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Abstract: Difficult common bile duct (CBD) stones provide challenges in their therapeutic 

management, especially per endoscopic treatment. In this study, the author would like to show the 

effectiveness of limited ES and EPLBD in the management of patients with difficult CBD stones 

in their center. This is a retrospective study from June 2020 to April 2024, in which patients with 

difficult CBD stones received endoscopic management with limited endoscopic sphincterotomy 

and EPLBD. Length of procedure, success rate, morbidity, and mortality rate were recorded and 

evaluated. The results showed that a total of 98 patients were included in the study, ages ranging 

from 23 to 83 y.o. The length of the procedure was 44 + 11 minutes, with the success rate of CBD 

stone retrieval and duct clearance at 70.4%. Etiologies of difficult CBD stones consist of stone size 

> 1.5 cm (47.96%), combined cause (27.55%), multiple CBD stones less than 1.5 cm (13.26%), 

and tapering of distal CBD (11.22%). Morbidities such as melena (5.1%), post-ERCP pancreatitis 

(PEP) (3.06%), cholangitis (1.02%), and duodenal perforation (1.02%) occurred. One mortality 

incidence occurred due to severe cholangitis and sepsis. The mean period of EPLBD performed 

was 2.7 + 1.57 minutes. The pressure strength of the CRE balloon dilator commonly used was 4.5 

atm. In conclusion, limited ES and EPLBD offer quite satisfactory results in the management of 

difficult CBD stones, with the success rate as high as 70.4% and an acceptable morbidity rate. 

Keywords: endoscopic papillary large-balloon dilation (EPLBD); difficult CBD stones 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://doi.org/10.35790/msj.v7i2.59702
https://ejournal.unsrat.ac.id/index.php/msj
mailto:michaeltendean@yahoo.com
mailto:steven_paparang@yahoo.co.id


Tendean et al: Management of difficult common bile duct stone   343 

 

INTRODUCTION 

Gallstones remain a common problem for people in developing countries, with 10-25% of 

the patients suffering pain or complications because of stones migrating into the common bile 

duct (CBD).1-3 GallRiks study stated that common bile duct (CBD) stones must be removed to 

reduce complications because a quarter of cases would develop complications (pancreatitis, 

cholangitis, obstruction of the bile duct) in a four-year follow-up study.4 Suspected CBDS 

would undergo Live Function Test (LFTs) and Abdominal Ultrasound (USG) to determine 

further evaluations. LFTs such as total bilirubin, ALP, AST-ALT, and GGT are recommended 

for patients with suspected CBD stones. In five studies, USG findings of CBD dilatation were 

considered positive findings for CBD stones.5-8 

Specific consideration for patients aged more than 55 years old with normal LFTs, because 

there were two studies documenting CBD stones in patients of that specific character10,11. 

Difficult biliary stones are defined by their diameter (>1.5 cm), number, unusual shape (barrel-

shaped), or location (intrahepatic, cystic duct), or because of anatomical factors (such as 

narrowed bile duct, distal stone, sigmoid-shaped CBD, impacted stone, short distal CBD, or 

acute angulated distal CBD).12,13 Common bile duct stones usually undergo endoscopic 

retrograde cholangiopancreatography (ERCP) or surgical cholecystectomy. 

Visualized bile duct stone is the indication to perform the EPLBD alone or in combination. 

Perforation and CBD stricture are among its complications. There is no specific size selection of 

the balloon dilation; in most studies, distal CBD diameter is used as the parameter14-18. When 

CBD stones cannot be removed, a plastic stent is often placed to relieve the obstruction for 3-6 

months to prevent biliary cholangitis. Laparoscopic cholecystectomy would be the next therapy 

following ERCP to be performed two weeks after ERCP to prevent biliary events like 

cholangitis, pancreatitis, jaundice, and biliary colic. In this study, the author would like to show 

that limited endoscopic sphincterotomy and EPLBD are effective in terms of reduced risk of 

complication, preservation of sphincter function, and high success rate. 

 

METHODS 

This was a retrospective study from June 2020 to April 2024, in which patients with 

difficult CBD stones received endoscopic management with limited endoscopic sphincterotomy 

and EPLBD. Length of procedure, success rate, morbidity, and mortality rate were recorded and 

evaluated. 

 

RESULTS 

Figure 1 showed that from June 2020 to April 2024, Prof. Dr. R.D. Kandou General Hospital 

conducted 502 ERCPs, with CBD stones being the predominant cause in 349 cases (70%), 

malignancy in 118 cases (24%), and other causes in as many as 35 cases (7%). Figure 2 showed 

that for CBD stones, out of 349 cases, there were 251 patients (72%) with simple CBD stones 

excluded from the study and 98 patients (28%) with difficult CBD stones included in this study. 
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Table 1 showed that sample ages ranging from 23 to 83 y.o. As seen in table 1, etiologies of 

difficult CBD stones consist of stone size > 1.5 cm (47.96%), combined cause (27.55%), 

multiple CBD stones less than 1.5 cm (13.26%), and tapering of distal CBD (11.22%). 

