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A Recent Update on Endoscopic Drainage of Advanced Malignant Hilar Obstruction

Tae Hoon Lee, Jong Ho Moon" and Sang-Heum Park
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SoonChunHyang University College of Medicine®, Bucheon, Korea

Malignant hilar obstruction (MHO) is considered an aggressive perihilar obstruction caused by cholangiocarcinoma, gallbladder can-
cer, or metastatic malignancies and has a poor prognosis. Although surgical resection is the only curative treatment method, the
majority of patients with MHO do not undergo surgery due to an advanced inoperable state at presentation. Currently, effective biliary
drainage provides the necessary palliation for symptomatic improvement. Among the drainage methods, percutaneous access may
be preferred, especially for advanced MHO because of the technical difficulty involved with other techniques. Recently, primary endo-
scopic palliation using plastic or metal stents has been shown to have higher technical feasibility and clinical success without increas-
ing adverse events even in patients with high-degree MHO. The development of various accessories, endoscopic ultrasonography,
and advances in techniques have facilitated primary endoscopic intervention. However, some aspects continue to be debated such
as the palliation methods, appropriate stents, the number of stents, the deployment methods, and additional local ablation therapies.
Therefore, this review discusses the current optimal endoscopic treatment methods for advanced MHO based on reported literature.
(Korean J Gastroenterol 2021;78:94-104)
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Table 1. Comparision of PTBD and ERCP for Advanced Malignant Hilar Obstruction

PTBD

ERCP

Pros Well-tailored method

Well-establised method

Higher technical and clinical success as a primary or rescue technique Primary clinical and long term data available

Possible selective lobar selecion

Cons Impaired quality of life
Relatively high adverse events

Comfortable for the patients

Complexity in high-grade strictures
Difficult revision in multiple metal stents

PTBD, percutaneous transhepatic biliary drainage; ERCP, endoscopic retrograde cholangiopancreatography.

Vol. 78 No. 2, August 2021



96 Oz S ZERUY LHAIZH

ofn), &Fe) A Zeelq % 4|7k 2

=) o o [ o
5 J—"JFE Trj\]o — 7}4\‘:
1

712s F4 AH E (self-expandable metal stent, SEMS)
b ARgEe) Eeae el ulgol A ARIEH17)

4% W ohet BT A4 A A TAT 5 9T 37} 4

o golsiry. 3t IHEFAAE i ATt Solut
AA o2 AEllA B4 EEel e dsier S-AIA
WY 7S Frgol Atks el Sl 53] ool
Aol g&ole S2tay A”lEol: A7 &71vs
Aol Ae w54 AHE A & g4 Al QAR A=
ARt STAE AHEES wABIAY F714 0 s WAst=
Aol & o AT £ Ak’

ey EEAE AHIEE o] Zol AV EeS
FABZ17E ofe] e AfTiA o w9 71 do](#4: 10-12 em
ool A”IES T HiolA Aol friftofl AA 4
AsfioF stz Aol W= AF ol ofet HioledF
FHor AHE Ffut ARE A9fFTF 93]7] 40l AHF
ojg TMeAE FUIS S ok A”IE HHof wpE X}
olE E T U9 FEolA 10 Frit 1156 Fr S2kAE
2HES] fEELE 585 Fr AHERT Z3loy 10 Fre}
11.5 Fr 7ho] Xpoli= ¢l9lan, " AdlES] A Zout wofef

d 1

=3 o \|u . L5 hl
o] AR o] LHo] Z4E 7} axial forceR Q13
AHIE o2 9l A A3 22 YU S1EE Fobd 4 ddnt

~
~
N
o
024
ogt
ol
I
[>
e
Im
wn
%
=
2}
|0
40
0k
0x

Zaag) AdlEe] Aelo] Aybog 4t it SEMS
1

9] 79 &% AY Al delivery catheterg F3f AYstA =2

2 g% B2 Bt A Sekie ARES tes) Wold 4RI
L Aur /edoR o3le 4k B3 ol2How 7 ¥4
SHe T ATES ] oo wiolo] fefst Hepae
ENG 3 7408 Q% AHE RS Z/IA A&
BIES ZY 4 glo] Hlg thu] EAo]t P ety H2o]
e AV BREAG ZIdelgo] Fol uiE el A
&9 Hasl] §I8 A9 HE Atfolge] s olifor
AL ARIE RS BAOR ANAR WA uo) A] 3
AHES] Abgo] B3 gtk

