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Abstract
BACKGROUND 
Endoscopic drainage remains the treatment of choice for unresectable or 
inoperable malignant distal biliary obstruction (MDBO).

AIM 
To compare the safety and efficacy of plastic stent (PS) vs self-expanding metal 
stent (SEMS) placement for treatment of MDBO.

METHODS 
This meta-analysis was developed according to Preferred Reporting Items for 
Systematic Reviews and Meta-Analysis guidelines. A comprehensive search was 
performed in MEDLINE, Cochrane, Embase, Latin American and Caribbean 
Health Sciences Literature, and grey literature to identify randomized clinical 
trials (RCTs) comparing clinical success, adverse events, stent dysfunction rate, 
reintervention rate, duration of stent patency, and mean survival. Risk difference 
(RD) and mean difference (MD) were calculated and heterogeneity was assessed 
with I2 statistic. Subgroup analyses were performed by SEMS type.

RESULTS 
Twelve RCTs were included in this study, totaling 1005 patients. There was no 
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difference in clinical success (RD = -0.03, 95% confidence interval [CI]: -0.01, 0.07; I
2 = 0%), rate of adverse events (RD = -0.03, 95%CI: -0.10, 0.03; I2 = 57%), and mean 
patient survival (MD = -0.63, 95%CI: -18.07, 19.33; I2 = 54%) between SEMS vs PS 
placement. However, SEMS placement was associated with a lower rate of reinter-
vention (RD = -0.34, 95%CI: -0.46, -0.22; I2 = 57%) and longer duration of stent 
patency (MD = 125.77 d, 95%CI: 77.5, 174.01). Subgroup analyses revealed both 
covered and uncovered SEMS improved stent patency compared to PS (RD = 
152.25, 95%CI: 37.42, 267.07; I2 = 98% and RD = 101.5, 95%CI: 38.91, 164.09; I2 = 
98%; respectively). Stent dysfunction was higher in the covered SEMS group (RD 
= -0.21, 95%CI: -0.32, -0.1; I² = 205%), with no difference in the uncovered SEMS 
group (RD = -0.08, 95%CI: -0.56, 0.39; I² = 87%).

CONCLUSION 
While both stent types possessed a similar clinical success rate, complication rate, 
and patient-associated mean survival for treatment of MDBO, SEMS were 
associated with a longer duration of stent patency compared to PS.

Key Words: Biliary tract neoplasms; Stents; Protheses; Malignancy; Biliary system; Cancer

©The Author(s) 2021. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Bile duct or pancreatic malignancies that result in malignant distal biliary 
obstruction (MDBO) are often associated with a poor prognosis. Currently, palliative 
treatment via endoscopic biliary drainage is considered the treatment of choice for 
unresectable or inoperable MDBO. In this systematic review and meta-analysis of 
randomized controlled trials, we compared the efficacy and safety of plastic stent (PS) 
vs self-expanding metal stent (SEMS) placement. We concluded that SEMS placement 
had a longer duration of patency, lower rate of reintervention, and lower rate of stent 
dysfunction compared to PS in patients with MDBO. There was no difference in 
outcomes of clinical success, mean patient survival, and overall adverse events.

Citation: Scatimburgo MVCV, Ribeiro IB, de Moura DTH, Sagae VMT, Hirsch BS, 
Boghossian MB, McCarty TR, dos Santos MEL, Franzini TAP, Bernardo WM, de Moura EGH. 
Biliary drainage in inoperable malignant biliary distal obstruction: A systematic review and 
meta-analysis. World J Gastrointest Surg 2021; 13(5): 493-506
URL: https://www.wjgnet.com/1948-9366/full/v13/i5/493.htm
DOI: https://dx.doi.org/10.4240/wjgs.v13.i5.493

INTRODUCTION
While malignant bile duct tumors are uncommon, estimated to have an incidence of 
8000 new intra- and extrahepatic cases per year according to the American Cancer 
Society[1], these neoplasms are associated with a very poor overall prognosis. 
Similarly, malignant pancreatic lesions, which may also result in malignant distal 
biliary obstruction (MDBO), portend a poor prognosis. In many cases, these lesions 
have no curative perspective by the time of diagnosis. Thus, palliative treatment 
methods to achieve bile duct clearance play a major role, providing a longer life 
expectancy and improved quality of life[2].

