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Abstract 

 
Introduction: Choledocholithiasis occurs most commonly, the 

probability of calculi in the bile duct increases significantly with 

the age of patients. Our study aimed to assess the situation of 

choledocholithiasis in Moscow, and study the characteristics of the 

disease in elderly patients. Methods: This was a retrospective 

study, including patients referred to the surgical department of the 

V. V. Vinogradov state medical center in Moscow, for the periods 

between 2017 - 2019. Data were  collected from the records of the 

patients and cross-checked with endoscopic and cholangiography 

images. A total of 140 patients were included in this study. 

Results: The mean age of the patients was 79.9 years. Patients 

presented with obstructive jaundice (58.57%), cholangitis (25%), 

biliary colic or upper abdominal pain (14.22%), and acute biliary 

pancreatitis (2.14%). There were 15 (10.71%) post-

cholecystectomy patients. Concomitant gallbladder stones were 

found in 95 patients (67.85%). Juxta-papillary diverticula were 

found in 19 patients (13.57%). Seven patients (5%) and 15 patients 

(10.71%) were found to have common bile duct strictures and 

choledochal cysts, respectively. Stones were commonly found in 

the distal common bile duct (68.57%). A majority of the patients 

had a single stone (47.85%). In 115 patients (82.14%), the size of 

the largest stones measured between 0.5-1.5 cm. Conclusion: 

Choledocholithiasis affects the elderly ages of most patients, the 

percentage of its occurrence has increased in females compared to 

that of males. The most common symptoms of the disease were 

obstructive jaundice, with the formation of distal stones, with no 

primary formation being. These characteristics were favorable for 

successful endoscopic removal of stones. 

 

Keywords: Choledocholithiasis, common bile duct, distribution, 

elderly, features.  

Introduction  

Common bile duct (CBD) stones are crystallized deposits 

containing cholesterol and /or bilirubin, which are most often 

formed in the gallbladder (Tiderington et al., 2016). CBD 

commonly occurs in about 20% of adults in Europe and the USA, 

it’s prevalence rate around the world varies depending on the 
environment and the genetic factors of people (Portincasa, 

Moschetta, and Palasciano 2006) . 

Currently, cholecystectomy is the most effective way in the 

treatment of cholelithiasis, it was recorded that more than 700 

thousand cholecystectomies performed in the United States and up 

to 300 thousand in the Russian Federation annually (Ermolov et al. 

2002). The probability of calculi in the bile duct increases 

significantly with the age of patients, Choledocholithiasis in 

patients under the age of 60 years old observed on average in 6% 

of cases, while in patients older than 80 years - up to 33% and 

higher. Naturally, calculous cholecystitis complicated by 

obstructive jaundice reaches 44.0-83.9% of patients (Dorrance et 

al. 1999; Targarona et al. 1996). 

CBD stones are classified as primary and secondary stones, a stone 

formed in the CBD is considered as a primary stone, whereas 

gallstones can thread from the gallbladder and through the cystic 

duct, to the common bile duct (CBD) spontaneously (Jones and 

Deppen 2020). These stones are known as secondary bile duct 

stones (Frybova et al. 2018; Wilkins et al. 2017). 

Approximately, one-third of patients have a spontaneous passage 

of stones along the bile ducts, based on the disappearance of stones 

6 weeks after the diagnosis is determined using an in-situ catheters 

of cholangiography (Maple et al. 2010). In general, patients with 

symptomatic bile duct stones are mostly at greater risk of future 

problems than patients with asymptomatic stones. The most 

common symptoms in a patient with gallstones are pain in the right 

hypochondrium and/or epigastrium, nausea, and vomiting (Ren-

Zhang, et al., 2020; Alzahrani, et al., 2019; Darkhor, et al., 2018; 

Mathialagan, et al., 2018). The pain usually lasts longer than with 

biliary colic. Patients may also complain of intermittent jaundice, 

if the bile stone is large enough and in the correct position, 

complete obstruction of the bile duct may occur, and patient 

jaundice can persist and progress. A thorough analysis of the 

symptoms may indicate that the patient has colorless stools and 

dark urine as a result of conjugated hyperbilirubinemia. If the stone 

passes through the CBD and then blocks the pancreatic duct and 

acute pancreatitis may occur (Jaffe 2009; Sanders and Kingsnorth, 

2007). 