SEMS* $& stainless steel®|U nitinol® ©|Fo]x]1
Z A 07 closed-cell type (Wallstent, Boston Scientific Co.,
Natick, MA, USA; Niti-S, Taewoong Medical Inc., Seoul,
Korea; Hanarostent, M.I. Tech Co., Seoul, Korea; Bonastent,
Standard SciTech Inc., Seoul, Korea)d} open-cell type
(Zilver stent, Wilson-Cook Medical Inc., Winston-Salem,
NC, USA; Niti-S Y-type, Taewoong Medical Inc)2.& =
4> 3ith. Open-cell:> FAEG7|H 7HeE] ol o3 47
MolA| T 2HE Y2 $t 298 v P g AvE
(stent-in-stent, SIS}E AXTHAY AHIE Hf A] A&
fold 4= ek ZLefu) o] 2jdt & 2l FUYHF-9| radial
force”} oA AL} tumor ingrowthe]l ek & glrh= A
o] 9t} Closed-cell> HIt| & £ ¢ 7}3} radial force® 7[|&
22 Z7112 4 glovt Ty ol A AT Al olele
o St o] AERIE X stent-by-stent (SBS) &EfC]
AFlo] A As}th. Small closed-cell £¢ He|2 ABIES] &
& HETF cross-wired typel & o] = HA AHE 4]0
85 aetd AHIE(M-Hilar stent; Standard SciTech,
Inc) & AMSETH? et AR ofefet AlEY] 12

of mHE SUHS YFU AT Anke gk dReloft

=
— =
Folth 234 SEG 34 34 AHE 44l

Fz= A

71&d JEEL 733-100%2 BuEcH P e A1s
2 FEAHOE Y A gutHor FetAaE ARHEC v
ol 2l 4] & WAIEA AA7E B7Fs s ARIE TES
o o} A& WIE7} HojX B v tfju] A o]ofA]

ZetagErt 998 Fsta 9ok 2013 Asia-Pacific
consensus?} 2018 ESGE 7lo| =gl A% 7|tfeio] 37]
4 o} oflidE]= Bismuth I-IV ZREFQ| A 4 AHIES]
RS Faskal gtk ASGE 7holEelelof A 44 4
A7t 7k ZRERetol A ZIdogo] 378 ool AL vF
BAol A& AP et A4S 34 AdES P’

AHES] A YA = RS sl AolA WA
HBl= W a g W AX Sk ol ok AAEE 5
o HolAH WE Atk A5 AHE #HHf Al A=l

