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Abstract 
Introduction: Acute cholecystitis following endoscopic common bile duct (CBD) stone removal is a recognized 
but underreported complication. Identifying the risk factors associated with post-procedural cholecystitis is 
important for early diagnosis, prevention, and appropriate management. 
Aim: To evaluate the risk factors of acute cholecystitis after endoscopic common bile duct (CBD) stone 
removal. 
Materials and Methods: This study included patients who underwent endoscopic removal of CBD stones. 
Demographic data, clinical history, gallbladder status, stone characteristics, procedural details, and post-
procedural outcomes were analyzed. Patients were followed for the development of acute cholecystitis. Risk 
factors such as gallbladder stones, cystic duct obstruction, multiple or large stones, gallbladder wall thickening, 
and history of biliary symptoms were assessed. Statistical analysis was performed to identify significant 
predictors. 
Results: Acute cholecystitis developed in a subset of patients following CBD stone removal. The presence of 
gallbladder stones, especially multiple or large stones, was a significant risk factor. Patients with cystic duct 
obstruction or impaired gallbladder emptying showed a higher incidence of cholecystitis. A prior history of 
biliary colic or cholangitis was also associated with increased risk. Procedural factors such as incomplete 
clearance of biliary sludge and post-endoscopic papillary edema may have contributed to gallbladder stasis and 
subsequent inflammation. Post-ERCP complications show variable timing, with pancreatitis occurring early (2.5 
± 1.2 days) and cholangitis (8.0 ± 3.9 days) and acute cholecystitis (12.0 ± 5.8 days) presenting later, 
underscoring the need for both immediate and delayed surveillance. 
Conclusion: Acute cholecystitis after endoscopic CBD stone removal is associated with identifiable risk factors, 
including gallbladder stones, impaired cystic duct patency, and pre-existing biliary disease. Careful patient 
selection, close post-procedural monitoring, and consideration of prophylactic cholecystectomy in high-risk 
patients may help reduce the incidence of this complication. 
Keywords: Acute Cholecystitis, Endoscopic Retrograde Cholangiopancreatography, CBD Stones, Risk Factors, 
Gallbladder Stones, post-ERCP Complications. 
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Introduction  

Acute cholecystitis is a common inflammatory 
condition of the gallbladder, most frequently 
caused by obstruction of the cystic duct, usually 
due to gallstones. It represents one of the leading 
causes of acute abdomen requiring hospitalization 
and surgical intervention worldwide [1]. The 
pathophysiology involves gallbladder distension, 
bile stasis, secondary infection, and inflammatory 
cascade activation, which may progress to 

complications if not managed promptly [2]. 
Endoscopic retrograde cholangiopancreatography 
(ERCP) has become the standard therapeutic 
modality for the management of common bile duct 
(CBD) stones, offering a minimally invasive 
alternative to surgery. With advancements in 
endoscopic techniques, successful clearance of 
CBD stones can be achieved in a majority of cases, 
reducing the need for open or laparoscopic bile 
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duct exploration [3]. However, despite its 
effectiveness, ERCP is associated with certain 
complications, including pancreatitis, bleeding, 
perforation, and, less commonly, acute cholecystitis 
[4]. Post-ERCP acute cholecystitis is an important 
but relatively under recognized complication that 
can occur after successful or even incomplete 
clearance of CBD stones [5]. The incidence of 
post-ERCP cholecystitis varies across studies but 
remains clinically significant due to its potential to 
cause morbidity and prolong hospital stay. The 
mechanism underlying this complication is 
multifactorial, including cystic duct obstruction by 
residual stones or sludge, edema following 
endoscopic manipulation, and bacterial 
contamination of bile leading to secondary 
infection. 

The presence of gallbladder stones is a major 
predisposing factor for the development of acute 
cholecystitis after CBD stone removal. Retained 
gallstones within the gallbladder can migrate into 
the cystic duct or cause intermittent obstruction, 
leading to biliary stasis and inflammation [6]. 
Additionally, gallbladder wall thickening, poor 
contractility, and underlying chronic inflammation 
further increase susceptibility to post-procedural 
cholecystitis. 

Cystic duct patency plays a crucial role in 
gallbladder drainage, and its obstruction has been 
identified as a key risk factor for the development 
of acute cholecystitis following endoscopic 
intervention. Edema or spasm of the ampulla of 
Vater after ERCP may transiently impair bile flow, 
contributing to gallbladder distension and 
inflammation. Furthermore, mechanical factors 
such as instrumentation during sphincterotomy or 
stone extraction may exacerbate these changes [7]. 

In addition to anatomical and mechanical factors, 
microbiological aspects also play an important role.  

