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Objective: To evaluate the necessity of routine nasobiliary cholangiography (NBC) after Endoscopic retrograde cholangiopancreato
graphy (ERCP) for common bile duct stones (CBDS) by comparing outcomes between patients with and without post-ERCP NBC.
Methods: Consecutive patients who underwent ERCP with CBDS extraction between January 2021 and June 2024. We compared the 
outcomes of patients who underwent NBC versus those who did not receive NBC after ERCP for CBDS extraction. The primary 
outcome was the incidence rate of residual stones (detected within≤6 months). Secondary outcomes included recurrence of CBDS 
(more than 6 months), hospitalization duration, antibiotic use duration, and overall cost. Multivariate logistic regression was used to 
identify independent predictors, reported with odds ratios (ORs) and 95% confidence intervals (CIs).
Results: The overall residual stone rate was 5.2% (16/308). The residual stone rate was 7.1% (10/141) in the NBC group, compared to 3.6% 
(6/167) in the no-NBC group, with no statistically significant difference between the groups (p=0.168). Post-ERCP NBC significantly 
increased costs (p<0.01). Large stone diameter (OR=5.48, 95% CI: 1.16–25.87) was an independent predictor for residual stones.
Conclusion: Routine NBC after ERCP for CBDS may not be necessary as it did not reduce residual stone rates but increased costs. 
NBC should be considered selectively for patients with large stone diameter (>11.06 mm) or multiple stones.
Keywords: common bile duct stones, cost-benefit analysis, postoperative imaging, residual stones, stone recurrence

Introduction
Common bile duct stones (CBDS) represent a prevalent clinical challenge in gastroenterology practice worldwide.1–3 

Endoscopic retrograde cholangiopancreatography (ERCP) and laparoscopic common bile duct exploration (LCBDE) have 
proven to be safe and effective ways of managing CBDS.4,5 Nowadays, ERCP has established itself as the gold standard for 
management due to its minimally invasive profile and high technical success.6–8 Despite technical advancements, complete 
stone clearance is not always achieved, with reported rates of residual stones ranging from 4% to 25%.9 These residual 
fragments can lead to significant complications, including recurrent cholangitis, pancreatitis,10 and the need for intervention, 
underscoring the critical importance of reliable post-procedural verification of biliary clearance.

Even if the extraction appears to be complete, residual stones may remain. Accordingly, in addition to balloon- 
occluded cholangiography, some endoscopists insert a nasobiliary drainage tube and later evaluate residual stones 
using cholangiography or other techniques.11 Balloon occlusion cholangiography is widely used owing to its 
simplicity and real-time capability but may miss small or radiolucent stones. Intraductal ultrasound (IDUS) offers 
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high sensitivity without the need for contrast but requires specialized equipment and expertise, limiting its routine 
use.12 Cholangioscopy allows for direct visual inspection and targeted therapy but is costly, time-consuming, and 
not universally available.13,14 In this context, nasobiliary cholangiography (NBC) serves as a practical alternative, 
providing dynamic, high-resolution imaging of the biliary tree through an indwelling catheter.

Despite the advantages of NBC, there remains ongoing debate about its routine use after ERCP. While NBC is more 
sensitive than standard occlusion cholangiography and more accessible than IDUS or cholangioscopy, it entails additional 
procedure time, patient discomfort and costs. Previous prospective studies have questioned the necessity of routine 
nasobiliary drainage following ERCP, demonstrating that it may prolong hospitalization, increase patient discomfort, and 
extend radiation exposure without clear clinical benefit. Furthermore, no major guidelines currently provide definitive 
indications for nasobiliary tube placement after stone extraction, highlighting the ongoing uncertainty in clinical 
practice.15 Existing studies suggest that omitting endoscopic nasobiliary drainage (ENBD) after elective common bile 
duct stone clearance appears to be safe in selected patients.16 This supports a shift toward more selective use of ENBD 
rather than routine placement. In contrast to the relatively well-studied role of ENBD as a drainage tool, evidence 
regarding the specific use of nasobiliary tubes for postoperative cholangiography remains limited. No robust studies have 
systematically evaluated the clinical value or optimal application protocol of NBC as a dedicated imaging modality for 
detecting residual stones after ERCP. Consequently, there is a need to clarify the role of NBC in routine post-ERCP 
management and assess the potential risks and benefits.