The Korean Journal of Gastroenterology



Lee TH, et al. Endoscopic Palliation of MHO 97

I} A o SR P T e Wmﬁﬁmm%mmﬂ%m HESF A Il
fan] OEE,._lo o 7Lt mmo‘ﬁu_l_/ ﬂ‘._.ﬁo_l QH‘IHOMOOOWOEHA_I Omrl .Io :AH.MM]&‘UAIﬁO
o w_fﬂmﬂ%u‘moroﬁ.mmﬂx;f,%aéa %ﬂy@ﬂ@ﬂuao%@%ﬂﬂ o Moy <l o) 5
= FYL  OABET TG I mE M T B g 8 T WL B o T g o R
= WETRTN FT0 T M e T H S HEm T TGy @y ey
= RHEO B EpEEE e E S IRTayeTldig s Tp® o Hapomod
) G L elERgl g pphenpe Rl g cghrer s By DT ey HHT
= MQLO:M7OOEWMW :iuoloogﬂﬁ%%oﬂg_wz1%%%%@%%ﬁ %y%ﬂﬂ%%mﬁwﬂ
— — : ° = d R o] o — o 1r
BT s s L P L R R M f e e st E L R LR Y
ol T 2EME SRR w0 KMo 2 TP gl R e o T N am
v R AR R 3 R el I B N o PO R
X0 E_H_leorﬂﬁI\_Moi7mwmAzTovlﬁeﬂmoMﬁﬂrmWﬁee._@ﬁmd.ooMH %ﬂ;&ﬂﬂlﬁﬂ%om@uﬁﬁquwﬁ%n
% LRGP E g Mo m PR R I mo CRE R TJgERSRY  gwmy gw AF
S SRS S T s R P NI E R L R e g Y
o oo P B o NALS®E AKX G = R G SR AT < BE oy ol S B N OH o E
T PR fTeIn IR T RS g TE LR TRPEERAT S S ey
= B oEm e¥ o2 e 8 yXgn dulmy ) ag8f pdPgsd =y
T o = m%i@ﬂﬁu%oomﬂ&oxmﬂwﬁ@ﬂﬂ %,ﬂioldtmri.moﬂaaﬂxoﬂiﬂuwmuowo
P Wi Bondg TR e aws WP Iy A iy ke Ve Loy N g0
o MR TE o r T M P w2 e hEM A Edk T MmN m T A =
B X0 g = O H XN A SR S g B E — e KT Xy ®RETE B o4 Mo X o0 3
N o .x_ﬁXXQD_L a8 Sk B o_.z_._.nﬂ.mm o A m_u.oowx o Ze,ﬂ,w.odﬂ H:MJ! ulﬂ,moﬂ <
N R PR o uomy E e AR R s g o 2 o N MR ON-of By Fa % T e o B o
- 1+ AT;OL.quiﬂ@o_ﬂﬂLwHwﬁ o A e AN 3 HolH 8D @3 R o) oF o) M 7r om © o w =¥
FEFE S RWIEANTHFTT 3T AREs AT DELLHSFHEN D WEE TN T oo
~ —_ — R = = A —g Ay = = o
T T o W W T R No X W AT x4 TR T TR 0 T M T T H W FE Ay AW R K M
Mmrmu_c%mﬂiﬂﬁwmﬂmomﬂw W%%E%M%ﬁi W o ﬂ%o_ﬁm%ﬁﬂﬁ%ﬂ@%ﬂﬂﬂ% Gl
Rl e B Bl ﬂu%u#%%wtluo_mm EWME@ﬂ%%mm%ﬁgﬁﬂﬂ%mﬂwe_ﬁ
S X KN WE WP TN TSR p PG 2T BT et 0 O X Oy g N
- o) I T M T ) e T SO = i o
RS ESESEEEE LS Sl l SR AR PP N
e _ —_ X — — 15
%%%%w%%ﬂ%%@ﬁicEAkWHW&H_.m:oTﬂ mﬁleWWOOME%Wﬂ%W@Eeeu.%
S E Tl T Y o E® S Yo g s d ARy dd BH R
ﬂ@ﬁtﬁ%%ﬁo_%ﬂumﬂALtﬂ_ﬂoﬂiéxoeﬂiﬁmﬂ% w%ﬂmmﬂwmwwuﬂouoﬁm%%%ﬂxﬁ_lﬂ
al v (o] &I a7 — ¢ T Ll —_— _—
do L don %mumow,oﬂﬂu%ovﬁﬁhﬁmﬂ&rﬂ@V”ﬁwﬁe_eﬂ _r__m_J_E7m|ﬂu@m,_1ﬂmo§7m_7mﬂmw@%%ﬁ.
= 7duoaﬁL_L]Lt0To_eﬁVﬂ -~ (- XX w X @ Mool N W — WP o 5w o) Jo N L o=
o] — ul ] — e o ) ,,JrO|,_oT = A fd e X A.EO‘LI — ~ o] 5% ® ol
no%@rtx%ﬁ@raMrﬁo%ﬁﬂme%@aﬂqwﬁﬂa_,u_ A_m%mﬁwoﬂgﬂémp%,m%Eu&u%ﬂ%#ﬁ%
— E%%zﬂoi PPL#L]]E#HTﬁL]}Lo on_A_:._,_ g 5B R g5 Oo_LoLOEZVo% Jo 21
T TR GLRBEECLY N g g FET Ay M ErygrrenrgeariszTomn |
s
uu:,_o17rnd|]uomi%ﬂéqA_Ic\_muTn_ouwﬂu_,mmw_/ri@ B ) S o Joo o B W@Iﬂia_aﬂolﬁ
P o382 pN BT E Ry TEEE S MG EXCEREEWN o WG ST
w_ﬂiﬁ_m%ﬂ%@réwﬂﬂ%ﬂcm_mmouoﬂa@rmmmo%& ume_owmownﬁm%uwmlwﬁwﬂ%ﬂﬁg%i
ol g W R R o Tl ey O F g Mg T gy TR P T T TN o By o <A
‘IMMm.O,Llﬂul‘_W] JI_/ X ﬂ:LOI O OL‘LI_A‘W_H_JU W ,|__/|L moﬂL]oLOJu,ljuy = .A_O#‘ju
CERECALGueTiRcPASalrlen, SLPLeclLoRibintrTT,
—_— —~ = — — = a — " i — ful
m;pﬂ@%ﬂﬂmmﬁEfmiamx%@_o_emcﬂoﬂoVﬁEmﬁﬂ =Rt E RN g N gy O g g
T TG PH ey Ty BT M g YR H_ﬁaoo_;,uxﬂ%ﬂ@ﬁﬂ%é@ﬂ_ro_e%ﬂ
B EFTgEUWERS 2 0 A WX R N Py ARy ®RE AT = s or XM T o '
= K= @ X o 9 wj o] o "o 8 o o LTINS = £ o s W B o - o i
R ﬂ%%@@ﬂ g m BT s ME X T e e X SR BE T 9
do g W OR A OF W KB R m L] r M THMHERNOETRKREK A OTEXO ;N BE L AT oA BT

