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Intracranial arterial stenosis (ICAS) has been recognized as one of the major causes of ischemic
stroke especially in Asian countries including Korea. There have been some arguments on the
optimal management strategy over this condition. The purpose of this review is to briefly sum-
marize its clinical significance and the current status of neurointerventional revascularization treat-
ment. The mechanisms of stroke in ICAS are hemodynamic insufficiency, artery-to-artery embol-
ism, athero-thrombosis, or branch artery occlusion. The first-line treatment of symptomatic ICAS is
medical treatment. Balloon angioplasty followed by stent placement can be performed to improve
perfusion abnormality and elimination of future embolic sources. However, a recent randomized
trial on stent vs. medical management failed to show any benefit of angioplasty/stenting. Endo-
vascular therapy is now reserved only for high-risk symptomatic cases refractory to the best medi-
cal management. High-resolution magnetic resonance imaging may help provide a better under-
standing of the disease and patient selection for the optimal treatment modality. Improvement of
the device is mandatory to facilitate procedure safety and efficacy. The role of strict medical mana-
gement which, includes risk factor modification in ICAS, has become critical. Patient outcomes
could be improved if we could provide safer and efficacious technology and procedural techniques
for intracranial angioplasty and stenting, especially in selected high-risk patients.

Keywords: Intracranial atherosclerosis; Intracranial stenosis; Balloon angioplasty;
Stent placement
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Figure 1. A case of symptomatic right middle cerebral artery stenosis treated with balloon
angioplasty followed by stent insertion. A 65-yearold gentleman presented with
fluctuation of left side weakness which occurred about 10 days before the procedure.
(A) Initial diffusion-weighted imaging (b=1,000) shows a linear distribution of high
signal spots along the anterior portion of the right internal carotid artery (ICA) internal
borderzone. (B)Fluid-attenuated inversion recovery image shows not acute but recent
infarction along the entire right ICA internal borderzone suggesting recurrent episodes
of hemodynamic mechanism of infarction. (C) Initial right ICA angiogram shows a
segmental severe stenosis of the right middle cerebral artery trunk. Significant of
antegrade flow reduction is partially compensated by leptomen-ingeal collaterals from
the ipsilateral anterior cerebral artery. (D) Volume rendering reconstruction image of
right ICA rotational angiogram shows the stenosis vividly. The image is very helpful for
the selection of optimal size of the balloon and stent. (E) Dilated balloon catheter is
noted as gray tubular structure along the guidewire during angioplasty. The size of the
balloon is 2 mm x 20 mm. (F) The control angiogram taken right after balloon dilatation
shows mild residual stenosis. The procedure can be stopped at this point. However,
we decided to insert a stent since the inner surface of the angioplasty site was a little
shaggy. (G) AWingspan stent sized 3 mm x 15 mm is deployed and both ends of the
stent show dot-like radioopaque markers. (H) Control angiogram obtained right after
stent placement shows mild residual stenosis, however, ante-grade flow is restored
significantly. (1) Volume rendering image of computed tomography angiogram obtained
the following day shows good patency of the stent. Inner lumen of the stent can easily
be observed with thin-section maximum-intensity projection display (not shown).

kel Qlek, SRR, DR, WaEd 271, 7
TSI A B EE v A A A A S (micro-embo-
lic signal) & T3 o= A% 7|31 F4% = ot

J Korean Med Assoc 2012 September; 55(9): 869-877

o] U Aol Aee e ot
medical treatment)] Z2EZ0|

Zrechiz), 7P 7184<] ke FduA 24 aspirin

AyAd )Yk (transient ische-
mic attack)S F33= F=4 o] F
T s AT S| Aol
= BN FoEFHARS BS
ujd 7.8%2] 9&o] Qla[18], 7|A%
WP Zre] A9 10.7%E B3l §l
=191, 5698 2] &2 thdoz g
Warfarin-Aspirin Symptomatic In-
tracranial Disease (WASID) ¢17-¢]
AIE B aspirin Fo|TS wjid
12%, warfarin FoJ-& 11%9] 22

ojole] NE% AUEL B 33 9

S0
o ol
[o

%0,
oo
>
>
>
rlo
o
)

o,

2
=)

