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AR, MM NRREOSHIZ LD, MEZEO SVEEE X
BRI L7z, BRI RERISAS IR f 2 INSEBIIR, HoR N B IREE
MSPZET A At L ieEIREHZESE (large vessel occlusion; LVO) (2
xf 9 ik L TG O AT MDY D O KB R 3Bk CHiE Az
SNV LA L, A AR I EEE A I O A BEE D
) A7 HREWLGRETH Y, MEREIRAEIE ORE G X
Multicenter Randomized Clinical Trial of Endovascular Treatment
for Acute Ischemic Stroke in the Netherlands (MRCLEAN)?,
Extending the Time for Thrombolysis in Emergency Neurological
Deficits-Intra-Arterial (EXTEND-IA)® FERLISL O KA
R E TN TR, ZOE, EROA DO KB
PREER I & 11724 B 0 National Institutes of Health Stroke
Scale (NIHSS) OHiyufitiiE 17 T, WEEHED & HIE DB A
FITHREL > TWAE, T, AOOKRBEEERRBEO 2 ¥
fitHT T %, Highly Effective Reperfusion evaluated in Multiple
Endovascular Stroke trials (HERMES) collaboration 7" — %
TE NIHSS 10 LT DFEBI O subgroup (2 k4 2 M4 N iGHE O
FEHFM R EMITR SN TWw e Y, 20728, American
Heart Association (AHA) guideline Ti&, NIHSS 6 UL D fER]
\ZHF L C level 1a CIEWNERAER SN T2 Y WS,
rt-PA BHTFE O RBIBRR B S BIERITIZ L A & & F
NTHEHT Y, KIBITBIT S rt-PA LR L G584
TRUT, BOEGIEERG L ShTwd Y

=, BREMAEZE ST L b R im)G 2l 5 S E R 5T,
HHRSEIRIEAE (early neurological deterioration; END) 12X 1),

BRI IR AR & % BREGIAEES S 7. £/, VO %
BT HEGDS, B MEIATI X0 S iR Rk
T2EELH2 Y. Lo, BERMEE RO RBBER
HER TSI IS TN TV W20, rt-PA ISR IS
MBS O T BB LR O BIG, GHRORATEIZ OV T—E
DHRBAFLNTE ST, HHRITEHOIEICERT 2560
D7 v, BHERNEZED END OJFRER X OF BB
ERE PRI OMALE I L, HRBZ LA RV HER
THATz,

BERER

BEE AN 2E1%, NIHSS 3~4 LU % minor stroke, NIHSS 5~
7 LUF % mild stroke & 5%, SCHAIC & o T4 ICEFS L
T "W N — 2R A EE SRR TE I S AU, i
FHIEDH) 30~50%ASNIHSS 3 L T OIRFER & STB Y, &
FEMAT 2213 & < A W SBERI AT L b
BAf itz EAZR S 3, FEERED NIHSS 5 PLT O i
DF 1/4 OFEBIT END 25580 S, 9 1/3 OFEFIAS 90 H
DR ETHEEL RO EmE STV 7. [8E] % [4E
ROZHGE NL, rt-PA BHEBEST O N 2 WRE 2B h
& &N, BERMICIE rt-PA BREIRE 2 U LA ERI O 29~
43%7%, FERRFEREZ T TV ARVEERE Y Ll
[BE | &5 WiE [ERO S | %2 3 H IS rt-PA B
" Z VT o THEBIOR 27%H, D% EIIBRTHREES B2
BERNEETH 72 SNTBY, EFEMICHIEAR L 7% 50E
BIDSRAE L TV 5 . F 7282213, s DL b o I
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GE & U CHSRE D © WG R, rt-PA BFEML £ Cligi 2 2
THIEDNLVELHER STV A Y FfER O NIHSS A
BAETH AT 130T L DI ry 2l B 2 5K L 2\,
L) TR E X TR E IO TSR B .

FHEARPAE % £ 5 BERER

LVO % A3 % FEGIIE—kAY1C NIHSS AT 5 . —7,
NIHSS 0~4 @ 18%, NIHSS 5~8 ? 39% (2 LVO 25385 5™
LVO JEFI OFIF-5A3 NIHSS 10 K & 5 HEbH D, LVO
DFZWHIZ BT B NIHSS DIEEE LT L b < 2w VO
A A BRI ZE TR IR AR O T R NE < 0%,
FOFy RFRTEET EHELH LY. MOWE TIX, LVO
D7\ WEEBID END A33% T o 720125 L, LVO %4 5 1)
T2 38%I2 END 23T % ¥, LVO OA #EiE END % Fill
TRLEERKTTHY, BHEMEETH > THEHENIMED
WA 2 AW R E TRV Y,

LVO % 9 2 BEMMMZE D BARFE IR 28t 134 7%
V. Mokin 5 (&, LVO % #£5 NIHSS 7 LUF Ot ZERI 0 9 5,
SR ZZIT TR0 204 BIOEBERE Lz 25,
EFERE B I RAT R R IERIE 62% T, #IFIILHTH -
7%, Lima 51&, HH@REZZT TV ARWIVO 2ET 5
iR ZE 126 Hloo B AAREH 2 i LT\ 5. 56 ) (44%) @
NIHSS 10 LT OESEGI O 9 B, 6 7 H % OfzlE B (modified
Rankin scale (mRS) 0~2) %413 75% Td - 72 . Heldner
5O TIE, LVO 2F 3 5 NIHSS 5 LT OFREMIEZED
5, WERGHRE 47 B (rt-PA IR EZ IR <) O3 r O
)R BT (mRS 0~2) OEIE1X67% TH 72" (Table 1).
CDEHIZ, VO % HE ) BREMEZEDRIFIE LT L b Bif &
329, FREREIC L AR ouENHEIND.