Current societal guidelines reflect the ongoing uncertainty regarding the optimal verification strategy. The American 
Society for Gastrointestinal Endoscopy (ASGE) guidelines suggest that routine postoperative imaging may be considered but 
do not strongly endorse it for all cases, it can be performed during laparoscopic cholecystectomy.17 Similarly, the European 
Society of Gastrointestinal Endoscopy (ESGE) guidelines conditionally recommend confirmatory imaging primarily in high- 
risk scenarios, such as suspected incomplete clearance or complex anatomy.1 Current research on the necessity of routine 
nasobiliary drainage exists, but there is a lack of clinical studies and practical guidelines regarding post-ERCP NBC.15

This study addresses pressing clinical questions faced by endoscopists: Is routine NBC necessary for all patients after 
ERCP? Which patients truly benefit from this additional procedure? We employed a pragmatic study design comparing 
outcomes between routine versus selective NBC use, focusing on endpoints that matter most to clinicians: residual stone 
rates, hospitalization duration, and overall costs.

Methods
Study Design and Participants
This retrospective single-center cohort study consecutively enrolled patients undergoing ERCP for common bile duct 
stones (CBDS) at the Endoscopy Center of Zhongnan Hospital of Wuhan University from January 2021 and to 
June 2024. Prior to endoscopic retrograde cholangiopancreatography (ERCP), CBDS were confirmed using various 
diagnostic methods, including transabdominal ultrasonography (US), computed tomography (CT), and magnetic reso
nance cholangiopancreatography (MRCP). Patients who were scheduled to undergo ERCP with stones extraction were 
enrolled consecutively into our study.

Data were collected from the electronic medical record system, graphic endoscopy system and X-ray imaging system, 
including patient demographics (gender, age, BMI), preoperative laboratory examination, comorbidity conditions, the 
diameter of CBDS, the CBDS and gallstones, and other relevant clinical information. All eligible patients, or their legal 
representatives, provided informed consent before undergoing the procedure. The study protocol was approved by the 
Ethics Committee of Zhongnan Hospital of Wuhan University (2025080K).

Procedure
All endoscopic procedures were performed by two experienced endoscopists, each having performed over 1000 
ERCPs.18–20 Patients received standardized intravenous sedation with morphine and diazepam and were positioned in 
the left lateral decubitus position. Routine antibiotic prophylaxis with a broad-spectrum antibiotic was administered prior 
to ERCP to reduce infectious complications.
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Selective cannulation of the common bile duct was achieved using either a guidewire-assisted technique or contrast 
injection under fluoroscopic guidance. Endoscopic sphincterotomy (EST) was performed in cases involving large 
(>8 mm) stones or difficult stones.21,22 Stone extraction was accomplished using a basket and/or a retrieval balloon, 
with or without mechanical lithotripsy (Trapezoid RX Wire guided Retrieval Basket; Boston Scientific Corporation), as 
determined by the operator. Difficult stones, defined as those not amenable to standard extraction techniques, were 
managed with additional intervention techniques according to predefined criteria including large-balloon dilation, 
mechanical lithotripsy, cholangioscopy-assisted electrohydraulic/laser lithotripsy, or extracorporeal shock wave litho
tripsy (ESWL).1,23

After successful stone extraction, complete clearance was verified through standardized occlusion cholangiography 
performed by injecting contrast (using a 5-mL syringe) via a balloon catheter with systematic fluoroscopic evaluation of 
the biliary tree. Nasobiliary catheter (Gauge: 8.5 Fr; Anrei Medical Device Corporation) placement was selectively 
performed based on predefined clinical indications including complex biliary anatomy and concomitant acute cholangitis. 
The catheter was inserted over a guidewire under fluoroscopic guidance and removed 3–5 days postoperatively if the 
patient’s recovery was uneventful and follow-up NBC confirmed the absence of residual stones. The NBC procedure was 
typically completed within 2–3 minutes.

Patient assignment to the NBC versus no-NBC groups was based on intraoperative clinical judgment, considering 
factors such as symptom severity, adequacy of clearance on occlusion cholangiography, and bleeding risk. Based on these 
criteria, 141 patients underwent post-ERCP NBC, while 167 patients without these indications were discharged without 
NBC. The average duration of nasobiliary tube presence in the NBC group was 3 days.