1
=
o

N
30
o =

1

rlo

113(3
S
}op
)
o
o
e,

4

T

i)
rlo
o
ﬁ“;
i)
o

Lot b

(o
-

fH Lo

H! ol
g
o,

X

ot
By
-
o>
2
i)

)4

O,
rr

oo 19 o
—i

offt
12
o
ot
N
kil
2,
=
olo
ol
ol
NS
o
£
o

o
tf
ps
e
it
-
i1
%0
¥
N
o
£
)

v Qbg el

59t AHES Y79l
ol thale] =gho] UA|ut
2| (best

=0

o

7t 2 AoR A

istearEsxl 871



@
> LeeDH

80-325 mg/day$} clopidogrel 75 mg/day2] 24| Q% o]
T2 AREM, o]o} I HEF AT dAke] ASH =
Ho| FrAot}, ¥Yo] = Aol 757 e
140 mmHg o]st=2 W2|aL Z2EelS ARg-slo] A=A
ol ) AHEX](<70 mg/dL)9} v il e ek

FH2HEA ] 2do] 87 HY, TRt = 7 EA
sl

o e o o

oloh e AT e A1) e = ol BT
ol AptsiA, f1IRte] o] FEA] ek e ol
A B2 Akah= 7-9-olle= AR S revascularization
therapy)& aLefdt = St o7)1A ©egh vjab4] X187}
ofuz} ‘FHM o] WA 52k e dxstal g, 1
OJfi= WASID Iollx] ksl elzo] 8 dAE AHest
o7} 7o) A -l 3 FAlE(previously treated
group)3t A& /o] A7 Aol £3Hd A E(first-
ever-symptom group)< B3} ], 1717k 52t o]
2421 F23 MAEL SAK S E A b7} glEd(20],
o= gAkEo] Aol Z3HH7] Mol Wit FEH e
2 Ao AAA & wfe= Ao WA 257} oS
7] w02 a4 e 4= 317] whEoltt,

pe]
S
oligt Algte Sl o= bl SAx =] W

° 2 AP0} 2HEAYES AT Qlar, 9]

Hoge $3lRes Adste] HEARE BAAATIL, A

AFe] A9g 2EA 0 Ak S A 5 94

T ANE A5 35S Antskalr = o718 ol A

o] Filelch, A2 el o3t HEF W] HHF 5
=

2
2
R0
bl
fo
re
e
i,
s
2
ofp
I
rr
e
ok,
of\
fo
n
fl
)
)
o
X

_0|L

2
ilh)
o
_0|L
£
e

Off

Ol
=

SAHE MHE x|=

1. AR TB{AREER} of | ot
Aldee] 43Eo] W A SI5tel Wl 9119} 4

[¢)
=, 2580 U ojrel BRI} 27, W2 heH 8

872 =iz SHHAZ| SAH 2T IR0 hSt ZAIK|H

A2 EA) o, A A, HPIAAL 273014 ¥
2] 9l3)oh 27, BATE B8] HE T G2 29l
o] 2 sfe} o] Hasie,

ZAA ANEeHS A= AA % 9% aspirin
T} clopidogrel g E&Fste] Qbolla] At HA o] Wj7}4]
2 8i= A& oo} ), # clopidogrel A&HAdo] ol47
7} Ho] Hole 1 &5 v EHdA] dast|
cilostazol& F7V8h= 34| QR7IA] 1efeh= AlH = Qi)
A FAS BARE] SleiA sllatels Fofah, tiz) tiE]
ST Agto] o]Foizl A5 AJgJgit}, Activated clotting
timeS 200-250% Fwr} EE== 243}