TEHEARCAE £+ 5 BIEREEDORE

PAEZE D SERERT 13, FOEMEZE DRI 2B 5§ 2 HE
Wi Ch2 ™. BIRTLHREE 5L L2 IVO 2 H T 2 IE

T, 1B ORREET ORI 5, CIEMRMIREIC X 5
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LVO Dfefl & Fe L CHIEIMAT S8 E & S, FRRFLHEIE
VA U B ITREED S 5 2P F 72, carotid stump syndrome®
vertebral artery stump syndrome? @ X 512, [BYsEAH %
TEATIK & N7z A AR O B NI FEME 2 5 | &2 23
WEHHAIET 5. OF ) 2MMEr SEEEEMZEE T, &
50 % KO LVO AR FE DGR & 7 V) 45 % BHHE MRI T,*
T f% Y, sEfE MRAY, SHHS CTA % V#1440 modality % i
4252 &T, My, MEINATOIRREE O IR 250
LIRS H L. L L, ERIMEDPHZE L /2R T
TERE & IEREICBIIT 5 2 LI LIFLIEWNEET, 4 HhomE
RWFEREE L E 2 5. Bik$ % VO 24§ 2 BEMTEZE 0
END O ¥ RER B #F L O H BPEIC DWW COMENE, PAZEI
B O R AR OB N2 S 2 BUIRIZ BT, FiK
RO AP OEREMELZHEL TfTo72bDTHL I &
ZroTHB <.

FEEARAAE 2 4 O BIERMBEEOHRIERIER

A ZE O MFERIEE O 5= 12 1E, FEAEEEZE A LI, A%
VIR, MRESED RIS, KBS B RN SN B Y
LA L, END % 29 ARG OFELL FIFEE A 5 20T
END (unexplained END) & &2 % FRWEEZ 21 C»
ZREBIIZ BT, END I3 15~37% 24 10 5 2. —HkiiC,
NIHSS 4 piLLEONIS % PF ) A ERIE % END & 5%
Bl IVO & 4E ) BERIZETI34HIC END 2R 1
3 FEIIMA T, MREIATORE (collateral failure) 45
DIMAT I 7 FREER % Ik O 12 (thrombus extension)®
IO EA~OFEE) (thrombus migration)®” 80 i B 0> 95
FEDSEND O & LTSN TWAE, Zhbid, FEHE
HEFENZ Lo TR CE LT RBMOD 2 ELELHRELEZZ D
N, EHITFEL CIRRTA W,

LVO (2B T, MIENIMmAT (XA 28 o F e BE A ZE K o
ML BRSO NS, IVO 255 A INFEZE(X, Willis
Bk, MERIEBIIRY &, SESEHBIIRR & NSEBIIRR OW & 28
EIAT & LCRRET 2%, LarL, VO AL TV 5
G, BENIAT I AERER A L, AREE IR S 5 2 i s

Table 1 Summary of the clinical course of patients with mild stroke with large vessel occlusion without reperfusion therapy

Study Patient Inc}usif)n Occlusion site Baseline PA mRS 0-2 at final Mortality at final
Number criteria NIHSS assessment assessment
Mokin et al 204 NIHSS < 7 ICA, M1/2, ACA, BA, P1/2 2" 0 62% 5%
Lima et al 56 NIHSS <9 ICA, M1/2 NA 0 75% 5.4%
Heldner et al 47 NIHSS <5 ICA, M1 37 0 67% 6.7%
Haussen et al 88 NIHSS = 5 ICA, M1/2, ACA, BA 37 9% 73% NA

*Data include death or hospice.
" Data are presented as medians.

NIHSS, National Institutes of Health Stroke Scale; t-PA, tissue plasminogen activator; mRS, modified Rankin Scale; ICA, internal carotid
artery; M1, M1 segment of the middle cerebral artery; M2, M2 segment of the middle cerebral artery; ACA, anterior cerebral artery; BA,
basilar artery; P1, P1 segment of the posterior cerebral artery; P2, P1 segment of the posterior cerebral artery.
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%Y. Z0 collateral failure /£ U 5 EH & LT, MENINAT
BomaFm, Bk EEREE o OY, Gk
X BIMEDLEE Y, — B OTEZE T ¥ S ht5HE &
NTWDLRAHHZ T H %\, Seners 5 1 unexplained END %
720 A VO 2 BT, MARDIFAE % 7R3 T,* susceptibility vessel
sign WETICIER L TWA I &R L, EETIHE, M
2 & BITo DR (thrombus extension) %% END (22728
DLUREMERHEZ LTV 5 ® . 2 0 thrombus extension |, 1
BIMAT DM OENGIT L (RO SN, IIEAR & BE LT
Wk WA RS H 5 . Thrombus migration 1, ZE# A
TR 72 9 B C PP ORI ENIR P 2R E 09 1/3 ICRED BB
EEN, EEFHHECHRIEIROUED S O N L EEDMT
T AREMED R ST 5%, LA L, thrombus migration
I2& % END 122V T, WO DEFHE DT 2 DA
TOOF L F 57252\, Caplan (3, ZERIERET O RRE
FED 20%05, FHED S 24~48 FEH O M ER T 0@ AL~ D
BENCBEML7ZEND # 232 L HEL T2 Y. 2ok
2, LVO % £F 9 iifliZEd END OJREL 4 Th 4. 72, M
BIIMAT % FAG T BE 72 S 5 MmN & VT b, HfE
CBRIMGE D ZEA LA BIZ T 2 2 L 13 T& T, END & Haiic il
$5 2 EATEEL .