Endoscopic stenting, percutaneous transhepatic bile duct drainage (PTBD), and 
surgical bile derivation (i.e. surgical bypass) are established methods to achieve bile 
duct drainage. The emergence of metallic stents was a turning point in endoscopic 
treatments, especially in chronic and palliative patients, being diffusely used in 
various situations such as emergencies of the colon[3], stomach/duodenum[4,5] and 
drainage of the bile ducts[6]. Endoscopic biliary stenting was first described by 
Soehendra[7] in 1979, and today is considered the treatment of choice in the palliative 
care of unresectable or inoperable MDBO. Additionally, endoscopic biliary drainage 
may be considered an alternative or as a combined approach method to PTBD[8]. 
Endoscopic drainage is associated with a decreased mortality and lower complication 
rate, as well as a higher clinical success rate, compared to a traditional surgical 

http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
https://www.wjgnet.com/1948-9366/full/v13/i5/493.htm
https://dx.doi.org/10.4240/wjgs.v13.i5.493


Scatimburgo MVCV et al. Endoscopic drainage for malignant distal biliary obstruction

WJGS https://www.wjgnet.com 495 May 27, 2021 Volume 13 Issue 5

P-Editor: Li JH approach; however, there does appear to be a higher rate of recurrent biliary 
obstruction[8,9].

Two types of stents may be utilized to achieve successful endoscopic biliary 
drainage: Plastic stent (PS) and self-expanding metal stent (SEMS) placement. Each of 
these stent types possess different characteristics regarding stent patency, need for 
reintervention, potential for stent dysfunction, and other adverse events. There is great 
deal of discussion in the literature, in randomized clinical trials (RCTs)[10-21] and 
previous meta-analyses[22-28], on which type of stent may be a preferred treatment 
for malignant biliary obstruction; however, these studies often include multiple 
locations for bile duct obstruction – making the conclusions challenging to interpret or 
implement in routine clinical practice. As such, this systematic review and meta-
analysis compared the safety and efficacy of PS vs SEMS placement for patients with 
unresectable MDBO.

MATERIALS AND METHODS
Protocol and registration
This study was performed in conformity with the Preferred Reporting Items for 
Systematic Reviews and Meta-Analysis (PRISMA) guidelines and was registered in the 
International Prospective Register of Systematic Reviews under file number 
CRD42020191234. The study was approved by the Ethics Committee of Hospital das Cl
ínicas, Faculty of Medicine, University of São Paulo.

Eligibility criteria
We screened all studies comparing PS vs SEMS placement among patients with 
inoperable MDBO, due to unrespectability or poor patient status (after evaluation by 
the surgeon or anesthesiologist). No restrictions were set for publication date or 
language.

Literature search strategy
A comprehensive search was performed in MEDLINE, Cochrane, Embase, Latin 
American and Caribbean Health Sciences Literature (LILACS), and grey literature, 
from their inception to December 2020. Search strategies are available in Supple-
mentary material, Appendix 1.

Study selection and data extraction
Studies meeting the eligibility criteria were selected by two reviewers, initially by title 
and abstract and later the relevant articles were selected for full-text review. Any 
disagreements were resolved by consultation with a third reviewer. For the evaluation 
of adverse events, data related to any disorder attributed to deployment of the stent 
were excluded. Complications related to the procedure were considered: Cholecystitis, 
bleeding, pancreatitis, perforation, and hepatic abscess. To evaluate stent dysfunction, 
data related to obstruction, kinking, and/or migration of the stent were extracted. This 
outcome was identified when there was a direct report of these data, or through the 
interpretation of data related to cholestasis and cholangitis described in the RCTs. 
Thus, only the dysfunction of the first stent placed was considered.

In this systematic review and meta-analysis, clinical success was defined as 
successful stent placement with a documented decrease in bilirubin post-procedure of 
≥ 20% in relation to the value before the procedure and clinical improvement. Reinter-
vention was evaluated by defining the replacement of a dysfunctional stent through 
any procedure necessary to drain the bile duct, whether endoscopic or percutaneous. 
For the evaluation of duration of stent patency, the time between deployment of the 
stent and the first clinical or laboratory manifestation of the dysfunction of the stent 
was evaluated, with the need for a new reintervention, calculated in days. In this 
outcome, the average duration of patency of the first stent deployed in the patient was 
evaluated, being disregarded the other reinterventions. For the survival evaluation, the 
global average survival of the patients was evaluated, calculated in days.

