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The Isfahan ERCP Registry: A 5-Year Comprehensive Report of Demographics, Indications,
and Outcomes in Central Iran

Abstract

Background and Aims: Comprehensive, large-scale registries for Endoscopic Retrograde
Cholangiopancreatography (ERCP) are scarce in the Middle East. This study aims to evaluate the
efficacy, safety, and patient outcomes of ERCP utilizing a highly complete data registry from a
major referral center in this region.

Methods: A retrospective registry-based study was conducted at a tertiary care center, including
adult patients who underwent ERCP between January 2019 and January 2024. Patient
demographics, procedural indications, success rates, and adverse events were extracted. A
comprehensive sex-stratified analysis was performed to evaluate differences in clinical outcomes.

Results: A total of 1,511 ERCP procedures performed on 1,361 unique patients were analyzed.
The cohort had a mean age of 62.5 + 17.6 years, with a male predominance (60.7%). The
technical success rate was high at 96.0%. Adverse events occurred in 7.4% of cases, with post-
ERCP pancreatitis (PEP) being the most common (6.1%). While primary procedural indications
did not significantly differ between sexes (p = 0.140), females exhibited a significantly higher
rate of PEP compared to males (9.9% vs. 3.7%, p < 0.0001). Data quality was exceptional, with
a 0% missing data rate for core procedural variables.

Conclusion: This large-scale Middle Eastern registry demonstrates that ERCP can be performed
with high success rates and acceptable complication profiles, comparable to global benchmarks.
The markedly higher risk of PEP in females, independent of baseline indications, suggests a strong
intrinsic physiological or anatomical susceptibility, highlighting the necessity for targeted
prophylactic measures in this subgroup.

1. Introduction

Endoscopic retrograde cholangiopancreatography (ERCP) has fundamentally transformed the
management of pancreatobiliary diseases. Originally developed as a diagnostic imaging technique,
it has evolved into a predominantly therapeutic procedure, replacing many traditional surgical
interventions and offering a minimally invasive approach with lower morbidity and faster recovery
times. Today, it stands as the gold standard for treating a wide array of conditions affecting the
biliary tree and pancreatic ducts (1, 2).

The clinical applications of ERCP are vast and varied. Choledocholithiasis remains the most
frequent indication globally, where ERCP allows for effective stone extraction using techniques
such as endoscopic sphincterotomy (EST), balloon clearance, and mechanical lithotripsy (3).
Furthermore, ERCP is the cornerstone for managing both benign and malignant biliary strictures—
such as those arising from cholangiocarcinoma, pancreatic head tumors, or post-surgical
complications (4). In these scenarios, it enables vital biliary decompression and palliation through



the deployment of plastic or self-expandable metal stents (SEMS) (5). Other critical therapeutic
maneuvers routinely performed include stricture dilation, sphincter of Oddi manometry, and the
management of bile leaks (6).

Despite its immense clinical value and high success rates, ERCP is widely considered one of the
most technically demanding endoscopic procedures and is associated with a distinct profile of
adverse events (7). Post-ERCP pancreatitis (PEP) is the most common and widely studied
complication, with its incidence and severity varying significantly based on a complex interplay
of patient-related and procedure-related risk factors (8, 9). Other potentially severe, albeit less
frequent, complications include post-sphincterotomy bleeding, duodenal or biliary perforation, and
cholangitis (10). Given these inherent risks, a continuous and meticulous evaluation of procedural
outcomes and safety profiles is essential in daily clinical practice.

Globally, the epidemiological landscape of ERCP is highly diverse. In Western and high-income
countries, the widespread adoption of advanced non-invasive imaging modalities, such as
magnetic resonance cholangiopancreatography (MRCP) and endoscopic ultrasound (EUS), has
largely restricted ERCP to strictly therapeutic roles (11). In these regions, the demographic shift
toward an aging population also heavily influences the prevalence of specific indications, such as
malignant strictures. Conversely, in developing nations and specific regions of Asia or the Middle
East, different etiological patterns—such as delayed presentations of complicated
choledocholithiasis, varying rates of specific malignancies, or even endemic infectious biliary
conditions—distinctly shape clinical practice (12, 13). Furthermore, profound variations in
healthcare infrastructure, specialized endoscopist training, and equipment accessibility
significantly impact procedural volume, technical success rates, and the incidence of complications
across different geographic areas (14-16).

While extensive literature and large multi-center registries have comprehensively described the
epidemiology and outcomes of ERCP in Western cohorts, there is a notable paucity of robust,
large-scale data in Iran (17-19). Regional disparities in population demographics and the
prevalence of underlying diseases mean that international guidelines and statistics may not fully
reflect our local realities. Understanding these local dynamics is crucial for optimizing patient care
and allocating healthcare resources effectively.