Vol. 78 No. 2, August 2021



98 OlEiz 5. =Rl LHAIZHY
Sh850] 9192 Zolx wabAel Wt & 4 gick. ujeb
F W ARIE FRo] Agle]l AR A A=
S8 weka Mol choRt A% Wt ARESo] Ay
A Aol Aol i SE gk

Chang 58 $24 Gl B4e) githol 424

o] oF=A] :LE |4 o =28 Busieict 201349
Asia-Pacific consensus©]|A]
71 Al & AHE ARQIS
£-29] 50% oA ujd T
ol AJeh 1k 899) 50% ol4H Wlots}] ofRichel eF
Tefslof 319, type I 0141 H9-
HYE U Lee 572 Hl v
A ol WY R B
4 SEMS®] AR} T} lEge] Sl 71
3
&

R
P4
iy
i
=
X
N
I
e
i‘U ]I

o
O
d
o’

e
£
(o
>

i
i
iu) .
[> o
-,

oL, WHF el 24T} vl

7} RIS olele B4

A1 9438 HolFelct e}
e S o] §3F Golut gfy v

%9,
k1

g_h
o
o[N

47 EMS

J[N‘)i
ox ©
v o~ .

52

2

y 2

Siis
12 1x
ja)
oL g,
rE 4
2 2

==

D 22w A e
;

>

O

5 m
©
o
o
=
2
2
)
rlr
N
>
2
X,
of4
(]
o
- l
% 19

S L

- ok -
>

Wy O o e oo
N,
i)
a2
ox,
ol
i
o,
T
Eﬂ
o ©
olN
=
fr
%
o,
N
e,
2

ox, E9 g
)
e o
i
B
M1

it &:1
ol
b
[>
A
[
e}
oS

A=
H1
4%
=2
&
ne
rlI
)
ox 12 2
o

N,

2

o e

Hl o

£ Z oy
r

4 aoldsich.

o2
N

o >
T,

[

X

Y

2,
il ofN

=
%
e R

i
=)
e o
_>L
o,
o)
2
%9,
© gl
o
b
s
o
"H oF

1o
B
s

o7} isieh. 154 48
o o8] AP 59
T B T 3

ZalaEo|lE 24 A

e

>,
o,

2
>
f
oo oy

p
2%
=)
rr
=)
=h
ok
e B 2 iy 0 B

PURN(IS

NEE of
oX |
[>
o,

o

©

£
o

=
rk
1o
12 o
M ogo
r’l
ok il
-

A
2,
o =

JP
rg
[
o,
2
1A
o

s

E AlO

7. Y BIE &) 2

J|>+
ol

= . Stent-In-Stent®t Stent-

4

Stent (Side-By-Side)

By-
FEHoR SEMSE ARISH: e ¥ Ao AdES
yghs] 4dsl= W (SBS deployment; Fig. 1A)Y AHE
Y2 =348 Y& dEHE W= = HFA(SIS deployment; Fig.