Alg Foll Fr=dAKguidewire) L EX =30
TV T U2 Q)% v s 343

4 =A% got, §58

by
z
i

¢

T
ol
¥

p
s

2
r,

o
-

i
ey
fol
ol
¢
o
O
A
>
>
o
rO
=L
o

2l
i
vl
o,
ol
FF
o
rlo
N
t‘l
il
2k
o
&
b
%0
K
2
127
=
AN
o,

i o

o
it
ol
i
oL
e
S
12
Lo
22
rO
'E
£
Mo
¥
N
illa}

doy

w2

oo
% o
o, 1o [

Hl
i
AN
QL
=
>

>
>

{0
B
)
o
o

4
"
S
fo
uld
of
Z2 o
o
off
o
offl
=)
0
td
A
T

g
&
o [ﬂ rll‘
rom

2, A=ty

Figure 10|49} Zo] Fulsmizhe] Al 495 o
Eo] At} WA F =P guiding catheter)S HZ2)
WAaEHoZ Alsht, s Ales ¢ 24 717
E 4 AASRE AREo|n2 ui- a5t W] $1x)7F
27, el Afegrdo] Alsted 7]19te] Abelel ofEg-e] of
e Al 5= Y (coaxial guiding techni-
que) o|§3te] gargt AAE gHsk= Flo] a8,
=TS 7hsshd W A7 Hhigk 7PaAl Al

[t

71 o] AFAR) A S84 v FastcH22),

fregto] 98] He v SEEAE ol
do] Wi e A} GEEAle] 2ol e He) 94T 4
QL ) E ) BA7A) Apedeka, 1A S ek A4e 2
7] FAEBE ARlste] W3 29)o) BRHEL A
Fit}, gte] velolut ket ohix] s BE 47
of 800 Aol F71e] FAL sl Aol a4

J Korean Med Assoc 2012 September; 55(9): 869-877



sl Zlo] date] s Hasket 4 Qlot23l,

FHzAgS AgYste] 2k Z (residual stenosis)
uhakg](intimal dissection)7} Q& 7A-$-oll= 2HE

e At F2 Wingspan 2HIES}) 22 21715

H
8 (self-expanding) 2HIES F8 ARE3}A|RE 7490

Al I AdE] 22 34873 (balloon-
expandable) 2R EE ARS8 1 Qi)

73 AR0 ZHE At9fo] Eub 10-15% A= 7oke] =
HE Yol i S0 ofgh 54 =HEY 434
(acute instent thrombosis)o| gl A o] EolwH Al&g
Faaih vioh g g 4lol ofa 2elE yRe] 29 %
Wido] Hold %24 wi Mo P AT

A @1 tirofiban (Aggrastat; Merck & Co., West Point, PA,
USA) 55 Fo& 4= 9lh24,25],

3. Al &= |
JEA 9 Alertgolu a3k Ao] Al T A1HA] 3
Ao o] #e](neuro-critical care)o]th, AEHIE jHo]

Sh g2l S e Je okt 20 Seld

2 ofrh o Fa8k 212 APF &2 (reperfusion injury)
e JBFEFTF(hyperperfusion syndrome)?] of3h-&
Qg AHe I =2 sk Aol dasitt H4%
24 1ZE o) fe] Al Ft #elrt Faghv), ofF A4
Sk 53 Fboll thek Fol= EAskA et Al A A
W ZE7E ARAY, AR Bl s delx 92
o] Sfo] HaEE Folls o Alalg Fo7t e
=)

J Korean Med Assoc 2012 September; 55(9): 869-877

dissection or rupture), " A= ZA]| o3 o] A IHF
(arterial perforation) 5-°] @& = St} 53] 4% o
2 Fehet shels) 1@l e Haur g 4

AL HEH AA o] SR o= A& 7|ofgh=t] o]=
o] A Ao| FH o 7hEal, AT Q| i o=

Ak 53] vedo] WA vhape] AF-ulsIE o] AT
H
[e]