Follow-Up
Patients were enrolled in a structured follow-up protocol with scheduled outpatient evaluations at 0, 1, 3, and 6 months 
post-ERCP. Each visit included laboratory tests: complete blood count, liver function tests, amylase, lipase as well as 
abdominal ultrasonography. Additional imaging with CT or MRCP was initiated in cases of abnormal biochemical 
results, sonographic evidence of biliary dilation, or new-onset biliary symptoms. Endpoint definitions were predefined: 
residual stones were defined as those detected within six months of the initial procedure, whereas recurrent stones were 
those newly identified beyond six months.

Definitions and Outcomes
The primary outcome was the residual stone rate. Residual common bile duct stones were defined as the rediscovery of CBDS 
less than 6 months after the initial procedure or the identification of CBDS during the post-ERCP nasobiliary duct 
cholangiography.24 Secondary outcomes include post-ERCP choledocholithiasis recurrence, length of hospital stay, hospitaliza
tion cost, and antibiotic treatment duration. Recurrent choledocholithiasis was defined as the occurrence of choledocholithiasis 
more than 6 months after removal of stones.25 Length of stay was defined as the number of days from the date of admission to the 
date of discharge. We excluded patients with severe complications. Severe complications refer to patients experiencing 
procedure-related complications including severe pancreatitis (according to revised Atlanta criteria),26 perforation, severe 
bleeding requiring transfusion, or cholangitis with hemodynamic instability.

Statistical Analysis
Continuous variables are presented as the mean±standard deviation or median and interquartile range, as appropriate. 
Categorical variables are expressed as numbers or percentages (%). Continuous variables with a normal distribution were 
analyzed by independent samples t-test or Mann–Whitney U-test. Categorical variables were analyzed using the chi- 
square test or Fisher’s exact test. Multivariate logistic regression was used to predict risk factors for residual CBDS, and 
the results werepresented as odds ratios (ORs) with 95% confidence intervals (CIs). The analyses were conducted with 
SPSS software version 27.0. A two-sided P value of less than 0.05 was considered statistically significant.
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Results
Participants Characteristics
A total of 435 participants underwent ERCP for common bile duct stones during the study period. After applying the 
exclusion criteria detailed in Figure 1, 308 patients met the inclusion criteria and were included in the final analysis. 
Among them, 141 patients underwent post-ERCP nasobiliary duct cholangiography, while 167 patients were discharged 
from the hospital directly. The baseline characteristics of the two groups are summarized in Table 1. There were no 
significant differences between the groups in terms of gender, age distribution, comorbidities or pre-ERCP laboratory 
tests. However, a higher proportion of patients in the NBC group had undergone prior cholecystectomy compared to the 
no-NBC group (31.2% vs 21.0%, p<0.05).

ERCP Procedure Characteristics
For patients with single or pigment stones, most of them were discharged from the hospital after observation for a period of 
time. For patients with multiple stones, post-ERCP NBC is more likely to be preferred (54.6% vs 69.5%; 45.4% vs 30.5%, 
p<0.001). The stone diameter in the NBC group was significantly larger than that in the no-NBC group (9.20 mm [6–12 mm] 
vs 6.68 mm [3–10 mm], p<0.001) (Table 2). There was no statistically significant difference in the CBD diameter and 
mechanical lithotripsy between the two groups (CBD diameter: 11.26 mm [9–13 mm] vs 10.66 mm [7–13 mm], P>0.05; 
mechanical lithotripsy: 8.5% vs 4.2%, P>0.05). In the NBC group, most patients underwent endoscopic papillary balloon 
dilation (EPBD) combined with endoscopic sphincterotomy (EST), while in the no-NBC group, patients often received pure 
EST alone (Pure EST: 31.2% vs 47.9%, P<0.05; EST+EPBD: 45.4% vs 26.9%, P<0.001). In the NBC group, the fluoroscopy 
time was longer than that of the no-NBC group (30.01 min [18–37 min] vs 26.17 min [16–32 min], P<0.05).

Primary Outcome
The incidence rate of residual CBDS after ERCP was 7.1% (10 of 141 patients) in the NBC group and 3.6% (6 of 167 
patients) in the no-NBC group (P=0.168) (Table 3).

Figure 1 Flow chart of the study.
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Secondary Outcomes
There was no significant difference in the recurrence of CBDS after ERCP, hospitalization days and antibiotic treatment 
duration between the two groups (Table 3). But we found that post-ERCP NBC increased hospitalization costs (28,996.20 
CNY[24,693–32,038 CNY] vs 27,608.76CNY [22,149–31,174 CNY], p=0.002)(Table 3).