Therefore, the primary objective of this study is to report on a large, single-center ERCP registry.
By analyzing a comprehensive cohort of 1361 patients over a 5-year period, we aim to delineate
the patient demographics, the spectrum of clinical indications, endoscopic techniques, and
subsequent outcomes—including therapeutic success rates and procedure-related complications.
This descriptive epidemiological analysis will provide valuable real-world data, helping to
establish regional benchmarks and identify targeted areas for enhancing the quality of
pancreatobiliary care.



2. Methods
2.1 Study Design and Setting

This retrospective, descriptive-analytical study was based on a comprehensive patient registry at
Al-Zahra Educational and Medical Center, a major tertiary referral hospital. The study evaluated
data from all patients who underwent Endoscopic Retrograde Cholangiopancreatography (ERCP)
over a five-year period, from January 2019 to January 2024.

2.2 Patient Population

All patients referred for ERCP during the specified timeframe were eligible for inclusion. Patients
were excluded from the final analysis if they met any of the following criteria: (1) incomplete
medical records where more than 20%of essential variables were missing; or (2) cases where the
ERCP procedure was documented as “not performed” or abandoned prior to initiation. After
systematically cleaning the initial pool to remove duplicates and ineligible records, the final study
cohort comprised 1361 unique patients who underwent a total of 1511 ERCP procedures
(including single and multiple-session cases).

2.3 Data Collection and Variables

Data were retrospectively extracted from the hospital’s electronic and paper-based medical records
by trained personnel using a standardized data collection form. To ensure high data quality,
variables were meticulously recorded, achieving a 0%missing data rate for core clinical metrics.
The collected variables included:

e Demographics: Age and sex.

e Clinical and Procedural Data: Primary diagnosis and indications for ERCP, history of
prior ERCPs, cannulation success or failure, and detailed procedural interventions (e.g.,
standard or partial sphincterotomy, biliary and pancreatic duct stent insertion/removal, and
TTS balloon dilation).

o Laboratory Findings: Relevant pre-procedural tests (e.g., hemoglobin levels) and post-
procedural markers, primarily serum amylase and lipase levels measured approximately
24hours after the procedure.

e Clinical Outcomes and Adverse Events: The presence of pre- and post-procedure
symptoms (such as new or worsened abdominal pain and vomiting), hospitalization
duration, and procedure-related adverse events (specifically post-ERCP pancreatitis [PEP],
hemorrhage, and perforation).

Outcome Definitions and Adjudication of Adverse Events

All procedure-related adverse events were meticulously recorded, defined, and graded in
accordance with standard consensus guidelines to ensure robust data adjudication.



e Post-ERCP Pancreatitis (PEP): PEP was defined based on the consensus criteria
established by Cotton et al., characterized by new-onset, pancreatic-type abdominal pain
associated with an elevation in serum amylase or lipase levels to at least 3times the upper
limit of normal at 24hours post-procedure, which necessitated unplanned hospital
admission or prolongation of a planned admission.

e Post-ERCP Bleeding: Bleeding events were defined and adjudicated utilizing the
American Society for Gastrointestinal Endoscopy (ASGE) lexicon. This was identified by
clinical evidence of gastrointestinal bleeding (e.g., melena, hematemesis) accompanied by
a decrease in hemoglobin concentration of > 2 g/dL, or any bleeding that required
endoscopic hemostasis, angiographic intervention, surgery, or blood transfusion (20).

e Technical Success: Technical success was defined as the successful completion of the
intended therapeutic or diagnostic interventions during the ERCP procedure, such as
successful deep cannulation, sphincterotomy, or stent placement/extraction as initially
planned.

2.4 Statistical Analysis

All collected data were analyzed using SPSS statistical software (Version 26). Descriptive
statistics were employed to summarize patient demographics and procedural characteristics.
Categorical variables were reported as frequencies and percentages (n, %), while continuous
variables were presented as mean + standard deviation (SD) or median and interquartile range
(IQR), depending on the normality of the data distribution. To analyze sex-stratified differences in
baseline characteristics, indications, and complications, inferential statistics were applied. The
independent samples t-test or Mann-Whitney U test was used for continuous variables, and the
Chi-square test or Fisher’s exact test was utilized for categorical variables. A p-value of <0.05was
considered statistically significant.

