Meta-analysis ~ General surgery

Side-by-side versus stent-in-stent bilateral stenting for
malignant hilar biliary obstruction: a meta-analysis

Liang Chen!, Guo-Ming Gao!, Dong-Lu Li?, Zhong-Ke Chen?

Department of Interventional Therapy, Tianshui Second People’s Hospital, Tianshui, China
’Department of Anatomy, Gansu Medical College, Pingliang, China
3Department of Interventional Therapy, Affiliated Hospital of Gansu Medical College, Pingliang, China

Videosurgery Miniinv 2022; 17 (2): 279-288
DOI: https://doi.org/10.5114/wiitm.2021.112477

Abstract

Introduction: Both side-by-side (SBS) and stent-in-stent (SIS) bilateral stenting have been used for patients with
malignant hilar biliary obstruction (MHBO). However, it is unclear which technique is better.

Aim: This meta-analysis is conducted to investigate the clinical efficacy and safety of SBS and SIS bilateral stenting
for patients with MHBO.

Material and methods: Relevant studies were searched in PubMed, Embase, Cochrane Library, Wanfang, VIR and
CINK databases. The timeline for the searches was from the establishment of the database to September 2021. The
relative outcomes are pooled.

Results: A total of 7 studies fulfilled the inclusion criteria and entered into this meta-analysis. The pooled technical
success rate was significant higher in the SIS group than that in the SBS group (p = 0.04). The pooled early compli-
cation rate was significantly lower in the SIS group than in the SBS group (p = 0.04). The pooled stent re-obstruction
rate was significantly lower in the SBS group than in the SIS group (p = 0.04). The pooled stent patency duration was
significantly longer in the SBS group than in the SIS group (p = 0.01). The pooled functional success rates (p = 0.79),
total complication rates (p = 0.34), and overall survival duration (p = 0.27) were comparable between 2 groups. Egger
test did not show any publication bias.

Conclusions: When comparing the SBS and SIS bilateral stenting for patients with MHBO, although SIS technique
may have the superiorities of technical success and early complication rates, the longer stent patency was achieved
by the SBS technique.
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Introduction Asia-Pacific Working Group recommended that

Malignant hilar biliary obstruction (MHBO) is
a disorder caused by primary or metastatic hepa-
to-biliary tumours [1-5]. Approximately 70% of
patients with MHBO are inoperable due to the ad-
vanced tumour stage [6]. Endoscopic or percutane-
ous biliary stenting has been widely used for pa-
tients with inoperable MHBO in order to relieve the
symptoms of jaundice [7-10].

biliary stent should drain more than 50% of the en-
tire liver [7]. Therefore, bilateral stenting is preferred
among a majority of researchers [11-17]. There are
two commonly used bilateral stenting techniques,
which include side-by-side (SBS) and stent-in-stent
(SIS) strategies. However, few comparative studies
of the two techniques have been performed and
they have yielded inconsistent findings [11-17],
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making the relative superiority of these techniques
uncertain [10]. Therefore, a meta-analysis should
be performed to detect the comparative results be-
tween SBS and SIS techniques.

Aim
This meta-analysis is conducted to investigate

the efficacy and safety of SBS and SIS bilateral stent-
ing for MHBO patients.

Material and methods
Study selection

This meta-analysis was performed as per the Pre-
ferred Reporting Items for Systematic Reviews and
Meta-Analyses statement [18]. This meta-analysis was
registered at INPLASY.COM (No. INPLASY2021100031).

Relevant articles were searched in PubMed, Em-
base, Cochrane Library, Wanfang, VIR and CINK us-
ing the following strategy: (((side-by-side OR (SBS))
AND ((stent-in-stent) OR (SIS))) AND (((hilar OR (bili-
ary)) OR (Cholangiocarcinoma)). The timeline for the
searches was from the establishment of the data-
base to September 2021.

Inclusion criteria included:

a) type of study: comparative studies,
b) disease: MHBO,
c) types of interventions: SBS versus SIS bilateral
metal stenting,
d) languages: all.
Exclusion criteria included:
a) single-arm studies,
b) patients who underwent plastic stenting,
c) case reports, letters, and reviews.

