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Abstract

Background: Malignant obstructive jaundice is a common problem in the clinic. Currently, the generally applied
treatment methods are percutaneous transhepatic biliary drainage (PTBD) and endoscopic biliary drainage (EBD).
Nevertheless, there has not been a uniform conclusion published on either efficacy of the two types of drainage
or the incidence rate of complications. Therefore, we conducted a systematic review and meta-analysis of studies
comparing endoscopic versus percutaneous biliary drainage in malignant obstructive jaundice, to determine
whether there is any difference between percutaneous and endoscopic biliary drainage, with respect to efficacy
and incidence rate of overall complications.

Methods: The enrolled studies contain a total of three randomized controlled trials and eleven retrospective studies,
which together encompass 2246 patients with PTBD and 8100 patients with EBD.

Results: Our analysis indicates that there is no difference between PTBD and EBD with regard to therapeutic success
rate (%), overall complication (%), intraperitoneal bile leak, 30-day mortality, sepsis, or duodenal perforation (%).
Cholangitis and pancreatitis after PTBD were lower than after EBD, with odds ratios (OR) of 0.48 (95% confidence
interval (Cl), 0.31 to 0.74) and 0.16 (95% Cl, 0.05 to 0.52), respectively. Incidences of bleeding and tube dislocation
for PTBD were higher than EBD, OR of 1.81 (95% Cl, 1.35 to 2.44) and 3.41 (95% Cl, 1.10 to 10.60).

Conclusions: This meta-analysis indicates certain advantages for both PTBD and EBD. In the clinical practice, it
is advised to choose specifically either PTBD or EBD, based on location of obstruction, purpose of drainage (as
a preoperative procedure or a palliative treatment) and level of experience in biliary drainage at individual

treatment centers.
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Background

Malignant obstructive jaundice can occur following pan-
creatic cancer, Ampulla of Vater, or hilar cholangiocarci-
noma, etc. [1]. If it is not handled in a timely manner, it
may cause lots of adverse events such as cholangitis,
delay tumor treatment, reduce quality of life and in-
crease death rate, etc. Successful biliary drainage can sig-
nificantly improve prognosis in patients with malignant
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obstructive jaundice [2]. To date, the generally applied
clinical biliary drainage methods are percutaneous trans-
hepatic biliary drainage (PTBD) and endoscopic biliary
drainage (EBD). Regarding efficacy of the two types of
drainage and incidence rate of complications, inter-
ventional radiologists and gastroenterologists hold dif-
ferent opinions, resulting in diverging opinions on
treatment approach [3, 4]. Therefore, we conducted a
meta-analysis, to determine whether there is a difference
with respect to efficacy and incidence rate of overall
complications between PTBD and EBD.
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Fig. 1 Flow Diagram. The enrolled studies represent a total of 3
RCTs and 11 retrospective studies, and encompass 2246 patients
with PTBD and 8100 patients with EBD. After quality assessment, all
studies were interpreted as high-quality studies. The characteristics
of the studies are depicted in Table 1

Methods

Search strategy

A comprehensive search of literature was conducted on
Pubmed, EMBASE database and Cochrane Central
Register of Controlled Trials to identify articles pub-
lished until February 28th of 2017, on comparing PTBD
and EBD in the management of malignant biliary tract
obstruction. The search index terms were (a) ‘pancreatic
neoplasms’ (medical subject heading, MeSH) OR ‘chol-
angiocarcinoma;, (MeSH) OR malignant biliary obstruc-
tion (title/abstract, TIAB), and with (b) ‘drainage’
(MeSH) OR ‘percutaneous transhepatic biliary drainage’
(TIAB) OR PTBD (TIAB) OR ‘endoscopic retrograde
biliary drainage’ (TIAB) OR ‘ERCP (endoscopic retro-
grade cholangiopancreatography)’ (TIAB), and with (c)
‘complications’ (Subheading) OR ‘adverse event’ (Sub-
heading) OR ‘mortality’ (MeSH) OR ‘therapeutics’
(MeSH). We identified additional publications by cross-
checking references of the retrieved full-text articles.

