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INTRODUCTION 
Choledocholithiasis refers to the presence of stones 
in common bile duct that complicates around 10-
15 % gallstone disease.1 CBD stones can be primary 
or secondary, with secondary stones being the most 
common cause.2,3 

Patients suspected of choledocholithiasis presents with 
right upper quadrant pain with elevated liver enzymes 
in a primarily cholestatic pattern.4,5 The diagnostic 
imaging study includes Ultrasound, MRCP, CT and EUS 
for suspected patients. Compared to MRCP and EUS, CT 
scan has low sensitivity in direct demonstration of the 
stones (sensitivity 75%).6, 7 

Preoperative ERCP followed by cholecystectomy is 

the most frequently used treatment worldwide for 
choledocholithiasis.8 When performed by a qualified 
professional, ERCP has a ductal clearance success rate of 
about 80–90%.9-12 The objective of our study is to assess 
the clinical profile of patients with choledocholithiasis 
and outcome of ERCP. This study will provide 
further insight into best endoscopic management of 
choledocholithiasis.

METHODS
All patients who underwent ERCP procedure in 
Gastroenterology department for suspected or 
confirmed cases of choledocholithiasis or presented 
with cholangitis were prospectively included in this 
study from April 2023 to March 2024. Data was recorded 
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and prospectively evaluated. Study population were 
either admitted cases or underwent procedure as day 
care basis. In the cholangitis cohort, admissions for 
cholangitis of all causes were included in the analyses. 
Admissions for cholangitis resulting from any cause 
were incorporated into the analyses for the cholangitis 
cohort. We excluded from the research population any 
admissions with any secondary or subsequent diagnosis 
indicating the presence of malignancy.

The diagnosis of choledocholithiasis was confirmed 
or suspected on the basis of visualized stone in the 
imaging (USG, CT scan or MRCP) or dilated CBD with 
obstructive pattern of LFT. All patients were given 1 
gram ceftriaxone at the start of procedure and hyoscine 
butyl bromide was used to suppress the intestinal 
motility. Patients were sedated with intermittent bolus 
doses of intravenous fentanyl and continuous infusion 
of propofol under continuous cardiac monitoring and 
use of pulse oximeters. cardiac ERCP was done with 
side viewing duodenoscope (Pentax ED 34-I 10T) and 
electrosurgical unit of ERBE Germany was used for 
required purpose during the procedure. Selective wire-
guided CBD cannulation was attempted. Attempted 
CBD cannulation requiring more than 5 minutes were 
labelled as difficult cannulation and was tried with 
precut sphincterotomy, either fistulotomy or needle 
knife papillotomy. Successful CBD cannulation cases 
were followed by cholangiogram to depict the biliary 
anatomy and visualize the obstructive stone. Endoscopic 
sphincterotomy (EST) was done for successful retrieval 
of stone during Ballon trawling or dormia basket. Very 
few stones required mechanical lithotripter for CBD 
clearance. Patients were observed for 4 hours post 
procedure in recovery room and either discharged or 
admitted in case of any suspicion for complications of 
procedure.

This study was approved by Institutional Review 
Committee of Institute of Medicine, TUTH. Formal 
written consent was taken prior to inclusion in the 
study. Observation findings were recorded and statistical 
analysis was done using IBM SPSS version 24.0.

RESULTS
A total of 110 ERCPs were performed over 12 months 
period in ERCP suite of Gastroenterology department 
of TUTH. Baseline characteristics are shown in Table 
1 below. There was wide variability in age of patients 
with choledocholithiasis, youngest being 12 years and 
oldest being 92 years. Most patients undergoing the 
procedure were female with female:male ratio of 1.6. 

Majority of the patients presented with pain abdomen 
and biochemical evidence of obstructive jaundice. 
Nearly 10% of total patients presented with acute biliary 
cholangitis requiring urgent intervention.

Table 1. Baseline characteristics of patients who 
underwent ERCP.

