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(BEM] & AMMABEREOCEHRITIRESEAEICT 7568 &
Ao RERENTNOEIEBFERAIATHLSIY, EARBREOCA K
HmeREHTOEIHEBIERAIATHGEL. S EKRICETHIR
FREEOEAEM A h R EMICODERFZIT >, [FH & ]
2010 £ 7 A b 2015 & 7T A, 2 TRBRZIToI-&E A B
BRo2R Mt maekEiM, Ef 166z eELE. FHY E 8
74.6 F , baseline NIHSS [XF t§ 25.5 5 THo7=. fff & 5F i (I,
MRI A 13 f§l , perfusion CT A 1§l , R EEORFE (X, DR
ER DN OB (60%), TTA—LMm#E MA2H (13%), TDih 4 4
(27%) TH>1=. B HE T /N1 RIL, Merci, Penumbra, Stent
retriever DF O — 2% % — BRELTAVLTEY, BEH OTNA
ATHERZT 20K 9 ffl TH-=. [FHR] Tici2B L Lk EF&
Bl T/ o, TICI3 (X 8 fl (53%) TdH-o7. 24 B % NIHSS @
®EIX 13 FEF (87%) TR HEA, BT H mRS 0-2 (& 3 4l
(20%), mortality £ 0 1 (0%) TH-7~. MRI T 8 ® DWI & 1§
SAEBEABLTLE. [H® = MH MR XMW IEER
DB, mortality O EBICEKE N THDIEE ZoNT-. T, B

B IEHK 8 DWI S E B LM BEETRLIE.
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g WM ABEOOCER B IR [AMMPB EICH 95 stent

R

retriever Z A LWL 2 M B O # B X 0oF D &xr 7
Randomized Controlled Trial (RCT)MNR K& & Sh V%), &
KU AEBREILLTHEISATLEDS, B FBBREROARKEAEIC
X TLAR M MBRBREMOADMEEZR LI RCT FAL .
LRTOSEBMICEII2EFABROS M H M #2 KR = MH1CO

T RBRAHEMITEE LE.

R EHE

2010 &8 7 AN 2015 & 78, &KX TE MY MK EMN
FToBRMEH RS EFAEOER 135 fl D536, % HBER
DERHHOEREMNZETLELISGHZE R ELEZ. & & X,
iIE ™MD 24 BEM ULAICERBR L, MRI THN 8 IC/5 & % Diffusion
Weighted Image (DWI) D& 1§ 5 2R O WE Bl , £ LI
recombinant tissue type—-plasminogen activator(rt-PA) &
S B R R ICE B L, perfusion CT TR ARBEBEAMKEHEOD
B ICZE of=4E Bl Z2xt R &L 1.

ExBEAFELT @, A, ARBEB O National Institute
of Health Stroke Scale (NIHSS) T#% % baseline NIHSS, M #
Br E i1 & 24 B M @O NIHSS, N E 0 F & (DR M E £
( cardiac embolism , CE ) , 7 T A — L m ¥

(atherothrombotic brain infarction, ATBI), ZF®Dih O E &
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(undetermined embolism, UE)), Bl B R (R E Do F #H
(onset to puncture, O2P ), # fE M L B B & (onset to
reperfusion, O2R), F H M), rt-PAEREDOEFE EICDODLNTHE
HEAT o F -, fit BT B B M 5 IE B &L T, posterior
circulation Alberta Stroke Program Early CT Score(pec
ASPECTS) on DWIV® DWIICEII 2R B S EBSOF &, FAE
B8 i (Vertebral artery(VA), proximal basilar artery(pBA),
middle basilar artery(mBA), distal basilar artery(dBA),
posterior cerebral artery(PCA))IZCDWTH & %17 o1=. ¥ I
DWI IZEHZIR B EFEESICO2LVT, g A HEMITRFLTBE VLS

EEtleH L, FMZE2T o7k

illll

BEF, rt-PABERRKRBAOEH Frt-PARESEZITL, TOD
FEE EMEDH MR ODEREZEIT o T RBRFAENSD
BEICIZTOFEFORBREMABITLEL. AR TNARE, AR
TORMKBER K BITH L, Merci retriever, Penumbra, Stent
retriever ZM # R E M OF — BIR &L EMF R ELT,
DTNAZADE M, BLLEFVOFF—FEH T 21T o7. 8 Ik & it
MR EZEBRLLEBEICHLTIE, # EICTKH LT balloon
percutaneous transluminal angioplasty (PTA)HL<IEk A #
ATVEFB E ZT1T o1

B B & OFF i (X, Thrombolysis in Cerebral Infarction
(TICH Y BZA WY, EHEELLT BEEEHEEEZEAEMOESE

EMHBEZRALEMICH FEFEMLE SR OFME 3 »A K
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modified Rankin Scale(mRS)IZT4T L), good outcome # mRS

0-2, poor outcome % mRS 3-6 &L, 52 poor outcome ) H

TmRS 3-4 ¢ mRS5-6ICHI oL, BIXRMICEE LE. # 5 %

B #8 5f 1X, Mann Whiteny test, Chi-square test Z F LM7=.