Study selection

Study selection criteria were (a) written in English, (b)
carried out in patients with malignant biliary obstruc-
tion, and (c) comparing PTBD and EBD for palliation of
biliary obstruction. Studies were excluded when, (a) eval-
uations were based on only one arm of PTBD or EBD,
(b) focused on PTBD after ERCP failure instead of pri-
mary PTBD, or (c) lacking data on complications, thera-
peutic success or drainage-related mortality. For articles
reporting duplicate data, the one with the most detailed
data set was selected.
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Two readers independently reviewed all retrieved titles
and abstracts to identify potentially eligible studies ac-
cording to the selection criteria listed above, and any di-
vergence was resolved after discussion and consensus
was reached.

Data extraction

Two readers independently extracted data from the en-
rolled studies into a unified data extraction form, includ-
ing information on author name, study year, study area,
sample size, cancer type, drainage method, overall com-
plication rate and incidence of each complication, thera-
peutic success rate, drainage-related mortality rate,
drainage patency, length of stay and survival outcomes.
Data for endoscopic drainage methods (endoscopic
nasobiliary drainage and endoscopic biliary sphincterot-
omy) were combined prior to comparison with data for
PTBD. Patients requiring conversion from one form of
drainage to another were subsequently analyzed using
intention-to-treat analysis. All available and relevant
qualitative study measures were combined by tabula-
tion of each drainage group. Upon any contradictory
data extraction, the two readers discussed the data to
reach a consensus.

Quality assessment

The quality of enrolled cohort studies was assessed by
using the 9-star Newcastle-Ottawa Quality Assessment
Scale, including 8 items on patient selection, compar-
ability and outcome. Studies with 5 or more stars were
interpreted as high-quality studies. The quality of en-
rolled randomized controlled trials (RCTs) were assessed
using the 7-point Modified Jadad Score, including 7
items on randomization, allocation concealment, blind-
ing and withdrawals, and dropouts. Studies with 4 or
more points were interpreted as high-quality studies.
Two readers independently conducted quality assess-
ments, and divergence was resolved after discussion to
reach consensus.

Statistical methods

Odds ratios (ORs) were calculated for each outcome and
depicted as categorical variables for every comparison.
The Mantel-Haenszel method for fixed effects models
was applied to all comparisons exhibiting no statistical
heterogeneity to determine corresponding overall effect
sizes and their confidence intervals (Cls). If statistical
heterogeneity was noted, the DerSimonian and Laird
method for random effects was used. Forrest plots were
drawn to show the point estimates in each study in rela-
tion to the pooled summary estimate. The estimated
width of the point in the Forrest plots indicates the
assigned weight to that study. A two-sided P < 0.05 was
considered to indicate statistical significance for pooled



Duan et al. Cancer Imaging (2017)17:27

Table 1 Main characteristics of the included studies
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Author  year country study design No.Patients No.  No. age(years, Male Maligancy type Quality
in study PTBD EBD median (%) assessment*
or range)
Speer 1987 Enghland RCT 75 36 39 50-87 / primary carcinoma of 4
AG the pancreas, gallbladder,
or bileducts
Piflol V.- 2002 Spain RCT 54 28 26 73 74 primary carcinoma of the 5
pancreas, gallbladder, or
bileducts,or regional lymph
node metastasis
Lee SH 2007 South retrospective  134(34 66 34 67 69 Klatskin's tumor 8
Korea IPTBD)
Saluja SS 2008 India RCT 54 27 27 51 33 Gallbladder Cancer 5
Paik WH 2009 South retrospective 85 41 44 66 68  Hilar cholangiocarcinoma 8
Korea
Kloek JJ 2010 Netherlands retrospective 101 11 90 61 69  Hilar cholangiocarcinoma 7
Choi J 2012 South retrospective 60 31 29 59 77 hepatocellular carcinoma 7
Korea
Walter T 2013 Canada retrospective 129 42 87 66 60  Klatskintumors 8
Huang X 2015 China retrospective  270(170 45 55(ENBD 58 71 extrahepatic bile duct 7
no PBD) 18,ERBS 37) cancer
Kim KM 2015 South retrospective 106 62 44 42-89 64  Perihilar 8
Korea cholangiocarcinomas
Inamdar 2016 USA retrospective 9135 1690 7445 70 50  pancreatic cancer or 6
S cholangiocarcinoma
KishiY 2016 Japan retrospective 171 98 72 31-86 78  biliary tract cancer 7
Jo H 2017 South retrospective 98 43 55(13 ENBD, 63.5 61 Klatskin tumor 8
Korea 42 EBS) (29-82)
Miura F - 2017 Japan retrospective 88 25 63 70(42-85) 70  extrahepatic bile duct 7

cancer

*retrospective cohort studies was evaluated using 9-star Newcastle-Ottawa Quality Assessment Scale; RCT studies was evaluated using 7-point Modified Jadad Score