Data extraction

Two researchers independently extracted the rela-
tive data from the included studies, and the bifurcation
was solved by a third researcher. The baseline data of
each study included first author’'s name, publication
year, country, types of design, cancer types, stenting
approaches, Bismuth types, sample size, age, and gen-
der. The outcomes of each study included technical
success, functional success, complication rates, re-ob-
struction rates, stent patency, and overall survival (OS).

Quality assessment

Potential bias was examined with the Cochrane
risk of bias tool for randomized controlled trials
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(RCTs). The items of Cochrane risk of bias tool in-
clude performance, attrition, detection, selection,
reporting, and other sources of bias.

Non-RCTs were assessed by the 9-point Newcas-
tle-Ottawa scale (NOS) [19], with studies exhibiting
low, intermediate, or high levels of risk receiving
scores of > 7, 4-6, and < 4, respectively. The items
of NOS include selection (4 points), comparability
(2 points), and exposure (3 points).

Endpoints and definitions

Meta-analysis primary endpoints include stent
re-obstruction rate and stent patency duration. The
secondary endpoints include technical success rates,
functional success rates, complication rates, and OS.
SBS technique involves parallel stenting using two
stents [10], and SIS technique involves placing a sec-
ond SEMS contralaterally through the first stent mesh
[10]. Successful bilateral stent deployment in an ap-
propriate position with the ability of contrast to readily
flow through the stent and into the duodenum was
used to define technical success [17]. Functional suc-
cess is defined as at least a 30% reduction in total bil-
irubin within 2 weeks postoperatively, or 50% within
4 weeks [20]. Stent patency duration is calculated from
the stent insertion to stent re-obstruction or death. OS
is calculated from the stent insertion to death.

Statistical analysis

RevMan v5.3 and Stata v12.0 were used for this
meta-analysis. Pooled odds ratios (ORs) with 95%
confidence intervals (Cls) was calculated for dichoto-
mous variables, and continuous variables were calcu-
lated by mean differences (MDs) with 95% Cls. Pooled
stent patency duration and OS were calculated by
hazard ratios (HRs) with 95% Cl. Heterogeneity was
determined by the /? statistic and Q test. /? > 50% was
defined as high heterogeneity, and then the random
effect model was used; otherwise, fixed effects mod-
els were used. Sources of heterogeneity were evalu-
ated by sensitivity and subgroup analyses. Egger test
was used to evaluate publication bias. P < 0.05 was
the threshold for publication bias significance.

Results
Included studies

A total of 235 studies were initially identified
from the databases. Finally, 7 studies fulfilled the
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235 records identified through database
searching

0 additional record identified through other

sources

Y

102 records excluded based on abstract
Y 18 reviews

110 records after duplicates removed

15 case reports
1 animal study

Y

Y

68 not in field of interest

8 records assessed for eligibility >

1 record has no valuable data

Y

7 studies included in meta-analysis

Figure 1. The flowchart of this study

inclusion criteria and entered into this meta-anal-
ysis (Figure 1). Among these 7 studies (Table 1),
199 patients underwent SBS bilateral stenting and
180 patients underwent SIS bilateral stenting. Six
studies were retrospective [11-13, 15-17] and one
study was RCT [14]. Five studies used the endoscopic
approach [11-15] and 2 studies used the percutane-
ous approach [16, 17]. Two studies included Bismuth
I-IV patients [12, 15], 4 studies included Bismuth
[I-IV patients [11, 13, 16, 17], and one study includ-
ed Bismuth IlI-IV patients [14]. The raw data of the
treatment outcomes are shown in Table Il.

Table I. Characteristics of the included studies

The included RCT has a high risk of performance
bias and unclear risk of detection and other bias
(Figure 2). The NOS for the retrospective NOS ranged
from 7 to 8 (Table ).

