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ABSTRACT 

Objective: To evaluate whether endoscopic sphincterotomy improves plastic biliary stent patency compared with stent 
placement without sphincterotomy. 
Study Design: Comparative Cross sectional study. 
Place and Duration of Study: Department of Gastroenterology, Pak Emirates Military Hospital, Rawalpindi Pakistan, from 
Oct 2025 to Mar 2026. 
Methodology: This study enrolled adult patients with benign biliary strictures undergoing either elective or emergency 
Endoscopic Retrograde Cholangiopancreatography (ERCP). 
Results: A total of 292 patients with benign biliary strictures were enrolled in the study, with 146 patients allocated to the 
sphincterotomy group (Group-A) and 146 patients to the non-sphincterotomy group (Group-B). Successful stent insertion was 
achieved in 92.5% of patients in the Group-A and 89.0% in the Group-B. Early complications were uncommon; post-ERCP 
pancreatitis occurred in 13.7% and 16.4% of patients, respectively, while bleeding was observed only in the Group-A (6.8%). 
Late complications, including cholangitis due to stent occlusion and stent migration, occurred at comparable rates in both 
groups. Median stent patency was similar between the Group-A and Group-B (110±12 vs 111±18 days). Successful stent 
replacement during follow-up was achieved in the majority of patients, with no significant difference between groups. 
Conclusion: Routine Endoscopic sphincterotomy (ES) does not significantly improve plastic biliary stent patency and should 
not be performed solely for this purpose. 
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INTRODUCTION 

Benign biliary strictures (BBS) are an important 
cause of biliary obstruction and may result from post-
cholecystectomy injury, chronic pancreatitis, inflam-
matory disorders, and postoperative complications. 
Endoscopic retrograde cholangiopancreatography 
(ERCP) with biliary stenting is currently considered 
the preferred first-line treatment for most patients 
with BBS because it provides effective biliary drainage 
while avoiding the morbidity associated with surgical 
intervention.1  

Globally, benign biliary strictures develop in 
approximately 0.2–0.7% of patients undergoing 
cholecystectomy, while bile duct injury occurs in                  
0.3–0.7% of cholecystectomy procedures. Chronic 
pancreatitis-related biliary strictures are reported in 3–
30% of patients with chronic pancreatitis, whereas 
biliary strictures occur in 10–40% of liver transplant 

recipients.2,3 In developing countries, including 
Pakistan, benign biliary strictures continue to 
represent a significant proportion of ERCP workload 
because of the high volume of hepatobiliary surgery 
and chronic pancreatitis cases.4 In Pakistan, post-
cholecystectomy bile duct injury remains one of the 
leading causes of benign biliary strictures and 
contributes substantially to the ERCP workload at 
tertiary care centers.5,6 

Plastic biliary stents are widely used in the 
management of benign biliary strictures owing to their 
low cost, ease of placement, and removability.7,8 
However, stent occlusion remains a major limitation, 
often necessitating repeated endoscopic procedures 
and increasing healthcare costs.9,10 Several factors 
influence stent patency, including stent diameter, 
duration of placement, biliary infection, and technical 
aspects of stent insertion. 

The role of endoscopic sphincterotomy (ES) 
before plastic biliary stent placement remains 
controversial. While some endoscopists perform 
routine ES to facilitate stent insertion and biliary 
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drainage, others avoid it because of the associated 
risks of bleeding, perforation, and long-term sphincter 
dysfunction.11,12 Most published studies have 
evaluated the role of sphincterotomy in malignant 
biliary strictures, whereas data regarding its role in 
benign biliary strictures remain limited. Therefore, this 
study was conducted to evaluate whether endoscopic 
sphincterotomy improves plastic biliary stent patency 
in patients undergoing ERCP for benign biliary 
strictures. 

METHODOLOGY 

This comparative Cross sectional study was 
carried out in the department of Gastroenterology, at 
Pak Emirates Military Hospital, Rawalpindi, Pakistan, 
from Oct 2025 to Mar 2026 after approval by 
institutional review board (A/28/ERC/158/25). 
Consecutive non-probability sampling technique was 
employed.  
Inclusion Criteria: Patients of either gender, aged 15–
60 years, with confirmed benign biliary strictures 
based on clinical, biochemical, and imaging findings 
(ultrasound, MRCP, or CT scan) were included in the 
study.  
Exclusion Criteria: Patients were excluded if they had 
prior sphincterotomy, previous biliary stenting, 
altered surgical anatomy, coagulopathy, suspected or 
confirmed malignant biliary obstruction, or ampullary 
lesions. 

