple or intrahepatic stones are considered difficult to ex-

tract and need more sophisticated methods like mechan-

ical or laser lithotripsy.18,19 A majority of patients included 

in the study had single or distal CBD stones, the clearance 

of which is not a difficult task. Moreover, 95.24% of pa-

tients had stones smaller than 1.5 cm, which is also a fa-

vorable feature for successful endoscopic clearance.19 

Therefore, the vast majority of the sample had a favorable 

stone profile despite the complicated nature of the clinical 

course.

The criteria to categorize CBD stones into primary or 

secondary stones were introduced by Madden6 in 1973 

and amended later by Saharia in 1976.7 Saharia et al.7 

identified CBD stones as “the absence of a long cystic 

duct remnant or a biliary stricture from the previous chol-

ecystectomy, at least a two-year symptom-free interval 

following cholecystectomy, and soft, light brown stones 

or sludge present in the common duct”. All patients with 

intact gallbladder (89.7%) were placed under secondary 

stone category based on the above-mentioned criteria. All 

the post cholecystectomy patients (10.3%) were also 

placed under this category, as they presented with the 

symptoms within two years from the date of cholecys-

tectomy. Therefore, the possibility of the presence of pri-

mary CBD stones in our patients was ruled out. Although 

the physical or chemical properties of the stones were not 

investigated in the present study, as they were beyond the 

objectives of the study, the presence of primary CBD 

STONE in the patients was ruled out because of the other 

two criteria. This highlights the need for a revision of the 

five-decade-old criteria.

CBD stones found in Sri Lankan patients are predom-

inantly single, distal and small, which are the favorable 

features for successful endoscopic clearance. Elderly pa-

tients with CBD STONE should be given more attention 

because they tend to follow a more complicated disease 

course. None of the stones found in this study could be 

categorized into a primary CBD stone according to the 

available criteria, although most of the stones were found 

in an anatomically normal biliary tree. Consequently, a re-

vision of the classification theory of CBD stones is 

necessary.
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