Risk Factor Analyses
Based on the presence or absence of postoperative residual stones, we found that the diameter of CBDS significantly 
affected the postoperative residual stone rate (7.65 mm [4–10 mm] vs 11.06 mm [6–13 mm], P=0.015) (Table 4). In the 
multivariate analysis, we also found stone diameter was an important risk factor (odds ratio 5.48; 95% CI, 1.16 to 25.87; 
P=0.0320) (Table 5).

Table 1 Baseline Characteristics

Variables NBC Group (N=141) No-NBC Group (N=167) P-value

Age (years) 63.63 (56, 76) 62.63 (54,75) 0.325
Sex, n (%) 0.312

Male 74(52.5%) 78(46.7%)

Female 67(47.5%) 89(53.3%)
BMI (kg/m2) 22.93(21–25) 23.64(21–26) 0.072

Laboratory tests before ERCP

WBC (×103/ul) 6.93 (5–8) 7.09 (5–8) 0.386
TB (mg/dL) 49.14 (14–62) 43.74 (15–59) 0.934

γ-GT (IU/L) 328.42 (89–448) 281.01 (92–394) 0.567
ALP (IU/L) 196.12(96–255) 180.82(90–210) 0.522

AST (IU/L) 74.72(21–95) 131.24(23–150) 0.013

ALT (IU/L) 125.79(27–201) 154.86(32–220) 0.109
Underlying disease

HTN 48(34.0%) 59(35.3%) 0.813

DM 21(14.9%) 19(11.4%) 0.360
Heart disease 12(8.5%) 22(13.2%) 0.193

Malignancies 2(1.4%) 6(3.6%) 0.403

Cholecystectomy before ERCP 44(31.2%) 35(21.0%) 0.040

Abbreviations: ERCP, Endoscopic retrograde cholangiopancreatography; HTN, Hypertension; DM, Diabetes mellitus.

Table 2 ERCP Procedure Characteristics

Variables NBC Group (N=141) No-NBC Group (N=167) P-value

Number of stones 0.007

≤1 77 (54.6%) 116 (69.5%)
>1 64 (45.4%) 51 (30.5%)

Maximum transverse diameter of stones (mm) 9.20 (6–12) 6.68(3–10) <0.001

CBD diameter (mm) 11.26(9–13) 10.66(7–13) 0.124
Use of mechanical lithotripsy 0.116

Yes 12(8.5%) 7(4.2%)

No 129(91.5%) 160(95.8%)
Pure EST 44 (31.2%) 80 (47.9%) 0.003

EST+EPBD 64 (45.4%) 45 (26.9%) <0.001

Pure EPBD 31(22.0%) 40(24.0%) 0.683
Total fluoroscopy time (min) 30.01 (18–37) 26.17 (16–32) 0.026

Abbreviations: CBD, Common bile duct; EST, Endoscopic sphincterotomy; EPBD, Endoscopic papillary balloon dilation; ERCP, Endoscopic 
retrograde cholangiopancreatography.
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Discussion
ERCP is a minimally invasive treatment for CBDS, offering several advantages, including minimal trauma, short 
operation time, low complication rates and favorable prognosis.27 Despite these benefits, several studies have reported 
a high rate of residual stones after ERCP, which remains a significant concern for clinicians.25,28–31 Recurrent cholangitis 
is a common complication in clinical practice, with residual stones being detected in 4–24% of patients after successful 
stone retrieval.3 Therefore, post-ERCP NBC to assess the presence of residual stones is crucial. Some endoscopists 
advocated for the use of cholangiography through an endoscopic nasobiliary drainage (ENBD) tube to confirm the 
absence of retained stones and prevent complications.32–34 However, the routine use of NBC remains inconsistent, and its 
optimal application after ERCP is unclear. Herein, our study investigated the value and necessity of the NBC after ERCP, 
providing new insights for clinical practice.

Table 3 Comparison of the Primary and Secondary Outcomes Between the Post-ERCP NBC and 
Without Post-ERCP NBC Groups

Variables NBC Group (N=141) No-NBC Group (N=167) P-value

Primary outcome

Residual CBDS after ERCP 10 (7.1%) 6 (3.6%) 0.168

Secondary outcomes outcome
Recurrence of CBDS after ERCP 8 (5.7%) 3 (1.8%) 0.068

Hospitalization day (d) 7.72 (6–9) 7.74 (5–9) 0.479

Hospitalization costs (CNY) 28,996.20 (24693–32038) 27,608.76 (22149–31174) 0.002
Antibiotic treatment duration (d) 5.26 (4–6) 5.07(3–6) 0.135

Abbreviations: NBC, Nasobiliary duct cholangiography; CBDS, Common bile duct stones; ERCP, Endoscopic retrograde 
cholangiopancreatography.