2.5 Ethical Considerations

The study protocol was reviewed and approved by the Institutional Review Board (IRB) and the
Ethics Committee of Al-Zahra Educational and Medical Center. (Ethics Code:
IR.MUILMED.REC.1402.004). Given the retrospective registry-based design of the study, the
requirement for informed consent from individual patients was waived. All data were de-identified
and patient identifiers were removed from the final dataset to strictly ensure anonymity and
confidentiality.

3. Results
3.1 Patient Characteristics

Between January 2019 and January 2024, a total of 1511 ERCP procedures were performed on
1361 unique patients (Figure 1). The mean age of the patients was 62.5 + 17.6 years (range: 8—
99 years). There was a male predominance in the cohort, with males comprising 60.7% (n = 826)
of the patients, reflecting a female-to-male ratio of approximately 1:1.5. The majority of the
cohort, comprising 1257 patients, underwent a single ERCP session. Multiple ERCP sessions were



recorded for 104 patients. Detailed background conditions and risk factors of the individual
patients are summarized in Table 1.

Table 1 — Individual patients’ background conditions and risk factors (n=1,361)

Comorbidity/habit Frequency (%)

Hypertension 463 (34.0%)

Diabetes mellitus 288 (21.2%)

Ischemic heart disease 205 (15.1%)

Hyperlipidemia 184 (13.5%)

Alcohol use 24 (1.8%)

Opium use 126 (9.3%)
90+ <30

3.1% 4.7% 30-39

80-89

70-79
21.1%

60-69
22.5%

Figure 1 — Age group distribution; percentage of patients in each age category
3.2 Indications and Procedural Details

The primary indications for ERCP included choledocholithiasis, malignancy, primary sclerosing
cholangitis (PSC), post-surgical indications, stent management, pancreatitis, biliary stricture, and
portal hypertension biliopathy. During the procedures, sphincterotomy was performed in 1322
cases, consisting of 1125 standard and 197 partial sphincterotomies. Through-the-scope (TTS)
balloon dilatation was utilized in 430 cases. Regarding stenting, biliary stents were inserted in 172
sessions and removed in 43 sessions, while pancreatic duct stents were placed in 117 cases. The
comprehensive characteristics of the cases undergoing ERCP are detailed in Table 2.

Table 2 — Characteristics of cases undergoing ERCP

Characteristic Median (IQR)/Frequency (%)
Age (years) 65 (50-76)




Sex

male 927 (61%)
female 584 (39%)
Sphincterotomy type

standard 1,125 (74%)
partial 197 (13%)
none 189 (13%)
Pancreatic duct stent 117 (7.7%)
Biliary stent action

extraction 43 (2.8%)
insertion 172 (11%)
none 1,296 (86%)
TTS balloon dilation 430 (28%)
Procedure category

Neither 189 (13%)
Sphincterotomy alone 892 (59%)
Sphincterotomy + balloon dilation 430 (28%)
Indication for ERCP

Choledocholithiasis 1,070 (71%)
Malignancy 202 (13%)
Biliary stricture 14 (0.9%)
Primary sclerosing cholangitis 50 (3.3%)
Stent management 33 (2.2%)
Post-surgical 38 (2.5%)
Pancreatitis 18 (1.2%)
Portal hypertension biliopathy 11 (0.7%)
Other 75 (5.0%)

3.3 Technical Success and Failure

The overall technical success rate of the ERCP procedures was 96.0%, with 1451 successful cases
and 60 unsuccessful cases. Unsuccessful procedures primarily failed at the stage of biliary
cannulation. Among the failed cases, 3 patients underwent pancreatic duct stent placement without
any biliary cannulation maneuvers. None of the unsuccessful cases involved sphincterotomy,
biliary stenting, or TTS balloon dilation. A summary of the reasons for unsuccessful ERCP
procedures is provided in Table 3.

Table 3 — summary of reason for unsuccessful ERCP

Suspected cause of ERCP failure No.
Anatomical challenges



Periampullary diverticulum 1

Post-surgical anatomy 2
Juxtapapillary or periampullary neoplasms 10
Malignant distal bile duct stricture or tumor occlusion

Pancreatic head mass 8
Cholangiocarcinoma 3
Metastatic cancer 4
Large or impacted CBD stone 22
PSC or benign strictures 3

Other anatomical or technical challenges

Abbreviations: CBD, common bile duct; ERCP, endoscopic  retrograde
cholangiopancreatography; PSC, primary sclerosing cholangitis

3.4 Adverse Events and Post-Procedure Symptoms

Adverse events occurred in 112 cases, representing an overall complication rate of 7.4%. The most
frequent complication was post-ERCP pancreatitis (PEP), observed in 92 cases (6.1%).
Hemorrhage was noted in 16 cases, and perforation occurred in 1 case. Combined complications,
such as pancreatitis concurrent with bleeding, were also documented. Regarding clinical
symptoms, pre-ERCP abdominal pain was reported in 517 cases (35%). Following the procedure,
post-ERCP abdominal pain was observed in 196 cases (13%), of which 107 cases were new-onset
pain. Post-ERCP vomiting was documented in 49 cases (3.3%).