OR. The heterogeneity among studies was analyzed
using a x>-based test of homogeneity and the inconsist-
ency index (I?) statistic was calculated. If the I* statistic
indicated that heterogeneity existed between studies
(>10%), a random effects model was then used. Other-
wise, fixed-effects models were used. A 0.10 significance
level was used to identify heterogeneity across studies.
Stratified analysis was further conducted according to
study design (RCT or retrospective studies). Publi-
cation bias on the summary estimates was tested by
both Begg adjusted rank-correlation test and the
Egger regression asymmetry test. Funnel plots were
also constructed to evaluate potential publication bias.
A 0.05 significance level was used to identify publica-
tion bias. All statistical analyses were done using Re-
view Manager 5.3 and STATA 10.0.

Results

Literature search and study selection

The initial search identified 3236 titles and abstracts, of
which 3025 publications were thereafter excluded, be-
cause they were not relevant with respect to drainage-

related complications, therapeutic success or mortality.
Therefore, a total of 211 publications were considered
relevant and further evaluated. Finally, 14 publications
were included in the meta-analysis (Fig. 1).

The enrolled studies represent a total of 3 RCTs
and 11 retrospective studies, and encompass 2246 pa-
tients with PTBD and 8100 patients with EBD. After
quality assessment, all studies were interpreted as
high-quality studies. The characteristics of the studies
are depicted in Table 1.

Comparison between PTBD and EBD

Ten studies report therapeutic success rate, 13 studies
report overall complications, and 9 studies report 30-day
mortality. All studies provide incidence data of at least
one kind of complication.

PTBD was superior to EBD with respect to thera-
peutic success rate, incidence of overall complications,
intraperitoneal bile leak, 30-day mortality, sepsis and
duodenal perforation. PTBD demonstrated significant
lower incidence of cholangitis and pancreatitis than
EBD, with OR of 0.48 (95% CI, 0.31 to 0.74) and 0.16
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PTBD EBD Odds Ratio Odds Ratio f
Study or Subgroup _ Events _Total Events Total Weight M.H, Fixed, 95% CI M.H, Fixed, 95% CI
Walter T 2013 0 4 0 Not estimable
SpeerAG 1987 12 36 5 39 161% 3.40(1.06,10.92] —
Saluja S 2008 12 227 97%  0.48(0.04,554) —
Pifiol V 2002 10 28 " 26 369% 0.76(0.25,2.27) — .
Paik WH 2009 LU 1 44  72% 035(0.01,882) —
Lee SH 2007 166 0 34 32% 158(006,39.83)
Kim KM 2015 3 82 2 44 112%  1.07(0.17,667) s
JodH 2017 5 43 4 55 156%  1.68(0.42,667) —_1
Total (95% CI) 345 356 100.0%  1.33[0.75,2.38]
Total events 32 25

Heterogeneity: Chi*= 4.99, df= 6 (P = 0.55), F= 0%
Test for overall effect Z= 0.97 (P = 0.33)

100
Favour[PTBD] Favour[EBD]

PTBD EBD Odds Ratio Odds Ratio g
Study or Subaroup __Events Total Events Total Weight M.H,Random, 95% Cl M-H, Random, 95% CI
Walter T 2013 9 42 22 87 118% 0.81(0.33,1.95) —1
Speer AG 1987 5 33 73T 79% 0.77[0.22,2.69) —
Saluja S8 2008 3 27 13 2 67% 0.13(0.03,0.56)
PaikWH 2009 9 41 13 44 105% 0.67[0.25,1.79) —T
Miura F 2017 0 2 5 83 20% 0.21(0.01,3.91) —
Lee SH 2007 8 86 10 34 99% 0.33(0.12,0.94) —
Kioek JJ 2010 11 43 90 37% 0.11(0.01,0.89)
Kishi'Y 2016 1299 13 72 121% 063(0.27,1.47) —
Kirn K 2015 5 62 16 44 93% 0.15[0.05,0.46] —_—
JoJH 2017 743 14 55 102% 0.57[0.21,1.57)
Huang X 2015 5 45 12 55 90% 0.45(0.14,1.38)
ChoiJ 2012 4 3 5 87 69% 2.43[0.61,9.70) -
Total (95% CI) 525 695 100.0% 0.48[0.31,0.74] .
Total events 68