LVO # A3 2 BHEMEZE CTIE, LRROREBICL > TEER
BIRIMATASAE L, END 2 232605 5. Lo LGN
(A, EIIAT AN 7 G AR R B T O S P 3R IR T
IGIEBAIATT HEIER (therapeutic time window) ASE\7=@ 950,
END % FUISE R L, sl L2179 S & TE L,
MFEIRDOUESH SNSRI H L EHERD. ZD72D
e BElE | A IRATRIE TH » T H, LVO 22 L 72358 7%
%R AMENAT OGP & SR ES T 1 A 2 IR & 1T
vy, END % 5 L 72356 0BG I 2 2 0 d % 5 % v,

EAE IR RO BRERE

1. FOEMAEZE 1K 3 5 rt-PA B

NIHSS 5 PAF OESERTZEIEGNE, KB5S rt-PA #HiE
BT 07 MEHEGEBRN SRR S NTB Y, TOEEIR
AW ENTHRWY 5287 AR * & fjHT T,
rt-PA BHA R 1 NTHSS 0~4 OFEFIZ BT, 3~6 » A%
DO¥z ) B (mRSO~1) OFEIAE ZHINS &7 (ct-PA FHdH
WD 69% vs. T b — V1 59%) V. EREERNIEZE
T % rt-PA SHERREIC B 2 BIEIIZE 0 2 & AT CIE, rt-PA
FHEREL, B AT (mRSO~1) OEE&ZBME 725 0
@ (rt-PA HHEELEE - 75% vs. IR GHE - 68%), JEMEMEIE
A MO (rt-PA SRR 0 1.9% vs. FEFGHE 1 0%)
AR ENT WS P NIHSS O SE7Z 1T TR, ZDNEDN
PH, EEOKE, AR FES EEOREICIORN
% b @ (disabling deficits) TH L&l 5 2 2 & QEET
5% NIHSS 0~5T, H#HEGRHH EOREICO%RA
5 72 WHLEEAEIK  (minor nondisabling neurologic deficits) % &2

T 5 WHEMAEZEB 03 5 rt-PA BHEIEE OB W % e L

BRARMIES 595275 (2019:2)

729 v & 2L itiAER (PRISMS iBR) Tld, rt-PA HE#
X7 A 325 mg #%5- & i LT 90 H A O#F 2 T L
o7z rt-PA BHERER OREBIEEE N B L) 2
ERBNTERMERT LD BHPEICEZYO» b Lk
WO BRI SER b rt-PA BHEREC X ) BROWENE
SNBSS 5 —T7, WIMEEPHED ) A 7 13T 5
ZLERBERRECTHHAL BEEREINETHS ).

2. THERFAREH T 5BEMNBEEDOBFRBRE

PAR, ZAETEOE NG T /3 A A % 7288800 i
KRR (mechanical thrombectomy; MT) 2% 722 & 12
£ 0, BERMBZE IS L O ERESIIRE I TR Y, Kik
DHIRZ IS 5.

1) rt-PA BHARRE A & F 0 WIAF IO & FEBEARE (rt-PA
HERSE 21X MT)

Urra 513, LVO #7435 NIHSS 5 LU T O E&Eyfi 5E 88 5]
I b, FHEEAREEZ T b o7 4761 (53%) &, FBEE
7 (ct-PA BFARE S 7213 MT) %523 72 41 81 (47%) sl
R BRFRIIIT L 72%. FREAEE T R R RS
S (FRBHEEERE  79% vs. RAFIGIGHERE 1 11%, P < 0.001),
FHEA S 3 7 H LN OMREREEE (NTHSS 1 2L E o) o
EIED AT o fe (FBLEEEE © 15% vs. PRAFAYIGIETEE
41%, P < 0.001). JEMVEEEZEN LM OMEIIZZED R h o
7o (FEBmAR LT £ 4.9% vs. TRAFMIEHAE 1 0%, P =0.134).
COMER G A VBN TIE, FREIER, rt-PA HHIE
T F R OIRERYG IR & I L CIETEER, R MR BE S P I
AN 5 2 L% <, 90 HEORGRIF (mRS 0~2) @
HEEFATICLESE (Fy A 9.27, 95%EHEIXH 1.71
~50.29, P=0.04)". 2D X2, VO %A B i 2
IZBWT, FRIEAERIE rt-PA BHEISE R & 2 OEREIE
L IR L CHRIR A UGE T A WREESS R ST wv b,

2) rt-PA B A SO NERGE & MT

UEAELVO % 85§ 2 BRERAR 221204 5 MT O i I E AT
HENTWVD (Table 2). ZH5HDOHEEIE, T2 NIHSS 8 L
TOREFIF FFRIZMT 247N THBY), 90 HHED mRS 0~2
DEEIL64~97% Th - 72 %~ FEpk A LI 1.4~
12% <, HERMES collaboration ¢ 7 — % (Ji {4 BE 25 A A 1M1 -
4.4%, parenchymal hemorrhage type 2: 5.1%) & [A]%E D
75%\» V. Haussen 5%, NIHSS5 LLF @ LVO & ffiffiZe |2
DV T 88 BIDNEHEERE (rt-PA BRI IfTE 9.1%) &
30 > MT # (rt-PA I THETTE 40.0%) OGEEBHEE,
BREFE~y F v 7RIS L7z #5R14E MT 207 LT
NIHSS ®tks%, 3~6 » A#d ADL A3 (WEHABEE : 69%
vs. MT #£:93%, P=0.04) EMEL T2 EmR LAY,
—7Jj Sarraj 51&, NIHSS 5 LLF o LVO & BEIIEZE 120§ 5 i
PR % MT B 124 B (rt-PA SRR M4T2 31.4%) &N
FHEFEE 90 B (rt-PA BHEREHITE 32.2%) ORT, MM
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Table 2 Summary of the clinical course of patients with mild stroke with large vessel occlusion who underwent endovascular therapy

Study Patient Inc}usipn Target vessel Baseline PA Successful mRS 0-2 at Siiﬁgzigsl?;ilc Mortality at
Number criteria NIHSS reperfusion 90 days hemorrhage 90 days

Bowen et al 72 NIHSS <8  ICA, M1/2, VA, BA 63" 39% 93% 72% 5.6%* 9.7%
Dargazanli et al 138 NIHSS <7 ICA, M1/2 5% 58% 81% 78% 1.4% 5.1%
Pfaff et al 33 NIHSS < 8 ICA, M1/2 57 67% 79% 64% 6.1% 9.1%
Bhogal et al 41 NIHSS <5 M1 NA NA 88% 75% 4.9% 7.5%
Haussen et al 30 NIHSS <5 ICA,M1/2, ACA, BA 4* 40% 93% 97% 6.7%* 0%

Uraa et al 34 NIHSS <5 ICA, M1/2, posterior 4t 47% 91% 76% 12% 12%
Shang et al 93  NIHSS <8 ICA, M1/2 7% 28% 90% 73% 8.6% 5.4%

*Data include any parenchymal hemorrhage.
" Data are presented as means.
“ Data are presented as medians.

