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Background: The aim of this systematic review was to determine the patency
and complications related to percutaneous metallic biliary stent placement for
malignant biliary obstruction in the current literature.

Methods: This review was performed using the Preferred Reporting Items of
Systematic Reviews and Meta-Analyses guidelines. EMBASE and PubMed were
queried yielding 891 articles, 18 of which were included in the final analysis.
The Newcastle-Ottawa Quality Assessment Scale was used to appraise article
quality. Patient demographics, technical success rate, and procedure
outcomes were recorded. Complications were classified as “major” if they
resulted in blood transfusion or additional invasive procedures or were
reported as such in the literature. Complications that did not meet these
criteria were classified as "minor”.

Results: A total of 1,453 patients (677 female; weighted age 66.8 years) underwent
biliary stent placement. The weighted technical success rate was 97.7%. The
incidence of stent occlusion was 13.5% with 6.6% of patients requiring further
intervention to maintain patency. There were 277 (19.1%) complications, of
which 87 were classified as major. The most common complications were
pancreatitis (93, 6.4%), cholangitis (69, 4.8%), and bleeding (64, 4.4%). In cases
of bleeding, 4.7% of patients needed a blood transfusion and 15.6% required a
procedure to treat bleeding. There were 6 (0.4%) procedure-related deaths.
Conclusion: In conclusion, percutaneous metallic stent placement for malignant
biliary obstruction has a high technical success rate and relatively low rate of
occlusion. Although nearly one in five procedures resulted in a complication,
most cases were minor.

KEYWORDS

bile duct, biliary stent, malignant biliary obstruction, complications, outcomes

Introduction

Unresectable malignant biliary obstruction is a common consequence of pancreatic
adenocarcinoma, cholangiocarcinoma, hepatocellular carcinoma and gallbladder
carcinoma (1). This condition may lead to jaundice, pruritus, and cholangitis,
significantly increasing morbidity and compounding the burdens associated with cancer
progression. Tumor invasion and metastatic spread frequently preclude curative
resection and limit treatment options for patients with biliary obstruction.
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Stent placement is a widely accepted treatment for unresectable
malignant biliary obstruction, offering symptom palliation and
improved quality of life (2, 3). The percutaneous approach to stent
placement has demonstrated safety and efficacy. Bare metal stents
may be preferred over covered stents due to operator experience,
cost, and potentially lower rates of stent migration (4). However,
several complications can occur during stent placement including
hemorrhage, bile leakage, and pancreatitis (5). Additionally, these
stents can occlude and necessitate secondary interventions for
biliary diversion or stent recanalization.

The purpose of this study was to evaluate the outcomes of
percutaneously placed uncovered metallic biliary stents for the
treatment of malignant biliary obstruction in the current
literature with particular focus on stent patency and complications.

Methods
Search strategy

This systematic review was conducted following the Preferred
Reporting Items of Systematic Reviews and Meta-Analyses

10.3389/fradi.2025.1639323

(PRISMA) guidelines (6). Institutional review board (IRB)
approval was precluded by the study design. Articles published
on or before May 2024 were identified using the terms:
“percutaneous” AND [biliary OR “bile duct” (MeSH)] AND
[stent or “stents” (MeSH)], AND “placement”. This query
yielded 193 articles in EMBASE and 698 articles in PubMed.
A total of 891 article abstracts were reviewed. Duplicate
articles, case reports, and nonrelevant articles were excluded.
The final analysis included 18 articles published from 2002 to
2022 (7-24). A summary of the search strategy is shown
in Figure 1.

Quality assessment

The Newcastle-Ottawa Scale (NOS) for cohort studies was used
to appraise article quality (25). Two independent reviewers assessed
each article to evaluate the selection methods, comparability, and
outcome robustness of the study. These three metrics were used
to calculate a numeric total that correlates with the level of
evidence (good, fair, or poor). Discrepancies between the
reviewers were resolved by consensus.

Database search (May 21, 2024)

Excluded from analysis
n=2873

> Duplicate articles
Case reports
Non-relevant articles

Excluded from analysis of
stent occlusion due to

PubMed (MEDLINE): 698
EMBASE: 193
vV
Articles included in
analysis
n=18
v

Articles included in stent
occlusion analysis
n=6

FIGURE 1
Flow diagram of search strategy.

insufficient data
n=12
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Data extraction and outcome measures

Raw data extraction was performed on articles that met the
inclusion criteria. Patient demographics, technical success rate,
procedure outcomes regarding patency rates and number of
re-interventions, and complications were recorded. Weighted
means were performed where possible. Complications recorded
included bleeding, pancreatitis, cholecystitis, cholangitis, other
infection, peritonitis/bile leak, pneumonia, and pneumothorax.
Complications were classified as “major” if they resulted in blood
transfusion, required additional invasive procedures (e.g., arterial
embolization), or were reported as such by the authors of a given
study. Complications that did not meet these criteria were
classified as “minor” in accordance with the Society of
Interventional Radiology (SIR) guidelines (26). The average
duration of stent patency was collected when available (6 of 18
studies), providing an additional metric for determining the
efficacy of stent placement.