R

MR EFBHEIH, xtE6h T FHFEH(EFI5F (59~86F)
THhot=. £t baseline NIHSS 24.6 & (5~35 &2 )T, I E &
i I& VA1 61, pBA1 fl , mBAG6 fl , dBAG6 il , PCA1 ffil TH>7=.

i 8 EOFE & (X CE 9 5l , ATBI 2 5l , UE 4 5l THY, rt-PA %

Bz

5 24 (13%) TH>7=. 02P [FF ¥ 571 %, O2RIFFE ¥ 662 &,
FE—FBRTNAXF OF & B M (X Merci 139 %, Penumbra 73
4, Stent retriever 100 5 T®%o1=(Table.1).

BHEBAEIL TICI2B U £ Z% # (100%) THE N TEY, TICI 3
F 8 #Hl (53%) TH->-. FE—BFBRDODTNANAADA R X, Merci 3
il , Penumbra 6 ffl , Stent retriever 6 ffl THY, ZDH TH X
DTNARZERBILKETEMFRZL E ELELE-LDIKE11/15 6] T
Hof-. B IX, 6Fr long sheath% V2 I|ZB & , Penumbra 5MAX
ACE(Penumbra Alameda, CA, USA) % Il % i i 8l ¥ THF & L,
stent retriever ICTHM # B IR ZIT>5FRZHE R ELTWLS. B
R EE MR EZERELE 2 6l (13%) &, PTA 25 &ff Xk A
B RATUFB B 21T o2 PTA- XK AMARTUMNE B ICH -12& #

fE XMootz T, FRICHESE 6 E FTE & % -8 E & % H
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me&dH(Z0%TH-oT=.

3hHA % mRS 0-2 M good outcome (X 3 5l (20%) THY, poor
outcome [ 12 #l (mRS 3-4 [& 5 Il (33%), mRS 5-6 [& 7 4l
(47%)) THof=h, BT I[E 0%5THo1-. £f, good, poor &I IT,
24 B RS #% NIHSS (X baseline NIHSS KUK ELTHY, BH &
BERERKOKEBICEEH TH-o7~. Good outcome & poor
outcome TI&, £ ¥ baseline NIHSS 10.3 versus 29.3(mRS
3-4 [ 29.2, mRS 5-6 [£ 29.4)(p=0.052), pc—ASPECTS 9
versus 6.2(mRS 3-4 (£ 7.5, mRS 5-6 (£ 5.4) (p=0.064) T&® »
2. SLICDWITOR B & 15 5 1%, 0% versus 82%(mRS 3-4 50%,
mRS 5-6 100%) (p=0.021) T&HY, oI mRS 3-4 [THIT D &
S IESHLDO 2 ffl X baseline NIHSS 30 A L& E THo 1=
(Fig.1). £1=, good prognosis ® 3 fl X dBA Ll & A & & {u
ThHof-. EHH  BHM.rt-PA ODFEROCAEE BEHOTNARE

RGEEDMOE FIZEWTHE, AohGAEEZRFXR DA,

R

BABROEMHMBOBEREME ATABREIE QY, K
MMWER S MEEK MRI-CT BEOBRM R GE,
M BEOBEKL THEITLTISY, BAEGHEREENGTHLDONE K
THDd ERF 24 FHMURNICEKRKRLEEABRRERSEREICH