Heterogeneity: Tau® = 0.22; Chi*= 18.05, df= 11 (P = 0.08); F= 39%
Test for overall effect Z= 3.33 (P = 0.0009)

100

-

PTBD EBD 0Odds Ratio 0Odds Ratio a

Study or Subaroup _Events Total Events Total Weight M-H, Random, 95% Cl M.H, Random, 95% CI

Walter T 2013 33 42 43 87 124% 3.75(1.61,8.76) —

Speer AG 1987 20 33 30 37 113% 0.36(0.12,1.06]

Saluja S5 2008 2427 1127 97%  11.64(2:80,4837) —

Pifiol V 2002 20 28 11 26 111%  341(1.10,1056) —

PaikWH 2009 38 41 34 44 100%  373(0.95,1467) —

Lee SH 2007 62 66 27 34 102%  4.02(1.09,1488

Kloek JJ 2010 Mmoo 7390 48%  548(0.31,97.46)

Kim KM 2015 3% 62 25 44 127% 1.05(0.48, 2.30)

JoJH 2017 42 43 50 55 67%  420(0.47,37.37)

ChoiJ 2012 15 3 2 29 12% 0.30(0.10,0.90] —_—

Total (95% CI) 384 473 100.0% 2.10[0.98,4.53] -

Total events 301

Heterogeneity: Tau®= 1.05; Chi*= 34.95, df= 9 (P < 0.0001); = 74% bo o y 00

Testfor overall effect Z=1.90 (P = 0.06) : Favour[EBD] Favour(PTBD]
PTBD EBD 0dds Ratio Ratio b

Study or Subaroup _Events Total Events Total Weight M-H, Random, 95% Cl

Walter T 2013 M4 23 87 81% 0.99(0.43,2.28)

Speer AG 1987 19 33 737 70%  582(1.99,17.02

Saluja S5 2008 5 27 14 27 62% 0.21(0.06,0.72)

Pifiol v 2002 17 28 9 2% 68% 2.92(0.96,8.84)

Paik WH 2009 13 4 1344 77% 1.11[0.44,2.79)

Miura F 2017 4 25 11 63 62% 0.90(0.26, 3.15)

Lee SH 2007 13086 13 34 77% 0.40(0.16, 0.99)

Kishi Y 2016 60 99 44 72 92% 0.98(0.53,1.82)

Kim KM 2015 14 B2 24 44 81% 0.24(0.10, 0.56)

JoJH 2017 12 43 20 55 8.0% 0.68(0.29,1.61)

Inamdar § 2016 207 1690 638 7445 109% 1.491.26,1.76)

Huang X 2015 19 45 38 55 82% 033(0.14,0.74]

ChoiJ 2012 4 3 8 29 58% 039(0.10,1.47)

Total (95% Cl) 2232 8018 100.0% 080 (0.50, 1.27]

Total events 398

01
Favour[PTBD]

10
Favour[EBD]

Heterogeneity: Tau*= 0.51; Chi*= 59.28, df= 12 (P < 0.00001); F=80%

Test for overall effect Z= 0.92 (P = 0.36) Favburs[PTED] Favours[EBD)

rate; g cholangitis; h pancreatitis; i intra-peritoneal bile leak; j tube dislocation

