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Abstract

Background: Endoscopic biliary drainage has emerged as the stand-
ard treatment for palliative drainage in malignant biliary strictures 
(MBS).

Methods: This prospective study aimed to investigate the outcomes 
of patients diagnosed with MBS who underwent biliary drainage 
through endoscopic retrograde cholangiopancreatography (ERCP) 
at Complejo Hospitalario Metropolitano. The primary goals were to 
evaluate the stent dysfunction (SD) and mortality over a 12-month 
follow-up period. We evaluated the technical and functional deploy-
ment success rates according to the stricture location and type of stent 
used.

Results: Out of 191 patients screened, 147 were eligible for inclu-
sion. Distal strictures exhibited significantly higher technical (96.3%) 
and functional (75.8%) success deployment rates compared to hilar 
strictures (32.4% technical, 58.8% functional). The overall incidence 
of SD reached 46.9%, while mortality was 43.5%. Notably, complica-
tions varied by stricture type, with bacteremia predominating in hilar 
stricture cases.

Conclusion: The findings from our prospective study affirm a com-
mendably high rate of successful endoscopic stenting interventions 
along with a lower incidence of adverse events in patients suffering 
from MBS. Conversely, it is imperative to acknowledge that the endo-
scopic management of malignant hilar strictures necessitates a more 
individualized approach due to the elevated complication rates and 
increased likelihood of SD observed in our study.

Keywords: Endoscopic stenting; Malignant; Biliary stricture; Chol-
angiocarcinoma

Introduction

Endoscopic biliary drainage has emerged as the standard treat-
ment for palliative drainage in malignant biliary strictures 
(MBS) [1, 2]. These strictures pose significant challenges in 
gastroenterology and oncology, necessitating a multidiscipli-
nary approach for effective management. They can occur in 
both hilar and distal locations within the biliary tree, each pre-
senting distinct treatment considerations [3].

Hilar strictures, located near the liver hilum, often require 
advanced endoscopic techniques or percutaneous interven-
tions due to their proximity to critical vascular and biliary 
structures [4-8]. In contrast, distal strictures, situated closer to 
the duodenum, may be more amenable to interventions such 
as endoscopic retrograde cholangiopancreatography (ERCP) 
with stent placement or even surgical resection. Regardless of 
stricture location, successful endoscopic drainage is associated 
with reduced mortality and lower complication rates [3, 9-12].

Two types of stents are typically used for effective endo-
scopic biliary drainage: plastic stents (PS) and self-expanding 
metal stents (SEMS). Each type exhibits unique characteristics 
related to stent patency, the need for reintervention, potential 
dysfunction, and adverse events [10, 13-16]. Although SEMS 
are increasingly favored for their prolonged patency, evidence 
supports their use primarily in distal strictures. The data in 
proximal strictures remain inconsistent, indicating a need for 
additional prospective studies [9, 12, 17-19].

The objective of this research was to evaluate the endo-
scopic stenting for MBS, comparing outcomes based on the 
stricture location (hilar versus distal). A prospective analysis 
was conducted to assess the 12-month rates of stent dysfunc-
tion (SD), ERCP complications, and mortality at a third-level 
hospital in Central America.

Materials and Methods

Study design

This was a prospective study that included all patients diag-
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nosed with MBS who were referred to the Gastrointestinal 
Department at Complejo Hospitalario Metropolitano and un-
derwent biliary drainage using ERCP between June 2021 and 
June 2023. The study received approval from the Hospital’s 
Bioethics committee. The study was conducted in compliance 
with the ethical standards of the responsible institution on hu-
man subjects as well as with the Helsinki Declaration.

We conducted a 12-month follow-up on patients who un-
derwent ERCP. During this period, we recorded events such as 
SD, ERCP complications, the date of histological diagnosis, 
and mortality rates.

All participants enrolled in this study should have a veri-
fied diagnosis of malignant disease. The diagnosis of MBS 
was confirmed through histopathological analysis of samples 
obtained via multiple procedures, including ERCP, endoscopic 
ultrasound (EUS), computed tomography (CT)-guided biopsy, 
endoscopy, and surgical intervention. If histology could not be 
obtained or if it yielded inconclusive results, a strong suspi-
cion based on the patient’s clinical presentation, CT scans, and 
ERCP findings was also taken into account.