LT. ZN0EEMH - B XZEFEEL BBMICOLERENZR
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BHFREOCEREIOLRBRENOAEMMEEZRLI RCT FF
ALAEVWHSY, #HMWODRERETOBEEIHRRINADILSICHLT
ETHY, Table2 TR A BRI EMHAEICTX 9% systematic
review 5k § '3 Mordasini 5® 14 ffl D & (CTkB&, 02P
[XF ¥ 414 4 T, baseline NIHSS [FT§ 21 5 THo71-. # W
M omEREMICEEHROTANAREFEALTSHY, TICI 2B L £
DBERFBMEF 1005THELATEY, FRICEELRL-& 6 E X 8%T
Holz. good outcome(mRS 0-2)I% 28.6%, 3t = & 35.7%T&H >
f= ' Espinosa Hb® 16 fl ®F|m & TIX, # WM & M 12 Bx & ff %
Stent retrieve B ¥ THE T L, TICI2B WL £ OB B & (£ 94.4%
THELNTHY, FRICEELESE #FEIX 0 TH-OT-. good
outcome I 50%, E = (X 22.2%ThHY, BIRBEILERLETHD
27.7%ICK AMBRATUVFBE E N D E THozEHR ELTWLDS ',
Baek 5® 25 5] O & TIX, O2P [T F ¥ 285 4 LB <, baseline
NIHSS FF ¥ 11 R LB OHTH-F. # W 8 m 2 B = if &
Stent retrieverz & K ICHE B T NNAREZFERHL, TICI2B U £ @
BB BEIME 96%, F HICEHELELE #HIEIX 05THUY, good
outcome & 48%, E = (X 12%TH-f- 2. BAE TNARXRITEHLT
[, Merci retriever, Penumbra, Stent retriever &¥ 8 T /84
ADEBEHICAEADLE BHBEBELPEHEROHRENFLONATEY,
BEHRBEOAMKIOLRERBRENOFEZEORENEFINSG.

¥ & FLLT, B8E D, E TIE, onset to endotherapy
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time, BREABFEFCTCORKRMB, BAEODEE ' ' bpaseline
NIHSS'" i sl BB B B ICETA AR L EEH ORE Y, R i 4
8l 8l M 47 , stent retriever O{FE A " A E LTWdEH E S

TWd. HA0BREFTE, KNBEDWIEEFT OANE K EEHEHLT

il

IVF=. pc-ASPECTS IC&5F i E. ALma % TH-TH, N 8 IT&
Z2MAE BMBEZEFEVEAEATOMATTF RHLPE DA M
NH5d. 5B O 5 TIX poor outcome A good outcome [Ttk L
TR HNEWE®ICHY, £/ poor outcome TH mRS 3-4 &
mRS 5-6 MJE [TE WHE R &> TUWWEDN, E 6l B 1D B<H B £
TR EShGbho. ABRBICHEEZFRIAGEM>IA, baseline

NIHSS (X poor outcome T W R IZH--. EE EZR OHI-

gl

i % DWI OFM R TIR, 28 AR MWICKBOXRVEERT LB ML
LR A ZFTo-TWS. BIC, BMEIC DWI 51 8 N"a<<TH,
baseline NIHSS AF M 2 il (£ mRS 3-4 ICELTHY, K& D
DWI E E 8 OF £ & baseline NIHSS 2 # & ht¥52&T, F
BoOoFBICHERLEAEMENHDIEE ZO5NT-(Fig.1).
SEOREFTIE, 24l TTICIZ2B U Et0BRAENBELNT
WBICHE H5F, good outcome [& 20%I2&EFo71. Good
outcome Mith | E L XRTH AMh>FEE &ELT, 02P FTO
FHEAR M SIEIE, BRHEEBENZE NSREIEN—RHEEZLONDS.
LHERE BHR-CBHEMEILDELEEBEERBEEZR R EL,
RIETIEH FIA—AYNBEBHICH ASh, i Z 5 O * B HE

EMICERMLTWLED, FIF—ANULNE MR TEHLK & -8B B &
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BE, REHIPOCERETICHBE AMMNDSE Bl £2 <, EFE 02P (&
FH 571 AERBEBZELTSY, BEREHOBEREN»D Gho
CEN—RA EEBZoNT. BT M 0% TH-2EIE, B TOE
BHE2M -RENGCAEDLIBESLTVSA EMEIHDIN, D HL
EY1EHEBERERERORE RTCEOREBICIFERATCHSL
E Abnht-.

T BB TNARFERICLEDZEBEDLEZ o200, F HHE
E G B AE A O0%T, TICI 2B LU EOBMRE M 1005 TH-=Z LI,
ZE2EZHRLTAEAENTETTCLRELEIDEEZE ZADbNDH. Stent
retriever IZCHEH3<HE TH M OREELT, I & O# H M
BICESDIMDE O ZTHREEBEIEAE THIEVS8FLHY "7,
mEOFHAMMBI, BITHEOHE ~DF HICEDLET, YUK 2
#H B LT, stent retriever ¥ Penumbra BED T /A XE R
BHRTNARAODERZERLTHEINVEE 25N D,

SEOKHFICEITS limitation (&, fE Bl # A LKL &,
control BOFEEMNGWNWIE, BHICEEZH B TERLE 6 AL
HWIEN B FOohD B ARBOEITH BRI EEAE TEH &K
RO NI ELHY, RAEI—OY/XEFR i &ELT- ongoing trial T
Hho5% MmHHERE, FEH®D randomized trial THS BASilar
artery International Cooperation Study (BASICS) trial