%S|
o]
AR

ox
N
N

e
T
o
D)
(o]
i
ox
o
o,
N
R=)
Ao
2
i
ek
otk

A3 SPai e e At deteela4n)eh oA
| kol M @0), £-o1 8 2] F2H16%), FEdAtel o
AT O QIFE APw) o] EAF ol BTERL 98%
01]}\_1 Z0 o ATIE E%‘\lﬂ—ﬂ ﬂé}%ﬂ'[ZS]

oo
L
o
v
=
L)
1
o
o
S
2
N
ol ©
rlo
o
o
N

A A Ew 20040l Hid
Neurolink A]2=8](Guidant Corp., Santa Clara, CA, USA)
ozt sh= HEd A8 FAHGHY ZHEES o] 83 A

(Stenting of Symptomatic Atherosclerotic Lesions in

tistolArEsxl 873



@
M LeeDH

the Vertebral or Intracranial Arteries)ol|A= 95%2] A&
3EET6.6009] 309 o] SFALE, 32.4%2] 670 A
29 7.3%0] 1719 o} SAANES Hassihs)
& 10079] $AE e s & Ul A7-ollr= 99%2] /\]
SXTE, 10%2] 6712 o|uf SAEE-S B u3laL, 67)
LA A2 ATk Barskar Ieho 81,

SRERIE F AR B Haaei) Hol)
Wol, A AdFe BFsA XIv= BioxTH
10.7-32% A== E-LQ-T’— A [4-71, o] el thgh -2 wiiE

o ISAYAZ ARG 49 NLIYE FEE 20
E(drug-eluting stent)& /\}-8—?:5} A% QJYAWHA1], A

so] et 28 iR PhZe] Sg4o] wae oje

= o] A8 HIL QA 91TH32) E TRE ol AR
o MASHRHE S-S A ek 397} B, F714
Q1 FARBBLOI AL o] Lhind ¢

7] w0 2 Az,

Wingspan AHIEA|AET}
SAMMPRIS A+

o

PN QiR HuEe o IEREAEFe) A=)
==

5 7Pﬂ ZHIES o] 83t ATER HAAH RS 5
7]—_%34—*]-%(0ff—1abel use)?:ﬂ' 7/4\%0]‘:]'. A4 Neurolink
1

o H
o _>L
]

=

of
il
m1

7\]“ ‘”7\]“* o} *‘%ﬁ‘rfﬂw ko], 41 2 HE
& Z2RIETL Ql= Ao] FAdol}7,33], o]Hdh o2 Al
7] Bk g 2HIE FolA] freldo] ol xas)
Qo] 2he AES AFE & Fo] he] B3] A2 A A
Fdololt).

olsh e Al Lhe Zo] A7 e
Wingspan SRIEAAE] 0 2 Fuldsty 713 @35
o) FA4 5ol He W77} eHAEIRIE, Wingspan A
288 Gatewayelal k= F4 =3 Wingspan 2HIE
2 FAElo) glop] Wi of s 4 AL 5
ol e E B A A|BH S A,

2007'd Bose 5341l oJafix A JdAT A7t B

_1

874 iU SHHAZT| A MR IR0 hSt FAIK|H

S

7|
W
oX
off o
]
H
QL
I
30,
k
>
)
NN
>
=}
S
=
lo

S a g o i
S oo N
- o 2 ob o % o Iy
woop RS m
o NoTn X
O‘iﬁggﬁoi
> 0 Hooly
R
B nd oz
Jow S ok g
o}{f‘ﬂﬁ:—o'
o o o &
2Ty
v o
TS %
_\fr‘ﬂﬂgm}m
~d o
2 iy
. N
B o
of A\
i
il
i

2
o
N
-~
o
N
s
ol
e
2
=

olgjgh Avf= Agtnirt 254
1 g2 0] WASID A7-ollA Ll viz
o} wlws w) 23A Fohamt 3 5 gl
2HEE o] 83 A A7 x| 5.o] a3e) ¢t
9] ¢d7te] o Ao] thFEAet. o]l ofsoll
7} SAMMPRIS $3o]u], 30 ool A3k
g 70% ool TN FHPAF WP% o

2oy 2

)

“:n g

> o 2

}é Jﬁrﬂ_%ﬁ
oy N e

o @ b oo g £ F T

>~
*)
o

[

Mo
o,
PL
),
_L
).
[T,
m
E?:
9
),
1o
fol
A
1o,
ro,
=Y
oX,
2
=
o
Boofd

S Al‘aﬂOlBP.