 
Table 1. Characteristics of patients with difficult CBD stones in this study 
 

Characteristics of patients Total (N = 98) 

Age range 23-83 years  

Male, N (%) 52 (53.06%) 

Female, N (%) 46 (46.94%) 

Etiologies of difficult CBD stones  

Stone size > 1.5 cm 47 (47.96%) 

Multiple CBD Stone with stone size <1.5 cm 13 (13.26%) 

Tapering of Distal CBD 11 (11.22%) 

Combined Causes 27 (27.55%) 

 

Table 2 showed that the length of the procedure was 44 + 11 minutes, with the success rate of 

CBD stone retrieval and duct clearance at 70.4%. The mean period of EPLBD performed was 

2.7+1.57 minutes. The pressure strength of the CRE balloon dilator commonly used was 4.5 atm.  

 
Table 2. Average intraoperative characteristics 
 

Intraoperative characteristics Length of procedures 

Mean length of procedure 44 + 11 minutes 

Mean period of EPLBD 2.7 + 1.57 minutes 

The most common pressure strength used for 

controlled radial expansion (CRE) balloon dilator 

4.5 ATM 

 

Table 3 showed that morbidities such as melena (5.1%), post-ERCP pancreatitis (PEP) 

(3.06%), cholangitis (1.02%), and duodenal perforation (1.02%) occurred. One mortality 

incidence occurred due to severe cholangitis and sepsis. 

 
Table 3. Morbidities and mortality 
 

Morbidities and mortality Total (%) 

Morbidities  

Melena 5 (5.1%) 

Post ERCP pancreatitis 3 (3.06%) 

Duodenal perforation 1 (1.02%) 

Mortality 

Cholangitis 

 

1 (1.02%) 

 

DISCUSSION 

The European Society of Gastrointestinal Endoscopy recommends an adequate extraction 

for stones should be provided according to papilla-stone size and its common bile duct anatomy. 

The procedures are biliary cannulation (papillary balloon dilatation/basket catheters) and 

endoscopic sphincterotomy.19-21 The critical step is to determine whether to use endoscopic 

balloon dilation alone, endoscopic dilation alone, or a combination.18,20 There are seven 

randomized control trials (RCTs) and five meta-analyses that showed the superiority of 

combined endoscopic sphincterotomy and balloon dilatation over sphincterotomy alone to 

reduce the need for mechanical lithotripsy. Although conventional ERCP, which includes 

endoscopic sphincterotomy followed by balloon or basket extraction for common bile duct 

stones, is a routine procedure, about 10% to 15% of bile duct stones fail to be removed, 

especially because of bile duct stones with a diameter of > 15 mm.22  
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In comparison with ES alone, results from a 2018 study conducted in Taiwan by Kuo et al. 

reported that limited ES-EPLBD showed a high success rate but required a longer procedure 

time during the first session treatment.23 Different results were reported in Japan by Hirofumi et 

al. in 2020, who concluded that EPLBD without ES for the treatment of large CBD stones 

obtained greater stone-free results in a single operation without any increase in side effects 

compared to EPLBD with ES.24  

Regarding the high success rate of the EPLBD procedure with ES, it can be caused by the 

combination of the procedure itself which is able to increase the diameter of the papilla and 

distal CBD at the same time. 

When comparing endoscopic sphincterotomy (ES) and the combination of limited 

endoscopic sphincterotomy with EPLBD in terms of pancreatobiliary reflux, ES alone can 

reduces function of the sphincter while limited ES with EPLBD allow preservation of papillary 

sphincter function and reduce the risk of pancreatobilliary reflux.25,26  

During this study, one patient died due to severe cholangitis and sepsis. This mortality is 

related to the length of the patient's illness, visit to the hospital when the jaundice is getting 

worse, and the stone is large.  In contrast to the study done by Hossam et al. in 2023, who 

reported no single mortality case during their study.27 

The mean period of EPLBD in our study is 2.7 minutes, with the complication rate of post-

ERCP pancreatitis being 3.06%. This result is in line with a study from Liao et al. in 2012, 

which stated that a dilation duration of <1 minute increases the risk of post-ERCP pancreatitis, 

so that an adequate dilation duration of >1 minute is recommended compared to EST because of 

the lower complication rate.28 

Complications of bleeding after the procedure were higher in an ES alone compared to the 

combination procedure. Result by Guo et al. in a 2014 study conducted in China, the rate of 

bleeding was significantly higher in an ES-alone group than in the EPLBD group [1/64 (1.6%) 

vs. 5/89 (5.6%), P < 0.05].29 

According to Ishii et al., this is because the nature of limited EST which entails a smaller 

incision in the sphincter of Oddi than a full sphincterotomy.30 

Also the use of a balloon to dilate the papilla is less traumatic than full cutting, which 

further reducing the risk of bleeding.31 

There were several limitations in our study. This result comes from a single center with a 

population that is limited. To eliminate these two limitations, it is better to conduct a multicenter 

study. The morbidity and mortality in this study only observed in short period of time, not a 

long-term which also important to determine the safety of procedure and stone recurrence. 

Future studies with long-term evaluation should be conducted. 

 

CONCLUSION 

Combination of limited endoscopic sphincterotomy and endoscopic papillary large balloon 

dilatation can be used as a first-line approach to treat visualized large bile duct stones that were 

defined as difficult biliary stones with an acceptable morbidity rate. 
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