All consecutive patients fulfilling the eligibility 
criteria and undergoing ERCP with plastic biliary stent 
placement during the study period were considered 
for inclusion. Therefore, prior sample calculation was 
not required. During the study period, 332 patients 
were screened; after applying the predefined inclusion 
and exclusion criteria, 292 eligible patients were 
enrolled and analyzed. 
 

 
Figure: Patients Flow Diagram (n=332) 

All patients undergoing ERCP with plastic biliary 
stent placement during the study period were 
screened for eligibility. A total of approximately 332 
patients were initially identified. After applying 
inclusion and exclusion criteria, 292 patients were 
included in the final analysis. Patients were divided 
into two groups (each group containing 146 patients) 
based on whether endoscopic sphincterotomy (ES) 
was performed prior to stent placement (Figure). In 
Group-A, patients underwent ES followed by plastic 
stent placement, whereas in Group-B, stents were 
placed without prior sphincterotomy. Allocation to 
Group-A or Group-B was determined by the treating 
endoscopist according to procedural judgment and 
clinical requirements. All patients provided written 
informed consent and were informed of their right to 
withdraw from the study at any time. A 0.035-inch 
guidewire was used for selective cannulation of the 
biliary tree and to traverse the biliary stricture. 
Patients were sedated with weight based doses of IV 
midazolam and propofol. Contrast medium iopromide 
was used in half strength to highlight the biliary tree.  
Blood pressure, oxygen saturation, pulse were 
continuously monitored during the procedure. IV 
atropine was used to reduce the duodenal peristalsis 
where required. Patients were hydrated with 
continuous infusion of intravenous 0.9% normal saline 
during and after the procedure. In Group-A, 
sphincterotomy was performed using a standard triple 
lumen sphincterotome (Boston Scientific) prior to stent 
insertion. In both groups, 10F or 7Fr plastic biliary 
stents of appropriate lengths were placed across the 
stricture under fluoroscopic guidance. Successful stent 
placement was defined as correct positioning of the 
stent with adequate biliary drainage observed 
endoscopically and fluoroscopically. Patients were 
followed for early and late complications. Early 
complications were defined as those occurring within 
30 days of the procedure, including pancreatitis, 
bleeding, perforation, and cholangitis. Late 
complications included stent occlusion and recurrent 
cholangitis occurring after 30 days. Stent patency was 
defined as the duration from stent placement to 
documented stent occlusion, need for re-intervention, 
or patient follow-up endpoint. Stent occlusion was 
suspected in patients presenting with recurrence of 
jaundice, cholangitis, or deranged liver function tests. 
The success of stent exchange during follow-up was 
also recorded and compared between the two groups.   

Data were entered and analyzed using Statistical 
Package for Social Sciences (SPSS) 22.00. Continuous 
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variables were assessed for normality and presented 
as Mean±SD and categorical variables were expressed 
as frequency and percentage. Chi square test (for 
qualitative variables), independent sample t-test (for 
normally distributed continuous variables) were 
applied and p-value of ≤0.05 was considered as 
statistically significant 

RESULTS 

A total of 292 patients with benign biliary 
strictures were included in the study, with 146 patients 
allocated to each group. The mean age was 
significantly lower in Group A than in Group B 
(36.45±5.27 vs. 40.21±4.56 years; p-value <0.001). 
Similarly, the mean serum bilirubin level was 
significantly lower in Group A compared with Group 
B (210.35±10.20 vs. 260.21±9.60 µmol/L; p-value 
<0.001). A total of 166(56.8%) patients were male and 
126(43.2%) were female. The gender distribution was 
comparable between the two groups, with males 
accounting for 59.6% in Group A and 54.1% in            
Group B (p-value =0.343). The distribution of stricture 
etiology was also similar between groups (p-value 
=0.594) with inflammatory/other causes being the 
most common etiology (57.2%), followed by post-
cholecystectomy strictures (30.5%) and chronic 
pancreatitis (12.3%). The mean stent length was 
6.80±1.70 cm in Group A and 7.10±1.19 cm in Group B, 
with no statistically significant difference between the 
groups as p-value 0.081 shown in Table-I. However, 
Successful stent insertion rates were similar in Group 
A and Group B (92.5% vs. 89.0%; p-value =0.312).The 
incidence of pancreatitis, early stent occlusion, 
cholangitis and stent migration did not differ 
significantly between the groups (p-values >0.05) 
 