I A= B U214 A3PHSA(primary end point) S
309 oJule] &2 AP 309 o]l 32kl 9w
Jefoll HEF WAOE e ), 2HEAYR 309
ol HEF/APEEC] 14.7%C1 whd A A =e
5.8%2H BAMO R felg o]} gdlor, el F
ZF 57} A5} fofab SRR el £4) 25
of A7} 2] FRHEUT. 1 A% F29 4 ot o
A REHOL 309 ol F ol HEF WA AFE F 2ol 2
o) olA= esle), 1gke] A AT MAE L
2ElET0] 20.0%, W] X Zto] 12,202 el EAt
Azl theh 7]chof] m) =] #]

N

il
fl

¢

F

She AakE HoFolrti2)

ATdat e ol A TN s
=

&

A20) A7k e ARE o AsHe ggow v
AL B IR B AL o SR 43
Azel Zeese FusA 2eEe) 434l Ag
et oluje} ¥E5 919 Aol that ols A4 54
£ Sh9lch A2, 1 A3 WASID Aol nek v
A5e] At PGk G 1A Astetn @
% ik

J Korean Med Assoc 2012 September; 55(9): 869-877



»

Endovascular management of symptomatic intracranial stenosis @g}
o}

4

o
A=

o

L

SAMMPRIS ¢3-o]] 3} v]%

YA 13,14], 21

i

7Iehel
AL BZHE T, FAAEE A

A3

SEEREEE

3]

4=

=
=

b A7k o, ol
sk 2] zelAle] 19

0

i<

)
=

p
.

ARA|7}

12.2%

s

L

=
s

37 wolSol

S

oA Ko

o
f

]
%S|

J5Ar 21525} Bo] 215 S8l

o] © =ofof

ek 9

o -
=X

73]'0

kgl

e}

S

A} gl Aol ARow, o) 2 4177 Slai

75l BB

o~
=

13 glet et dA)e] FAA]

AAVE

Aot
=
L

=
=

o
-7

o] 700 ol-o = vl

2}

pud

A, 9

2l x4

L
T

A

1)

o] AMgo] 71 9

E

] FA1Z Q1 71 ol whet i = trad) et

Ecdls

+

N

Ao A&7

Aol el &
ot

¢

o=t ¢ F&

1= 27loleh

5]

Sl 54 g

Apto] B

=
=

o W=

3

=2 =
= 3L

A Alee] 2

32

SRELTRS

g
Fulo] 7)A)e] H2he 1 o714 4= QIeh36),

==
=

T

as

2=
=

78] th-E Al

o

o] Q7-¥t}, SAMMPRIS

it

o

A, 2REA 2 o] 4
Q7] 309 oY HEFI} S

=
="

&

REFERENCES

1. Yu KH, Bae HJ, Kwon SU, Kang DW, Hong KS, Lee YS, Rha

Pz @A 7

=1
Rl

] SHEEA] 39k7] v

g

el o

Z A 572 371 Wingspan 2B EA|2~E 9] ©
3|

JH, Koo JS, Kim JS, Kim JH, Lee JH, Cho SJ, Hwang SH,
Jung S, Han MK, Cho KH, Kim BC, Shin DJ, Chang DI, Park
JH, Kim EG, Jung DS, Ahn MY, Lee DH, Park KW, KimYJ, Lee

KY, Heo JH, Kim SH, Lee KH, Chung CS, Cha JK, Lee JH,

S 0o
L

SAREA]

des

202 TWAAA

Uhm KY, Lee BC, Roh JK. Analysis of 10,811 cases with acute

ischemic stroke from Korean stroke registry: Hospital-Based
Multicenter Prospective Registration Study. J Korean Neurol

Assoc 2006;24:535-543.
2. Suh DC, Lee SH, Kim KR, Park ST, Lim SM, Kim SJ, Choi CG,