Technical success

Six studies (SBS group: 180; SIS group: 158)
reported the technical success rates [11, 13-17].
The pooled technical success rate was significant-
ly higher in the SIS group than in the SBS group
(100% vs. 96.1%, p = 0.04, Figure 3 A). The het-

Study/year/ Study design  Cancer Stent Bismuth  Groups Sample Age M/F NOS
country types approach types size [years]

Ishigaki/2020/  Retrospective  C,G,R Endoscopic -1V SBS 24 74 13/11 8
Japan [11] MD SIS 40 72 22/18
Kim/2012/ Retrospective G, G, H, Endoscopic S\ SBS 19 64.2 11/8 8
Korea [12] MD SIS 22 65 17/5
Law/2013/ Retrospective  C, other,  Endoscopic -1V SBS 17 68 19/5 7
USA[13] MD SIS 7 forall for all
Lee/2019/ RCT GG Endoscopic /v SBS 35 72.5 21/14 -
Korea [14] sis 34 745 15/19
Naitoh/2012/ Retrospective GG, Endoscopic A\ SBS 28 72 11/17 8
Japan [15] other sls 24 75 14/10
Xu/2021/ Retrospective  C, G, H, Percutaneous [=1V SBS 38 63 20/18 8
China [16] other SIS 26 65 11/15
Zhou/2020/ Retrospective  C, G, H, Percutaneous [I=1V SBS 38 63 19/19 8
China [17] other SIS 27 653 10117

NOS - Newcastle-Ottawa scale, RCT — randomized controlled trial, C — cholangiocarcinoma, G — gallbladder cancer, H — hepatocellular carcinoma, P — pancre-
atic cancer, MD — metastatic diseases, SBS — side-by-side, SIS — stent-in-stent, M — male, F - female.
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Table Il. Characteristics of the treatment outcomes

Study Groups TS (%) FS (%) TC (%) EC (%) RO (%) AT (n) Patency 0sS
Ishigaki [11] SBS 95.8 100 60.9 47.8 47.8 17 205d 381d
SIS 100 92.5 32.5 22.5 47.5 26 169 d 238d
Kim [12] SBS NG 78.9 211 15.8 21.1 NG 118 d 146 d
SIS NG 94.1 13.6 9.1 18.2 NG 134d 225d
Law [13] SBS 100 NG NG NG 52.9 NG NG NG
SIS 100 NG NG NG 42.9 NG NG NG
Lee [14] SBS 91.4 90.6 313 12.5 37.5 9 262d 221d
SIS 100 94.1 23.5 11.8 44.1 9 253d 209d
Naitoh [15] SBS 89.3 96.0 39.3 12.0 20.0 16 155d 198 d
SIS 100 100 8.3 4.2 41.7 15 104 d 159d
Xu [16] SBS 100 92.1 21.1 NG 18.4 20 149d 155d
SIS 100 88.5 34.6 NG 38.5 13 75d 143d
Zhou [17] SBS 100 92.1 211 NG 18.4 6 149d 155d
SIS 100 88.9 333 NG 37.0 4 75d 143d

SBS — side-by-side, SIS — stent-in-stent, TS — technical success, FS — functional success, TC — total complication, EC — early complication, RO — re-obstruction,

AT — anticancer treatment, OS — overall survival, NG — not given.
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Figure 2. Cochrane’s risk of bias assessment for
the included RCTs

erogeneity was not significant (12> = 0%). There
was no significant publication bias (Egger test,
p = 0.98).

Functional success

Six studies (SBS group: 175; SIS group: 173) re-
ported the functional success rates [11, 12, 14-17].
The pooled functional success rates were compa-
rable between SBS and SIS groups (92% vs. 91.3%,
p = 0.79, Figure 3 B). The heterogeneity was not sig-
nificant (/2 = 0%). No significant publication bias was
detected (Egger test, p = 0.50).
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Total complication

Six studies (SBS group: 175; SIS group: 173) re-
ported the total complication rates [11, 12, 14-17].
The pooled total complication rates were compara-
ble between SBS and SIS groups (31.4% vs. 25.4%,
p = 0.34, Figure 3 C). The heterogeneity was signif-
icant (I = 62%). The sensitivity analysis found that
the significant heterogeneity disappeared (> = 49%)
after removing Naitoh et al. [15] study. The pooled
total complication rates were still comparable be-
tween SBS and SIS groups (p = 0.72). There was no
significant publication bias (Egger test, p = 0.29).
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A