We excluded patients who were under the age of 18, pa-
tients who were suitable for percutaneous biliary drainage as 
the initial choice, and patients who had previously received a 
biliary stent. The patients were categorized into two groups 
based on the indication for stenting: distal stricture, which was 
situated below the junction of the cystic duct and biliary duct, 
and hilar stricture, which was located above this junction. Pa-
tients with Bismuth-Corlette (BC) I stricture were classified as 
lower stricture.

Technical deployment of biliary stent

The ERCP procedures were conducted by highly skilled en-
doscopists, each with a track record of doing over 1,500 pro-
cedures. The Pentax video duodenoscope ED34-i10T2 series 
was used for these procedures.

The decision between a unilateral or bilateral drainage 
stent was determined by the indication of biliary drainage 
following American Society of Gastrointestinal Endoscopy 
(ASGE) guidelines [1], technical aspects of the procedure, 
and the availability of medical supplies for performing com-
plex procedures. An uncovered self-expandable metal stent 
(uSEMS) was exclusively implanted in individuals who had 
histologically proven malignancy and had been determined 
surgically irresectable. We exclusively utilized Wallstent 
uSEMS manufactured by Boston Scientific in Galway, Ireland.

Study variables and definitions

Technical success was defined as a successful deployment of a 
PS or SEMS positioned 2 cm above the narrowing of the bile 
duct, allowing for drainage of at least > 50% of the liver vol-
ume including the lobe with the most significant enlargement 
shown on previous imaging. Functional success was defined 
as a reduction in bilirubin levels by over 50% compared to the 
initial value, more than 14 days after stent placement [20]. The 

resectability of pancreatic cancer was determined based on the 
MD Anderson criteria, which relied on CT findings [21]. The 
determination of the Bismuth type was made via direct cholan-
giography. ERCP complications were characterized during the 
first 7 days following the procedure and included post-ERCP 
pancreatitis, post sphincterotomy hemorrhage (a drop of 2 g/
dL hemoglobin), sepsis or bacteremia after ERCP, and intesti-
nal perforation.

SD was diagnosed according to the criteria proposed by 
Scmidt et al [13] which include biliary dilatation observed on 
ultrasound (compared to the bile duct diameter measured after 
stenting), bilirubin concentration equal to or greater than 2 mg/
dL or a difference of more than 1 mg/dL (compared to the pre-
vious value recorded after successful stenting), an increase in 
gamma-glutamyl transpeptidase (GGT) or alkaline phosphatase 
(ALP) exceeding twice the normal value, and symptoms indica-
tive of cholangitis such as fever, leukocyte count greater than 
10,000, and increased C-reactive protein (CRP) levels.

Mortality was documented if it happened after 12 months 
of monitoring following the first ERCP performed.

To prevent post-ERCP pancreatitis, patients were given 
appropriate intravenous hydration at a dosage of 20 mL/kg 
bolus periprocedure. Antibiotic prophylaxis was administered 
in accordance with the guidelines published by the European 
Society of Gastrointestinal Endoscopy (ESGE) [22].

Statistical analysis

The statistical analysis was conducted using Stata/SE 16.0 soft-
ware (Stata Corp., College Station, TX, USA). We conducted a 
Kolmogorov-Smirnov test to assess the normal distribution of 
continuous data. Our data did not follow a normal distribution.

The data for continuous variables were represented using 
the median in addition to the interquartile range (IQR). Quan-
titative variables were represented numerically as percentages. 
The Mann-Whitney test was employed to analyze continuous 
variables that were not paired, whereas the Chi-squared test 
was utilized to assess differences among qualitative variables. 
For paired quantitative variables (e.g. bilirubin), we used Wil-
coxon-paired test. The results were deemed statistically sig-
nificant with a P-value of less than 0.05 (two-tailed).

We conducted two models using Cox multivariate regres-
sion analysis. The first model oriented to find factors related 
with biliary SD and the second model to find associated factors 
with mortality. The model’s quality was assessed using Cox and 
Snell’s R2 and Nagelkerke test. The Cox regression coefficients 
were transformed into odds ratios (ORs) and their corresponding 
95% confidence intervals (CIs) using conventional techniques.

A Kaplan-Meier curves and log rank test were employed 
to compare differences in cumulative event for SD or mortality 
in patients with MBS by type of stricture and type of stent (PS 
or uncovered SEMS) employed in high and lower MBS.