001 01 10 100
Testfor overall effect Z=0.94 (P = 0.35) FavourlPTED] Favour(EBD] PTBD EBD ) Odds Ratio Odds Ratio h
Study or Subaroup _Events Total Events Total Weight M.H,Random, 95% CI M.H, Random, 95% CI
PTBD EBD 0Odds Ratio 0dds Ratio C Pifiol V 2002 0 28 10 26 130% 0.03(0.00,0.50)
Study or Subaroup _ Events Total Events Total Weight M.H, Fixed, 95% CI M-H, Fixed, 95% CI Paik WH 2008 2 4 0 44 119%  563(0.26,120.91) —
Walter T 2013 14 187 11%  210(013,34.38) Miura F 2017 0 25 6 63 129% 0.47[0.01,320) T
Speer AG 1987 103 0 37 08% 346(0.14,87.94] — Lee SH 2007 0 66 134 109% 017(0.01,423 4
PaikWH 2009 2 4 0 44 08% 563(026,12091] ] Kloek.JJ 2010 0N 790 128% 0.48(0.03,9.05) I
Lee SH 2007 5 66 234 42%  1310024,7.14) — Kim KM 2015 0 82 9 44 132% 0.03[0.00,053) +—————
Kioek JJ 2010 11 0 90 02% 2586(0.99,676.11) JoJH 2017 0 43 6 55 13.0% 0.09[0.00,1.60) 7~
Kim KM 2015 162 3 44 60% 022002223 ChoiJ 2012 0 3 329 123% 012(0.01,243) T
Inamdar S 2016 57 1600 137 7445 852%  1.86[1.36,255)
ChoiJ 2012 13 129 17%  0.93[0.06,1565) Total (95% CI) 307 385 100.0% 0.16[0.05, 0.52] e
Total events. 4
Total (95% C1) 1976 7810 100.0%  1.81[1.35,2.44] * Heterogeneity: Tau= 0.55; Chi*= 8.67, df= 7 (P = 0.28); F= 18% b o 5 00
Total events 69 144 Testfor overall effect: Z= 3.04 (P = 0.002) FavourlPTED) FavourEBD]
Heterogeneity: Chi*= 6.80, df= 7 (P = 0.45); = 0% ot o 10 100 H
Test for overall effect Z= 3.93 (P < 0.0001) FavourPTBD] Favour(EBD] PTBD EBD 0Odds Ratio 0dds Ratio I
Study or Subgroup __ Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
PTBD EBD Odds Ratio 0Odds Ratio d Walter T 2013 0 4 187 159% 068(0.03,17.01) N
Study or Subaroup _ Events Total Events Total Weight M.H,Fixed, 95% Cl M.H, Fixed, 95% CI Speer AG 1987 7 33 0 37 182% 21.23(1.16,387.94] —_——
Walter T 2013 0 42 3 87 616% 028[0.01,563 — M JoJH 2017 3 43 785 353% 0.51(0.12,212) ———
Miura F 2017 0 25 2 63 384% 048(002,1040) % Huang X 2015 4 45 2 55 306%  259(0.45,1481) —T
Total (95% CI) 67 150 100.0%  0.36[0.04,3.04] e Total (95% CI) 163 234 100.0% 1.74[0.37,8.23]  —eoSiifE—
Total events 0 5 Total events 14 10
Heterogeneity: Chi*= 0.06, df=1 (P = 0.81); F= 0% Heterogeneity: Tau*= 1.27; Chi*= 6.29, df= 3 (P = 0.10); F= 52%
Test for overall effect Z= 0.94 (P = 0.35) oot FZJW[PTED] Fawu,[EBg]) 100 Testfor overall effect: Z= 0.69 (P = 0.45) oo FDa:ouv[PTBD] Favouv[EBBol 150
PTBD EBD Odds Ratio Odds Ratio e PTBD EBD Odds Ratio Odds Ratio l
Study or Subgroup _ Events Total Events Total Weight M.H.Fixed, 95% Cl M.-H, Fixed, 95% CI Study or Subgroup _ Events Total Events Total Weight M-H,Fixed, 95% Cl M-H, Fixed, 95% Cl
JoJH 2017 2 43 4 55 559% 062(0.11,357) — Miura F 2017 4 25 5 63 755%  2.21(0.54,9.02) —
Huang X 2015 1 45 3 85 441%  039(004,302) — JoJH 2017 5 43 1 86 245% 711(080,6328) T
Total (95% CI) 88 110 100.0%  052[0.13,2.08] —eeSiRE— Total (95% CI) 68 118 100.0%  3.41[1.10, 10.60] —
Total events 3 7 Total events 9 6
Heterogeneity: Chi*= 0.10, df=1 (P = 0.76); I*= 0% b o Py o0 Chi*= 080, df=1 (P = 0.37); F= 0% b o pry o0

Fig. 2 Forest plots (whole study). a therapeutic success rate; b overall complication; ¢ bleeding; d duodenal perforation; e sepsis; f 30-day mortality

Testfor overall effect Z= 212 (P = 0.03) Favour[PTBD] Favour[EBD]

(95% CI, 0.05 to 0.52) for cholangitis and pancreatitis,
respectively. However, incidence of bleeding and tube
dislocation for PTBD was significantly higher than
EBD, with OR of 1.81 (95% CI, 1.35 to 2.44) and 3.41
(95% CI, 1.10 to 10.60) for bleeding and tube disloca-
tion, respectively (Fig. 2).