Study or SBS SIS Weight Odds ratio 0dds ratio

subgroup Events Total Events Total (%) M-H, fixed, 95% Cl M-H, fixed, 95% ClI

Ishigaki 2020 1 24 0 40 27.7 5.17 (0.20, 132.11) =

Law 2013 0 17 0 7 Not estimable

Lee 2019 3 35 0 34 35.6 7.43 (0.37, 149.50) L

Naitoh 2012 3 28 0 24 36.7 6.73 (0.33,137.07) i

Xu 2021 0 38 0 26 Not estimable

Zhou 2020 0 38 0 27 Not estimable

Total (95% Cl) 180 158 100.0 6.55 (1.10, 38.83) e

Total events 7 0

Heterogeneity: y2 = 0.03, df = 2 (p = 0.99), I = 0% } } } {

Test for overall effect: Z = 2.07 (p = 0.04) 0.01 0.1 1 10 100
SBS SIS

B

Study or SBS SIS Weight Odds ratio 0dds ratio

subgroup Events Total Events Total (%) M-H, fixed, 95% Cl M-H, fixed, 95% ClI

Ishigaki 2020 0 23 3 40 17.8 0.23 (0.01, 4.61) -

Kim 2012 4 19 4 22 20.6 1.20 (0.26, 5.63) —_

Lee 2019 3 32 2 34 12.4 1.66 (0.26, 10.62) —_—

Naitoh 2012 1 25 0 24 3.4 3.00 (0.12, 77.31)

Xu 2021 3 38 3 26 23.1 0.66 (0.12, 3.54) B . E—

Zhou 2020 3 38 3 27 22.7 0.69 (0.13, 3.69) B E—

Total (95% Cl) 175 173 100.0 0.90 (0.42, 1.92) .

Total events 14 15

Heterogeneity: % = 2.11,df =5 (p = 0.83), I* = 0% I } } i

Test for overall effect: Z=0.27 (p = 0.79) 0.01 0.1 1 10 100
SBS SIS

C

Study or SBS SIS Weight Odds ratio 0dds ratio

subgroup Events Total Events Total (%) M-H, random, 95% ClI M-H, random, 95% Cl

Ishigaki 2020 14 23 13 40 18.8 3.23(1.11, 9.39) —_—

Kim 2012 4 19 3 22 13.1 1.69 (0.33, 8.73) —_——

Lee 2019 10 32 8 34 18.6 1.48 (0.50, 4.39) —_—

Naitoh 2012 11 25 2 24 131 8.64 (1.66, 44.95) _—

Xu 2021 8 38 9 26 18.2 0.50 (0.16, 1.55) s

Zhou 2020 8 38 9 27 18.2 0.53(0.17,1.63) ——

Total (95% ClI) 175 173 100.0 1.50 (0.66, 3.42) P

Total events 55 44

Heterogeneity:t2 = 0.64, 32 = 13.18,df = 5 (p = 0.02), I* = 62% } } } {

Test for overall effect: Z=0.96 (p = 0.34) 0.01 0.1 1 10 100
SBS SIS

Figure 3. The pooled results of technical success (A), functional success (B), total complication (C)
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D

Study or SBS SIS Weight Odds ratio 0dds ratio

subgroup Events Total Events Total (%) M-H, fixed, 95% Cl M-H, fixed, 95% ClI

Ishigaki 2020 11 23 9 40 36.9 3.16 (1.05, 9.53) ——

Kim 2012 3 19 2 22 16.8 1.88 (0.28,12.61) -

Lee 2019 4 32 4 34 36.6 1.07 (0.24, 4.70) .

Naitoh 2012 3 25 1 24 9.7 3.14 (0.30, 32.48) =

Total (95% ClI) 929 120 100.0 2.18 (1.03, 4.61) s

Total events 21 16

Heterogeneity: 2 = 1.44, df = 3 (p = 0.70), I = 0% } } ]