Biliary contamination during ERCP can introduce 
pathogens into the biliary tree, leading to infection 
and inflammation of the gallbladder. Common 
organisms isolated in such cases include 
Escherichia coli and Klebsiella species, which are 
known to ascend from the duodenum into the 
biliary system under favorable conditions [8]. 
Patient-related factors such as advanced age, 
diabetes mellitus, and prior episodes of biliary 
disease have also been associated with an increased 
risk of developing acute cholecystitis after ERCP.  

These comorbidities may impair immune response, 
alter gallbladder motility, and predispose patients 
to infection and inflammation. Moreover, patients 
with a history of recurrent biliary colic or 
cholangitis may already have compromised 
gallbladder function, making them more vulnerable 
to post-procedural complications [9].  Despite the 
widespread use of ERCP, there remains a lack of 

consensus regarding the identification of patients at 
high risk for developing acute cholecystitis 
following CBD stone removal . Early recognition 
of risk factors is essential to guide clinical decision-
making, including the consideration of prophylactic 
cholecystectomy in selected patients. Preventive 
strategies, close monitoring, and timely 
intervention can significantly reduce morbidity 
associated with this complication. 

Several studies have emphasized the importance of 
evaluating gallbladder status prior to and following 
ERCP to predict outcomes and guide management 
strategies. Imaging modalities such as 
ultrasonography and magnetic resonance 
cholangiopancreatography (MRCP) are useful in 
assessing gallbladder stones, wall thickness, and 
cystic duct patency, thereby aiding in risk 
stratification [10]. The aim of this study is to 
evaluate the risk factors associated with the 
development of acute cholecystitis following 
endoscopic removal of common bile duct stones. 

The objectives are to determine the incidence of 
post-procedural acute cholecystitis, assess patient-
related factors (such as age, gender, and 
comorbidities), evaluate gallbladder-related factors 
(such as presence of gallstones and cystic duct 
patency), and analyze procedure-related factors 
influencing its occurrence. The study also aims to 
identify high-risk patients and improve strategies 
for early diagnosis and prevention of this 
complication. 

Materials and Methods 

Study Design: This study is designed as a 
prospective observational study  

Place of Study: Department of Surgery and 
Gastroenterology, Santiniketan Medical College 
and Prafulla Chandra Sen Government Medical 
College, Arambagh. 

Period of Study: March 2024 to September 2025. 

Study population: The study population includes 
all patients diagnosed with CBD stones and treated 
with endoscopic stone removal during the study 
period. Patients are selected from those admitted to 
the hospital and undergoing endoscopic retrograde 
cholangiopancreatography (ERCP) for therapeutic 
management. 

Sample size: The study included 80 patients 
diagnosed with common bile duct (CBD) stones 
who underwent endoscopic retrograde 
cholangiopancreatography (ERCP) for stone 
removal. 

Inclusion Criteria 

• Are diagnosed with common bile duct stones 
confirmed by imaging or ERCP.  
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• Undergo successful endoscopic removal of 
CBD stones.  

• Are aged 18 years and above.  
• Provide informed consent to participate in the 

study.  
• Are willing to comply with follow-up after the 

procedure.  

Exclusion Criteria 

• Have a prior history of cholecystectomy.  
• Present with acute cholecystitis at the time of 

admission or before ERCP.  
• Have malignancy of the biliary tract or 

gallbladder.  
• Have incomplete or failed ERCP procedure.  
• Are lost to follow-up or unwilling to 

participate in follow-up.  
• Have severe comorbid conditions that may 

interfere with study outcomes or follow-up 
assessment. 

Statistical Analysis: For statistical analysis data 
were entered into a Microsoft excel spreadsheet 
and then analyzed by SPSS (version 27.0; SPSS 
Inc., Chicago, IL, USA) and Graph Pad  Prism  
version  5.  Data had been summarized as mean and 
standard deviation for numerical variables and 
count and percentages for categorical variables.  
Two-sample t-tests for a difference in mean 
involved independent samples or unpaired samples.  

Paired t-tests were a form of blocking and had 
greater power than unpaired tests. A chi-squared 
test (χ2 test) was any statistical hypothesis test 
wherein the sampling distribution of the test 
statistic is a chi-squared distribution when the null 
hypothesis is true. Without other qualification, 'chi-
squared test' often is used as short for Pearson's chi-
squared test. Unpaired proportions were compared 
by Chi-square test or Fischer’s exact test, as 
appropriate.   

Explicit expressions that can be used to carry out 
various t-tests are given below. In each case, the 
formula for a test statistic that either exactly 
follows or closely approximates a t-distribution 
under the null hypothesis is given. Also, the 
appropriate degrees of freedom are given in each 
case. Each of these statistics can be used to carry 
out either a one-tailed test or a two-tailed test.  

