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Abstract

Background

Endoscopic Retrograde Cholangiopancreatography is an essential therapeutic modality for pancreaticobiliary
diseases, but its outcomes and complication rates vary across clinical settings. This study assesses indications,
success rates, and complications of Endoscopic Retrograde Cholangiopancreatography (ERCP) in a tertiary
care centerin Nepal.

Materials and Methods

A prospective cross-sectional study was conducted at the Department of Gastroenterology, Nobel medical
college teaching hospital, from November 2024 to October 2025. All adults undergoing ERCP for therapeutic
indications were included. Demographics, indications, procedural details, and complications were recorded.
Statistical analysis was performed using SPSS version 26, with chi-square tests applied to assess associations.

Results

A total of 151 patients underwent ERCP, with a mean age of 55 + 16.5 years; females accounted for 63.6%.
Choledocholithiasis was the most common indication (76.8%). Selective biliary cannulation was successful in
97.4%, and overall procedural success was 90.7%. Endoscopic sphincterotomy was performed in 88.1% of
patients, while 11.9% required precut. Immediate complications occurred in 19.2%, most commonly post-ERCP
pancreatitis (5.3%) and bleeding (5.3%). Papilla type showed a statistically significant association with
complications (p =0.006).

Conclusion

Most patients underwent ERCP for benign diseases like common bile duct (CBD) stone and benign biliary
stricture. Despite extensive research and refinement of this technique ERCP-related complications remain a
major issue. The identification of risk factors for ERCP-related complications and implementation of measures
that decreases the risk of complications and its prompt identification and treatment are key to ensuring good
clinical outcomes.
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Introduction

Endoscopic Retrograde Cholangiopancreato-
graphy (ERCP) was first introduced in 1968 and
has since become an essential diagnostic and
therapeutic tool for pancreaticobiliary disorders
[1]. Overtime, the role of ERCP has evolved from
primarily diagnostic to predominantly therapeu-
tic, owing to the development of less invasive
imaging modalities such as Magnetic Resonance
Cholangiopancreatography (MRCP) and Endo-
scopic Ultrasound (EUS) [2]. ERCP allows direct
visualization and intervention in the biliary and
pancreatic ducts, enabling procedures like
sphincterotomy, stone extraction, stent place-
ment, and ductal dilation [3].

Despite its effectiveness, ERCP is associated
with several complications. The most frequent is
post-ERCP pancreatitis (PEP), with an incidence
of 3—10% in average-risk patients and up to 15%
in high-risk groups [4]. Other complications include
bleeding, perforation, cholangitis, and cardiopul-
monary events [5]. Although mortality is low,
around 0.1-0.3%, severe cases can cause
significant morbidity and prolonged hospitaliza-
tion [6]. Risk factors for PEP include difficult
cannulation, pancreatic duct injection, female
sex, previous pancreatitis, and sphincter of Oddi
dysfunction [4]. Preventive strategies such as
prophylactic rectal nonsteroidal anti-inflamma-
tory drugs (NSAIDs), aggressive hydration, and
pancreatic stenting have significantly reduced
complication rates [7].

ERCP remains indispensable in managing biliary
and pancreatic diseases, especially in regions
where access to advanced imaging is limited.
Assessing the indications, outcomes, and
complications of ERCP in local clinical settings in
Eastern Nepal can help to improve procedural
safety and patient care. The aim of this study is to
analyze various therapeutic spectrum of patients
undergoing ERCP for biliopancreatic disorders.
This study also review the complications due to
ERCP and its risk factors and management of
post ERCP- complications.

Materials and Methods

This hospital-based, prospective cross-sectional
study was conducted in the Department of
Gastroenterology at Nobel Medical College and
Teaching Hospital, Biratnagar, Nepal from
November 2024 to October 2025 with ethical
approval obtained from institutional review
committee (IRC) of the hospital and written
informed consent was obtained from all partici-
pants. All admitted patients aged above 18 years
who underwent Endoscopic Retrograde Chola-
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giopancreatography (ERCP) therapeutic indica-
tions and provide informed consent were inclu-
ded. Patients younger than 18 years or those
unwilling to participate were excluded.

Based on a previous study [8] reporting a 10%
prevalence of post-ERCP complications, the
calculated sample size is 151 patients, including
a 10% non-response allowance. A non-proba-
bility purposive sampling was employed.

Clinical data including patient demographics,
indications for ERCP, procedure type, and post-
procedural outcomes were collected using a
structured questionnaire. Complications such as
pancreatitis, cholangitis, bleeding, and perfora-
tion were recorded during hospital stay and at 30-
day follow-up via outpatient. All procedures were
performed using standard ERCP techniques
under conscious sedation.