Table-I: Baseline Demographic and Clinical Characteristics of the 
Study Participants (n=292) 

Variables 
Group-A 
(n=146) 

Group-B 
(n=146) 

Total 
(n=292) 

p-
value 

 Age (years), Mean ± SD 36.45±5.27 40.21±4.56 38.33±4.91 <0.001 

Gender, n(%) 

 Male 87(59.6%) 79(54.1%) 166(56.8%) 
0.343 

 Female 59(40.4%) 67(45.9%) 126(43.2%) 

 Serum bilirubin (µmol/L),  
 Mean ± SD 

210.35±10.20 260.21±9.6 235.80±11.32 <0.001 

Etiology of stricture, n(%) 

 Post-cholecystectomy 46(31.5%) 43(29.5%) 89(30.5%) 

0.594  Inflammatory/Others 80(54.8%) 87(59.6%) 167(57.2%) 

 Chronic pancreatitis 20(13.7%) 16(11.0%) 36(12.3%) 

 Stent length (cm), Mean±SD 6.80±1.70 7.10±1.19 6.95±1.99 0.081 

 

However, bleeding occurred significantly more 
frequently in Group A than in Group B (6.8% vs. 0.0%; 
p-value =0.002). No procedure-related mortality was 

observed in either group (Table-II). Patients requiring 
stent replacement were significantly fewer in Group A 
than in Group B (68.5% vs. 82.2%; p-value =0.007). 
Although successful stent replacement was higher in 
Group B (75.3%) than in Group A (65.8%), the 
difference was not statistically significant (p-value 
=0.074). Similarly, the mean stent patency duration 
was comparable between the groups (110.00±12.38 vs. 
111.92±18.52 days; p-value =0.295) shown in Table-III. 
 

Table-II: Comparison of Endoscopic Technique Outcomes Between 
Patients With and Without Endoscopic Sphincterotomy (n=292) 

Outcomes 
Group-A With 

ES (n=146) 
Group-B Without 

ES (n=146) 
p-

value 

 Successful stent insertion 135(92.5%) 130(89.0%) 0.312 

Early complications 

 Pancreatitis 20(13.7%) 24(16.4%) 0.513 

 Bleeding 10(6.8%) 0(0.0%) 0.002 

 Early stent occlusion 13(8.9%) 17(11.6%) 0.441 

 Procedure-related mortality 0(0.0%) 0(0.0%) - 

Late complications 

 Cholangitis (due to occlusion) 12(8.2%) 15(10.3%) 0.544 

 Stent migration 6(4.1%) 2(1.4%) 0.152 

 
Table-III: Comparison of Stent Replacement and Patency Outcomes 
between Patients With and Without Endoscopic Sphincterotomy (n=292) 

Variables 
Group-A With 

ES (n=146) 
Group-B Without 

ES (n=146) 
p-

value 

 Patients requiring stent replacement 100(68.5%) 120(82.2%) 0.007 

 Successful stent replacement 96(65.8%) 110(75.3%) 0.074 

 Stent patency (days, Mean±SD) 110.00±12.38 111.92±18.52 0.295 
 

DISCUSSION 

The present study evaluated the impact of 
endoscopic sphincterotomy (ES) on plastic biliary stent 
patency and procedural outcomes in patients with 
benign biliary strictures. Our findings demonstrated 
that routine ES prior to plastic biliary stent placement 
did not significantly improve stent patency, successful 
stent insertion, or the rate of stent replacement during 
follow-up. Furthermore, the incidence of early and late 
complications was comparable between patients 
undergoing stent placement with and without ES. 

