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Background and Aims: Introduction: Endoscopic Retrograde
Cholangiopancreatography(ERCP) has become the first line
treatment for patients with common bile duct (CBD) stones.
This technique may fail, however, due to presence of a large
stone, multiple stones, periampullary diverticula or CBD
stricture. The aim of this study was to evaluate the success of
CBD cannulation, Endoscopic Sphincterotomy(EST) and CBD
clearance in initial attempt, identify the failures of stone
extraction and assess the post-ERCP complications.
Methods: A prospective study was carried out over the period
of January 2019 to January 2020 on 100 consecutive patients
with CBD stones. ERCP was done and the stone size and
number recorded. EST was performed using a diathermy unit
with a cutting current and stones were extracted using a
Balloon catheter or a Dormia basket.
Results: Of the 100 patients, 44 were male and 56 were female
with mean age of 52±17years. Selective CBD cannulation and
cholangiogram was achieved in 90%, EST was successful in
90% and complete stone clearance was achieved in first
attempt in 46 patients (59%). 52 patients had difficult CBD
stone. There were nine complications, most of which rapidly
resolved on conservative treatment (four post-ERCP
pancreatitis, three bleeding and one retroperitoneal
perforation) and one mortality in an old lady due to PSVT that
couldn’t be directly attributed to ERCP. Among patients with
Stone less than 15 mm in diameter(n=58), stone was removed
successfully in 45 patients(78%) whereas in patients with
stones over 15 mm (n=20) only one was removed successfully
(5%) at initial attempt. Of these 32 patients with residual
stones, 13 were referred for surgery and 19 had insertion of
biliary stent to be followed by repeat ERCP.
Conclusion: Endoscopic therapy is a simple, effective and safe
method of treatment in patients with CBD stone.

Introduction

Cholelithiasis is an endemic condition in both Western and
Eastern countries, affecting upto 20% of the general population.1
11 to 21% of patients with cholelithiasis also have concomitant
common bile duct(CBD) stones.2-4 Studies regarding the natural
history of choledocholithiasis indicate that 21% to 34% CBD stones
will spontaneously migrate and migrating stones pose a moderate
risk of pancreatitis (25% to 36%)5, 6 or cholangitis if they obstruct
the distal bile duct. ERCP with endoscopic sphincterotomy (ES)
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and stone extraction was first described in 19747 and has been
a first-line management strategy for choledocholithiasis for the
past 3 decades. In diverse settings, including community practice,
reported success rates for removing CBD stones at ERCP have
commonly ranged from 87% to 100%, with acceptably low rates
of morbidity (~5%).8, 9 In approximately 15% of patients with CBD
stones, clearance of the biliary system cannot be obtained using
these standard techniques and these kinds of stones are termed
as “difficult stones.”10 The properties of difficult stones are stone
diameter more than 1.5 cm, number of stones > 3, existence of
periampullary diverticula, impacted stone, and biliary stricture.10
Recognition and understanding of potential complications of
ERCP are vital to accurately assess the clinical appropriateness
of ERCP and in the acquisition of appropriate informed consent.
Pancreatitis is the most common serious post-ERCP complication.
A widely used consensus definition for post-ERCP pancreatitis
(PEP) is new or worsened abdominal pain, new or prolongation
of hospitalization for at least 48hrs, and serum amylase ≥3 times
the upper limit of normal, measured more than 24 hours after
the procedure.11 By using this definition, the incidence of PEP
in a meta-analysis of 21 prospective studies was approximately
3.5%12 but ranges widely(1.6%-15.7%).13 Hemorrhage is primarily
a complication related to sphincterotomy. In a meta-analysis of 21
prospective trials, the rate of hemorrhage was 1.3% with 70% of
the bleeding episodes classified as mild.12 Perforation rates with
ERCP range from 0.1% to 0.6%.14, 15
In Nepal, CBD stones are commonly encountered in day to day
clinical practice. However, the hospitals which provide ERCP
services are mostly confined within the capital city. Therefore,
patients from outside Kathmandu are normally referred to centers
in Kathmandu.16 A prospective observational study was therefore
carried to evaluate the success of endoscopic sphincterotomy and
complete duct clearance, identify the failures of stone extraction
and to note various post-ERCP complications. During the period
of this study our policy is to achieve duct clearance at the time of
initial hospital admission, otherwise patients will undergo repeat
ERCP or additional treatment by surgery or stenting.