3.5 Sex-Stratified Analysis

A sex-stratified comparison revealed significant differences in certain patient demographics and
clinical outcomes (Table 4). Female patients were significantly younger than male patients (mean
age 63 vs. 66 years, p = 0.015). While the technical success rates and the distribution of primary
indications showed no significant differences between the sexes (p = 0.140 for indications), the
incidence of PEP was significantly higher in females compared to males (9.9% vs. 3.7%, p <
0.0001).

Table 4 — Sex-stratified comparison of patient characteristics, ERCP outcomes, and primary

indications

 Characteristic = Male(N=927)  Female (N=584)  P-value
Age (years) 66 (54-75) 63 (45-76) 0.0146"
Successful ERCP 890 (96.0%) 560 (95.9%) 1.0"
Post-ERCP pancreatitis 34 (3.7%) 58 (9.9%) <0.00017"
Primary indication for ERCP 0.140"
Choledocholithiasis 634 (68.4%) 436 (74.7%) 0.096"




Malignancy 138 (14.9%) 64 (11.0%) 0.316"
Biliary stricture 11 (1.2%) 3 (0.5%) 1.0™
Primary sclerosing cholangitis 28 (3.0%) 22 (3.8%) 1.0
Stent management 21 (2.3%) 12 (2.1%) 1.0
Post-surgical 26 (2.8%) 12 (2.1%) 1.0™
Pancreatitis 13 (1.4%) 5 (0.9%) 1.0™
Portal hypertension biliopathy 9 (1.0%) 2 (0.3%) 1.0
Other 47 (5.1%) 28 (4.8%) 1.0™

Footnotes: *: Mann-Whitney-U test; **: chi-squared test with Bonferroni correction for multiple
comparisons

3.6 Data Completeness and Entry Rates

The registry demonstrated exceptionally high data completeness. A 0% missing data rate was
achieved for several critical variables, including gender, ERCP success or failure, sphincterotomy
type, pancreatic duct stent placement, biliary stent placement, removal, and replacement, biliary
stent type, TTS balloon dilatation utilization and size, primary indication, pre-ERCP hemoglobin
levels, and complications. The entry rates for all other registered variables are comprehensively
outlined in Table 5.

Table 5 — Entry rates of registered variables

Variable Entry rate (%; 100 — missing rate)

Age 99.9
Primary indication for ERCP 99.9
Abdominal pain before ERCP 97.4
Vomiting after ERCP 97.0
Abdominal pain after ERCP 96.9
Diabetes mellitus 96.8
Alcohol consumption 96.8
Opium use 96.7
Ischemic heart disease 96.6
Hyperlipidemia 96.5
Hypertension 96.3
WBC 93.5
Hemoglobin 93.5
Platelet counts 93.5
AST 91.2
ALT 91.0
ALP 89.9
Direct bilirubin 89.4




Total bilirubin 89.0
Amylase level (pre-ERCP) 61.1
Lipase level (pre-ERCP) 61.1
INR (Pre-ERCP) 50.1
Amylase level (post-ERCP) 44.8
Lipase level (post-ERCP) 44.8

4. Discussion

This five-year single-center registry represents one of the largest prospective ERCP datasets
reported from Iran and, to our knowledge, among the most comprehensive from the Middle East.
Across 1,511 procedures in 1,361 patients, we demonstrate a technical success rate of 96.0%, an
overall adverse event rate of 7.4%, and a PEP rate of 6.1% — findings that are largely consistent
with published international benchmarks while offering unique insight into regional practice
patterns. While comprehensive ERCP registries and national databases are well-established in
Western and Scandinavian countries, robust and large-scale data remain notably scarce in Iran and
the broader Middle East. In this context, the establishment of this registry—highlighted by a
0% missing data rate for several critical procedural and outcome variables—provides a highly
reliable reflection of real-world clinical practice.