Data were entered into Microsoft Excel and
analyzed using SPSS version 26. Descriptive
statistics was presented as frequency and
percentage, while associations between vari-
ables were assessed using the Chi-square test,
with p <0.05 considered statistically significant.

Results

A total of 151 patients underwent ERCP during
the study period. The mean age was 55 £+ 16.5
years, and females constituted 63.6% (n=96).
Comorbidities were present in 33.1% (n=50) of
patients, with hypertension (9.3%), type 2
diabetes mellitus (6.6%), hypothyroidism (4.0%),
coronary artery disease (4.0%), and COPD
(3.3%) being the most common as shown in
Table 1.

Table1: Comorbidities among patients

Comorbidities

Frequency (n=151)

Percentage (%)

HTN 14 9.3
T2DM 10 6.6
CAD 6 4.0
Hypothyroidism 6 4.0
COPD 5 3.3
HTN +T2DM 5 3.3
Stroke 4 2.6
Total 50

Most procedures were performed on an elective
basis (87.4%) compared to emergency ERCP
(12.6%). Cholelithiasis was present in 85
patients (56.3%), and choledocholithiasis was
the leading indication for ERCP, accounting for
76.8% (n=116) of procedures. Other indications
included benign CBD stricture (6.6%),
cholangiocarcinoma (3.3%), ampullary carci-
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noma (2.0%), pancreatic carcinoma (2.0%),
Mirizzi syndrome (2.0%), and malignant CBD
strictures (2.6%) as shown in Table 2.

Table2: Indications of ERCP

Indications Frequency  Percentage
Choledocholithiasis 116 76.8
Benign CBD Stricture 10 6.6
Cholangiocarcinoma 5 3.3
Malignant CBD stricture 4 26
Ampullary ca 3 20
CaGB 3 20
Ca Pancreas 3 20
Mirizzi Syndrome 3 20
Bile duct injury due to Lap chole 1 7
Ca GB with liver metastases 1 7
Obstructive Jaundice of 1 N
undetermined cause
Proximally migrated CBD stent 1 N
Total 151 100.0

Selective biliary cannulation was successful in
147 patients (97.4%), while cannulation failed in
four cases. Endoscopic sphincterotomy (EST)
was performed in 88.1% (n=133) of patients, and
precut sphincterotomy was required in 11.9%
(n=18). Biliary stenting was performed in 76.8%
(n=116). Residual filling defects post-procedure
were noted in 7.9% (n=12). Overall procedural
success was achieved in 90.7% (n=137) of
cases.

Cannulation time data were available for 146
patients. Among them, 63.4% (n=92) achieved
cannulation in <5 minutes, while 36.6% (n=53)
required 25 minutes. Type 1 papilla was the most
common morphology (44.8%), followed by Type
3(26.9%) as shown in figure 1.
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Figure1: Cannulation time in different papilla type

Chi-square analysis demonstrated no significant
association between papilla type and
cannulation time (x* = 5.758, df = 7, p = 0.568).
Interpretation was limited by low expected cell
counts.
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Immediate complications occurred in 19.2%
(n=29) of patients. The most common were
bleeding (5.3%), post-ERCP pancreatitis (5.3%),
and cholangitis (4.6%). Duodenal perforation
occurred in 0.7%, scope non-negotiability in
0.7%, and unsuccessful CBD cannulation in
0.7%. The majority (82.7%) experienced no
immediate complications as shown in table 3.

Table 3: Differentimmediate complications

Complications Frequency Percentage (%)

Bleeding 8 5.3
Pancreatitis 8 53
Cholangitis 7 4.6
Unsuccessful cannulation of CBD 4 2.64
Duodenal Perforation 1 0.7
Scope not negotiable into D2 1 0.7
None 122 82.7
Total 151 100.0

Chi-square testing indicated a statistically
significant association between papilla type and
complications (x*=77.722,p=0.006).(Table 4)

Table 4: Association of types of papilla with complica-
tions
Unsucce

ssful  Yes
CBD (Oth Total

Scope

2 Pancre Perforat Not

Bleedi Cholan .
Compli

Papilla

Type ng gitis cation S :Iee g(%tlze; Ca.nnulat ers)
ion
Previous 0 0 1 0 0 0 0 0 1
EST papilla
Previous 0 0 0 0 0 0 0 1 1
EST papilla
with stent
Type 1 3 3 54 7 0 0 0 1 68
Type 1 with 0 0 2 0 0 0 0 0 2
ampullary
growth
Type 2 1 0 26 0 0 1 1 0 29
Type 3 4 3 30 1 1 0 0 0 39
Type 3 with 0 0 1 0 0 0 0 0 1
ampullary
growth
Type 4 0 1 8 0 0 0 0 1 10
Total 8 7 122 8 1 1 1 3 151
Discussion