[N

B o & oF&A SEMS 449l 7|&4 H—'—%% 73.3-100% =

Foht 2520 AT ARSL hEE 0% o4 L A

ohd
LES Hol27 9tHTables 2, 3) 22326475063
ok24 SBS 4h¢le joT_ch S o i) e 4; o =

ku

2

e
ot
.,
[
s
o ©
P
[>
T,
|m
2
1A
o
-

)

=

AN o ML rE
ot

BN @

TN

22

o Ok %0 mx X
1L

o o 2 8 |o
o~

1T o g2

ﬂl.?_l', S~ FIO 2 ‘1>‘
)
Mo
oM,
o
N
N

,d
L
i
S~
o

.
8
]
=]
2
1=
=
8
=)
Q
DU‘
r[:? d
ofr
>
2
w T
o
n
il
ol O buoAE MR mx ome > omo (M (W

_c‘a_]v‘
-,
ox

d r

v

M o

_V;
N
B
=2
=}
il
i

N
N O,
N
N,
olr
(@)]
[
—
Q.
@,
=
0}
]
<
n
<
2N
[}
B
filo
o,
oo
z
i
~{
it
—
s
N

4,
~
)y
2
:JJ:
[o
O
>.
ok
T
>~
o,
fm
X
B
\l

= 71kl 130
1:]-. o]% /g—t]-]ﬂ oz X]—_‘% AHE

CA”HES Y

Hdo O o> r|r o d
=
U
|o
bl
53
32

R
ot
o (o & o

@ L

pady

|o

ku

=

Ho ;_\1
[» i

o,
Il
&
i3
>
o
>
>
=
oo
0,
ok
Hu)
1rl fr
o 4

0,
©
)
o
%
Of
i
10
12
=il
=t
i)
flo
Q
o
«Q
Q
:j

box

oL
L oE of |o

fr o ©
B
o N
B}
o
I &=
b
[>
T,
m
it
4o
>
>
¥ ¢
£
2
L _u [}
(L. rlr
1
ﬁ\L

Hir

AHIEZ &) 3 & Eﬂ 4 /\]E@f 5 ‘21‘3}-2’50 Large open-cel
wire meshE ZHe AHIES] A9 F WA AHE 419l &
g §-835F 4 9] 01} radial force?} ZFASHI= o] 911
tumor ingrowtho] FeF& 4= 9Jt}. Small cell cross-wire
Yo 71429l Y380 large open-cell] ]3] Hol A %
9) o1} large cello] ZH= TS XA 4= 9t Z7F HejQ
cross-wired type?] AHIEL AHEQS 27 HEH} cross
wire FEHE 287 AHE A9l & o fA 1ot FHE
2QIk? T} AEIE Fqdl wet SIS He) e 9914
o] YFH Hh= glrh
Naitoh S%2 SISU} SBSOA 7|42 HEEL Xol7t ¢l
(SBS 89% vs. SIS 100%), oIH
1:‘] =9tH44% vs. 13%; p=0.016). 124+
&2 SBS7t o 5% éq“g Ko %

ﬂl

olﬂ

E

N

E

rr

EQ,

32,

o

=2 [ =2
iu)

fr fr o (m R o 2 iy

The Korean Journal of Gastroenterology



Azjolut vlel o] E3kE AT7} ARHol T 2w 1
A o] o8] Ae Adte wekE

AEIE A S A A L] Ot 71EH AT

uf9- TFeFef 44.4-100%]

g2 94 Al A BL o83 o)x) Al PTBD| Hle] 4

] E]_22326475059 017«}7@ /‘K:]—C]):]J,]_

Lee TH, et al. Endoscopic Palliation of MHO 99

F5o] Wolx1L

OJHTHL el qlott He AE kow

712 2 B A A AerA o)

=3
FE4

SEMS Al& "o

HEL o} K 7pA] =

L S W

ol Aol

o 9-gojeh w3t S QT Z7ke] gubro] glo] Al%Ate]
AS S AR Bl H9E T

gt 18y &4 SEMS

Fig. 1. (A) Stent-by-stent deployment of metallic stents (Bonastent, Standard SciTech Inc., Seoul, Korea): two self-expandable metal stents
were deployed parallelly into both IHDs and the distal tip of the two stents were positioned at the same level within CBD (left). (B) Stent-in-stent
deployment of metallic stents in Bismuth type IV (Bonastent, Standard SciTech Inc.); The second stent was placed through the central portion
of the first stent (X-marked stent). Following the deployment of the second stent, the bilateral metal stents were in a Y-configuration (right).