Results

We identified 191 patients who fulfilled inclusion criteria during 
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the time of the study. Of those patients, we excluded 15 patients 
with indeterminate stricture and 29 patients with failure to per-
form ERCP. A total of 147 patients were included in the study. 
Patients with MBS had a median age of 70.5 years (IQR 60 - 
78) and 53.1% were females. In our study, pancreatic cancer and 
cholangiocarcinoma were the most frequent malignancies in dis-
tal strictures (58.7%) and hilar strictures (36.9%), respectively.

Bilirubin levels in patients with hilar and distal stricture 
were 15.2 mg/dL (IQR: 10.2 - 22.4) and 17.5 mg/dL (IQR: 12 
- 23.1) (P = 0.686), respectively.

Patients undergoing hilar stenting had a successful techni-
cal drainage of 32.4% and a functional drainage of 58.8%. In 
comparison, patients undergoing stenting of distal stricture had 

a successful technical drainage of 96.3% and functional drain-
age of 75.8%. During the 12-month follow-up time, 46.9% pa-
tients had SD and 43.5% patients died (Table 1).

In patients with hilar stricture, 92.1% had PS deployment 
and 7.9% had uSEMS deployment. In contrast, in patients with 
distal stricture, 88% had PS deployment and 12% had uSEMS, 
with no statistical differences. Regarding ERCP complications, 
bacteremia (22.8%) was the most common complication in pa-
tients with hilar strictures and bleeding (5.2%) and pancreatitis 
(5.2%) were the most frequent complications in patients with 
distal stricture (Table 2).

SD was more common in patients with PS and hilar stric-
ture (66.6%) than uSEMS (33.2%) (P = 0.146). In patients with 

Table 1.  Characteristic of Patients With Malignant Biliary Stenosis Based on Location of the Malignant Biliary Stricture

Variable Total Distal stenosis (n = 109) Hilar stenosis (n = 38) P-value
Age (years) (IQR) 70.5 (60 - 78) 72 (61 - 79) 66 (55 - 73) 0.03*
Sex 0.414
    Male 69 (46.9%) 49 (44.9%) 20 (52.6%)
    Female 78 (53.1%) 60 (55.1%) 18 (47.4%)
Diagnosis 0.031*
    Pancreas cancer 68 (46.3%) 64 (58.7%) 4 (10.5%)
    Cholangiocarcinoma 54 (36.7%) 27 (25.7%) 27 (71.1%)
    Gallblader cancer 6 (4.1%) 3 (2.8%) 3 (7.9%)
    Ampulla carcinoma 7 (4.8%) 7 (6.4%) 0
    NET 2 (1.4%) 2 (1.8%) 0
    Metastasis 7 (4.8%) 2 (1.8%) 5 (13.2%)
    High-grade lymphoma 3 (2.0%) 3 (2.8%) 0
Type of biliary stent 0.226
    Plastic stent 128 (87.1%) 96 (88.8%) 35 (92.1%)
    Metalic stent 19 (12.9%) 13 (11.2%) 3 (7.9%)
Succesful functional drainage 0.050*
    Yes 109 (74.1%) 85 (77.9%) 24 (63.2%)
    No 38 (34.8%) 24 (22.0%) 14 (36.8%)
Succesful technical deployment 0.001*
    Yes 118 (80.3%) 104 (95.4%) 13 (34.2%)
    No 29 (19.7%) 5 (4.6%) 25 (65.8%)
Total bilirrubin (mg/dL) (IQR) 17 (12 - 22.9) 17.5 (12 - 23.1) 15.2 (10.2 - 22.4) 0.686
CA19-9 (U/mL) 337 (61 - 1,515) 219 (42 - 1,425) 679 (35 - 1,945) 0.018*
ERCP complication 0.002*
    Yes 29 (19.7%) 15 (13.7%) 14 (36.8%)
    No 118 (80.3%) 94 (86.2%) 24 (63.2%)
Stent dysfunction 0.005*
    Yes 69 (46.9%) 46 (42.2%) 23 (60.5%)
    No 78 (53.1%) 63 (57.8%) 15 (39.5%)
Mortality 64 (43.5%) 46 (42.2%) 18 (47.4%) 0.003*

*P < 0.05. ERCP: endoscopic retrograde cholangiopancreatography; IQR: interquartile range; NET: neuroendocrine tumor.
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distal stricture with uSEMS, 38.4% and 42.6% with PS had SD 
(Table 2).