Characteristics Value (N=110)

Age in years (Mean + SD) 49.6 + 17.5

Gender (Female: Male)% 63: 39 (61.8% :38.2%)

Comorbities

HTN 12 (11.8%)

T2DM 4 (3.9%)

IHD/CAD 5(4.9%)

COPD 2 (2.0%)

Liver Disease 4 (3.9%)

Urgency of ERCP N (%)

Elective 93 (91.2%)

Emergency 9 (8.8%)

Presenting Symptoms N 
(%)

Biliary Colic 100 (90.9%)

Obstructive jaundice 22 (20%)

Fever 11 (10%)

Cholangitis 11 (10%)

Pancreatitis 15 (13.6%)

Asymptomatic 9 (8.2%)

Post cholecystectomy 
status

19 (17.3%)

Liver Function Test N (%)

Normal 11 (10%)

Obstructive pattern 74 (67.3%)

Hepatocellular pattern 25 (22.7%)

Imaging modalities N (%)

USG 101 (91.8%)

CT 25 (22.7%)

MRCP 33 (30%)

Imaging Finding N (%)

Stone visualized 102 (92.7%)

CBD dilated without stone 6 (5.5%)

ERCP Procedural Characteristics

Patient characteristics during and after the procedure 
are shown in Table 2 below. In this study, most common 
type of papilla was type 1 and least common type was 
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type 2 & 4. Difficult cannulation was encountered in 
42 cases with 26 cases requiring advanced cannulation 
technique in the form of needle knife papillotomy (NKP). 
Most commonly utilized method of stone extraction 
was ballon trawling followed by basket and mechanical 
lithotripsy. Out of 110 cases, 8 patients could not be 
cannulated. A total of 84 patients had complete CBD 
clearance while 18 patients had unsuccessful procedure 
and was referred for surgery. Most common ERCP 
related adverse events observed in our study was post 
ERCP pancreatitis (4.5% ) and desaturation during the 
procedure (4.5%). None of them were life threatening. 
One patient developed perforation which resolved with 
conservative management.

Table 2. ERCP procedural observed characteristics.

Characteristics Value (N=110)

Papilla type

Type 1 52(47.3%)

Type 2 13(11.8%)

Type 3 32(29.1%)

Type 4 13(11.8%)

Cannulation time (N=102)

<5 minutes 60(58.8%)

>5 minutes 42(41.2%)

Cholangiogram finding 
(N=102)

Normal 0

Dilated CBD without filling 
defect

35(34.3%)

Filling defects seen 67(65.7%)

NKP done 26(23.6%)

Method of stone Retrieval 
(N=102)

Ballon trawling 96(87.3%)

Basketting 5(4.5%)

BML 1(0.9%)

Method of papillary 
widening (N=102)

Sphincterotomy 102(92.7%)

Sphincterotomy + CRE ballon 
dilatation

6(5.8%)

Outcome of ERCP

Unsuccessful 18(16.4%)

Partial CBD Clearance 8(7.3%)

Complete CBD clearance 84(76.4)

Table 2. ERCP procedural observed characteristics.

Characteristics Value (N=110)

Number of ERCP session for 
complete CBD clearance 
(N=102)

Single session 78(76.5%)

>1 session 24(23.5%)

ERCP Related Adverse 
Events

Bleeding 2(1.8%)

Perforation 1(0.9%)

Pancreatitis 5(4.5%)

Cholangitis 3(2.7%)

Hypoxia during procedure 5(4.5%)

Arrythmia during procedure 3(2.7%)

Shock during procedure 1(0.9%)

Stone number was also variable among patients with 28% 
having single stone retrieved, 12% two stones retrieved, 
5% three stones retrieved and 14% having four or more 
stones retrieved. Eleven percent patients had confirmed 
stones in imaging but nothing came out during the ERCP 
procedure, probably due to spontaneous passage of 
small stone before the procedure. 

Figure 1. Final Result of ERCP.

Those patients who did not achieve complete CBD 
clearance after single or multiple sessions of ERCP, they 
were referred for CBD exploration with cholecystectomy. 
Altogether 20 patients were referred for surgical 
management for choledocholithiasis for various reasons 
as tabulated below.
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Table 3. Patients referred for CBD exploration.

