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Abstract

Various recanalization therapies for acute ischemic stroke due to large vessel occlusion have been
attempted, and the efficacy of mechanical thrombectomy for acute ischemic stroke was established by
five randomized controlled trials in 2015. Two randomized controlled trials demonstrated the efficacy
of mechanical thrombectomy more than 6 hours after onset in acute ischemic stroke. Results of those
randomized controlled trials have suggested that mechanical thrombectomy should be performed as
early as possible in patients eligible for acute recanalization therapy as a standard therapy. In this
article, we outline the historical progress and future prospectives of mechanical thrombectomy for
acute ischemic stroke.
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BBk pZE & 2 SV ZE L, Bdl
FEDSERL S MBI PHZEBIIR % TR &5 2
& ORI R 2 SGE T X 2 erd 4. &
1) 7 T B R L T L AR 2 AR 7T A
IV -T2 4 X—=% (recombinant tis-
sue-plasminogen activator: rt-PA) @ FiE
Th Y, WIENEEOFEM R L7245 HT
b rt-PA BHEFGEOBISEI IS L Tk e 2 &
BLTH ) S e s Tn Y, —J
T, ¥4 7 0% T — T IVORFIE IR
EHIC K B FBHEAEA A SN TE . BE
6 g LA o RN ED R PAZE L0 L A n - A
oz Rl Tuya¥F—¥iEvAfruahr—7)
£ 0 BRI H T3 5 R FTREIE OB/ )%
751999 4EIZHE S 2Y . AIT L FBEOIE
BIIR L a - — ¥ & 7z RETiEko
7 v & s B (randomized controlled
trial: RCT) 2SBAG S, FAem9IC 2007 4122
DEMEDEHRE S 7Y 25, rtPA EHEREA
2005 4F |2 AFR T b ORISR FE S LS i 28
EROE—FINE o/ ETILCERTH S
3oz, L L rtPA BHERREClINE
SREIIRBAZE IR 5 R ERAME Y, &
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BB BN A & [ L PAZE IS % PR & &
LM AR MU ER ST & 72 %<
® RCT 2SHEAT S, 25 OFER X 0 iy
AR AU SRR TR &[RRI &
L COMBIATETL SNEGHD S 6 7 B IEREDM
FFEND . AR TR M RIUE A TR
LTCEINE TOREICOWTHILL, 4%
DRZEIZONTERT S,

e M EIEEORR

2008 412 Merci ') b 1) —/¥— (Concentric
Medical Inc, Mountain View, California, USA,
M) (K 1A) & F 780 ke U o
BN RE D S S 1, 2009 4F |2 Penumbra
v A7 2 (Penumbra, Alameda, CA, USA) (X
1B) % M\ 7B A S S 1 72Y. Merci
M) =N RS SN R ARD T
AX—&7 1452 hClfex i LAY %
LDTH Y, Penumbra ¥ AT AT HEIAYK X
ZIE D #H 57 — 7 )V (reperfusion catheter)
ZIMARFBICFFEL, WEIAR Y F1ZHH L TT A
Y — TR L 2SI 2 W5 IRE§ 5 b DT
H5EH. INHD2OOHETIL, FIEFR 8 Fif
VI D rt-PA EHFFE OB 5\ ISR 5]
IZBWCHEIMGE O NGE, RS AEIC

A

1 A MerciV) b)) —/¥— & B.Penumbra ¥ A7 A %R,
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WHT B EATRENSY. RKFBICBVWTH
2010 412 Merci V) b 1) — /N =75, 2011 4E 12
Penumbra ¥ A 7 A 2SSEFAGE S ALIE B
4 A L O B IRIS FAME £ - 72