According to the stratified analysis of results from the
RCT and retrospective studies (Fig. 3), there is no differ-
ence in cholangitis incidence rate between PTBD and
EBD based on the RCT studies only, with an OR of 0.45
(95% CI, 0.16 to 1.21). However, based on the retrospect-
ive studies, PTBD group has a significantly lower inci-
dence rate of cholangitis than EBD group, with an OR of
0.50 (95% CI, 0.32 to 0.80). Based on stratified analysis
results of the RCT and retrospective studies, there is no
difference between PTBD and EBD with respect to
therapeutic success rate, overall complications or 30-day
mortality rate.

Publication bias

Analysis based on the Begg adjusted rank-correlation
and the Egger regression asymmetry tests presents sig-
nificant publication bias for therapeutic success rate and
overall complications, which indicates that studies with
smaller sample size are inclined to provide results favor-
able to PTBD. No publication bias was detected with re-
spect to 30-day mortality or other complications (Fig. 4).

Discussion

Although EBD has been performed much more
frequently than PTBC in clinical practice on malignant
obstructive jaundice, according to the results of our
meta-analysis EBD did not show significant advantages
over PTBD. PTBD resulted in better therapeutic success
rate, and lower incidence of overall complications, intra-
peritoneal bile leak, 30-day mortality, sepsis and duo-
denal perforation, compared to EBD. With respect to



Duan et al. Cancer Imaging (2017)17:27 Page 5 of 7
P
PTBD £BD Odds Ratio Odds Ratio PIBD EBD 0Odds Ratio 0Odds Ratio f
Study or St ot Events Total Events Total Weight M.H, Random, 95% CI M.H, Random, 95% CI a Study or Subgroup _Events Total Events Total Weight M.H, Random, 95% Cl M-H, Rand¢ %
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cholangitis and pancreatitis, PTBD also showed to be a
superior method.

Infection is one of the most common complication after
biliary drainage. In combination with malignant biliary ob-
struction, patients are often in poor condition with com-
plications such as low immunity and concurrent infection,
which can have serious consequences [5-7]. Our study
shows that incidence rate of cholangitis and pancreatitis
was higher after EBD than after PTBD. There may be two
reasons, which cause the high infection rate after EBD.
Firstly, biliary drainage could be incomplete. Especially in
patients with severe obstruction it is very difficult to en-
sure complete drainage of each biliary duct. Bacterial
growth in the bile stasis after incomplete drainage causes
secondary infection [8]. Secondly, incision of the duodenal
papilla sometimes occurs during EBD, which damages the
regular structure of duodenal papilla. As this structure
prevents retrograde entering of biliary ducts or pancreatic
duct by intestinal bacteria, which is the most important
route of infection caused by biliary drainage. Damage to
the duodenal papilla increases the chance of infection [9].
Application of antibiotics is another infection-related fac-
tor. Routine preventive administration of antibiotics is rec-
ommended prior to both PTBD and EBD [10]. Whether
or not treatment with antibiotics should be continued

after biliary drainage depends on completeness of drain-
age. And secondly, whether there is a concomitant infec-
tion pre-operation [11]. In stratified analysis, the disparity
in results between the RCT and retrospective studies was
observed for cholangitis incidence rate. Retrospective
studies showed PTBD yields a significantly lower inci-
dence rate of cholangitis than EBD, while RCTs showed
similar rate of cholangitis between PTBD and EBD. RCT
is usually recognized to provide higher level of evidence
compared with retrospective study; however, there were
only two RCTs (Speer 1987 and Saluja 2008) with small
sample size (60 patients) providing data of incidence rate
of cholangitis. On the contrary, there were ten more re-
cent (published from 2007 to 2017) retrospective studies
with a much larger sample size (465 patients) and assessed
as high quality. Considering that there were improving
and more efficacious percutaneous or endoscopic tech-
niques in recent studies, we interpret the result from
retrospective studies is more reliable and can reflect the
real situation.