Predicting SD and mortality

In Figure 1, the multivariate Cox regression model for predict-

ing SD shows that ERCP complications (hazard ratio (HR): 
5.2, 95% CI: 1.3 - 9.1), cholangitis (HR: 2.3, 95% CI: 1.1 - 
3.8), and proximal stricture (HR: 2.3, 95% CI: 1.4 - 4.1) were 
the only variables associated with SD. In Figure 2, a multivari-
ate Cox regression model for predicting mortality, after adjust-
ing evidence, shows that only SD was associated with mortal-
ity (HR: 3.6, 95% CI: 1.6 - 5.7).

Table 2.  Characteristic of Patients With Biliary Malignant Strictures According to Stricture Location and Type of Stent

Variable
High stricture (n = 38)

P-value
Lower stricture (n = 109)

P-value
PS (n = 35) uSEMS (n = 3) PS (n = 109) uSEMS (n = 13)

Pancreas cancer 0.572 0.532
    Resecable 0 0 19 (17.4%) 0
    Irresecable 1 (2.6%) 3 (7.9%) 36 (33.0%) 9 (8.3%)
    Borderline 0 0 6 (5.5%) 1 (0.9%)
Cholangiocarcinoma 0.342 0.453
    Distal 0 0 5 (4.6%) 0
    I 0 0 18 (22.9%) 2 (1.8%)
    II 10 (26.3%) 1 (2.6%) 1 (0.9%) 0
    IIIA 3 (7.9%) 0 0 0
    IIIB 3 (7.9%) 1 (2.6%) 0 0
    IV 8 (28.9%) 1 (2.6%) 0 0
    NA 0 0 1 (0.9%) 0
ERCP complication
    Bleeding 2 (5.7%) 1 (33.3%) 0.075 5 (4.6%) 0 0.032*
    Bacteremia 8 (22.8%) 0 3 (2.7%) 0
    Perforation 1 (2.9%) 0 1 (0.9%) 0
    Pancreatitis 2 (5.7%) 0 5 (4.6%) 1 (7.7%)
    No 22 (62.9%) 2 (66.7%) 82 (75.2%) 12 (92.3%)
Stent diameter 0.121 0.005*
    7 Fr 5 (14.3%) 0 2 (1.8%) 0
    8.5 Fr 20 (57.1%) 0 20 (18.3%) 0
    10 Fr 10 (28.5%) 0 74 (67.8%) 0
    30 Fr 0 3 (100%) 0 13 (11.9%)
Patency (days) 28 (4 - 37) 84 (84 - 84) 0.333 86 (38 - 139) 249 (150 - 250) 0.0001*
Stent dysfunction
    Migration 7 (21.2%) 0 0.146 16 (14.7%) 0 0.455
    Obstruction 15 (45.4%) 1 (33.3%) 24 (22.0%) 5 (38.4%)
    Perforation 0 0 1 (0.9%) 0
    No 13 (33.3%) 2 (66.7%) 55 (50.5%) 8 (61.5%)
Succesful technical deployment 0.089
    Yes 11 (31.4%) 2 (66.7%) 0.487 91 (94.7%) 13 (100%)
    No 24 (68.5%) 1 (33.3%) 5 (5.2%) 0
Succesful functional deployment 0.050*
    Yes 25 (71.4%) 3 (100%) 0.322 74 (77.1%) 11 (84.6%)
    No 10 (28.5%) 0 22 (22.9%) 2 (15.4%)

*P < 0.05. ERCP: endoscopic retrograde cholangiopancreatography; PS: plastic stents; uSEMS: uncovered self-expanding metal stents.
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Figure 1. Multivariate Cox regression model for predicting variables associated with stent dysfunction in patients with malignant 
biliary stricture. Variables with statistical significance in the univariate model (represented in red) were applied in the multivari-
ate model, which are represented in blue. For patients with malignant stenosis, the height of the distal stenosis is designated 
as the reference point. This distinction is vital for understanding the analyses and interpretations presented in the study, as it 
underscores the importance of comparing results across different statistical models. Such clarity enhances the reader’s ability to 
interpret the findings meaningfully and informs subsequent discussions on the implications of the data.