Risk of bias
Risk of bias was evaluated through individual RCTs by Cochrane's risk assessment 
tool for randomized trials, available as ROB-II[29]. The items evaluated were as 
follows: Randomization, blindfolded allocation, double-blind and blinded evaluator, 
loss > 20%, analysis by intention of treatment, prognostic characteristics, sample 

https://f6publishing.blob.core.windows.net/b27e37e1-b409-4871-bf63-ec64e31bb84d/WJGS-13-493-supplementary-material.pdf
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calculation, analyzed outcomes, and early interruption. Each item evaluated was 
classified as low, moderate, or high bias risk. The quality of the evidence was analyzed 
using the Recommendation Classification, Development, and Evaluation (GRADE) 
working group[30].

Statistical analyses
The data from the selected works were analyzed through the software Review 
Manager version 5.4 (RevMan 5.4). For dichotomous endpoints, the difference was 
calculated by the risk difference (RD), using the Cochrane Mantel-Haenszel test, with 
95% confidence interval (CI). A fixed effects model was used in cases where the I2 was 
less than 50% and a random effects model was used when the I2 was greater than 50%. 
P < 0.05 was considered statistically significant. For continuous variables, the inverse 
variance test was applied. To calculate the difference between the measures, the 
difference of the mean was used through calculations among the mean, standard 
deviation, and sample size of each group. In RCTs where the standard deviation was 
not reported, it was calculated using the mean, the interval reported in the outcome, 
and the sample size.

The inconsistency index was evaluated through I2, in which it is possible to observe 
the presence of heterogeneity. The I2 varies from 0% to 100%, and when it presents as 
heterogeneity > 50%, we consider it high and > 75% is considered very high. The 
sensitivity test (Egger) was performed whenever the heterogeneity was high in the 
search for publication bias (outlier)[31].

RESULTS
Study selection
The search strategy identified 4378 articles. After excluding the duplicates, 
retrospective studies, and applying the eligibility criteria, 12 RCTs were selected[10-21] 
(Figure 1).

Study characteristics
Twelve randomized clinical trials were selected[10-21], totaling 1005 patients. This 
population provides several etiological profiles for the cause of biliary obstruction (
Supplementary Table 1). In two studies[10,11] there was no division of data between 
uncovered SEMS and partially or fully covered SEMS, but only one[10] result was 
discriminated between the two types of SEMS.

Moreover, Prat et al[14] described three groups, and in group 2 (G2) the PS was 
changed every 3 mo. Taking into account that certain outcomes would not be reliably 
evaluated, we chose to exclude this group from our review, considering only the 
population of group G1 (in which PS was changed only if dysfunctional) and G3 (in 
which SEMS was changed only if dysfunctional). Regarding the PS, only one study[20] 
specified the type of stent between straight and pigtail, having used straight PS. 
Regarding the diameter of the stent, the most cited diameter was 10 mm for SEMS and 
10 Fr for PS. Table 1 shows the type of specific stent used in each group and the 
outcomes evaluated in each study.

Two studies[10,11] were carried out by the same author and had the same 
population number. Thus, in the analysis of the oldest article, we used only the 
outcomes that were not cited in Walter et al[11]. In the other endpoints, the most 
updated data were used, so that there was no data overlapping.

Risk of bias and quality of evidence
In the risk of bias analysis, it was not possible to evaluate the presence of double-
blinding due to the study characteristics. The risk of bias analysis for each individu-
alized study is shown in Figure 2. In two studies[10,11], the randomization of 240 
patients was performed before endoscopic retrograde cholangiopancreatography 
(ERCP); however, after examination, only 219 were included in the studies. Patients 
presenting with intrahepatic obstruction, absence of stenosis, duodenal involvement, 
benign stenosis, candidates for surgery, prior bile duct surgery, and those who did not 
have an informed consent form were excluded. Four studies[10,11,15,16] associated 
percutaneous drainage with endoscopic drainage, when there was failure to place the 
stent only through the endoscopic route.