Test for overall effect: Z = 2.03 (p = 0.04) 0.01 0.1 1 10 100
SBS SIS

E

Study or SBS SIS Weight Odds ratio 0dds ratio

subgroup Events Total Events Total (%) M-H, fixed, 95% Cl M-H, fixed, 95% ClI

Ishigaki 2020 11 23 19 40 14.9 1.01 (0.36, 2.83) —

Kim 2012 4 19 4 22 6.0 1.20 (0.26, 5.63) _—

Law 2013 9 17 3 7 4.1 1.50 (0.25, 8.84) _—

Lee 2019 12 32 15 34 18.7 0.76 (0.28, 2.04) — =

Naitoh 2012 5 25 10 24 16.8 0.35(0.10, 1.25) — =

Xu 2021 7 38 10 26 19.9 0.36 (0.12,1.13) B

Zhou 2020 7 38 10 27 19.6 0.38 (0.12, 1.19) — =

Total (95% ClI) 1192 180 100.0 0.63 (0.41, 0.99) ‘

Total events 55 71

Heterogeneity: ¥? = 5.02, df = 6 (p = 0.54), I* = 0% } t {

Test for overall effect: Z=2.01 (p = 0.04) 0.01 0.1 1 10 100
SBS SIS

F

Study or log[hazard ratio] SE Weight Hazard ratio Hazard ratio

subgroup (%) IV, random, 95% Cl IV, random, 95% Cl

Ishigaki 2020 0.18 0.05 22.7 1.20 (1.09, 1.32)

Kim 2012 -0.06 0.09 19.0 0.94 (0.79, 1.12) -

Lee 2019 0.01 0.03 24.0 1.01 (0.95, 1.07)

Naitoh 2012 0.45 0.13 15.2 1.57 (1.22, 2.02) ——

Xu 2021 0.52 0.24 7.9 1.68 (1.05, 2.69) L

Zhou 2020 0.55 0.18 11.2 1.73 (1.22, 2.47) —

Total (95% Cl) 100.0 1.23 (1.04, 1.44)

Heterogeneity: 12 = 0.03, x? = 30.07, df = 5 (p < 0.0001), I = 83% | | |‘ | ,

Test for overall effect: Z = 2.49 (p = 0.01) ' ' ' ' '

0.01 0.1 1 10 100

SBS SIS

G

Study or log[hazard ratio] SE Weight Hazard ratio Hazard ratio

subgroup (%) IV, random, 95% Cl IV, random, 95% Cl

Ishigaki 2020 0.2 0.06 17.0 1.22 (1.09, 1.37) -

Kim 2012 -0.09 0.05 194 0.91 (0.83, 1.01)

Lee 2019 0.02 0.06 17.0 1.02 (0.91, 1.15) »

Xu 2021 0.06 0.04 22.0 1.06 (1.98, 1.15) '

Zhou 2020 0.04 0.03 245 1.04 (0.98, 1.10) '

Total (95% Cl) 100.0 1.04 (0.97, 1.13) }

Heterogeneity: 12 = 0.01, y2 = 14.23, df = 4 (p = 0.0007), I* = 72% } } T } {

Test for overall effect: Z=1.11 (p = 0.27) 0.01 0.1 1 10 100
SBS SIS

Figure 3. Cont. Early complication (D), stent re-obstruction (E), stent patency (F), and OS (G) in 2 groups
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Early complication

Four studies (SBS group: 99; SIS group: 120) re-
ported the early complication rates [11, 12, 14, 15].
The pooled early complication rate was significantly
lower in the SIS group than in the SBS group (13.3%
vs. 21.2%, p = 0.04, Figure 3 D). The heterogeneity
was not significant (/> = 0%). There was no signifi-
cant publication bias (Egger test, p = 0.45).

Re-obstruction

All studies (SBS group: 192; SIS group: 180) re-
ported the stent re-obstruction rates. The pooled
stent re-obstruction rate was significantly lower
in the SBS group than in the SIS group (28.6% vs.
39.4%, p = 0.04, Figure 3 E). The heterogeneity was
not significant (1 = 0%). There was no significant
publication bias (Egger test, p = 0.43).

Stent patency duration

The logHR for stent patency duration could
be calculated from 6 studies [11, 12, 14-17]. The
pooled logHR indicated that the stent patency du-
ration was significantly prolonged in the SBS group
relative to the SIS group (p = 0.01, Figure 3 F). The
heterogeneity was significant (> = 83%). The sen-
sitivity analysis did not find the source of hetero-
geneity. There was no significant publication bias
(Egger test, p = 0.99).

0sS

The logHR for OS could be calculated from 5 stud-
ies [11, 12, 14, 16, 17]. The pooled logHR indicated
that the OS was comparable between the SBS and
SIS groups (p = 0.27, Figure 3 G). The heterogeneity
was significant (I = 72%). The sensitivity analysis
did not find the source of heterogeneity. There was
no significant publication bias (Egger test, p = 0.10).