ST
A=

3

A

o] Alzze] F3o}

AL 5 == 71 Al

R

ord

3|
S

3ok gt gkollA]

]

3

&

Jxﬂ

AR, Al & @Akl defel o

x 875

[AFEE]

ol
iod

F

ch

J Korean Med Assoc 2012 September; 55(9): 869-877



@
M LeeDH

o1

~

876 iz SUHAZ| IAH KT x|=0f Chst

Lee HK. Pattern of atherosclerotic carotid stenosis in Korean
patients with stroke: different involvement of intracranial ver
sus extracranial vessels. AINR Am J Neuroradiol 2003;24:239
-244,

. Wong LK. Global burden of intracranial atherosclerosis. Int J

Stroke 2006:;1:158-159.

.Ji KY, Ahn JY, Chung YS, Kim OJ, Choi SW, Lee BH. Stent-

assisted angioplasty for symptomatic middle cerebral artery
stenosis: short-term arteriographic and clinical outcome. J Ko-
rean Neurosurg Soc 2003;34:96-103.

. SSYLVIA Study Investigators. Stenting of Symptomatic Ather

osclerotic Lesions in the Vertebral or Intracranial Arteries
(SSYLVIA): study results. Stroke 2004;35:1388-1392.

. Suh DC, Kim SJ, Lee DH, Kim W, Choi CG, Lee JH, Kim HJ,

Kwon SU, Kim JS. Outcome of endovascular treatment in
symptomatic intracranial vascular stenosis. Korean J Radiol
2005;6:1-7

Jiang WJ, Xu XT, Jin M, Du B, Dong KH, Dai JR Apollo stent
for symptomatic atherosclerotic intracranial stenosis: study
results. AOINR Am J Neuroradiol 2007;28:830-834.

. Suh DC, Kim JK, Choi JW, Choi BS, Pyun HW, Choi YJ, Kim

MH, Yang HR, Ha HI, Kim SJ, Lee DH, Choi CG, Hahm KD,
Kim JS. Intracranial stenting of severe symptomatic intra-
cranial stenosis: results of 100 consecutive patients. AINR
Am J Neuroradiol 2008;29:781-785.

. Zaidat OO, Klucznik R, Alexander MJ, Chaloupka J, Lutsep H,

Barnwell S, Mawad M, Lane B, Lynn MJ, Chimowitz M; NIH
Multi-center Wingspan Intracranial Stent Registry Study
Group. The NIH registry on use of the Wingspan stent for
symptomatic 70-99% intracranial arterial stenosis. Neurology
2008;70:1518-1524.

. Fiorella DJ, Turk AS, Levy El, Pride GL Jr, Woo HH,

Albuguerque FC, Welch BG, Niemann DB, Aagaard-Kienitz B,
Rasmussen PA, Hopkins LN, Masaryk TJ, McDougall CG. U.S.
Wingspan Registry: 12-month follow-up results. Stroke 2011
42:1976-1981.

. JiangWJ, YuW, Du B, Gao F, Cui LY. Outcome of patients with

270% symptomatic intracranial stenosis after Wingspan
stenting. Stroke 2011;42:1971-1975.

. Chimowitz MI, Lynn MJ, Derdeyn CPR Turan TN, Fiorella D,

Lane BF, Janis LS, Lutsep HL, Barnwell SL, Waters MF, Hoh
BL, Hourihane JM, Levy El, Alexandrov AV, Harrigan MR, Chiu
D, Klucznik RP Clark JM, McDougall CG, Johnson MD, Pride
GL Jr, Torbey MT, Zaidat OO, Rumboldt Z, Cloft HJ;
SAMMPRIS Trial Investigators. Stenting versus aggressive
medical therapy for intracranial arterial stenosis. N Engl J Med
2011;365:993-1003.

. Abou-Chebl A, Steinmetz H. Critique of “Stenting versus

bh
rz
bl
™

20.

21.

22.

23.

24.

25.

aggressive medical therapy for intracranial arterial stenosis”
by Chimowitz et al in the new England Journal of Medicine.
Stroke 2012;43:616-620.