Our study aimed to assess the epidemiological situation of 

choledocholithiasis in Moscow, and study some clinical and 

endoscopic features in elderly patients. 

 Materials and Methods 

This was a retrospective study including patients referred to the 

surgical department of the V. V. Vinogradov state medical center 

in Moscow- Russia, for endoscopic management of CBD stones 

from all parts of the city. All patients who underwent therapeutic 
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ERCP for choledocholithiasis for the first time for the period from 

2017 to 2019 were included in the study. All patients met the 

standard to be classified into the high-risk group of having CBD 

stone in proportion to the American Society of Gastrointestinal 

Endoscopy guidelines (Maple et al. 2010). 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 surgical department database of the 

City clinical hospital named after. V. V. Vinogradova in Moscow- 

Russia. Data were collected from the records of the patients and 

cross-checked with endoscopic and cholangiography images. A 

proforma containing demographic, clinical, ultrasound scan 

(USS), and ERCP data for each patient was prepared. Information 

was recorded on the amount and size of the stones, their position 

in the biliary tree, CBD dimensions. If multiple stones were found, 

it was considered the size of the largest stone. For the analysis, the 

results of cholangiogram were considered over USS results. Data 

were analyzed using (Microsoft Excel 2016) and the statistical 

program StatPlus v.5. According to the age, the patients have 

grouped into 60-64, 65-69, 70-74,75-79,80-93, and ≥ 94 year’s 
categories.  

Results 

Only 140 patients had sufficient data for analysis out of 199 

patients diagnosed with choledocholithiasis by ERCP. The mean 

age of the selected inhabitants in this research was 79.9 years old 

(range 60-94 years). The most common age range was 80-93 years 

(47.85%) (Fig. 1). The ratio of male: female was 40.7:59.3. The 

mean age for males was 89 years (SD±1.860), and for females was 

80 years (SD±1.540). A significant difference (p＜0.001) was 

recorded between the mean ages of the patients.  

 
Figure 1. Age distribution of patients with choledocholithiasis 

Patient distribution according to the clinical symptoms  is depicted 

in Table 1.  A significant increase (p＜0.01) was recorded in the 

average age of patients with cholangitis compared to patients with 

acute biliary pancreatitis or abdominal pain/biliary colic. During 

ERCP, about 83.57% of patients with cholecystitis were diagnosed 

with acute septicemia. Out of 20 patients with upper abdominal 

pain or biliary colic, 12 patients (8.57%) were registered for 

cholecystectomy due to cholelithiasis, and the ERCP was 

performed before the surgery. 

Table 1. Patient distribution according to the clinical symptoms 

Clinical symptoms Total Mean age (years) Males Females 

Obstructivejaundice 82 (58.57%) 85.5 28 (34.14%) 54 (65.85%) 

Cholangitis 35 (25%) 89.7 21 (60%) 14 (40%) 

Abdominal pain/Biliary colic 20 (14.28%) 81.4 8 (40%) 12 (60%) 

Biliary pancreatitis 3 (2.14%) 79.2 0 (0%) 3 (100%) 

During the research period, cholecystectomy was performed for 15 

patients (10.71%), of the remaining 125 patients with an intact 

gallbladder, 95 patients (67.85%) were diagnosed with gallbladder 

stone. No relationship was observed between gender, age, clinical 

symptoms, and the presence of gallstones. 

CBD strictures were found in 7 patients (5%), and choledochal 

cysts in 15 patients (10.71%). 19 patients (13.57%) were found to 

have a juxtapapillary diverticulum. Patients with diverticula (mean 

age 74.7 years) were significantly older than patients without them 

(mean age 67.2 years, p＜0.005), and they were significantly more 

possible to have multiple stones and to present with jaundice than 

other studied complications of the disease (p＜0.01).  