Taken together, our study shows that incidence of tube
dislocation and bleeding after PTBD was higher compared
to EBD [12, 13]. PTBD is also accompanied by a higher
incidence rate of metastasis, which is an important
complication. It has been reported that PTBD increases the
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incidence of metastasis after resection of distal cholangiocar-
cinoma and may shorten postoperative survival [14—16].
However, there are no comparison data available among the
selected articles, which are suitable for meta-analysis.
Regarding the choice of biliary drainage methods,
there are other factors which need to be considered,
which however are not included in this study. First, re-
garding biliary drainage prior to surgery, PTBD (simple
external drainage) is mainly performed, which is still
under debate. There is a prospective randomized con-
trolled trial currently ongoing [17], which hopefully pro-
vides convincing evidence on selection of biliary
drainage methods prior to surgery. Second, quality of life
after biliary drainage is also an important factor to con-
sider. Theoretically, carrying an external drainage tube
affects quality of life more than implantation of an in-
ternal stent. Nevertheless, based on a controlled study
by Saluja et al, quality of life after PTBD was rated
higher compared to the endoscopic biliary stent implant-
ation group, according to World Health Organization
Quality of Life physical and psychological scores at 1
and 3 months [18]. Although this study did not reach

statistical significance, there was a trend towards a better
quality of life after PTBD, which may be caused by the
relatively high incidence rate of fever in the biliary stent
implantation group. Regarding quality of life, large scale
controlled studies are needed to conclude which drain-
age method is better. Third, accumulation of experience
on PTBD is also important. It has been reported that,
for biliary obstruction caused by cholangiocarcinoma,
EBD is superior in medical centers that perform limited
numbers of PTBD procedures [3].

This study has several limitations. Firstly, both RCT
and retrospective studies were included in the analysis.
Meta-analysis of RCT studies produced high-level evi-
dence, but there were only three RCT studies, with small
sample sizes, which compared PTBD and EBD. Because
of that, we also included retrospective studies, which
were all evaluated as high-quality, and proceeded to con-
duct stratified analysis according to the study design.
Secondly, there is also a significant lack of homogeneity
between the different studies with respect to therapeutic
success rate and occurrence of most of the complica-
tions. Thirdly, publication bias may be a factor, resulting



Duan et al. Cancer Imaging (2017)17:27

from inclusion of studies only written in English, and in-
clusion of studies concerning small sample size, which
likely provide results that favor PTBD.

Conclusion

This meta-analysis indicates certain advantages for
both PTBD and EBD. In the clinical practice, it is ad-
vised to choose specifically either PTBD or EBD,
based on location of obstruction, purpose of drainage
(as a preoperative procedure or a palliative treatment)
and level of experience in biliary drainage at individ-
ual treatment centers.

Abbreviations

Cl: Confidence interval; EBD: Endoscopic biliary drainage; MeSH: Medical
subject heading; ORs: Odds ratios; PTBD: Percutaneous trans-hepatic biliary
drainage; RCTs: Randomized controlled trials; RFA: Radiofrequency ablation;
TIAB: Title/abstract

Acknowledgements

We would like to extend our sincere gratitude to our departmental chair for
all these support. We are deeply grateful of the help from our physicians,
engineers, nurses as well as other staff of the department.

Funding
No funding exits in the submission of this manuscript.

Availability of data and materials
The datasets used and/or analysed during the current study are available
from the corresponding author on reasonable request.

Authors’ contributions

DF, BYH and CL conceived and designed the study. DF, BYH and CL searched
literatures and had study selection. YJY and LX had the data extraction part.
BYH was in charge of quality assessment part. DF, CL and YJY did data analyses.
DF, BYH, CL, YJY, LXH and LX wrote the paper. DF, CL and YJY reviewed and
edited the manuscript. All authors read and approved the manuscript.

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Received: 27 July 2017 Accepted: 6 October 2017
Published online: 16 October 2017

References

1. Tsuyuguchi T, Takada T, Miyazaki M, et al. Stenting and interventional
radiology for obstructive jaundice in patients with unresectable biliary tract
carcinomas. J Hepato-Biliary-Pancreat Surg. 2008;15(1):69-73.

2. Kurniawan J, Hasan I, Gani RA, et al. Mortality-related factors in patients with
malignant obstructive jaundice. Acta Med Indones. 2016;48(4):282-8.