. Park KY. Critical appraisal of SAMMPRIS Study. Korean J

Stroke 2012;14:55-56.

. Bae HJ, Yoon BW, Kang DW, Koo JS, Lee SH, Kim KB, Lee J,

Roh JK. Correlation of coronary and cerebral atherosclerosis:
difference between extracranial and intracranial arteries.
Cerebrovasc Dis 2006;21:112-119.

. Bang O, Kim JW, Lee JH, Lee MA, Lee PH, Joo IS, Huh K.

Association of the metabolic syndrome with intracranial
atherosclerotic stroke. Neurology 2005;65:296-298.

Ryu CW, Jahng GH, Kim EJ, Choi WS, Yang DM. High reso-
lution wall and lumen MRI of the middle cerebral arteries at 3
tesla. Cerebrovasc Dis 2009;27:433-442.

. Bogousslavsky J, Barnett HJ, Fox AJ, Hachinski VIC, Taylor W.

Atherosclerotic disease of the middle cerebral artery. Stroke
1986;17:1112-1120.

. Prognosis of patients with symptomatic vertebral or basilar

artery stenosis. The Warfarin-Aspirin Symptomatic Intracranial
Disease (WASID) Study Group. Stroke 1998;29:1389-1392.

Chimowitz MI, Lynn MJ, Howlett-Smith H, Stern BJ,
Hertzberg VS, Frankel MR, Levine SR, Chaturvedi S, Kasner
SE, Benesch CG, Sila CA, Jovin TG, Romano JG; Warfarin-
Aspirin Symptomatic Intracranial Disease Trial Investigators.
Comparison of warfarin and aspirin for symptomatic intra-
cranial arterial stenosis. N Engl J Med 2005;352:1305-1316.

Kwon SU, Hong KS, Kang DW, Park JM, Lee JH, Cho YJ, Yu
KH, Koo JS, Wong KS, Lee SH, Lee KB, Kim DE, Jeong SW,
Bae HJ, Lee BC, Han MK, Rha JH, Kim HY, Mok \[C, Lee YS,
Kim GM, Suwanwela NC, Yun SC, Nah HW, Kim JS. Efficacy
and safety of combination antiplatelet therapies in patients
with symptomatic intracranial atherosclerotic stenosis. Stroke
2011,42:2883-2890.

Lee TH, Choi CH, Park KR Sung SM, Lee SW, Lee BH, Kim
DH, Kim HJ, Kim CW, Kim S. Techniques for intracranial stent
navigation in patients with tortuous vessels. AINR Am J Neu-
roradiol 2005;26:1375-1380.

Connors JJ 3rd, Wojak JC. Percutaneous transluminal angio-
plasty for intracranial atherosclerotic lesions: evolution of tech-
nique and short-term results. J Neurosurg 1999;91:415-423.
Rho GJ, Shin WR, Kong TS, Kim MS, Lee CJ, Lee BH.
Significance of clopidogrel resistance related to the stent-
assisted angioplasty in patients with atherosclerotic cerebro-
vascular disease. J Korean Neurosurg Soc 2011;50:40-44.
Seo KD, Lee KO, Kim DJ, Lee KY. Rescue use of tirofiban for
acute carotid in-stent thrombosis. Yonsei Med J 2008;49:163-
166.

J Korean Med Assoc 2012 September; 55(9): 869-877



Endovascular management of symptomatic intracranial stenosis @g}j}

26. Brus-Ramer M, Starke RM, Komotar RJ, Meyers PM.
Radiographic evidence of cerebral hyperperfusion and rever
sal following angioplasty and stenting of intracranial carotid
and middle cerebral artery stenosis: case report and review of

the literature. J Neuroimaging 2010;20:280-283.

Suh DC, Sung KB, ChoYS, Choi CG, Lee HK, Lee JH, Kim JS,
Lee MC. Transluminal angioplasty for middle cerebral artery
stenosis in patients with acute ischemic stroke. AUINR Am J
Neuroradiol 1999;20:553-558.