Once a t value is determined, a p-value can be 
found using a table of values from Student's t-
distribution .If the calculated p-value is below the 
threshold chosen for statistical significance (usually 
the 0.10, the 0.05, or 0.01 level), then the null 
hypothesis is rejected in favour of the alternative 
hypothesis. P-value ≤ 0.05 was considered for 
statistically significant. 

Result

 
Table 1: Age Distribution of Patients (n = 80) 

Age Group (years) Number of Patients Percentage (%) 
18–30 18 22.5 
31–40 20 25 
41–50 22 27.5 
51–60 12 15 
>60 8 10 
Total 80 100 
 

Table 2: Gender Distribution of Patients (n = 80) 
Gender Number of Patients Percentage (%) 
Male 34 42.5 
Female 46 57.5 
Total 80 100 
 

Table 3: Clinical Presentation (n = 80) 
Presentation Number of Patients Percentage (%) 
Right upper quadrant pain with jaundice 40 50 
Right upper quadrant pain only 18 22.5 
Nonspecific gastrointestinal symptoms 12 15 
Abdominal lump 10 12.5 
Total 80 100 
 

Table 4: Gallbladder Findings (n = 80) 
Finding Number of Patients Percentage (%) 
Cholelithiasis 42 52.5 
No gallstones 38 47.5 
Total 80 100 
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Table 5: Post-Endoscopic Complications (n = 80) 

Complication Number of Patients Percentage (%) 
Acute cholecystitis 18 22.5 
Pancreatitis 10 12.5 
Cholangitis 12 15 
No complications 40 50 
Total 80 100 
 

Table 6: Time interval from ERCP to complications 
Complication N Mean ± SD (days) Median Minimum Maximum 
Acute cholecystitis 18 12.0 ± 5.8 10 3 27 
Pancreatitis 10 2.5 ± 1.2 2 1 5 
Cholangitis 12 8.0 ± 3.9 7 2 18 
 

 
Figure 1: Clinical Presentation (n = 80) 

 

 
Figure 2: Post-Endoscopic Complications (n = 80) 

 

Age Distribution (n = 80): Out of 80 patients, 18 
patients (22.5%) were in the age group of 18–30 
years, 20 patients (25.0%) were in 31–40 years, 22 
patients (27.5%) were in 41–50 years, 12 patients 
(15.0%) were in 51–60 years, and 8 patients 
(10.0%) were above 60 years. 

Gender Distribution (n = 80): Out of 80 patients, 
46 patients (57.5%) were females and 34 patients 
(42.5%) were males. 

Clinical Presentation (n = 80): Out of 80 patients, 
40 patients (50.0%) presented with right upper 
quadrant pain with jaundice, 18 patients (22.5%) 
had isolated right upper quadrant pain, 12 patients 
(15.0%) had nonspecific gastrointestinal symptoms, 
and 10 patients (12.5%) presented with an 
abdominal lump. 

Gallbladder Findings (n = 80): Out of 80 patients, 
42 patients (52.5%) had cholelithiasis, while 38 
patients (47.5%) did not have gallstones. 
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Post-Endoscopic Development of Acute 
Cholecystitis (n = 80): Out of 80 patients, 18 
patients (22.5%) developed acute cholecystitis 
following endoscopic common bile duct stone 
removal, while 62 patients (77.5%) did not develop 
this complication 

Time interval from ERCP to complications: The 
time interval between endoscopic retrograde 
cholangiopancreatography (ERCP) and the 
development of post-procedural complications 
showed variability across different clinical 
outcomes. Acute cholecystitis was observed in 18 
patients with a mean onset time of 12.0 ± 5.8 days 
after ERCP, with a median of 10 days and a range 
of 3 to 27 days. Pancreatitis developed in 10 
patients, occurring early after the procedure with a 
mean time of 2.5 ± 1.2 days, median of 2 days, and 
a range of 1 to 5 days. Cholangitis was identified in 
12 patients, with a mean onset time of 8.0 ± 3.9 
days, median of 7 days, and a range of 2 to 18 days. 
These findings indicate that post-ERCP pancreatitis 
tends to occur early, whereas acute cholecystitis 
and cholangitis present in a relatively delayed 
fashion following the procedure. 

Discussion  

In the present study, we observed that the majority 
of patients belonged to the middle age group with a 
slight female predominance. This pattern is 
consistent with the epidemiological observations 
described by Everhart and Ruhl [11] and Shaffer 
[12], who reported that gallstone disease is more 
common in females due to hormonal influences 
such as estrogen, which promotes cholesterol 
supersaturation and gallstone formation. 

We found that the most common clinical 
presentation was right upper quadrant pain with 
jaundice, followed by isolated pain and nonspecific 
gastrointestinal symptoms. This is in agreement 
with Stinton and Shaffer [13], who described 
biliary colic and jaundice as the classical 
presentation of gallstone-related disease. Similarly, 
Longo et al. [14] in Harrison’s Principles of 
Internal Medicine highlighted that obstruction of 
bile flow leads to pain, jaundice, and, if persistent, 
inflammatory complications. 