The quality of evidence was evaluated by GRADE criteria, and very low levels of 
evidence were found for complications, stent dysfunction, reinterventions 
(dichotomous variables), and duration of stent patency; low for mean survival and 

https://f6publishing.blob.core.windows.net/b27e37e1-b409-4871-bf63-ec64e31bb84d/WJGS-13-493-supplementary-material.pdf
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Table 1 Type of intervention and outcome for study

Author Patients P - palliative 
disease I - intervention C - control O - outcomes

49 56Davids et al
[15], 1992

105 MBDO

8-10 mm wallstent 10 Fr PS straight

Stent dysfunction, mean survival, duration of 
patency, complications, reinterventions, clinical 
success

31 31Knyrim et al
[21], 1993

62 MBDO

8 mm wallstent ou 
strecket stent (1 or 2)

11,5 Fr PS If it fails à 14 Fr 
percutaneous technique

Complications, stent dysfunctions, reinterventions, 
clinical success

34 2 groups: 33/34Prat et al[14], 
1998

1051 MBDO

10 mm wallstent 11,5 Fr PS

Stent dysfunction, reinterventions 

59 59Kaassis et al
[19], 2003

118 MBDO

10 mm wallstent 10 Fr Tannenbaum PS

Stent dysfunction, reinterventions, complications

23 24Katsinelos et al
[20], 2006

47 MBDO

10 mm uSEMS 10 Fr Tannenbaum PS 
straight

Stent dysfunction, Mean survival, complications, 
reinterventions, duration of patency, clinical 
success

49 51Soderlund et al
[16], 2006

100 MBDO

10 mm cSEMS 10 Fr PS

Mean survival, reinterventions, duration of 
patency, complications, mean survival, clinical 
success

60 60Isayama et al
[18], 2011

120 MBDO

cSEMS 10 Fr Stent Double Layer

Mean survival, complication, stent dysfunction, 
reinterventions, duration of patency

42 43Moses et al[13], 
2013

85 MBDO

10 mm pcSEMS 10 Fr Amsterdam PS

Mean survival, duration of patency, complications, 
stent dysfunction, clinical success

19 18Schmidt et al
[12], 2015

37 MBDO

10 mm uSEMS, cSEMS 
or pcSEMS

10 Fr ViaDuct Stent (PS 
wing)

Stent dysfunction, complications.

uSEMS: 75 / pcSEMS: 
73

73Walter et al[10], 
2015

2401 MBDO

10 mm uSEMS or 
pcSEMS Wallstent RX

10 Fr PS Polyethylene or 
polyurethan

Stent dysfunction, mean survival, complications, 
duration of patency, clinical success

uSEMS: 75 / pcSEMS: 
73

73Walter et al[11], 
2017

2401 MBDO

10 mm uSEMS or 
pcSEMS Wallstent RX

10 Fr PS Polyethylene or 
polyurethan

Stent dysfunction, duration of patency, mean 
survival 

19 21Bernon et al
[17], 2018

40 MBDO

10 mm uSEMS 10 Fr PS polyethylene

Stent dysfunction, duration of patency, 
complications, clinical success

1Not all patients were included in the meta-analysis.
cSEMS: fully covered self-expanding metal stent; MBDO: Malignant biliary distal obstruction; pcSEMS: partially covered self-expanding metal stent; PS: 
Plastic stent; SEMS: Self-expanding metal stent; uSEMS: uncovered self-expanding metal stent.

reinterventions (in the analysis of continuous variables); moderate for drainage 
success. The Supplementary material, Appendix 2 demonstrates the table GRADE.

Meta-analysis
Clinical Success: Clinical success was evaluated in eight studies[10,12,13,15-17,20,21], 
totaling 765 patients (379 in the SEMS group and 386 in the PS group). There was no 
difference between the two groups (RD = 0.03, 95%CI = -0.01, 0.07; I2 = 0%; P = 0.19). 
There was also no difference in the uncovered SEMS (RD = 0.04, 95%CI: -0.05,0.13; I2 = 
0%; P = 0.40), partially/fully covered SEMS (RD = 0.03, 95%CI: -0.03, 0.10; I2 = 18%; P = 
0.32), and SEMS not specified subgroups (RD = 0.01, 95%CI: -0.04, 0.06; I2 = 0%; P = 
0.80) (Figure 3).

Mean survival: The mean survival analysis was performed in days, and documented 
in six studies[11-13,15,18,20], evaluating a total of 610 patients: 338 patients in the 

https://f6publishing.blob.core.windows.net/b27e37e1-b409-4871-bf63-ec64e31bb84d/WJGS-13-493-supplementary-material.pdf
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Figure 1 Flow diagram showing the article selection process. MBPO: Malignant biliary proximal obstruction; RCTs: Randomized clinical trials.