Table 4 Risk Factors for Residual Stones

Varibables Non-Residual Stones (N=302) Residual Stones (N=16) χ2 P-value

Number of stones 0.297 0.586

≤1 184 (63.0%) 9 (56.3%)

>1 108 (37.0%) 7 (43.8%)
Maximum transverse diameter of stones (mm) 7.65 (4–10) 11.06(6–13) 0.015

CBD diameter (mm) 10.87 (8.00,13.00) 12.06 (9.25,14.75) 0.224
Use of mechanical lithotripsy 17 (5.8%) 2 (12.5%) 1.169 0.280

Pure EST 120 (41.1%) 4 (25.0%) 1.634 0.201

EST+EPBD 105 (36.0%) 4 (25.0%) 0.797 0.372
Pure EPBD 63 (21.6%) 8 (50%) 5.400 0.020

Total fluoroscopy time (min) 27.67 (16–35) 32.56 (19–36) 0.392

Abbreviations: CBD, Common bile Duct; EST, Endoscopic Sphincterotomy; EPBD, Endoscopic Papillary Balloon Dilation.

Table 5 Multivariate Logistic Regression Analysis for Residual Common Bile Duct Stone

Varibables Residual Stones After ERCP OR 95% CI

B Wald P-value Lower Limit Upper Limit

Number of stones −0.012 0.000 0.983 0.988 0.331 2.955

Maximum transverse diameter of stones (mm) 1.700 4.605 0.032 5.475 1.159 25.867
CBD diameter (mm) −0.909 0.885 0.347 0.403 0.061 2.678

Pure EST 0.206 0.092 0.762 1.229 0.324 4.657
Mechanical lithotripsy 0.261 0.066 0.797 1.298 0.178 9.471

Abbreviations: CBD, Common bile duct; EST, Endoscopic Sphincterotomy.
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In this retrospective study, the incidence rate of residual CBDS was 5.2% (n=16). Comparing the NBC group with the no- 
NBC group, the pooled data revealed that post-ERCP NBC was associated with a higher rate of residual stones (7.1% vs 3.6%, 
P=0.168). Although comparisons about residual stones between the two groups showed without significant difference, repeat 
cholangiography could early identify residual stones and allow timely intervention, which potentially reduced the risk of 
severe complications.35,36 However, the added costs of hospitalization due to routine NBC and the prolonged retention time of 
the ENBD tube raise concerns about its universal application.16,34 Our results showed that post-ERCP NBC increased 
hospitalization fees (28,996.20 CNY[24,693–32,038 CNY] vs 27,608.76 CNY [22,149–31,174 CNY], p=0.002).

In this study, we found that clinicians were more likely to administer NBC after ERCP in patients with multiple (>1) stones 
or large (>11.06mm) stones. Cheon et al14 reported that the diameter of CBDS was an independent risk factor for incomplete 
clearance and a higher rate of residual stones, which was consistent with our current findings. Mechanical lithotripsy was often 
used to remove large stones.37,38 However, this method may lead to the generation of numerous stone fragments within the 
CBD, which were challenging to detect nidus using balloon occlusion cholangiography.11–13 Moreover, the presence of large 
stones often complicates the procedure by extending the procedure time. This can lead to significant gastrointestinal tract 
distention, multiple contrast injections, and the intrusion of intestinal air into the biliary system.36,39 These factors could all 
interfere with the accuracy of angiographic results, making it more difficult to assess the complete clearance of the bile duct. In 
light of these challenges, careful consideration must be given to the choice of imaging and intervention strategies during 
ERCP. In general, if stones were considered easy to remove during the initial ERCP, operators typically did not perform repeat 
cholangiography after the procedure. When patients’ condition was stable, they were discharged from the hospital as soon as 
possible. According to the data analysis, for patients who did not undergo post-ERCP NBC after stone removal, it was crucial 
for operators to carefully evaluate the bile duct during the procedure to ensure complete stone removal. For patients with 
difficult or numerous stones, we tend to perform post-ERCP NBC to check for residual stones. Therefore, selective post-ERCP 
cholangiography is more beneficial, as it not only reduces the hospitalization burden but also helps avoid further complica
tions. Additionally, we noticed that the fluoroscopy time was longer and more patients had undergone cholecystectomy in the 
NBC group, probably owing to the more complex conditions of these patients and operators intended to put an ENBD tube for 
drainage.36 Accordingly, operators should be mindful of the potential complications associated with prolonged procedures, 
including the increased risk of bile duct injury, infection, or perforation.40 Moreover, a previous study indicated that 
symptomatic choledocholithiasis recurrence may be associated with the retention time of ENBD after ERCP, particularly 
for the duration of ENBD for more than 4.01 days.34 These risks emphasize the importance of a well-balanced approach to 
treatment, where the benefits of mechanical lithotripsy and post-ERCP imaging are weighed against the risks of extended 
procedure time and additional costs.