Methods:
100 consecutive patients with CBD stone who either visited OPD
or admitted to the TUTH under department of Gastroenterology
between January 2019 to January 2020 were considered for the
endoscopic therapy. The diagnosis of CBD stone was based on
history and imaging on USG or MRCP either depicting CBD stone
or in association with dilated common bile duct and obstructive
pattern in LFT. All patients had prophylactic antibiotics given
with ceftriaxone 1 g intravenously at the start of the procedure.
Topical pharyngeal anesthesia was used (Lignocaine 10% spray)
and intravenous sedation done with Propofol 20 to 100 mg and
Duodenal motility was suppressed with intravenous Hyoscine.
ERCP was done using side viewing duodenoscope (Pentax ED34-i
10T). Electrosurgical unit (ERBE, Germany,) was used with power
setting of 50W for both cut and coagulation. All cases were
commenced with a standard double lumen sphincterotome
preloaded with hydrophilic tip guidewire. Precut with a needleknife papillotome was performed if CBD cannulation was
unsuccessful with sphincterotome.

Balloon or Basket. In cases of failed attempt to remove stones,
CRE™ balloon dilatation was tried in five patients. The size of CRE™
Wire guided balloon was determined by the endoscopist using
the diameter of the CBD stones and the degree of tapering of
the distal bile duct. The fully inﬂated CRE™ Wire guided balloon
was sustained in position for 60 seconds and was then deﬂated.
Mechanical lithotripter was used to break the stone into smaller
parts in one patient. Stones were then removed with either
Balloon or Basket. In cases where stones could not be removed,
plastic stent was placed and the procedure was repeated after few
weeks as decided by treating Gastroenterologist. Post procedure
patients were kept nil per oral for 4 hours and discharged after 4
hours if no complications occurred during the time. The patients
who had complications were admitted in ward. Complications
were defined and graded as per the consensus.
The study was approved by the Institutional Review Committee
of Institute of Medicine, TUTH. Written informed consent was
obtained from all patients prior to enrollment. All intended
variables were recorded in preformed performa sheet. Statistical
analysis was done using IBM SPSS Statistics version 21.0 software.

Results
The youngest patient in our study was 22 yrs and oldest of
87yrs including one pregnant lady in 14 weeks of gestation and
mean age was 52±17years. Of the 100 patients, 44 were male
and 56 were female. The commonest presenting symptom was
biliary colic(82%) followed by obstructive jaundice(55%) and
cholangitis(31%).

Table 1. spectrum of presentation of CBD stone
presentation

No of patients(%)

Biliary colic

82

Obstructive jaundice

55

Cholangitis

31

pruritus

15

Acute pancreatitis

11

Incidental detection

7

80 patient had gallbladder in situ and among them 66
patient(82.5%) had concomitant GB stone but 20 patient had
prior history of cholecystectomy. Majority of our patient were
either obese or overweight.

Sphincterotomy was done to its variable length as per the
judgement of Gatroenterologist after obtaining cholangiogram.
After EST, a CBD stone retrieval was attempted using standard
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Chart1: Body mass index of patients

Table 2: causes of difficult CBD stone
Causes of difficult CBD stone

BMI distribution

33%

30%

normal bmi
overweight
obese
undernutrition

24%

Technically, the selective CBD cannulation was feasible in the
90 patients and among remaining10 patients, 4 had peptic
stricture at first part of duodenum and duodenoscope couldn’t
be negotiated upto second part of duodenum, 3 had difficult
anatomy due to prior abdominal surgery and other 3 had large
juxtapapillary diverticula which precluded from achieving
selective CBD cannulation. Papillary anatomy was observed in
96 patients and 93 had type 1 papilla, 3 had type 2 papilla and
none of the patient had type 3 or type 4 papilla. CBD stone was
visualized in 78 cases in cholangiogram and 3 had diffusely dilated
extrahepatic biliary tree suggestive of type1A choledochal cyst.
Endoscopic sphincterotomy was attempted in the 90 patients and
was successful in all patients(90%). Sphincterotomy was preceded
by needle knife papillotomy in 21 cases(24%). Of the 78patients,
complete Duct clearance was achieved in 46 patients(59%) at
the first attemp,19 patient(24%) underwent CBD stenting with
plastic stent to be followed by repeat ERCP and 10 patients(12%)
were referred for surgery due to difficult CBD stone. Stone
number was also noted and 39 patient(50%) had single stone, 10
patient(13%) had two stones, 4 patient(5%) had three stones and
25 patient(32%) had multiple stones (n≥4).
As per the stone size, 58 patient(74%) had small stones (<15mm)
and complete duct clearance was achieved in 45 cases(78%).
20 patient(26%) had large stones(≥15mm) and complete duct
clearance was achieved in only one case(5%) . Difficult CBD stone
was found in 52 patients(52%) and most common cause was
presence of large stone(38%) followed by multiple stones(26%)
and impacted stones(25%).