NIHSS, National Institutes of Health Stroke Scale; t-PA, tissue plasminogen activator; mRS, modified Rankin Scale; ICA, internal carotid
artery; M1, M1 segment of the middle cerebral artery; M2, M2 segment of the middle cerebral artery; ACA, anterior cerebral artery; BA,
basilar artery; P1, P1 segment of the posterior cerebral artery; P2, P1 segment of the posterior cerebral artery.

AATR YT Y TRfTWHB L& 2 A, MT I3H B R GHR
BREERS eh ol (v X117, 95%EHEIXH 0.54~
252, P=0.69)%. LVO % ) SRSk LT, rt-PA
FREEZ GONEHARE MT O E L 5WERTH L H, T
LU AFE LN TR VONBUIRTH 5.

3) MT DHtif7HE

LVO % A3 2 BHEMIIE IR L € MT 2479 ¥4, ek
MERNCBATHEZ T NE& 2 (immediate MT), 5 Wi
NEHAHE & JeiT &4, END % R0 72356 1B ING# & L TIT
I RE D (rescue MT), el 22 IR AR D W C b iR
ENTWV5D.

Kim 5%, NIHSS 5 LT LVO % &9 % B 2 92
122\ T, END (NIHSS 1 f5LLEO#IE) % 525 rescue MT
wATo 722100, BRAFRYIGHREE 71 GO & i L 7.
FOFER, rescue MT BECH EICHEIR BIFH% < (rescue MT
TE 0 52% vs. TRAFIYTAIERE - 23%, P =0.013), 3 7 Hth0ix
JERIF LB L T2 e s (F v X109, 95% (5 HEX
3.06~38.84, P <0.001)* rescue MT DEFMEATRIZ S 72,

Haussen 513, LVO % A9 A NIHSS 5 LU F OMHEZER] 2D
T, immediate MT # 10 5, WEHGHETITE 22 HlO#)G %
intention-to-treat fAHT % FI V> TIHLER L 72 . NERAHEATH:
T GRE, 57 i, SHAZ0 flat position &5 D x5
Mirbhzb oo, 96 (41%) TEND (NIHSS 2 ALl Eo
HAHE) % 5R, rescue MT 2% BN S 7z, ZofE4:, NIHSS
1 immediate MT # CH #1283 L T\ 72 (immediate MT ¥ :
—-2.5 vs. NEHAIIEATEE © 0, P < 0.05). 90 H & 0HIFERIT
(mRS 0~2) DE4r1% immediate MT T BT 22 @258 - 72
(immediate MT #f::100% vs. NERGHEATHE: 77%, P =0.15).

AR, VO & BREE M 22602k 3 %, MT JafT R 12

B3 2 L tiak L M ZE 0 s £ T\ 5. Dargazanli & 13,
NIHSS 7 DUF @ LVO & BREEE I AE ZE£450 12 D\ C immediate
MT % 47> 72170 i &, WRHGHRIEATEE 131 B 0% % 1h)
27y F U IBICE L2, NERAREITRETIE, 24
% (18%) |2 END (NIHSS 4 Sl EO#E) %588, rescue
MT 28BS 7z, Z0iE%, 3 7 Hi2D mRS 0~2 OFIE
(immediate MT #£:77% vs. NEHGHEATHE 78%, P = 0.84)
I CTELRD LA >72. —F, Nagel 51k, NIHSS 5 DL
ToILVO #H 3 2t ZER 22> T immediate MT % 17> 72
80 &, WEHAHEATHE 220 Bl % HH L, immediate
MT (J8z)7 BT & B LTz (F v XM 3.1, 95% B THIX M
1.4~6.9)%.

LVO % £ 9 TERENAT ZE 1235 3 5 rescue MT O A &)1 A
SN EIZ&Y, WERAEHES, &% MT O AR % &
WA BRSO H ShTw b, BB T, kb
BEHICMT 2179 ik L, WERGH & JeAT UIEIRBE R 2
rescue MT Z3BINT % D &H 5068 TH A9 I13H S »
T, GHB7 v 7 aMLEEBICHIFE L 72w, Lo L,
rescue MT O X 912, FIERFHICEED 59 12 MT % f#lAE
b THEE I %% 2 5B L o724, VO % £ TN
BZEIZ6f LTk, END #&HHICE W2 E 2 BI52, MT %4
W72 ITET OB, rescue MT # JAT 7] BE 72 Mgk~ D%
S5, EERSEISE R MIEATRO SN DTk AW EZ D,