The predominance of choledocholithiasis as the primary indication (71%) reflects both the high
regional burden of gallstone disease and the tertiary referral role of our center, which receives a
substantial proportion of patients following failed primary-level biliary imaging or management.
Our procedural data reflects a high burden of therapeutic interventions, with biliary
sphincterotomy performed in the vast majority of cases (1322 procedures) and balloon dilation in
a significant subset (430 procedures). This aligns with the global paradigm shift in which ERCP
has evolved from a diagnostic modality—Ilargely replaced by magnetic resonance
cholangiopancreatography (MRCP) and endoscopic ultrasound (EUS)—to an almost exclusively
therapeutic intervention (21). The high volume of sphincterotomies and dilations confirms the
center’s role as a tertiary referral hub managing complex biliary obstructions.

In terms of efficacy, our cohort demonstrated a remarkable technical success rate of 96.0%.
According to the performance metrics established by the American Society for Gastrointestinal
Endoscopy (ASGE) and the European Society of Gastrointestinal Endoscopy (ESGE), the standard
benchmark for successful biliary cannulation and intended therapeutic intervention is > 90%for
standard anatomies (22, 23). Our findings comfortably exceed this minimum threshold and are
closely comparable to success rates reported by high-volume international centers. The small
proportion of clinical failures was largely attributed to complex anatomical variations or advanced
malignancies, which is consistent with global literature.

Regarding safety, the overall adverse event rate in our registry was 7.4%, with post-ERCP
pancreatitis (PEP) accounting for the majority of these events at 6.1%. International guidelines



and large multicenter cohorts typically report PEP incidences ranging from 3.5% to 9.7% in
unselected patient populations (24). Our complication rates fall squarely within these accepted
global standards, demonstrating that therapeutic ERCP can be performed with optimal safety
profiles in a regional tertiary setting. Malignant biliary obstruction accounted for 13% of cases,
and post-surgical biliary complications, PSC, and portal hypertension biliopathy together
represented a clinically meaningful minority, underscoring the procedural breadth expected of a
high-volume academic center.

A notable scientific contribution of our registry is the robust sex-stratified analysis. Interestingly,
our analysis revealed no significant difference in the primary indications for ERCP between male
and female patients (p = 0.140), indicating that the overall spectrum of pancreatobiliary diseases
requiring advanced endoscopic intervention is epidemiologically similar across both sexes in our
cohort. Despite having comparable baseline indications, female patients underwent ERCP at a
significantly younger age (mean 63 vs. 66 years, p = 0.015) and experienced a substantially
higher incidence of PEP (9.9% vs. 3.7%, p < 0.0001). Because the primary reasons for the
procedure did not differ between the groups, the elevated PEP rate in females cannot be attributed
to a higher frequency of more complex or inherently high-risk baseline diseases. Instead, this parity
in indications strongly reinforces the hypothesis that the increased PEP risk in females is driven
by intrinsic anatomical and physiological factors. This finding aligns with international literature,
which often attributes this vulnerability to a higher prevalence of sphincter of Oddi dysfunction
(SOD) (25). Our regional data confirms that these predispositions hold true within the Iranian
population, further reinforcing the need for aggressive pharmacological prophylaxis (e.g., rectal
indomethacin) in this high-risk subgroup.

Compared to registries from neighboring regions — including those from Turkey, Egypt, and
South Asia — our success rates are comparable and our complication profile reflects a similarly
complex referral caseload. The near-zero missing data rate across core procedural variables
distinguishes this registry in terms of data integrity, a known limitation of retrospective ERCP
studies in resource-limited settings (26, 27).

Our study has several limitations that should be acknowledged. First, as a single-center study, our
findings may not be entirely generalizable to other institutions with varying levels of expertise,
caseloads, or resources. Second, despite utilizing a meticulously maintained registry, the inherent
biases associated with observational data cannot be completely excluded. However, these
limitations are strongly counterbalanced by several notable strengths. To our knowledge, this is
one of the largest and most comprehensive ERCP registries reported in the Middle East,
encompassing 1511 procedures. The rigorous data collection framework is highlighted by a
0%missing data rate for critical variables, ensuring the high reliability and robustness of our
outcomes. Furthermore, the detailed sex-stratified analysis provides valuable, context-specific
insights into complication profiles, particularly the increased risk of post-ERCP pancreatitis in
female patients, adding significant value to the current literature.



conclusion

In conclusion, this registry represents one of the most comprehensive and data-complete ERCP
cohorts reported in the Middle East. It validates that high success rates (96.0%) and acceptable
complication rates (7.4%), strictly in line with ASGE and ESGE global standards, are achievable
in the region. Furthermore, it highlights the significantly elevated risk of PEP in female patients,
underscoring the necessity for targeted prophylactic strategies. This registry lays a solid foundation
for future multi-center, prospective studies to further optimize ERCP outcomes in the region.
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