3. Inamdar S, Slattery E, Bhalla R, et al. Comparison of adverse events for
endoscopic vs Percutaneous Biliary drainage in the treatment of
malignant Biliary tract obstruction in an inpatient National Cohort.
JAMA Oncol. 2016;2(1):112-7.

4. Zhao XQ, Dong JH, Jiang K. Comparison of percutaneous transhepatic
biliary drainage and endoscopic biliary drainage in the management of

Page 7 of 7

malignant biliary tract obstruction: a meta-analysis. Dig Endosc. 2015;
27(1):137-45.

Boursier J, Cesbron E, Tropet AL, et al. Comparison and improvement of
MELD and child-Pugh score accuracies for the predietion of 6-month
mortality in cirrhotic patients. J Clin Gastroenterol. 2009;43(6):580-5.
Dambraukas Z, Paskauskas S, Lizdenis P, et al. Percutaneous transhepatic
biliary stenting: the first experience and results of the Hospital of Kaunas
University of medicine. Medicina (Kaunas). 2008,44(12):969-76.

Namias N, Demoya M, Sleeman D, et al. Risk of postoperative infection in
patients with bactibilia undergoing surgery for obstructive jaundice. Surg
Infect. 2005;6(3):323-8.

Herzog T, Belyaev O, Hessam S, et al. (2012). Bacteribilia with resistant
microorganisms after preoperative biliary drainage the influence of bacteria
on postoperative outcome. Scand J Gastroenterol. 2012;47(7):827-35.
Dumonceau J-M, Macias-Gomez C. Endoscopic management of
complications of chronic pancreatitis. World J Gastroenterol. 2013;19(42):
7308-15.

Banerjee S, Shen B, Baron TH, et al. Antibiotic prophylaxis for GI endoscopy.
Gastrointest Endosc. 2008,67:791-8.

Jacobson BC, Baron TH, Adler DG, et al. ASGE guideline: the role of endoscopy
in the diagnosis and the management of cystic lesions and inflammatory fluid
collections of the pancreas. Gastrointest Endosc. 2005;61:363-70.

Van Delden OM, Lameris JS. Percutaneous drainage and stenting for
palliation of malignant bile duct obstruction. Eur Radiol. 2008;18:448-56.
Nimura Y, Kamiya J, Kondo S, et al. Aggressive preoperative management
and extended surgery for hilar cholangiocarcinoma: Nagoya experience. J
Hepato-Biliary-Pancreat Surg. 2000;7:155-62.

Komaya K, Ebata T, Fukami Y, et al. Percutaneous biliary drainage is
oncologically inferior to endoscopic drainage: a propensity score
matching analysis in resectable distal cholangiocarcinoma. J
Gastroenterol. 2016;51(6):608-19.

Takahashi Y, Nagino M, Nishio H, et al. Percutaneous transhepatic biliary
drainage catheter tract recurrence in cholangiocarcinoma. Br J Surg.
2010;97:1860-6.

Sakata J, Shirai Y, Wakai T, et al. Catheter tract implantation metastases
associated with percutaneous biliary drainage for extrahepatic
cholangiocarcinoma. World J Gastroenterol. 2005;11:7024-7.

Wiggers JK, Coelen RJ, Rauws EA, et al. Preoperative endoscopic versus
percutaneous transhepatic biliary drainage in potentially resectable perihilar
cholangiocarcinoma (DRAINAGE trial): design and rationale of a randomized
controlled trial. BMC Gastroenterol. 2015;15:20.

Saluja SS, Gulati M, Garg PK, et al. Endoscopic or percutaneous biliary
drainage for gallbladder cancer: a randomized trial and quality of life
assessment. Clin Gastroenterol Hepatol. 2008,6(8):944-950.3.

Submit your next manuscript to BioMed Central
and we will help you at every step:

* We accept pre-submission inquiries

e Our selector tool helps you to find the most relevant journal

* We provide round the clock customer support

e Convenient online submission

e Thorough peer review

e Inclusion in PubMed and all major indexing services

e Maximum visibility for your research

Submit your manuscript at

www.biomedcentral.com/submit () BiolMed Central




	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Search strategy
	Study selection
	Data extraction
	Quality assessment
	Statistical methods

	Results
	Literature search and study selection
	Comparison between PTBD and EBD
	Publication bias

	Discussion
	Conclusion
	Abbreviations
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	References