SEMS group and 272 patients in the PS group. There was no difference between the 
two groups (mean difference [MD] = 0.63, 95%CI: -18.07, 19.33; I² = 59%; P = 0.95). 
Regarding the subgroups, uncovered SEMS (MD = 65 d, 95%CI: -18.44, 148.44; I2 = not 
applicable; P = 0.13) and SEMS not otherwise specified (MD = 14.10 d, 95%CI: -22.43, 
50.63; I² = 54%; P = 0.45) were not different from PS placement. However, partially or 
fully covered SEMS revealed an increase in mean survival (MD = -17.45 d, 95%CI: -
32.68, -2.21; I² = 5%; P = 0.02) (Figure 4).

Adverse events: Analyses of 10 studies[10,12,13,15-21] totaling 505 patients in the PS 
group and 500 patients in the SEMS group. There was no difference between the two 
groups (RD = -0.03, 95%CI: -0.10, 0.03; P = 0.26). Subgroup analyses revealed no 
differences by specific SEMS type (uncovered SEMS: RD = -0.09, 95%CI: -0.21, 0.03, I² = 
33; P = 0.13; partially/fully covered SEMS: RD = -0.00, 95%CI: -0.09, 0.09, I² = 56%; P = 
0.99; and SEMS not otherwise specified RD = -0.06, 95%CI: -0.21, 0.08, I² = 75%; P = 
0.41) (Figure 5).

Stent dysfunction: In the stent dysfunction analysis, it was possible to extract data 
from 11 studies[11-21] totaling 465 patients in the PS group and 542 patients in the 
SEMS group. The rate of stent dysfunction was 24% lower in the SEMS group (RD = -
0.24, 95%CI: -0.33, -0.15; I² = 58%; P < 0.00001). Performing a subgroup analysis by type 
of SEMS revealed no difference in stent dysfunction rate between uncovered SEMS 
and PS placement (RD = -0.08, 95%CI: -0.56, 0.39; I² = 87%; P = 0.73). In the other two 
subgroups there was a statistically significant difference. In the partial/fully covered 
SEMS subgroup (n = 151 patients), the stent dysfunction rate was 21% lower than in 
the PS group (n = 154 patients) (RD = -0.21, 95%CI: -0.32, -0.1; I² = 20%; P = 0.0003). In 
the SEMS not specified subgroup (n = 347 patients), there was 29% less dysfunction 
than in the PS group (n = 268 patients) (Figure 6).

Stent patency: Data from seven studies[11-13,15,16,18,20] were evaluated in a total of 
720 patients: 397 in the SEMS group and 323 in the PS group. The duration of patency 
was longer in the SEMS group (MD = 125.77, 95%CI: 77.5, 174.01; I² = 97%; P < 
0.00001). In all subgroups, there was a longer time for stent dysfunction compared to 
PS. Twenty-three patients were evaluated in the uncovered SEMS subgroup (MD = 
101.5, 95%CI: 38.91, 164.09; P = 0.001), 151 patients in the partially or fully covered 
SEMS subgroup (MD = 152.25, 95%CI: 37.42, 267.07; I2 = 98%; P = 0.009), and 223 
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Figure 2 : Description of biases in therapeutic study (ROB-II). RCT: Randomized clinical trial.

patients in the SEMS subgroup not specified (MD: 105.81, 95%CI: 33.01, 178.60; I² = 
95%; P = 0.004) (Figure 7).

Reintervention: The reintervention analyses were divided into two analyses: one 
evaluating studies in which the result was expressed in dichotomous variables and the 
other in continuous variables.

In the analysis of dichotomous variables, it was possible to evaluate four studies
[15,16,18,19], presenting 226 patients in the PS group and 217 patients in the SEMS 
group, totaling 443 patients. The reintervention rate was 34% lower in the SEMS 
group, with statistical difference (RD = -0.34, 95%CI: -0.46, -0.22; I² = 57%; P < 0.00001). 
In both the covered SEMS subgroup and the SEMS not specified subgroup, there was a 
lower reintervention rate than in the PS group (RD = -0.29, 95%CI: -0.41, -0.17; I² = 3%; 
P < 0.00001 and RD = -0.39, 95%CI: -0.63, -0.15; I² = 79%; P = 0.001, respectively) 
(Figure 8). In the analyses of continuous variables, three studies[14,20,21] were 
evaluated, with 88 patients in each group. The reintervention rate was 67% lower in 
the SEMS group (MD = -0.67, 95%CI: -0.85, -0.50; I² = 0%; P < 0.00001). The uncovered 
SEMS subgroup revealed no difference vs the PS group (RD = -0.76, 95% C, -1.53, 0.01; 
I² = not applicable; P = 0.05); however, the SEMS not specified subgroup had a reinter-
vention rate 67% lower than in the PS group (RD = -0.67, 95%CI: -0.85, -0.49; I2 = 0%; P 
< 0.00001) (Figure 9).