Results

According to NOS criteria, 16 of the 18 articles were rated as
“poor” due to lack of a comparison group within the study. Two
other articles that compared covered and uncovered stents with
matched cohorts based on age and sex received a “fair” quality
rating (15, 19).

A total of 1,453 patients (677 female) underwent biliary stent
placement. The weighted mean patient age was 66.8 years. Two
studies were excluded from age analysis due to incomplete
28). Table 1
weighted

demographic data (27, summarizes
The

percutaneous metallic biliary stent placement was 97.7%. Hilar

patient

characteristics. technical success rate of

lesions were treated in 845 patients and ampullary lesions treated
in 451 patients. Lesion location could not be determined from 3
studies (19, 20, 24).

Patency outcomes

The mean stent primary patency duration ranged from
114.7 £ 15.1 days to 413 +£63.0 days (7, 8, 13-15, 21). In the 6

TABLE 1 Summary of patient demographics.

Characteristc I

Number of patients 1,453
Weighted mean age, years 66.8 years
Male: female 776:677
Malignancy, n
Cholangiocarcinoma 549
Gallbladder carcinoma 160
Pancreatic 296
Hepatocellular carcinoma 121
Duodenal/ampullary 16
Not specified/metastatic 311
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articles that contained data on stent occlusion, the weighted
mean time to occlusion was 83.9 days, ranging from raw means
of 50.2 days to 189 days (8, 13, 14, 16, 19, 21). In total, 196
(13.5%) patients developed stent occlusion. Furthermore, 6.6% of
patients required another procedure to recanalize their stent.
Post-stent biliary drains were placed in 3.9% of cases for
biliary diversion.

Safety outcomes

There were 277 complications (19.1% of patients), of which 87
(6.0%) were classified as major. The most common complications
were pancreatitis (93, 6.4%), cholangitis (69, 4.8%), and bleeding
(64, 4.4%). Additional complications included other infection,
peritonitis/bile leak, pneumonia, cholecystitis, and pneumothorax
(27 [1.9%], 9 [0.6%], 9 [0.6%], 4 [0.3%], and 2 [0.1%], respectively).

Among the 64 cases of bleeding complication, 3 (4.7%) patients
needed a blood transfusion and 10 (15.6%) patients underwent a
procedure such as transarterial embolization to control the
bleeding. There (0.4%)
associated with stent placement. Patency data and complication

were 6 procedure-related deaths

rates from each study are summarized in Table 2.

Discussion

Percutaneous metallic biliary stent placement is a common
palliative therapy for malignant biliary obstruction. However,
much the existing literature on this procedure is limited to small
retrospective studies. This systematic review consolidates the
current data to better characterize stent placement outcomes. The
analysis revealed that percutaneous uncovered metallic biliary
stent placement has a high technical success rate, low stent
occlusion rate, and a procedure-related mortality rate of less than
1%. While most
complication rate of approximately 19.1% is noteworthy.

complications were minor, the overall

The technical success rate of percutaneous biliary stent
placement surpasses that of the endoscopic approach. A study in
2009 by Paik et al. comparing these methods in patients with
advanced hilar cholangiocarcinoma reported a technical success
rate of 92.7% in the percutaneous group vs. 77.3% in the
endoscopic group (29). Similarly, a randomized clinical trial by
Pinol et al. reported a technical success rate of 75% for
percutaneous placement compared to 58% for endoscopic
placement. This study also found higher therapeutic success rates
in the percutaneous group (71% vs. 61%) (20). Additionally,
percutaneous approaches are often preferred when initial
endoscopic attempts are unsuccessful (30, 31).

The rate of stent occlusion among the analyzed studies was low
at 13.5% with a weighted mean time to occlusion of 83.9 days.
Uncovered stents were the focus of this review. The literature
presents mixed findings regarding potential superior patency of
covered stents. Some studies report no significant difference in
patency or complication rates between covered and uncovered

stents (4, 15, 19). For example, a randomized multicenter trial of
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TABLE 2 Outcomes of noncovered biliary stent placement for malignant obstruction.