ey

=¥,

FRRBENAR A FRTE L TV 5 NSEENARRAZE

=

R#RIZ, VO O THRERMMZEZ 2T 2HE0L0ICY
Bb57, BIMAMREREEL 2T 52 0H 5, kM

IR BT L 7 NSEBIIR BIZERE 12D CEER & OME % 484
L7v, WNEBIIREIZER, SSRMT P ERLALHET Y,
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HR ISR A (leptomeningeal anastomosis), Willis By, #f
SRR Z N L72MEMATON) =32 a YA EERTO,
SRR, EREARETH ™. Kalx, WEBIIRIEZEL T
W2IZH S, MIEIMAT & A L C R o FR RN B AR A3
TSN TWBAES &, R B IR B A7 2L oD PR S Bl Ik B 26 i
(Internal carotid artery occlusion with patent middle cerebral
artery; ICO with patent MCA) & IF-0F,  [E4Hl > Fh KM B AR A3 P
FEL T L NSEBIIRMZESE (ICO with occluded MCA) & X5 L
Tw % ™. ICO with patent MCA &, Willis Bk % /- L 72 %
B MEIMATIC X, SRR A OB A2 5 ™.
L2 L, WSHBIIRIZHAES 5 ke 2SN SEBI IR S b 50 <> A
FHARICREEY T 5 2 L2 X - T, Willis BjARER 2 /- L 7 &l i
TTORETASZEPEM 2, BEUTHRER DS E T 2 560D
% (Fig.1). 2%, MEILATAEE 72 R g TR O i %€
5, MENINTOZ LSl E TR Ol 28 |2 28RS %
728, A OMREATOIKEED S 13T HI R 2 A 5 L1
%. %7z, thrombus migration |2 & % fifHERIEE, (GHEAT
7213 T 7 < rt-PA BRI E SR IS NGH A b R U5 72
O, PR #IS B L O TR O e 1 T 4.
4 513 215 0 ICO with patent MCA D FiRFE#E, FHH
R ORRIE R BT L7, 2006 4F 1 A 7205 2015 4F 2 A 12
PUFC, INERRESHRBEMER ¢ ¥ — I AR L 725D 5
7 BN ORI O 9 B, NEBIIREZE % 7250 5 iE B
R BITHRIIRAT L7z, 77 Bl ICO @9 %, MRA F7z1d1
BT, WEINAT 2/ L TR O R RIFEIIRD L S v b
ICO with patent MCA 34 5l &2 /5 & L7, 216 OIERIZ, A
BBy NTHSS 10 il OFEIL 17 $17C, NIHSS 10 DL EOFEAE
FEE 7B CTHh o7z, BIERD D B, 36 (18%) IZE2ME
WIEFRELTDN, 146 (82%) 13 F T RFMIIHR S 7.
AL & 2 72 14 Bl 9 B 761 (47%) THIFHEIROH
A (NIHSS 4 JU EoiE) 2Ho, 209 5 6 flHtmE
WiGHE L Z 72, BEFOH 6, 124 (71%) TIENGE
A b, 560 (29%) ASRAFHTINFE S N7z, BEREE, &
FEREO MAE NIER ORI, #E#thoMmisBs), 90 HEO

Patent MCA = Good collateral

Collateral MCA flow

FRARMIES 59 %25 (2019 : 2)

#)m BAF (mRS 0~2) O#IEZ I L7z, @ osis)
V&, PHZEERAL S R o0 N SEBI IR 56 b 50 R A ORI B IR 27 #6512
AL L7 E R LT

BWE T, APBERED NIHSS 25 B AZEIETH - 72 [BIE
#:2 (Interquartile range (IQR) 1~4.5) vs. ESERE 18 (IQR
12.5~23), P < 0.01]. FHEHEHRNAIITENS 2h o7z, ML
EPERBIZ BT, ARFRES (TICI grade 2b~3) 127
7% o7z (BIERE  56% vs. TAERE © 67%, P =0.67). 5
FEA & F S E TORRIZ,  F 9 IRAFIISIE S NHER] A
ZLEENTVD 720, BEHTHBICERE L T [BYE
#1673 % (IQR 403~1,860) vs. HJiEHE 1 331 77 (IQR 185~
484), P=10.04]. L>L, 90 H {2 DEFRIF O G I3 EIER
TIRNMEA D S o 72 (BEIERE © 53% vs. TAERE © 24%, P =
0.16). —75, #a#Ed (BRI, MEWNIRES) O thrombus
migration (X, BEM CTHZIZ 90 HZO)F BIFOE & % K
T&E72H DD (thrombus migration 7 L : 80% vs. thrombus
migration & 1) :14%, P =0.02, Fisher ®1EMiME), HAERE
TSR L CHEREEY 5 2 % 20> 72 (thrombus
migration 72 L : 0% vs. thrombus migration & 1) : 29%, P =
0.54, Fisher D IEHEITE).

PLEofER A & ICO with patent MCA (23T, MIFIIMAT

B8 R RER O iR 13, thrombus migration (2 X % £ 7 1
BIIMAT ORI IZ K & 7B & 20T D BRI DS R S vz, — T,
B AT ASANT45 7 FSER 14 therapeutic time window 7354 <,
B £ COR MG IS L CRE LB L5258 E 2
7o, F RS R MEIATOS AR 7217 Tk <, HEHER
WA & RIMENIATO LS BT, WEIMATAER %
BEAE O ICO with patent MCA OHEB] (ICO with functionally
patent MCA) |2k} L T, 4FICMERBEI OB FIR % &
ToIRHRRBE DS LS R T e 2 7R L 72, VO %8 3 2 B
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Fig. 1 Schematic of internal carotid artery (ICA) occlusion with a patent middle cerebral artery (MCA) and thrombus migration.

The migrated thrombus interrupts the collateral MCA flow. Consequently, acute ischemic stroke with a good collateral circulation

changes to stroke with poor collateral circulation. NIHSS, National Institutes of Health Stroke Scale.



TSI A A9 2 0 7 Bt i

BEhH)IC

REGTIE, VO 243 AEENEIE D END OJnE, T
HFREIZOWTHERL L 72, BN 221, rt-PA BHEE, MT
FEORFFIIRI % o 7B 2 OWEE B L 72 BTEIC B
W, RIZEEDEZHIBTH L. FEMEEL, SEERO
MEAEIR 2SR T, END IC & 0 i 2 i aAR B2 556
MHY, FHZLVO 2 H T 5 61T, END 24 2 TR (2 fll
BIIMATDOIRRE, WM ZEDIHERET IO W T OREEZITD AT
X% 5w, LA L, VO B9 2 BHEEZER, HFI12 END
U AERIEDYE ., collateral failure 5%, F/ZANHH 72 B
Ltk a e HFIC L > CTEND 2 23 2. BUER 4 257 2 % I
B MR T, T O RS % R I EHI§ 4 2
EIETE Y, END ZIEMEIC TS 2 2 & IZWEETH 5. END
OIFEE S HICHLIT 5720, FRE ISR O REx
BRTXLMETEOMBEILEIND . BIERMBE | LT
b rt-PA #HER L, MT &0 H @B LA R 2 TR H
B, WIMEEPHED ) A7 bbb, TDi=%, Bl TH
HEENTWDLTF—F2BEI, BN, FENOT5RIRG
ATV, BRI EZRET M VOrBIREE 2 5. £
7z, I AR O 72 A ARERNIIRBICd 525, END % 72
B 72356 D rescue MT 1E, PREAFIINIIE & B L CHR) 2 1] RE
5% % . ICO with patent MCA Tl thrombus migration (2
& o THRIENNAT OIREEDSBIRC AL T B 720, I NHE %
179 4, BIEINAT OIREEIZ X - Tld thrombus migration %
B IR R & & W 7GR I AL b L, S, 1
Bl 38 102 D A A 1k R0t o 2 FEATIRE ] 2 B & A2 9 B 7212,
T v 7 MEHHGAER I X A RGEED 2B

HEE AR ORMEETH 2, BT 7235 A S AR A T BE N
FRENRRIL G SE A, A gk Jem B Ay R A BORSE A, BRI
BRI R R R —BRSE A, AR oA, JUNKRSREPEE 70t
ZEbE AR R BB — e IR L 5

MEB ARG LZEE L, BIRT & COLIRREIZDH 5 i3,
FEZwInbE) TEA.