DHERIFE-LD 'Y
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LEHTO 5 FHOBEAFERRAIAKEMPOLRBREMRICOER
ft&E{Tof~. TICI2BU L OB R B Z100%THE SN, F EHITHS
EHEEONTHo-. I 8 DWI highAF EBBELTWL:. &
B ICEY, EIR DR EFE |, mortality D& FIZHF HELFEE A5
Nf=M, good outcome [L 20%& 4 72<, onset to puncture £T

TR B A= &N — EE 2N
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Table 1. Patient characteristics

MRS :modified Rankin Scale

NIHSS : National Institute of Health Stroke Scale CE :

cardiac embolism

ATBI : atherothrombotic brain infarction UE

undetermined embolism

pc—ASPECTS : posterior circulation Alberta Stroke

Program Early CT Score

DWI:diffusion weighted imaging

VA:vertebral artery pBA:proximal basilar artery

mBA:middle basilar artery dBA:distal basilar artery

PCA:posterior cerebral artery t-PA:tissue plasminogen

activator

TICI: Thrombolysis in Cerebral Infarction

NS:non significant

13



10

11

12

13

14

15

16

17

18

19

20

21

22

23

Table 2. Review of published reports about recanalization

and outcome of patients with acute vertebrobasilar

occlusions treated with thrombolysis and/or

thrombectomy

IAT : intra-arterial thrombolysis ICH : intracranial

hemorrhage

IVT:intravenous thrombolysis Merci:Merci retriever TA:

thromboaspiration

SR:stent retriever

14



Figurel. Diffusion Weighted Imaging with or without high

intensity with or without brain stem

Good outcome patients show no DWI high with brain stem

and low baseline NIHSS score. In mRS 3-4 patients in poor

outcome, 2 patients show DWI negative with brain stem,

but they show high baseline NIHSS score. AlIl mRS 5-6

patients in poor outcome show DWI high with brain stem

15



Table 1. Patient characteristics

Characteristics Good Poor Outcome P
Outcome (mRS 3-4, mRS 5-6)
Total Number of Patients 3 12 (5, 7) NS
Age (years) 72.6 75.1 (723, 79.1) NS
Sex, female 0 7 (3, 4) NS
NIHSS (baseline) 10.3 29.3 (27.8, 29.4) NS
NIHSS (24h) 1.7 20.2 (15.8, 22.9) NS
Type of cerebral infarction
CE 2 7 (2,5) NS
ATBI 0 2 (1, 1) NS
UE 1 3 (2, 1) NS
Time (min)
Onset to puncture 620 559 (507, 595) NS
Onset to reperfusion 689 656 (618, 662) NS
pc ASPECTS 9 6.2 (7.5, 54) NS
DWI high intensity with .021
brain stem 0 927D
Occlusion site
VA 0 1 (1,0)
pBA : mBA : dBA 0:0:92 1:6:4
(0:3:1,1:3:3)
PCA 1 0
t-PA 1 1 (0, 1) NS
TICI = 2B 3 12 NS
TICI 3 1 7 (3, 4) NS
Symptomatic complication 0 0 NS
Asymptomatic NS
complication 0 0

mRS : modified Rankin Scale

NIHSS : National Institute of Health Stroke Scale = CE:cardiac embolism
ATBI: atherothrombotic brain infarction UE:undetermined embolism
pc—ASPECTS :posterior circulation Alberta Stroke Program Early CT Score
DWI: diffusion weighted imaging

VA :vertebral artery pBA:proximal basilar artery




mBA :middle basilar artery dBA: distal basilar artery
PCA :posterior cerebral artery t—PA:tissue plasminogen activator
TICI: Thrombolysis in Cerebral Infarction

NS :non significant



Table 2. Review of published reports about recanalization and outcome of patients with acute

vertebrobasilar occlusions treated with thrombolysis and/or thrombectomy

Reference Treatment No of baseline Onset to TICI 90-Day Mortality ICH
Patients NIHSS puncture 2B-3 mRS 0-2
Lindsberg IVT 76 — — 53% 22% 52.6% 11%
and Mattle'
Lindsberg IAT 344 — — 65% 24% 55.2% 8%
and Mattle'
Mordasini et | IVTEIATETAX: 14 21 414 100% 28.6% 35.7% 21.4%
al'® SR
Espinosa et SR 18 20.4 365 94.4% 50% 22.2% 5.5%
alﬂ)
Baek et al'? SREIVTETA 25 11 285 96 48% 12% 0%
Our group | IVTXIAT £=Merci 15 22.9 571 100% 20% 0% 0%
*+TAXSR

IAT :intra—arterial thrombolysis ICH:intracranial hemorrhage
IVT :intravenous thrombolysis Merci:Merci retriever TA:thromboaspiration

SR:stent retriever
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