Previous studies have identified multiple factors contributing to residual stones, such as periampullary diverticula 
(PAD), CBD dilation, and intraoperative mechanical lithotripsy.11,41,42 However, our study found that stone diameter was 
the only significant factor associated with residual stones. This could be related to the sample size and procedure records, 
as only 17 (5.5%) patients with mechanical lithotripsy were included in our study. Additionally, we observed that patients 
in the NBC group were more likely to undergo combined endoscopic papillary balloon dilation (EPBD) and endoscopic 
sphincterotomy (EST) during the procedure, whereas the no-NBC group predominantly received EST alone. This finding 
aligns with previous studies, which suggest that the use of EPBD alone may decrease the likelihood of residual stones.43– 

45 Our results support this, showing that patients without residual stones were more likely to undergo EPBD (non- 
residual stones group: 63 of 302 (21.6%) vs residual stones group: 8 of 16 (50%), p<0.05). Therefore, in the residual 
stone group, a combination approach may be a better choice rather than EPBD alone.

Antonia Rizzuto et al reported that 13 patients (11%) had residual common biliary duct stones diagnosed by 
intraoperative cholangiography.46 Lee et al used direct peroral cholangioscopy (DPOC) and balloon cholangiography 
to evaluate residual bile duct stones and found that 28.3% (13/46) of the patients had residual bile duct stones, which 
were missed by balloon cholangiography.25,29 Shin Tsuchiya et al stated that in 14 of 59 patients (23.7%), IDUS detected 
small residual stones not seen on cholangiography.31 In this study, post-ERCP NBC was applied non-selectively, and 
therefore, the positive rate is expected to be lower than when used selectively for high-risk patients.6 Small stone 
fragments or bile sludge may not be identifiable through cholangiography. NBC is a post-ERCP remedial measure, and 
the operator may subjectively be more inclined to perform the imaging more thoroughly and carefully during ERCP, as 
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they do not anticipate finding residual stones after the procedure to avoid repeat stone removal. However, in our study, 
the fluoroscopy time in the NBC group was longer than that of no-NBC group (30.01 min [18–37 min] vs 26.17 min 
[16–32 min], P<0.05), which avoided operator subject bias.

There are several limitations in the present study. First, this was a single-center, retrospective study instead of 
a randomized controlled trial. Second, there was a risk of ethnical bias or operator bias. Third, we failed to investigate 
other risk factors about residual CBDS except for stone diameter. This was probably due to the limited sample size. 
Accordingly, future multicenter and large sample studies are needed to conduct further confirm our results. 
Furthermore, using propensity-weighted analyses with longer follow-up (≥12 months) would strengthen the validity 
of the conclusions.

In conclusion, it is not necessary to perform NBC routinely for the patients with CBDS after ERCP. The decision to 
perform NBC should be individualized based on patient risk factors, clinical presentation, and resource availability. Post- 
ERCP NBC is recommended to conduct for patients with multiple (>1) or large (>11.06 mm) stones.

Abbreviations
ERCP, Endoscopic Retrograde Cholangiopancreatography; LCBDE, Laparoscopic Common Bile Duct Exploration; CBDS, 
Common Bile Duct Stones; ENBD, Endoscopic Nasobiliary Drainage; NBC, Nasobiliary Duct Cholangiography; PAD, 
Periampullary Diverticulum; EPBD, Endoscopic Papillary Balloon Dilation; EST, Endoscopic Sphincterotomy; PTCD, 
Percutaneous Transhepatic Cholangiographic Drainage; ESWL, Extracorporeal Shock Wave Lithotripsy, MRCP, Magnetic 
Resonance Cholangiopancreatography; US, Ultrasonography; CT, Computed Tomograpy.
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