X

1) Goyal M, Menon BK, van Zwam WH, et al. Endovascular
thrombectomy after large-vessel ischaemic stroke: a meta-analysis
of individual patient data from five randomised trials. Lancet
2016;387:1723-1731.

2) Goyal M, Demchuk AM, Menon BK, et al. Randomized assess-
ment of rapid endovascular treatment of ischemic stroke. N
Engl ] Med 2015;372:1019-1030.

3) Campbell BC, Mitchell PJ, Kleinig TJ, et al. Endovascular
therapy for ischemic stroke with perfusion-imaging selection.
N Engl ] Med 2015;372:1009-1018.

4) Powers W], Rabinstein AA, Ackerson T, et al. 2018 guidelines
for the early management of patients with acute ischemic
stroke: a guideline for healthcare professionals from the
American Heart Association/American Stroke Association.

5)

6)

7)

8)

9)

10)

11)

12)

13)

14)

15)

16)

17)

18)

19)

20)

21)

22)

59 : 89

Stroke 2018;49:e46-e110.

Grotta JC, Welch KM, Fagan SC, et al. Clinical deterioration
following improvement in the NINDS rt-PA stroke trial. Stroke
2001;32:661-668.

H A 2 2 g i e i R ) b - e PRI S H 43 rt-PA
(T WT 77 —¥) FER iR &, ot PA(T VT 77 —
) ERILE I GIRRET H T iNZE R 2017;39:43-86.
Khatri P, Conaway MR, Johnston KC. Ninety-day outcome rates
of a prospective cohort of consecutive patients with mild
ischemic stroke. Stroke 2012;43:560-562.

Nedeltchev K, Schwegler B, Haefeli T, et al. Outcome of stroke
with mild or rapidly improving symptoms. Stroke 2007;38:2531-
2535.

Rajajee V, Kidwell C, Starkman S, et al. Early MRI and
outcomes of untreated patients with mild or improving ischemic
stroke. Neurology 2006;67:980-984.

Maas MB, Furie KL, Lev MH, et al. National Institutes of
Health Stroke Scale score is poorly predictive of proximal
occlusion in acute cerebral ischemia. Stroke 2009;40:2988-2993.
Fischer U, Baumgartner A, Arnold M, et al. What is a minor
stroke? Stroke 2010;41:661-666.

Dargazanli C, Arquizan C, Gory B, et al. Mechanical throm-
bectomy for minor and mild stroke patients harboring large
vessel occlusion in the anterior circulation: a multicenter cohort
study. Stroke 2017;48:3274-3281.

Laurencin C, Philippeau E Blanc-Lasserre K, et al. Throm-
bolysis for acute minor stroke: outcome and barriers to manage-
ment. Results from the RESUVAL stroke network. Cerebrovasc
Dis 2015;40:3-9.

Reeves M, Khoury ], Alwell K, et al. Distribution of National
Institutes of Health stroke scale in the Cincinnati/Northern
Kentucky Stroke Study. Stroke 2013;44:3211-3213.

Ferrari J, Knoflach M, Keichi S, et al. Early clinical worsening
in patients with TIA or minor stroke: the Austrian Stroke Unit
Registry. Neurology 2010;74:136-141.

Kleindorfer D, Kissela B, Schneider A, et al. Eligibility for
recombinant tissue plasminogen activator in acute ischemic
stroke: a population-based study. Stroke 2004;35:e27-e29.
California Acute Stroke Pilot Registry (CASPR) Investigators.
Prioritizing interventions to improve rates of thrombolysis for
ischemic stroke. Neurology 2005;64:654-659.

Romano JG, Smith EE, Liang L, et al. Distinct short-term
outcomes in patients with mild versus rapidly improving stroke
not treated with thrombolytics. Stroke 2016;47:1278-1285.
Heldner MR, Zubler C, Mattle HP, et al. National Institutes of
Health stroke scale score and vessel occlusion in 2152 patients
with acute ischemic stroke. Stroke 2013;44:1153-1157.

Kim JT, Park MS, Chang ], et al. Proximal arterial occlusion in
acute ischemic stroke with low NIHSS scores should not be
considered as mild stroke. PloS One 2013;8:670996.

Mokin M, Masud MW, Dumont TM, et al. Outcomes in patients
with acute ischemic stroke from proximal intracranial vessel
occlusion and NIHSS score below 8. ] Neurointerv Surg 2014;
6:413-417.

Lima FO, Furie KL, Silva GS, et al. Prognosis of untreated
strokes due to anterior circulation proximal intracranial arterial



59

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

)

fud

N

g

~

=

=

=

~

~

N

fud

N

g

~

N

290

RRPR iR

occlusions detected by use of computed tomography angiography.
JAMA Neurol 2014;71:151-157.

Hao Z, Liu M, Wang D, et al. Etiologic subtype predicts
outcome in mild stroke: prospective data from a hospital stroke
registry. BMC Neurol 2013;13:154.

Rebello LC, Bouslama M, Haussen DC, et al. Stroke etiology
and collaterals: atheroembolic strokes have greater collateral
recruitment than cardioembolic strokes. Eur J Neurol 2017;24:
762-767.