Subgroup analyses

Table Ill shows the results of subgroup analyses
based on different stenting approaches (endoscop-
ic or percutaneous). When performing endoscopic
stenting, SIS technique showed the superiorities
in terms of technical success rate (p = 0.04), total
complication rates (p = 0.007), and early complica-
tion rates (p = 0.04). However, when performing the
percutaneous stenting, SBS technique showed the
superiorities in terms of stent re-obstruction rate
(p = 0.02) and stent patency duration (p = 0.0002).

Table IV shows the results of subgroup analyses
based on different Bismuth types (Bismuth I-IV or -
IV). Based on the patients with Bismuth I-IV MHBO,
SIS and SBS techniques showed the similar clinical
efficacy. Based on the patients with Bismuth [I-IV
MHBO, SBS technique showed the superiorities in
the terms of stent patency duration (p = 0.01) and
0S (p = 0.03).

Table lll. Meta-analytic results based on the studies regarding endoscopic and percutaneous stenting

Variable Number of studies OR or HR (95% Cl) Heterogeneity Favour
Endoscopic stenting:
Technical success 4 6.55 (1.10, 38.83), p = 0.04 1?=0% SIS
Functional success 4 1.10 (0.41, 2.91), p = 0.85 ?=0% -
Total complication 4 2.63 (1.31, 5.30), p = 0.007 12=15% SIS
Early complication 4 2.18 (1.03,4.61), p = 0.04 P=0% SIS
Re-obstruction 5 0.80 (0.47, 1.38), p = 0.43 ?=0% -
Patency 4 1.13 (0.97,1.31),p = 0.43 1?=84% -
Overall survival 3 1.04 (0.88, 1.23), p = 0.63 1°=86%
Percutaneous stenting:
Functional success 2 0.67 (0.20, 2.21), p = 0.51 ?=0% -
Total complication 2 0.52 (0.23, 1.14), p = 0.10 1?=0% -
Re-obstruction 2 0.37 (0.17,0.83), p = 0.02 ?=0% SBS
Patency 2 1.71 (1.29, 2.27), p = 0.0002 ?=0% SBS
Overall survival 2 1.05 (1.00, 1.10), p = 0.05 1?=0%
OR - odd ratio, HR — hazard ratio, SBS — side-by-side, SIS — stent-in-stent.
Videosurgery and Other Miniinvasive Techniques 2, June/2022 285
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Table IV. Meta-analytic results based on the studies regarding different Bismuth types

Variable Number of studies OR or HR (95% Cl) Heterogeneity Favour

Bismuth types -1V
Functional success 2 1.45(0.37, 5.73), p = 0.59 P =0% -
Total complication 2 3.48 (0.84, 14.32), p = 0.08 1?=33% -
Early complication 2 2.34 (0.54,10.10), p = 0.26 ?=0% -
Re-obstruction 2 0.57 (0.22, 1.50), p = 0.26 1?2=31% -
Patency 2 1.20(0.73, 1.99), p = 0.46 1?2=90% -

Bismuth types II-IV:
Technical success 4 5.17 (0.20, 132.11), p = 0.32 Not applicable -
Functional success 3 0.55(0.19, 1.61), p = 0.27 1?=0% -
Total complication 3 0.96 (0.29, 3.25), p = 0.95 1?=73% -
Re-obstruction 4 0.61 (0.34, 1.10), p = 0.10 1?=11% -
Patency 3 1.43 (1.08, 1.91), p = 0.01 1> = 64% SBS
Overall survival 3 1.09 (1.01, 1.18), p = 0.03 1?=65% SBS

OR - odd ratio, HR — hazard ratio, SBS — side-by-side, SIS — stent-in-stent.

Discussion

Metal stenting for patients with MHBO is always
challenging because the optimal drainage method is
not well known [1]. Many meta-analyses have been
conducted to compare the clinical effectiveness be-
tween unilateral and bilateral stenting for MHBO [2—
4, 20, 21]. Although some meta-analyses indicated
that unilateral stenting may provide the equal func-
tional success and long-term patency when com-
pared to bilateral stenting [2, 20], drainage effec-
tiveness was most closely associated with drainage
of > 50% of the total liver volume, especially for the
patients with Bismuth [lI-IV MHBO [1]. Therefore,
bilateral stenting to achieve drainage of > 50% of
the total liver volume may be required for favourable
clinical efficacy in patients with MHBO [1].