Periampullary Diverticulum 7

CBD stricture in cholangiogram 7

Mirizzi syndrome 2

Impacted large stone 2

Choledochal cyst 1

Hepaticolithiasis 1

Cystic duct stone 1

DISCUSSION
The majority of choledocholithiasis results from migrated 
stones from gall bladder. The clinical presentation of the 
patient could be asymptomatic or symptomatic in 15-20 
% with biliary colic or complications , sometimes severe, 
such as pancreatitis or cholangitis.13 Our study showed 
that patients having asymptomatic choledocholithiasis 
were 8.2% while symptomatic patients with any 
symptoms were 91.8%. Severe complications in the 
form of cholangitis was present in 10 % patients and 
pancreatitis in 13.6 % patients. 

Successful selective CBD cannulation was possible in 102 
cases (92.7%) and 8 cases (7.3%) could not be cannulated 
despite advanced cannulation technique. The findings of 
successful CBD cannulation is comparable with the study 
done by Gurung et al in Dhulikhel hospital( 94.1%).14 
Among 8 cases of failed CBD cannulation 4 cases 
had abnormal duodenal anatomy resulting unstable 
duodenoscope position, 2 cases had large duodenal 
diverticula and 2 cases had downfacing papilla. 

Successful CBD clearance in index procedure was 
achieved in 76.5% cases which was lower than various 
studies published in the past.15-17 Reason for lower CBD 
clearance in our study could be due to the fact that our 
centre, a tertiary care hospital, is a referral centre for 
complex and difficult CBD stones referred from other 
primary and secondary level hospitals. It was interesting 
to note that patients presenting with cholangitis had 
lower CBD clearance on index ERCP procedure (25%) 
since the aim of the index ERCP in such patients was 
to achieve biliary drainage and control of source of 
infection with the least possible intervention. The 
success rate of CBD clearance in index ERCP procedure 
can be increased with addition of advanced resources 
like cholangioscopy-assissted lithotripsy and early 
consideration of endoscopic papillary large balloon 
dilatation as well as mechanical lithotripsy.

ERCP is relatively a safe procedure to achieve CBD 
clearance in patients with choledocholithiasis with 

studies showing overall complication rate of 8-12%, most 
commonly manifesting as pancreatitis.18-20 In the present 
study, overall complication rate was around 18% which 
is slightly higher than previous studies, probably due to 
lack of dedicated anesthesia team and lack of advanced 
accessories for difficult CBD stones. Similar to previous 
studies, pancreatitis was most common complication 
observed when anesthesia related adverse events were 
not considered. Post ERCP pancreatitis occurred in 4.5 % 
of total cases, none of the cases were severe requiring 
intensive management. Life threatening complication in 
the form of perforation occurred in one patient which 
was retroperitoneal and so improved without requiring 
major surgical intervention. Post ERCP cholangitis 
occurred in three cases (2.7%) and were due to dislodged 
CBD stent in two cases and formation of hematoma on 
sphincterotomy site (patient under anticoagulant). ERCP 
complications can happen even with the experienced 
hands but endoscopist need to be aware of such events 
and be proactive in diagnosing and managing them.

Our study has some limitations. Small sample size, lack 
of advanced techniques like cholangioscopy-assissted 
lithotripsy, lack of early use of mechanical lithotripsy 
and endoscopic papillary balloon dilatation as well as 
quality of ERCP accessories could have affected the 
outcome of our study. 

The strength of our study is that the confirmation of 
CBD clearance was based on cholangiographic image 
obtained during ERCP procedure. 

CONCLUSIONS
Management of patients with choledocholithiasis 
requires careful case selection and optimization 
before CBD clearance. ERCP is the primary endoscopic 
modality of treatment of choledocholithiasis which is 
often followed by laparoscopic cholecystectomy. With 
the advent of better ERCP techniques and resources, 
patients with choledocholithiasis can achieve complete 
CBD clearance with minimum overall adverse events.
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