Lee PH. Isolated middle cerebral artery disease: clinical and
neuroradiological features depending on the pathogenesis. ]
Neurol Neurosurg Psychiatry 2004;75:727-732.
Lakshminarayan R, Scott PM, Robinson GJ, et al. Carotid stump
syndrome: Pathophysiology and endovascular treatment options.
Cardiovasc Intervent Radiol 2011;34(Suppl 2):48-52.

Kawano H, Inatomi Y, Hirano T, et al. Vertebral artery stump
syndrome in acute ischemic stroke. ] Neurol Sci 2013;324:
74-79.

Kim SK, Yoon W, Heo TW, et al. Negative susceptibility vessel
sign and underlying intracranial atherosclerotic stenosis in
acute middle cerebral artery occlusion. AJNR Am ] Neuroradiol
2015;36:1266-1271.

Bourcier R, Volpi S, Guyomarch B, et al. Susceptibility vessel
sign on MRI predicts favorable clinical outcome in patients with
anterior circulation acute stroke treated with mechanical throm-
bectomy. AJNR Am J Neuroradiol 2015;36:2346-2353.

Bae Y], Jung C, Kim JH, et al. Quantitative magnetic resonance
angiography in internal carotid artery occlusion with primary
collateral pathway. J Stroke 2015;17:320-326.

Baek JH, Kim BM, Yoo ], et al. Predictive value of computed
tomography angiography-determined occlusion type in stent
retriever thrombectomy. Stroke 2017;48:2746-2752.

Seners P, Turc G, Oppenheim C, et al. Incidence, causes and
predictors of neurological deterioration occurring within 24 h
following acute ischaemic stroke: a systematic review with
pathophysiological implications. ] Neurol Neurosurg Psychiatry
2015;86:87-94.

Seners P, Turc G, Tisserand M, et al. Unexplained early neuro-
logical deterioration after intravenous thrombolysis: incidence,
predictors, and associated factors. Stroke 2014;45:2004-2009.
Thanvi B, Treadwell S, Robinson T. Early neurological
deterioration in acute ischaemic stroke: predictors, mechanisms
and management. Postgrad Med ] 2008;84:412-417.

Alexandrov AV, Felberg RA, Demchuk AM, et al. Deterioration
following spontaneous improvement: sonographic findings in
patients with acutely resolving symptoms of cerebral ischemia.
Stroke 2000;31:915-919.

Seners P, Hurford R, Tisserand M, et al. Is unexplained early
neurological deterioration after intravenous thrombolysis associated
with thrombus extension? Stroke 2017;48:348-352.
Kaesmacher J, Maegerlein C, Kaesmacher M, et al. Thrombus
migration in the middle cerebral artery: incidence, imaging
signs, and impact on success of endovascular thrombectomy.
J Am Heart Assoc, 2017;6:pii: €005149.

Shuaib A, Butcher K, Mohammad AA, et al. Collateral blood
vessels in acute ischaemic stroke: a potential therapeutic target.

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

=

=

~

=

=

=

g

g

~

=

=

=

~

)

=

=

g

59 %27 (2019 : 2)

Lancet Neurol 2011;10:909-921.

Campbell BC, Christensen S, Tress BM, et al. Failure of collateral
blood flow is associated with infarct growth in ischemic stroke.
J Cereb Blood Flow Metab 2013;33:1168-1172.

Pranevicius O, Pranevicius M, Pranevicius H, et al. Transition
to collateral flow after arterial occlusion predisposes to cerebral
venous steal. Stroke 2012;43:575-579.

Alexandrov AV, Sharma VK, Lao AY, et al. Reversed robin hood
syndrome in acute ischemic stroke patients. Stroke 2007;38:
3045-3048.

Palamarchuk I, Kimpinski K, Lippert C, et al. Nocturnal
deterioration after ischemic stroke and autonomic dysfunction:
hypothesis and implications. Cerebrovasc Dis 2013;36:454-461.
Beard D], McLeod DD, Logan CL, et al. Intracranial pressure
elevation reduces flow through collateral vessels and the
penetrating arterioles they supply. A possible explanation for
‘collateral failure’ and infarct expansion after ischemic stroke.
J Cereb Blood Flow Metab 2015;35:861-872.

Zhang R, Zhou Y, Yan S, et al. Slow collateral flow is associated
with thrombus extension in patients with acute large-artery
occlusion. AJNR Am J Neuroradiol 2018;39:1088-1092.
Watanabe M, Mori T, Imai K, et al. Distal migration of a floating
carotid thrombus in a patient using oral contraceptives: a case
report. ] Med Case Reports 2009;3:8389.

Yoon JH, Shin YS, Lim YC, et al. Distal migration of thrombus
during intra-arterial thrombolysis. Eur Neurol 2010;63:62-63.
Caplan LR. Worsening in ischemic stroke patients: is it time for
anew strategy? Stroke 2002;33:1443-1445.

Hwang YH, Kang DH, Kim YW, et al. Impact of time-to-
reperfusion on outcome in patients with poor collaterals. AJNR
Am ] Neuroradiol 2015;36:495-500.

de Havenon A, Southerland AM. In large vessel occlusive stroke,
time is brain... But collaterals are time. Neurology 2018;90:
153-154.

Kim BM, Baek JH, Heo JH, et al. Collateral status affects the
onset-to-reperfusion time window for good outcome. ] Neurol
Neurosurg Psychiatry 2018;89:903-909.

Emberson ], Lees KR, Lyden P, et al. Effect of treatment delay,
age, and stroke severity on the effects of intravenous throm-
bolysis with alteplase for acute ischaemic stroke: a meta-analysis
of individual patient data from randomised trials. Lancet 2014;
384:1929-1935.

You S, Saxena A, Wang X, et al. Efficacy and safety of
intravenous recombinant tissue plasminogen activator in mild
ischaemic stroke: a meta-analysis. Stroke Vasc Neurol 2018;3:
22-27.

Levine SR, Khatri P, Broderick JP, et al. Review, historical
context, and clarifications of the NINDS rt-PA stroke trials
exclusion criteria: Part 1: rapidly improving stroke symptoms.
Stroke 2013;44:2500-2505.