However, the technical challenges associat-
ed with bilateral stenting may preclude its use [1].
Overall technical success rate of SIS and SBS tech-
niques ranges from 73.3% to 100% [1]. Each method
has its advantages and disadvantages, and deciding
on the optimal technique is still difficult. Therefore,
a meta-analysis regarding of SBS versus SIS stenting
for MHBO is needed.

This meta-analysis provides a comprehensive
evaluation of SBS and SIS bilateral stenting for pa-
tients with MHBO. First of all, SIS stenting seemed
to provide a better technical success. However, the
2 included studies which used percutaneous stenting
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showed both 100% technical success rates for SBS
and SIS stenting [16, 17]. A previous meta-analysis
also showed that percutaneous SBS bilateral stenting
and unilateral stenting were similar in technical suc-
cess [21]. However, the endoscopic stenting revealed
technical success rates to be significantly higher for
the SIS group. It is not easy to place two stents simul-
taneously using the endoscopic approach. Although
endoscopic biliary stenting is commonly used, percu-
taneous biliary stenting is of great value when endo-
scopic procedures are unsuccessful [22].

The functional success of SBS and SIS bilateral
stenting was similar no matter what stenting ap-
proaches or Bismuth types were involved. These
results might be explained since both SBS and SIS
bilateral stenting can drain the bilateral intra-hepat-
ic biliary tracts.

SIS bilateral stenting seemed to result in a lower
early complication rate when compared to SBS bilat-
eral stenting. Furthermore, when performing the en-
doscopic stenting, SIS technique may result in both
lower total and early complication rates when com-
pared to SBS technique. This phenomenon may be
attributed to that the SBS deployment is distal biliary
tract and stricture overexpansion by the two stents
[10]. However, SBS and SIS techniques resulted in
the similar complication rates in the subgroup of
percutaneous stenting. When performing the percu-
taneous biliary stenting, a temporary drainage cath-
eter is usually placed after stent insertion [23-26].
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The post-stenting biliary drainage may decrease the
early complication rate [8].

Stent re-obstruction and patency duration are
the core endpoints of the studies regarding of the
stent insertion [27-30]. In this meta-analysis, SBS
bilateral stenting showed a significantly lower re-ob-
struction rate with longer stent patency duration
when compared to SIS bilateral stenting. Two pos-
sible reasons for these findings can be considered.
First, SBS technique provides two spaces for hilar
drainage, in contrast to the SIS technique. Second,
the hilar region stent mesh is greater in size in the
SIS technique relative to the SBS technique, provid-
ing more opportunity for tumour ingrowth [15].

The stent patency duration was similar in SBS
and SIS groups based on the patients with Bismuth
types |-IV. These findings may be influenced by the
Bismuth type | patients. Many researchers consid-
ered that Bismuth type | patients only require unilat-
eral stenting [31]. In the subgroup of Bismuth types
[I-IV patients, longer stent duration was still found
in the SBS group.

We observed similar OS duration in SBS and SIS
groups. This is attributable to the finding that stent-
ing alone has no effect on the tumour itself. Further-
more, the number of patients who received post-op-
erative anticancer therapy was comparable in
2 groups in each included study. In some meta-anal-
yses regarding unilateral and bilateral stenting for
MHBO, the OS duration was also not influenced by
the stenting techniques [20, 21, 31].

This meta-analysis has some limitations. First,
a majority of the included studies are retrospective
in nature. Furthermore, each study did not focus on
a unique cancer type. These findings increased the
risk of bias of this meta-analysis. Second, in these
included studies, the anticancer treatments were
performed based on the patients’ condition and in-
terventional radiologists’ experience, these findings
may further increase the risk of bias, especially for
the endpoints of stent patency and OS. Third, a ma-
jority of the included studies are from Asia. Further
more comprehensive, worldwide study may be pos-
sible when the use of stents becomes more widely
used by other countries.

Conclusions

When comparing the SBS and SIS bilateral stent-
ing for patients with MHBO, although SIS technique
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may have the superiorities of technical success and
early complication rates, the longer stent patency
was achieved by the SBS technique. To reduce the
technical failure and complication rates when per-
forming the SBS bilateral stenting, percutaneous
stenting can be chosen.
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