DISCUSSION
Based on the results of this systematic review and meta-analysis, both PS and SEMS 
types had a similar clinical success rate, complication rate, and patient-associated 
mean survival for treatment of MDBO. However, our study also demonstrated that 
SEMS was associated with a longer duration of stent patency compared to PS as well 
as a lower rate of reintervention. On subgroup analyses, both covered and uncovered 
SEMS improved stent patency compared to PS, although stent dysfunction was higher 
among patients who received treatment with a partially or fully covered SEMS.

In this study, we found that SEMS was associated with a longer duration of patency, 
lower rate of stent dysfunction, and decreased need for reintervention. This may be 
explained by two factors. First, SEMS is self-expanding and reaches a larger diameter 
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Figure 3 Clinical Success - Forest Plot. CI: Confidence interval; PS: Plastic stent; SEMS: Self-expanding metal stent.

when compared to PS placement, allowing for a greater flow and consequently better 
drainage of the bile duct. Furthermore, SEMS has less surface for bacterial 
multiplication and fixation, which may lead to the formation of biofilm and deposition 
of bile sludge, responsible for earlier obstruction of the PS[14,20,21].

In the subgroup of uncovered metal stents, the main cause of obstruction was 
internal tumor growth ("ingrowth"), making replacement extremely challenging in 
cases of obstruction. In the subgroups of partially covered or covered metal stents, due 
to their covering, the main complication is migration. This is due to the fact that this 
type of stent applies a greater expandable force that, associated with tumor growth, 
leads to its migration. However, partially or fully covered SEMS allow for a greater 
possibility of stent removal or replacement in case of failure/clogging compared to 
uncovered SEMS[14,20].

Regarding survival, there was no difference between SEMS and PS; however, when 
analyzing the subgroups, the covered SEMS placement outperformed PS. MDBO leads 
to late symptoms and diagnosis, consequently reducing survival, regardless of the 
form of palliative treatment performed. However, some factors favor the choice 
between the two types of stent. It should be noted that in those patients who have a 
life expectancy longer than 120 to 180 days, the use of SEMS is indicated, due to the 
longer duration of patency and lower reintervention rate, since it would reduce the 
need for numerous procedures, resulting in a better quality of life[2,8,9]. In five 
included RCTs[10,12,14,19] the main factors for choosing between PS and SEMS were 
tumors larger than 30 mm and the presence of hepatic metastasis[32]. According to 
these studies, these factors may significantly reduce the patient’s survival, favoring the 
deployment of PS, because of its lower initial cost.

Regarding complications, there was no statistical difference between SEMS and PS. 
This may be explained by the fact that ERCP is a therapeutic procedure that can 
present complications regardless of the type of stent used. The main complications 
reported in the studies were pancreatitis, infections (cholangitis, cholecystitis, or liver 
abscess), perforation, and bleeding. In most cases, the complications were diagnosed 
and treated early; however, sometimes they may appear later (7 to 10 days after the 
procedure), as in the case of infections or bleeding. In our study, it was not possible to 
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Figure 4 Mean Survival (days) - Forest Plot. CI: Confidence interval; PS: Plastic stent; SEMS: Self-expanding metal stent.

Figure 5 Adverse events - Forest Plot. CI: Confidence interval; PS: Plastic stent; SEMS: Self-expanding metal stent.

carry out an analysis by type of complication, since the RCT did not make this division
[33].
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Figure 6 Stent dysfunction - Forest Plot. CI: Confidence interval; PS: Plastic stent; SEMS: Self-expanding metal stent.

It is important to acknowledge that there have been several previous meta-analyses
[22-28] on this subject in the literature. However, in all of them, location was not 
isolated to the site of distal biliary obstruction (i.e. inclusion of both malignant 
proximal and distal biliary obstructions), thereby leading to greater bias, as different 
locations result in different tumor behaviors and associated morbidity/mortality. In 
addition, in five of these meta-analyses[23,24,26-28], comparison of percutaneous and 
endoscopic placed stents were performed, generating another bias, since these 
treatments produce different rates of complications, recurrence and associated 
mortality. Furthermore, two previous meta-analysis included retrospective studies
[24,26], thereby allowing for the introduction of patient selection bias and significantly 
reducing the quality of evidence.