Study, year (ref#) No. of Technical Stent occlusion Mean time to Complications n (%)
patients | Success (%) events n (%) stent occlusion days . .
(SD* or range’) Minor Major
Ahn et al, 2,012 (7) 26 92 8 (30.8) 0 (0.0) 2(7.7)
Brountzos et al, 2006 (8) 76 100 9 (11.8) 61 (11-135)" 6 (7.9) 11 (14.5)
Dhondt et al, 2020 (9) 78 100 20 (25.6) 19 (24.4) 7 (9.0)
Fu et al, 2019 (10) 72 83 8 (11.1) 6(83) 0 (0.0)
Fucilli et al, 2019 (11) 45 100 0 (0.0) 1(222) 1(22)
Gwon et al, 2011 (12) 41 100 8 (19.5) 12 (29.3) 0 (0.0)
Han et al, 2006 (13) 17 94 2 (11.8) 189 (111.5)* 4(23.5) 3 (17.6)
Krokidis et al, 2010 (14) 40 100 12 (30.0) 83 (20.1)* 4(10.0) 0 (0.0)
Lee et al, 2014 (15) 20 100 4 (20.0) 0 (0.0) 0 (0.0)
Li et al, 2016 (16) 92 100 36 (39.1) 91 (21-343)" 0 (0.0) 20 (21.7)
Mao et al, 2017 (18) 41 100 15 (36.6) 23 (56.1) 0 (0.0)
Mao et al, 2021 (17) 80 98 18 (22.5) 8 (10.0) 1(13)
Onishi et al, 2020 (19) 30 100 6 (20.0) 50.2 (30.1)* 5 (16.7) 0 (0.0)
Pinol et al, 2002 (20) 28 75 12 (42.9) 0 (0.0) 16 (57.1)
Pranculis et al, 2017 (21) 222 96 16 (7.2) 81 (4-264)" 10 (4.5) 21 (10.0)
Xu et al, 2022 (22) 425 100 0 (0.0) 40 (9.4) 1(0.2)
Zhang et al, 2019 (23) 21 100 9 (42.9) 1 (48) 4(19.0)
Zurstrassen et al, 2017 (24) 99 100 13 (13.1) 51 (51.5) 0 (0.0)

400 patients with malignant biliary distal biliary obstruction found
no significant differences between covered and uncovered metallic
stents placed endoscopically (p=0.30) (32).
randomized trial of 80 patients comparing percutaneously placed

Conversely, a

stents for pancreatic cancer reported a mean patency of 166 days
vs. 234 days for uncovered and covered stents (p<0.01),
respectively (14). Overall, this systematic review highlights that
palliative unresectable

percutaneous  biliary

malignancies helped the majority of patients achieve internal bile

stenting  for

drainage without needing secondary procedures to maintain
patency or adding morbidity to end of life care.

The total complication rate among the articles reviewed was
19.1% with nearly one third of these events considered to be
“major”. The most common complication was pancreatitis,
accounting for 33.6% of the 277 complications, though the severity
of these cases remains unclear due to inconsistent reporting across
studies. While limited literature directly compares percutaneous
and endoscopic biliary metallic stent placement, available data
suggest endoscopic techniques have similar or higher complication
rates. For example, a retrospective study of 4,623 patients with
endoscopically placed biliary stents for malignant biliary
obstruction reported an adverse event rate of 15.7%, with
pancreatitis being the most frequent complication (4.7%) (33). Ho
et al. reported an 18% complication rate with endoscopically
placed partially covered biliary metal stents (34). A 2023 study by
Paik et al. found a combined adverse event rate of 32% for
metallic and plastic stents that were placed endoscopically for
malignant biliary obstruction (35). Additionally, in a prospective
study on malignant hilar obstruction, De Palma et al. reported
early complications in 8.2% of patients and late complications in
22.9% of patients with endoscopically placed metallic stents (36).
Further comparative studies are needed to clarify the outcome
differences between percutaneous and endoscopic metallic stent

placement for malignant obstruction.

Frontiers in Radiology

This
retrospective nature and the overall quality of the included
articles, most of which received a “poor” rating based on NOS

study has several limitations primarily due to its

criteria. The heterogeneity of the data precluded meta-analysis,
and there was inconsistent reporting of complication severity,
repeat interventions, and stent patency duration. Patient follow-
up was not standardized. Additionally, this systematic review
focused on uncovered stents due to their widespread use and to
avoid confounding factors related to stent design, which may
obscure conclusions on patency and complications.

Percutaneous uncovered metallic stent placement for malignant
biliary obstruction has a high technical success rate and very low
procedure-related mortality. The need for secondary interventions
to maintain stent patency or achieve biliary diversion was low.
However, while most complications were minor, the overall
complication rate was 19.1%, underscoring the importance of
careful patient selection to optimize palliative care for those with
unresectable biliary malignancies.
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