Table 2. Studies that Have Analyzed Bilateral Metallic Stenting of Malignant Hilar Obstruction

Study ?T?::E;ZI Type of stent Technical success Clinical success Revision rate  Stent patencyb Survival®
Lee et al. (2007)% SIS Niti-S 8/10 (80.0) 8/8 (100) 2/8 (25.0), 217 N/A
1/2 (50.0)°
Park et al. (2009)% SIS Bona M-Hilar 33/35 (94.3) 33/33 (100) 2/33 (6.0) 150 180
Kim et al. (2009)® SIS Niti-S, Zilver 29/34 (85.3) 29/29 (100) 9/29 (31.0), 186 239
4/9 (44.4)°
Chahal et al. (2010)*° SIS Wallstent, Zilver, 21/21 (100) N/A 8/21 (38.0), 189 N/A
Flexxus 8/8 (100)°
Kawamoto et al. (2007)* SIS JOSTENT SelfX 9/9 (100) 100 3/9(33.0) 7.1 m(mean) 7.5m (mean)
Hwang et al. (2011)>° SIS Y-type Niti-S 26/30 (86.7) 26/26 (100)  24/78 (30.8) 140 176
Lee et al. (2013)>? SIS Bona M-Hilar 80/84 (95.2) 78/84(92.9)  24/78(30.8) 238 256
Dumas et al. (2000)°° SBS Wallstent 33/45 (73.3) 33/33 (100) 1/33(3.0) N/A N/A
Cheng et al. (2002)*° SBS Wallstent 35/36 (97.0) N/A 11/35 (31.0) 169 147
(bilateral 9)
Chennat and Waxman SBS Zilver 16/16 (100) 11/16 (75.0)  4/16 (25.0), 130 N/A
(2010)*" (bilateral 10) 1/4 (25.0)°
Lee et al. (2013)> SBS Bona M-Hilar 40/44 (90.9) 39/40 (97.5)  18/40 (45.0), 157 180
12/13 (92.3)°

Values are presented the number/number (%).
SIS, stent-in-stent; SBS, stent-by-stent; N/A, not available.
#Success rate of endoscopic revision; bDay (median).
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Table 4. Efficacy of RFA for Malignant Hilar Biliary Obstruction

) No. of RFA L - .
Study No. Technical session Stent Complication early/  Recurrent Ic_)lllary Patency (days) Survival
success late obstruction (days)
(range)
Inoue et al. 41 39/41 397 SBS, SEMS 2.4/7.7 38.5 (15/39) 230 N/A
(2020)" (95.1)
Bokemeyer et al. 32 100 54% (1-2)  Plastic 85.2%, 10/54 (18.5) N/A N/A 342/221
(2019)" (21 hilar) SEMS 14.8% (control;
p=0.046)
Tal et al. (2014)" 12 100 19°(1-5) Plastic Late bleeding 3 N/A N/A 6.4m
Cholangitis 4
Kim et al. (2019)74 11 100 4b(2—8) Plastic, SEMS  Early; pancreatitis 27.3 (3) 30-day stent 191
(1), fever only (5) patency (100%)
Schmidt et al. 14 100 31° Plastic, SEMS 28 (4); cholangitis, Premature stent N/A N/A
(2016)75 liver abscess, sepsis replacements

(<3 m), 29 (4)

Values are presented the number/number (%).

RFA, radiofrequency ablation; SEMS, self-expandable metal stent; N/A, not available; SBS, stent-by-stent.

®Habib™ EndoHPB Biopolar Radiofrequency Catheter (Boston Scientific, Marlborough, USA; EMcision UK, London, United Kingdom);
luTemperature—controlled ID-RFA catheter (ELRA; STARmed, Goyang, Korea) and RF generator (VIVA Combo; STARmed).
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