Khatri P, Kleindorfer DO, Devlin T, et al. Effect of alteplase vs
aspirin on functional outcome for patients with acute ischemic
stroke and minor nondisabling neurologic deficits: the PRISMS
randomized clinical trial. JAMA 2018;320:156-166.

Cappellari M, Turcato G, Forlivesi S, et al. Starting-SICH
nomogram to predict symptomatic intracerebral hemorrhage



56)

57)

58)

59)

60)

61)

62)

63)

TSI A A9 2 0 7 Bt i

after intravenous thrombolysis for stroke. Stroke 2018;49:
397-404.

Urra X, Arino H, Llull L, et al. The outcome of patients with mild
stroke improves after treatment with systemic thrombolysis.
PloS One 2013;8:59420.

Griessenauer CJ, Medin C, Maingard ], et al. Endovascular
mechanical thrombectomy in large-vessel occlusion ischemic
stroke presenting with low National Institutes of Health stroke
scale: systematic review and meta-analysis. World Neurosurg
2018;110:263-269.

Pfaff J, Herweh C, Pham M, et al. Mechanical thrombectomy in
patients with acute ischemic stroke and lower NIHSS scores:
recanalization rates, periprocedural complications, and clinical
outcome. AJNR Am ] Neuroradiol 2016;37:2066-2071.
Dargazanli C, Consoli A, Gory B, et al. Is reperfusion useful in
ischaemic stroke patients presenting with a low National
Institutes of Health stroke scale and a proximal large vessel
occlusion of the anterior circulation? Cerebrovasc Dis 2017;43:
305-312.

Bowen MT, Rebello LC, Bouslama M, et al. Clinical and imaging
outcomes of endovascular thrapy in patients with acute large
vessel occlusion stroke and mild clinical symptoms. Interv
Neurol 2018;7:91-98.

Bhogal P, Biicke P, Ganslandt O, et al. Mechanical thrombectomy
in patients with M1 occlusion and NIHSS score <5: a single-
centre experience. Stroke Vasc Neurol 2016;1:165-171.
Haussen DC, Lima FO, Bouslama M, et al. Thrombectomy
versus medical management for large vessel occlusion strokes
with minimal symptoms: an analysis from STOPStroke and
GESTOR cohorts. ] Neurointerv Surg 2018;10:325-329.

Urra X, San Roman L, Gil E et al. Medical and endovascular
treatment of patients with large vessel occlusion presenting
with mild symptoms: an observational multicenter study.

64)

65)

66)

67)

68)

69)

70)

71)

72)

59 : 91

Cerebrovasc Dis 2014;38:418-424.

Shang X, Lin M, Zhang S, et al. Clinical outcomes of endovascular
treatment within 24 hours in patients with mild ischemic stroke
and perfusion imaging selection. AJNR Am ] Neuroradiol 2018;
39:1083-1087.

Sarraj A, Hassan A, Savitz SI, et al. Endovascular thrombectomy
for mild strokes: how low should we go? Stroke 2018;49:
2398-2405.

Kim JT, Heo SH, Yoon W, et al. Clinical outcomes of patients
with acute minor stroke receiving rescue IA therapy following
early neurological deterioration. J Neurointerv Surg 2016;8:
461-465.

Haussen DC, Bouslama M, Grossberg JA, et al. Too good to
intervene? Thrombectomy for large vessel occlusion strokes with
minimal symptoms: an intention-to-treat analysis. ] Neurointerv
Surg 2017;9:917-921.

Nagel S, Bouslama M, Krause LU,
thrombectomy in patients with milder strokes and large vessel
occlusions. Stroke 2018;49:2391-2397.

Kwak JH, Zhao L, Kim JK, et al. The outcome and efficacy of
recanalization in patients with acute internal carotid artery
occlusion. AJNR Am ] Neuroradiol 2014;35:747-753.

Liebeskind DS, Flint AC, Budzik RE et al. Carotid I's, s and
T’s: collaterals shape the outcome of intracranial carotid

et al. Mechanical

occlusion in acute ischemic stroke. ] Neurointerv Surg 2015;7:
402-407.

FH R B8, A — A8, SHSE S BIARP2E (20 3 2 Sk
AT © AR RN TN A 2 ORI & 168 2013;18:
31-41.

Kim JT, Park MS, Choi KH, et al. Clinical implications of
collateral middle cerebral artery flow in acute ischaemic stroke
with internal carotid artery occlusion. Eur J Neurol 2011;18:
1384-1390.



59 : 92 FRERFRESF 59 %277 (2019:2)

Abstract

Reperfusion therapy in patients with minor or mild ischemic stroke

Junpei Koge, M.D."”

"Division of Neurology, Saiseikai Fukuoka General Hospital

A significant number of patients with minor or mild stroke symptoms on initial presentation subsequently develop
neurological deterioration and poor clinical outcomes at hospital discharge. The presence of an underlying large vessel
occlusion is a strong predictor of both clinical worsening and poor outcome. Although patients with a low baseline
National Institutes of Health Stroke Scale (NIHSS) could have been included in some randomized controlled trials, the
benefits of the mechanical thrombectomy for patients with a low NIHSS score are unknown. The causes of neurological
deterioration in patients with underlying large vessel occlusion are heterogeneous, but include collateral failure, and no
straightforward mechanisms are found in the majority of cases. Patients with internal carotid artery occlusion, but with a
patent middle cerebral artery (MCA), can occasionally have good collateral circulation and develop only minor or mild
stroke. These patients exhibit collateral MCA flow via the circle of Willis despite ipsilateral internal carotid artery
occlusion. However, thrombus migration may cause occlusion of collateral MCA flow, leading to dramatic neurological
deterioration. Careful observation and detailed assessment are required for the management of these patients. Recent
studies have examined the efficacy and optimal timing of thrombolysis or mechanical thrombectomy for patients with
minor or mild stroke. Herein, we review the mechanisms of neurological deterioration, and the efficacy of reperfusion
therapy, for patients with minor or mild stroke.

(Rinsho Shinkeigaku (Clin Neurol) 2019;59:84-92)
Key words: acute ischemic stroke, collateral, neurological deterioration, thrombolysis, thrombectomy