Figure 2. Multivariate Cox regression model for predicting variables associated with mortality in patients with malignant biliary 
stricture. Variables with statistical significance in the univariate model (represented in red) were applied in the multivariate model, 
which are represented in blue. For patients with malignant stenosis, the height of the distal stenosis is designated as the refer-
ence point. This distinction is vital for understanding the analyses and interpretations presented in the study, as it underscores 
the importance of comparing results across different statistical models. Such clarity enhances the reader’s ability to interpret the 
findings meaningfully and informs subsequent discussions on the implications of the data.
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Cumulative event and survival analysis based on type of 
stent and stricture location

Figure 3 shows the cumulative event for combined outcome 
of mortality/SD after stent placement. In patients with distal 
stricture, there was an 86% increased risk of SD/mortality be-
tween distal PS and distal uSEMS (HR: 1.86, 95% CI: 0.98 
- 3.51, P = 0.056), showing no statistically significant differ-
ences. There was no difference between hilar uSEMS vs. hilar 
PS (HR: 1.30 (0.73 - 2.32), P = 0.380).

Figure 4 show a survival analysis after stent placement by 
location of the stricture (distal and hilar). In patients with distal 
stricture, there was a reduced risk of 22% mortality with distal 
uSEMS vs. distal-PS (HR: 0.78 (0.63 - 0.94), P = 0.021). There 
were no statistical differences in hilar strictures (P = 0.439).

Discussion

Our study represents a significant contribution to the field as 

it is the first report in Panama and Central America to investi-
gate the outcomes of mortality and SD in patients with MBS 
following stenting over a 12-month period. We specifically fo-
cused on comparing outcomes based on the type of stent used, 
uSEMS versus PS, and the anatomical location of the stric-
ture. Our findings revealed that in cases of distal strictures, 
uSEMS demonstrated remarkably lower rates of SD, mortality, 
and complications associated with ERCP. Conversely, patients 
with hilar strictures experienced a higher incidence of ERCP-
related complications and a significantly increased risk of SD 
with plastic and uSEMS.

Numerous prospective analyses and clinical trials have 
consistently affirmed the superiority of SEMS over PS in pro-
viding effective palliative drainage of the biliary tract [13, 14]. 
However, our study revealed a lower functional success rate in 
managing distal stenosis compared to earlier reports [3, 10, 14, 
17]. This disparity may be partly attributable to the elevated 
bilirubin levels observed in our patient cohort, as well as a 
lower application rate of uSEMS in our practice. Furthermore, 
existing literature indicates that pre-stenting bilirubin levels 
above 10 mg/dL are significantly associated with a delayed 

Figure 3. Cumulative event for stent dysfunction or mortality in patients with malignant biliary stricture by type of stricture and 
type of stent.
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rate of bilirubin normalization, thereby underscoring the im-
portance of careful patient selection and stent choice based on 
clinical presentation [23].

Our analysis yielded a mean patency duration of 249 days 
for uSEMS compared to 86 days for PS, with corresponding 
SD rates of 49.5% and 38.4% after 12 months, which empha-
sizes the advantages of using uSEMS in enhancing patency 
and minimizing complications. Prospective studies and clini-
cal trials have robustly demonstrated that uSEMS achieve a 
mean patency duration of approximately 250 days, whereas PS 
typically exhibits patency lasting 50 to 66 days; these findings 
are consistently reinforced by clinical studies concerning dis-
tal stenosis [10, 14, 17]. In patients with unresectable tumors 
who qualify for palliative drainage, uSEMS reveal markedly 
superior patency rates coupled with significantly lower com-
plication rates (7.7% compared to 24.8%) [1, 3, 13, 17]. Nota-
bly, we did not have reported cases of bleeding associated with 

uSEMS, highlighting their safety profile. Collectively, these 
outcomes not only emphasize the benefits of utilizing SEMS 
but also resonate with findings from existing research advocat-
ing for their preferential use in clinical practice in the appropri-
ate clinical context. Conversely, hilar stent patency rates were 
less favorable, with 24 days for PS and 84 days for uSEMS, 
showing no statistically significant differences. This finding 
highlights the inherent challenges and complexities of manag-
ing hilar strictures, which often necessitate a tailored approach 
depending on the clinician’s expertise and the available medi-
cal resources.

Overall, the incidence of SD was notably higher in proxi-
mal stents when compared to distal stents, recorded at 60.5% 
versus 42% (P = 0.001). However, the literature concerning 
stent patency presents a context of contradiction; while some 
studies advocate for the advantages of metal stent placements, 
others fail to demonstrate significant differences in outcomes 

Figure 4. Survival analysis in patients with malignant biliary strictures according to location of the stricture and type of stent.
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between partially covered SEMS and uSEMS [2, 3, 9, 24]. 
This disparity in findings underscores the need for further in-
vestigation to clarify the optimal stent choice in various clini-
cal scenarios.