Yoon W, Seo JJ, Cho KH, Kim MK, Kim BC, Park MS, Kim TS,
Kim JK, Kang HK. Symptomatic middle cerebral artery steno-
sis treated with intracranial angioplasty: experience in 32 pati-
ents. Radiology 2005;237:620-626.

Marks MP Wojak JC, AFAli F Jayaraman M, Marcellus ML,
Connors JJ, Do HM. Angioplasty for symptomatic intracranial
stenosis: clinical outcome. Stroke 2006;37:1016-1020.
Mazighi M, Yadav JS, Abou-Chebl A. Durability of endovas-
cular therapy for symptomatic intracranial atherosclerosis.
Stroke 2008;39:1766-1769.

Moon CM, Chun SH, Kim JB, Jung JH, Ko YG, Kim SM, Kim
DI, Lee SH, Shim WH. Endovascular drug-coated stenting of
basilar artery stenosis: a case report and literature review.
Korean Circ J 2004,34:913-918.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37

70O

Huang Q, Hong B, XuY, Liu J. Very late thrombosis in a pati-
ent with a drug-eluting stent for intracranial atherosclerotic
stenosis. J Clin Neurosci 2009;16:1631-1633.

Mocco J, Darkhabani Z, Levy El. Pharos neurovascular intra-
cranial stent: elective use for a symptomatic stenosis refrac-
tory to medical therapy. Catheter Cardiovasc Interv 2009;74:
642-646.

Bose A, Hartmann M, Henkes H, Liu HM, Teng MM, Szikora |,
Berlis A, Reul J, Yu SC, Forsting M, Lui M, Lim W, Sit SP A
novel, self-expanding, nitinol stent in medically refractory
intracranial atherosclerotic stenoses: the Wingspan study.
Stroke 2007;38:1531-1537.

Lee DH, Morsi H, Diaz O, Arat A, Mawad ME. The Wingspan
stent system for the treatment of intracranial atherosclerotic
stenoses: a single center experience. Neurointervention
2009;4:87-93.

Jiang WJ, Srivastava T, Gao F, Du B, Dong KH, Xu XT. Per
forator stroke after elective stenting of symptomatic intra-
cranial stenosis. Neurology 2006;66:1868-1872.

Zaidat OO. Periprocedural management of patients with

endovascular treatment of intracranial atherosclerotic disease.
J Neuroimaging 2009;19 Suppl 1:35S-38S.

© ) Peer Reviewers’ Commentary

= cre HESC JRY St B2l & oi0BEM, R2[L2IE et SN S| Eet Bele! FHYU S
20| Rl olojot Huf J2|1 K=o thsl XAIg7iK| 2 Zetss & UEHGK AUCL 55|, 20| E0E =X
2o BIHA AlB0] Tek 2AfQ| Hw M0 SAMMPRS Z1E HIE 2 SN A X220 7tsAut sl A
Algt Ut =2 = 01|HE [<fet ZAxE, SMzME oL S ARIEMRISO0) Cfet 7[tholl= A0l AUCHL =
= Q= B, 2|M9| oFSX|Z et ISRIAT 2H0|E =716l 122%/H HES XHE* 2 23 W2 KA oRks Ee
et ZZE|0{0F BiTh SAMMPRISS] ZatE Hige= & f, 8] X|=7 7= 22 A ¢ X|= M=o MY 4 Glo,
2 MEtE Mgt SXIEOIME, SfEXIR0 BI80] Gl shEeiHe® Als0| 12 &) XI20 =82 & + US A2
= HoItt H=0f, ==0M 5ot Hiet 20] sl MRE 0Set o] 2o Yaloh 240 Xzgel 280 &

o =Es & AR 22Irf. o, 20t Ale0| g1 OFHet X2 7|57t JHE =1, ot 2ot Mt X|=2t=0] 7Ht”0| -
WL SUHASO| O E =2 MHUES HE= o E4H0= 2 4~ %l%i"if.

J Korean Med Assoc 2012 September; 55(9): 869-877

[("a|: HElelasl]

Meisixl 877

chtel

v
ol

}