20(38%)

Multiple stones(>3)

14(26%)

Impacted stone

13(25%)

Juxtapapillary diverticulum

8(15%)

hepaticolithiasis

8(15%)

CBD stricture

5(10%)

Difficult duodenal anatomy

3(6%)

Mirizzi syndrome

1(2%)

CRE dilatation was attempted in 5 patients with multiple CBD
stones and was able to achieve complete duct clearance in one
patient at first attempt. Another one patient with large stone had
complete duct clearance achieved at first attempt by the use of
mechanical lithotripter.
Although the cases presented here represent the initial phase
of the service in department of Gastroenterology, endoscopic
sphincterotomy was found to be remarkably safe procedure.
Procedure was uneventful in 91 patients. Four of our patients
developed post-ERCP pancreatitis.
Among them 2 had mild self- limiting pancreatitis and other
2 had moderately severe pancreatitis extending the hospital
stay by 96 hrs and managed conservatively. Three patients
developed bleeding during ERCP but all of them were of mild
in nature and neither led to hemodynamic stability nor required
blood transfusion and resolved spontaneously. One patient had
retroperitoneal perforation managed conservatively within 72hr.
There was one mortality in 84yrs lady with history of PSVT and
procedure was started with high risk consent. She developed
hemodynamic instability post-ERCP due to PSVT and death
couldn’t be attributed directly to ERCP.
Chart3: post-ERCP complications

Post-ERCP complications

1
3

Chart2: distribution of stone number

Number of pts (%)

Large stone(≥15mm)

4

post-ERCP
pancreatitis
bleeding
perforation

Distribution of stone numbers

single stone
two stones
three stones
four or more stones

Discussion
PThe commonest presenting symptom of CBD stone in our study
was biliary colic(82%) followed by obstructive jaundice(55%),
cholangitis(31%) and pancreatitis(11%). In a study by Zargar et
al17 in India, commonest presentation was biliary colic(40%)
followed by cholangitis(36%), acute pancreatitis(12%) and
obstructive jaundice(11%). Selective CBD cannulation was
achieved in 90% which is comparable with the study done by
Gurung et al16 in Dhulikhel hospital( 94.1%). More than one third of
the patient(38%) had large sized stones (size≥15mm) and findings

JAIM 17: (Volume 09, Number 01, January - June 2020)

31

Journal of Advances in Internal Medicine |

Original Article

were comparable with the study by Gurung et al16(35.9%). The
significant number of large bile duct stone probably reflects a long
standing nature of stone and late detection.16 Complete duct
clearance at first attempt could be achieved in 46 patients(59%)
out of 78 patients who had filling defect seen in cholangiogram
which is comparable with the study done by Lauri et al18 where
the success of duct clearance during initial attempt was 59% and
in a study by Shrestha et al19, complete stone extraction rate was
41.1%. Another study done by XD Zhou et al20 found that CBD
stones were completely cleared during the first procedure session
in 46% patients in the EST group but some other centres reported
duct clearance rate of 70-80%.21, 22 Allowing a time period after
endoscopic sphincterotomy for spontaneous passage of duct
stones or biliary stent placement at initial attempt followed by
repeat ERCP probably results in higher duct clearance rates.18
Other reasons for lower rate of duct clearance in our study could
be due to the large stones, multiple stones, impacted stone,
hepaticolithiasis and biliary stricture.10
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Our three patient (3%) had cholangiogram finding compatible
with type1A choledochal cyst. Out of 662 patients, Shrestha et al19
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