Therefore, we included and analyzed only RCTs among patients with confirmed 
non-operative MDBO. As such, this systematic review and meta-analysis is the first to 
analyze endoscopic biliary drainage as a specific treatment for MDBO. In additional to 
comparing plastic vs metal stent placement, this study also performed subgroup 
analysis by type of SEMS.

Yet despite this study’s strengths, this meta-analysis also had limitations. Despite 
inclusion of high-quality RCT data, significant heterogeneity existed for many 
outcomes included in this study. However, this is not surprising given the aggressive 
nature of these malignancies and palliative endoscopic treatment involved.

CONCLUSION
The use of SEMS provides for a longer duration of stent patency, lower reintervention 
rate, and lower rate of stent dysfunction when compared to the use of PS in patients 
with MDBO. With regard to mean survival analysis, there was no difference between 
SEMS vs PS placement; however, on subgroup analyses, partial or fully covered SEMS 
demonstrated an increased mean survival compared to PS. There was no difference 
between the methods in concern of clinical success and rate of complications.
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Figure 7 Stent patency (days) - Forest Plot. CI: Confidence interval; PS: Plastic stent; SEMS: Self-expanding metal stent.

Figure 8 Reinterventions (dichotomic) - Forest Plot. CI: Confidence interval; PS: Plastic stent; SEMS: Self-expanding metal stent.
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Figure 9 Reinterventions (continuous) - Forest Plot. CI: Confidence interval; PS: Plastic stent.

ARTICLE HIGHLIGHTS
Research background
The drainage endoscopic in patients with inoperable and/or irresectable malignant 
distal biliary obstruction (MDBO) has several advantages such as patient comfort, 
increased survival and fewer complications due to biliary obstruction. However, there 
are two types of stents, self-expanding metal stent (SEMS) and plastic stent (PS), 
leading to much discussion about which one to use, due to their different character-
istics.

Research motivation
In many cases, MDBO have no curative perspective by the time of diagnosis. 
Therefore, palliative treatment for bile duct clearance plays a major role, since they 
provide longer life expectancy and better quality of life. Therefore, we wanted to 
compare the two types of stents commonly used in an attempt to understand which 
approach is best.

Research objectives
To perform a systematic review and meta-analysis of Randomized Controlled Trials 
comparing plastic vs metal stents in palliative treatment of MDBO.

Research methods
We performed a systematic review and meta-analysis using the Preferred Reporting 
Items for Systematic Reviews and Meta-Analysis guidelines. Electronic searches were 
performer using MEDLINE, EMBASE, Central Cochrane, Latin American and 
Caribbean Health Sciences Literature databases. Only randomized control trials were 
included. The outcomes studied were stent dysfunction rate, reintervention rate, 
duration of patency, mean survival, complications, and clinical success.

Research results
Twelve randomized clinical trials were included in the final analysis with a total of 
1005 patients, of whom 681 belonged to the SEMS group and 542 to the PS group. The 
SEMS group was divided into three subgroups, uncovered metal stent (uSEMS), 
partially/fully covered (pcSEMS/cSEMS) and the group in which the SEMS was not 
specified (SEMS not specified). SEMS had a lower dysfunction rate than the PS and in 
the analysis of the subgroups, uSEMS had no difference comparing to PS and 
pcSEMS/cSEMS was higher. Regarding reintervention, SEMS had a lower reinter-
vention rate compared to PS. Concerning duration of patency, SEMS also showed 
advantage than PS. In the three subgroups of the SEMS, there was longer duration of 
patency. In the mean survival analysis, there was no difference between SEMS and PS, 
however, in the analysis of the subgroups, pcSEMS/cSEMS favored over the PS. 
Regarding complications rate and clinical success were similar in both groups, and 
have no significant difference.
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Research conclusions
Our study showed that SEMS presents a higher duration of patency, lower reinter-
vention rate, and lower dysfunction rate when compared to the use of PS. There was 
no difference between the methods in concern of survival analysis, clinical success and 
rate of complications.

Research perspectives
The use of SEMS was a great advent in palliative therapy for MDBO. In our study, the 
use of SEMS revealed even more benefits in most cases. We hope that this study can 
clarify its benefit and that more patients can be benefited in deciding the type of stent 
used from here.
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