Successful stent insertion was achieved in a high 
proportion of patients in both groups, with only a 
small numerical advantage in the Group-A. These 
findings are consistent with the study by Wilcox et al., 
which demonstrated that routine sphincterotomy 
before biliary stenting does not significantly improve 
technical success rates in most patients undergoing 
endoscopic biliary drainage.13 The comparable success 
rates observed in our study suggest that advances in 
guidewire-assisted cannulation techniques and endo-
scopic accessories have reduced the need for routine 
sphincterotomy solely to facilitate stent placement. 
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Post-ERCP pancreatitis remains one of the most 
important complications of biliary interventions. In 
our study, the frequency of pancreatitis was similar 
between the Group-A and Group-B. This finding is 
comparable to the studies  by Sofi et al., and Holt et al., 
showing that sphincterotomy does not consistently 
reduce the risk of post-ERCP pancreatitis and may not 
provide additional protection when selective biliary 
cannulation is achieved.14,15 The absence of a 
significant difference in pancreatitis rates in our cohort 
suggests that factors such as cannulation technique, 
procedural difficulty, and patient-related risk            
factors may have a greater influence on pancreatitis 
development than sphincterotomy itself. 

Bleeding occurred exclusively in the Group-A in 
our study, although all cases were managed success-
fully without major consequences. This observation is 
in agreement with published literature demonstrating 
that sphincterotomy increases the risk of procedure-
related hemorrhage. Saeed et al., reported a higher 
incidence of bleeding among patients undergoing 
sphincterotomy, particularly in those with cholestasis 
or coagulopathy.16 Our findings therefore support a 
selective rather than routine use of sphincterotomy, 
especially in benign disease where repeated 
interventions may be required over several years. 

Late complications, including stent occlusion, 
cholangitis, and stent migration, occurred at compar-
able frequencies in both groups. Most importantly, 
median stent patency was nearly identical in patients 
undergoing ES and those managed without ES. These 
findings support the observations of Gruszecka et al., 
who showed that stent patency is primarily 
determined by factors such as stent diameter, bacterial 
biofilm formation, sludge accumulation, and duration 
of stent placement rather than sphincterotomy status.17 
The lack of improvement in stent patency observed in 
our study suggests that routine ES does not alter the 
mechanisms responsible for plastic stent occlusion. 
Similarly, the requirement for stent replacement and 
the success of subsequent stent exchange procedures 
were comparable between the two groups. These 
findings are clinically important because one of the 
proposed advantages of ES is facilitation of future 
biliary access.18 However, our results indicate that 
successful repeat interventions can be achieved 
without prior sphincterotomy in the majority of 
patients. This may be explained by gradual dilation of 
the papillary orifice caused by the indwelling stent, 
which facilitates subsequent endoscopic access. Local 

data regarding the role of sphincterotomy in benign 
biliary strictures remain limited. To our knowledge, 
this study represents one of the few analyses from 
Pakistan comparing outcomes of plastic biliary 
stenting with and without ES in patients with benign 
biliary strictures. The findings are consistent with 
international evidence and suggest that routine 
sphincterotomy does not provide significant clinical 
benefit in terms of stent patency or long term 
outcomes. 

Overall, the results of our study indicate that 
routine ES before plastic biliary stent placement in 
benign biliary strictures offers no significant 
advantage in terms of stent patency, technical success, 
or prevention of late complications, while exposing 
patients to an increased risk of bleeding. Therefore, ES 
should be reserved for selected clinical indications 
rather than being performed routinely before biliary 
stent placement. 

LIMITATION OF STUDY 

This study has several limitations. First, it was 
conducted at a single center, which may limit the 
generalizability of the findings. In addition, patients were 
followed for a relatively short duration and long-term 
outcomes beyond the study period could not be assessed. 
Furthermore, the study was not randomized, and potential 
confounding factors related to stricture characteristics and 
stent selection may have influenced the outcomes. Future 
multicenter randomized studies with longer follow-up are 
required to further validate these findings. 

CONCLUSION 

Routine endoscopic sphincterotomy does not 
significantly improve plastic biliary stent patency and may 
be associated with an increased risk of bleeding. Its use 
should be limited to specific clinical indications rather than 
performed routinely. 
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