Our research also sheds light on the difficulties encoun-
tered in managing biliary strictures, particularly among pa-
tients with advanced cholangiocarcinoma. We incorporated 
patients diagnosed with cholangiocarcinoma classified as BC 
type I as distal strictures, reasoning that their behavior is simi-
lar to that of distal strictures, and also with around 50% of our 
sample fitting this definition. For hilar strictures, we observed 
a technical deployment success rate of 34.2% and a functional 
success rate of 63.2%, which aligns with findings from oth-
er prospective studies, despite variability in the definition of 
functional drainage across research works [2, 9, 12, 17, 18, 
24]. Notably, 28.9% of hilar stenosis cases could not achieve 
an appropriate technical stent deployment by definition; none-
theless, we successfully attained functional drainage in these 
patients. We believe our results may have been influenced by 
the significant proportion of patients with BC type III and IV 
cholangiocarcinoma, conditions that complicate the drainage 
strategy and underscore the necessity of considering a mixed 
approach that may incorporate both percutaneous and EUS 
drainage techniques. In our clinical experience, managing hilar 
strictures proved particularly challenging, especially in cases 
of BC type III and IV cholangiocarcinomas. The selection of 
an appropriate biliary drainage method and stent type often 
hinges on the clinician’s technical expertise and the availabil-
ity of specialized resources. While the use of metal stents in 
higher strictures lacks robust evidence, various studies pro-
duce conflicting results, suggesting an ongoing debate within 
the medical community regarding the best practices in this area 
[9, 12, 17-19, 24]. The selection of an optimal drainage strat-
egy and stent type is paramount and may shift in response to 
emerging trends in chemotherapy and immunotherapy, which 
could significantly change the landscape of treatment for these 
patients.

Moreover, the study observed that post-procedural adverse 
events, notably bacteremia, were more prevalent in the context 
of hilar stenting compared to distal stenting. This finding is 
consistent with the technical challenges faced when attempting 
to achieve appropriate liver drainage in these cases [25, 26]. 
Thus, we recommend adopting a stepwise, multidisciplinary 
approach that incorporates ERCP, ultrasound, and interven-
tional radiology techniques to secure functional drainage for 
patients presenting with intrahepatic hilar strictures. Identi-
fying specific variables linked to SD, such as complications 
during ERCP and instances of cholangitis, allows for potential 
early intervention, aiming to improve patient outcomes. Our 
data underlined the significant association between SD and 
mortality risk, advocating for strategies focused on ensuring 
functional drainage and expeditious stent replacement to im-
prove survival rates.

This study provides critical insights into the real-world 
outcomes of stenting for MBS, operating outside the confines 
of controlled clinical trial environments. An important limita-
tion of our study was the restricted ability to utilize magnetic 
resonance imaging for planning the ERCP intervention. This 
constraint stemmed from the considerable challenges posed 

by the lengthy waiting times for magnetic resonance imaging, 
making it impractical in a clinical context. Consequently, we 
frequently opted to perform ERCP based on CT scan results. 
Although this choice may have affected our final outcomes, it 
effectively reflects the realities encountered in a tertiary hos-
pital where there is a high demand for ERCP services amidst 
limited resources. While we recognize the limitations of our 
analysis, such as the exclusion of patients treated with percu-
taneous stents and the limited availability of particular stent 
types, we strongly advocate for further prospective and multi-
center research endeavors. Such studies are essential to refine 
and enhance the management of biliary strictures, especially 
in the evolving context of treatment modalities, including im-
munotherapy approaches. Our findings are a call to action for 
clinicians and researchers alike to prioritize individualized pa-
tient care strategies that aim to optimize outcomes in this chal-
lenging patient population.

In conclusion, the findings from our prospective stud-
ies affirm a commendably high rate of successful endoscopic 
stenting interventions along with a lower incidence of adverse 
events in patients suffering from malignant distal biliary stric-
tures treated with uSEMS. Conversely, it is imperative to ac-
knowledge that the endoscopic management of malignant hilar 
strictures necessitates a more individualized approach due to 
the elevated complication rates and increased likelihood of SD 
observed in our study.
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Data Availability

The data supporting the findings of this study are available 
from the corresponding author upon reasonable request.
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