Table 2 shows the distribution of patients according to features of 

the stones (the number of stones, size, and position of them in the 

biliary tree).
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Table 2. The distribution of patients according to the features of the stones. 
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According to 

stone amount 

According to 

position of the stone 

According to 

size of the stone 

Single 

stone 

2 

stones 

3  

stones 

Multiple 

stones 
Intrahepatic Proximal Mid Distal ＜ 0.5 cm 0.5-1 cm 1-1.5 cm ＞ 1.5 cm 

Number 

of patients 
67 15 5 53 1 9 34 96 18 47 68 7 

% 47.85 10.71 3.57 37.85 0.71 6.42 24.28 68.57 12.85 33.57 48.57 5 

Discussion 

Most of the patients in this study (85.71%) were found to have 

obstructive jaundice, cholangitis, or acute biliary pancreatitis, and 

these are considered serious complications of the disease in older 

patients, while the rest of the study patients had either distinct 

biliary colic or presented with non-specific upper abdominal pain, 

which indicates the symptoms of a distinct choledocholithiasis. 

Since patients included in the sample originated from various parts 

of Moscow city, the findings can be generalized to the Moscow 

population. Therefore, this study characterizes the disease features 

of a unique population. 

The increase in age and male gender are considered as risk factors 

for complicated choledocholithiasis (Kummerow et al. 2012). In 

our study, it was found that choledocholithiasis affects the elderly 

population with a predominance of women. The mean age for 

females with this disease in this study was less than the mean age 

for males by 9 years, this indicates that females to be at increased 

risk for symptomatic choledocholithiasis. 

The older patients presented an inclination to have cholangitis 

while the younger patients showed an inclination to have 

abdominal pain or biliary colic, so confirming the fact that older 

patients had a more complicated disease.  

Juxtapapillary diverticulum is associated with choledocholithiasis, 

which leads to technical difficulty during biliary cannulation 

(Jones and Deppen 2019). The lower spread of juxtapapillary 

diverticulum was recorded in the patients of our study (13.57%), 

compared to the other studies reported a spread of 26% (Hagege et 

al. 1992). Based on the present information, a higher spread of 

diverticula in older patients proposes an acquired etiology. (Osnes 

et al. 1981) Choledochal cysts and CBD strictures are considered 

important factors that help to facilitate the formation of stones 

(Savader et al. 1991), though, in this study, only 10.71% and 5 % 

of the patients were with choledochal cysts and CBD stricture, 

respectively. 

The characteristics of stones help predict the outcome of 

endoscopic clearance. Big, impacted, multiple or intrahepatic 

stones are considered difficult to extract and need more advanced 

techniques (McHenry and Lehman 2006; Stefanidis et al. 2012). 

Most of the patients in this study had single or distal CBD stones, 

the removal of which is not a complicated mission. Furthermore, 

94.99% of patients had stones smaller than 1.5 cm, which is also a 

suitable feature for successful endoscopic removal (McHenry and 

Lehman 2006). 

The standard to classify CBD stones into primary or secondary 

stones were presented by (Madden 1973) then modified by 

(Saharia, Zuidema, and Cameron 1977), they identified CBD 

stones as “the absence of a long cystic duct remnant or a biliary 
stricture from the previous cholecystectomy, at least a two-year 

symptom-free interval following cholecystectomy, and soft, light 

brownstones or sludge present in the common duct”. Based on the 

previous classification, all patients with intact gallbladder 

(89.28%) were classified under secondary stone class. All the after-

cholecystectomy patients (10.71%) were also classified under this 

class, where they showed symptoms within two years from the date 

of cholecystectomy. 

CBD stones found in our study patients are mainly single, distal, 

and small, which are the suitable features for effective endoscopic 

removal.  

Conclusions 

As a result of our study, we conclude that choledocholithiasis 

affects the elderly ages of most patients who should be given more 

attention because they tend to follow a more complex disease 

course. The percentage of its occurrence has increased in females 

compared to that of males. Also, we found that the most common 

symptoms of the disease were obstructive jaundice, with the 

formation of distal stones, and with a high rate of single stones with 

a diameter of 0.5-1.1 cm, with no primary formation being. These 

characteristics were favorable for successful endoscopic removal 

of stones. None of the stones found in our study may be classified 

into a primary CBD stone according to the available standards, 

although a lot of the stones were found in an anatomically normal 

biliary tree. As a result, it is necessary to review the classification 

theory of CBD stones. 

Abbreviations 

CBD: Common Bile Duct 

ERCP: Endoscopic Retrograde Cholangiopancreatography 

USS: Ultrasound scan. 
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