In this study, the majority of ERCP procedures
were performed for choledocholithiasis, consis-
tent with global data reporting bile duct stones as
the most common indication for ERCP [9]. The
mean age of 55 years and female predominance
also align with previous studies, where gallstone-
related biliary pathology is more frequent in
women [10]. The high rate of comorbidities, parti-
cularly hypertension and diabetes, reflects the
typical patient profile undergoing ERCP in similar
tertiary-care settings. Gurung et al [11] had
similar findings as found in our study. The female:
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male ratio was found to be 1.7 : 1. The mean age
of patients were 50.57+17.8 Years. The most
common indication for ERCP were: choledocho-
lithiasis 208(49.17%); followed by: obstructive
jaundice 69 (16.3%) of undetermined cause. The
most common finding was CBD stone in
308(72.81%), normal in 51(12.1% ), bile duct
stricture in 45(10.63%). Similarly, Ganie B et al.
[12] also found the median age of the patients
included in the study was 55 years and the male-
to-female ratio in the study cohort was 1.6:1, with
30 (62.5%) males and 18 (37.5%) females.
Among the patients with comorbid conditions,
hypertension was the most common, present in
12.5% of cases. Choledocholithiasis was the
most frequent diagnosis, identified in 70.83% of
patients.

The selective cannulation success rate of 97.4%
in our study is comparable to international stan-
dards, where expert endoscopists report suc-
cess rates exceeding 90% [13]. Precut sphinc-
terotomy was required in 11.9% of patients, which
is within the expected range of 10-15% reported
in the ESGE technical guidelines [13]. Although
difficult cannulation is a known risk factor for
post-ERCP pancreatitis (PEP), our findings did
not demonstrate a significant association
between cannulation time and papilla type. This
is likely due to the small nhumber of patients in
certain papilla subgroups, resulting in low cell
counts and limited statistical power. Deng DH et
al [14] had successful rate of deep biliary duct
cannulation increased 8.6% (24/277), the total
cannulation successful rate following precut was
97.7%. There was a significant difference
between the two groups (97.7% vs 89.1%, x2 =
17.1,P<0.01).

The overall complication rate in this study was
19.2%, with PEP and bleeding being the most
frequently encountered events. Gurung et al [11]
found the most common complication was acute
pancreatitis in 17(4%), post-ERCP cholangitis
6(1.4%), bleeding 6(1.4%), duodenal perforation
in 1(0.2%), arrhythmia in 1(0.2%) and one death
(0.2%). Reported global rates of PEP range
between 3—10% in average-risk populations and
up to 15% in high-risk settings [15], which is
consistent with our observed PEP rate of 5.3%.
Similarly, the rate of post-sphincterotomy bleed-
ing (5.3%) aligns with previous multicenter data
showing bleeding incidence between 1-10%
depending on anticoagulation status, sphinctero-
tomy technique, and patient comorbidities [16].
Cholangitis occurred in 4.6% of patients, compa-
rable with published rates of 1-5% [9].

We observed a statistically significant associa-
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tion between papilla type and immediate compli-
cations. Anatomic variations such as Type 3
papilla (small, infiltrated, or flat papilla) are known
to increase cannulation difficulty and risk of
adverse outcomes [13]. This finding underscores
the importance of careful papilla assessment
before attempting cannulation. The procedural
success rate of 90.7% in our cohort is in line with
previous studies showing 85-95% success in
therapeutic ERCP performed by experienced
endoscopists [9,13]. The low duodenal retro-
peritoneal perforation rate (0.7%) is reassuring
and falls within the expected range of 0.1-0.6%
observed worldwide [17]. Most complications
were mild and manageable with conservative
treatment.

This study is limited by its single-center nature,
modest sample size, and the lack of long-term
follow-up for late complications

Conclusion

ERCP remains a highly effective therapeutic
modality for pancreatobiliary diseases, with high
cannulation and procedural success rates in our
setting. Choledocholithiasis was the most
common indication, and most complications were
mild and manageable. Papilla type showed a
significant association with immediate complica-
tions, underscoring the importance of anatomical
assessment prior to cannulation. Being an
invasive procedure, com-plications occur, and
hence there should be backup of good surgical
team.
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