In our study, more than half of the patients had 
cholelithiasis, indicating that gallbladder stones are 
a major predisposing factor. This finding is 
supported by Portincasa et al. [15], who explained 
that gallstone formation results from bile 
supersaturation, nucleation, and impaired 
gallbladder motility. Likewise, Shaffer [16] 
emphasized that gallstones are a major cause of 
biliary complications due to their role in causing 
obstruction and inflammation. 

We observed that a significant proportion of 
patients developed acute cholecystitis following 

endoscopic common bile duct stone removal. This 
complication has been described by Freeman [17], 
who reported that ERCP, although highly effective, 
may lead to biliary complications due to procedural 
manipulation. Similarly, Testoni et al. [18] 
highlighted that ERCP-related adverse events 
include infection, inflammation, and obstruction 
due to edema or sludge formation.  

We found that patients with gallstones had a higher 
risk of developing post-procedural cholecystitis. 
This observation is consistent with the findings of 
Bakker et al. [19], who reported that gallstones are 
a major risk factor for recurrent biliary events and 
complications. Additionally, Lee et al. [20] 
demonstrated that gallbladder dysfunction and 
impaired motility further increase the risk of 
inflammation in patients with cholelithiasis. 

In some patients without gallstones, acute 
cholecystitis still developed, suggesting that other 
mechanisms are involved. This is supported by 
Andriulli et al. [21], who described that bacterial 
contamination during endoscopic procedures can 
lead to biliary infection. Furthermore, Leung et al. 
[22] demonstrated that organisms such as 
Escherichia coli and Klebsiella species commonly 
colonize bile and contribute to inflammation and 
infection. 

We also observed that the majority of patients did 
not develop complications, indicating that 
endoscopic management is generally safe and 
effective. However, the occurrence of acute 
cholecystitis in a subset of patients highlights the 
need for vigilance. Chandrasekhara et al. [23] 
reported that although ERCP is widely used, it 
carries a risk of complications that can affect 
patient outcomes. 

Preventive strategies, including early identification 
of high-risk patients and consideration of 
cholecystectomy in selected cases, are supported by 
Elmunzer et al. [24], who emphasized that 
appropriate patient selection and preventive 
measures can reduce post-ERCP complications. 

Post-ERCP complications demonstrate distinct 
timing patterns. Pancreatitis occurs early (mean 2.5 
± 1.2 days), consistent with findings by Freeman 
ML [17] and Andriulli A et al. [21], likely due to 
procedure-induced pancreatic injury. Acute 
cholecystitis presents later (mean 12.0 ± 5.8 days), 
as described by Strasberg SM [1] and Kim GH et 
al. [9], related to cystic duct obstruction. 
Cholangitis shows intermediate onset (mean 8.0 ± 
3.9 days), supported by Leung JW et al. [8], and 
associated with biliary infection and inadequate 
drainage. 

Conclusion 

The present study demonstrates that acute 
cholecystitis following endoscopic removal of 



International Journal of Pharmaceutical Quality Assurance                 e-ISSN: 0975-9506, p-ISSN:2961-6093 

Saha et al.                                                       International Journal of Pharmaceutical Quality Assurance 

141 

common bile duct stones is an important post-
procedural complication, occurring in a notable 
proportion of patients. The development of this 
condition appears to be associated with identifiable 
risk factors, particularly the presence of gallbladder 
stones and pre-existing biliary symptoms. Female 
patients and those with underlying gallbladder 
pathology showed a higher tendency toward 
developing complications. Endoscopic removal of 
CBD stones remains an effective and minimally 
invasive therapeutic modality; however, it does not 
eliminate the risk of subsequent gallbladder-related 
complications. Patients with residual gallbladder 
stones or impaired gallbladder function are at 
increased risk and require careful monitoring after 
the procedure. Early recognition of high-risk 
patients, along with close clinical follow-up, is 
essential for timely diagnosis and management of 
acute cholecystitis. Preventive strategies, including 
consideration of cholecystectomy in selected high-
risk patients, may help reduce morbidity. 
Additionally, post-ERCP complications exhibit 
variable timing: pancreatitis tends to occur early 
(mean 2.5 ± 1.2 days), whereas cholangitis (8.0 ± 
3.9 days) and acute cholecystitis (12.0 ± 5.8 days) 
typically present later. This highlights the need for 
both immediate and delayed surveillance following 
the procedure. In conclusion, a thorough 
understanding of risk factors and vigilant post-
procedural surveillance are crucial in improving 
patient outcomes and minimizing complications 
following endoscopic common bile duct stone 
removal. 
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