AT MY M) —=N—DFEG

NMENRIE AR S I BRIRIGH S LT 7z
AT v b % PHZEMAE CRER LTI 2 i Ll
W ZiEHETEzHA SN, 2010 FFICZDOR
RS SN A7 ) M) ==
FAZEIZ D% A5 72, Solitaire FR (Medtronic
Neurovascular, Irvine, CA, USA), Trevo
(Stryker, Kalamazoo, MI, USA) ® A5 > k1)
N = N—=HBEE S A, 2012 412 Merci U b
1) =/3N—& @ RCT Tdh % SWIFT #48:", TRE-
VO2 HER AR Sz, WFRoOMRERD X
7 M) MY =N THEERPAEICE
MPAEEPHEIZD 7% <, BRRERIGOUGEEAVR S
2. INLORRE ST ZARIFTH 2013 4F12
Solitaire FR 2%, 2014 4F-\Z Trevo 733853 KGE S
N7z, ZO—7)7T, 2013 4123 20 RCT A%
HE3NTz BER 3 FRE DI o S 28 &
& rt-PA BER (0.6 mg/Kg) 1251 &
f5e < BRI PR HE & rtPA #3952 (0.9 mg/
Kg) 2R 1 5317 s & L L 72 IMS3
SERY SEE R 4.5 R DN o S AT 22
rt-PA BERE & INIME EHE ISR Y 431 T
# |72 SYNTHESIS Expansion 384", &4k
8 g LA O R i G BR T i B IR P ZE o 2 I
FEZE & HETR MR & 2 [BI1~ ) > 7 T 5 % 35
Wr 729 2T rt-PA BB & M G 12 HR
D 4313 T L 72 MR RESCUE 3(ER"™ A3y
Sz, LarLlInso 320 RCT Tldwg

NL ATV MY M) == HDIEFEICA %
CIHRD T3 AR FHDH SN/ 05
MR, HERGE CORBANELS, F72
FZEME OB EDSGHE S T e o7z
ZELHY, WNENEROERMEEZRT I &
MTELho72W,
2015 |2 FEE SO G ER F B IRPHZE 2
& B BN ZE 2 0 5 & L 72, MR CLEAN"
ESCAPE', EXTEND-IA', SWIFT PRIME"™,
REVASCATY o 5 2® RCT 235 £ #1172, MR
CLEAN, ESCAPE, REVASCAT i rt-PA #HE:
FRIE % B O R & IR + BERAY I
¥ [ % i % L, EXTEND-IA, SWIFT
PRIME {3 rt-PA B 805 & rt-PA B RS I +
B I A DU & LB L 72 RCT T 5.
MR CLEAN T3 7 /354 2R F I HI# 13 7%
Do72D3815% TAT > MY MY — =23
HENTBY, Zoftior 4 2D RCT TIE AT
YR M) = N=R T D EHERED D\
13585147 5172, MR CLEAN, EXTEND-IA,
SWIFT PRIME T3 384 % 6 I: [ LU, RE-
VASCAT 1% 8 B[ LA, ESCAPE (% 12 R LA
PR AR A [T O BRAG S TT RE 72 FE 1 S
xR E &7, F72 MR CLEAN DAt ot
LT 7 OGS B\ WCIZHEFR IS X 5 I
RF VT T QI IO T IER O BINIL A
Bz, 5002 TOHRCTIZE W THM
HIAR IR E O E ARMEATR S (3R
1), American Heart Association/American
Stroke Association & 0 ZVEHAINAEZE XT3 5
MENEBED A BT 4 »asgsFans?.
FNHI2 &L FIERT O modified Rankin
Scale (mRS) 0-1, Z&JEM% 4.5 K LI rt-PA

#1. A7 M) MY == 7R BT OF HIEPR SN2 50D T ¥ 7 A LILEGER

Study [ Age [ Time from onset | NIHSS Used device | Thrombectomy vs Medical treatment (%)
mRS 0-2 (90 day) | Mortality SICH
MR CLEAN' =18 =6hr =2 No limit 32.6 vs 19.1 21vs 22 | 7.7vs 6.4
ESCAPE'® =18 <12hr =6 Stent retriever 53 vs 29.3 104 vs 19[ 3.6 vs 2.7
EXTEND IA"” =18 =6hr No limit Solitaire FR 71 vs 40 9 vs 20 Ovs 6
SWIFT PRIME'? 18-80 <é6hr 8-29 Solitaire FR 60 vs 35 9vs12 | Ovs3
REVASCAT? 18-80 =8hr =6 Solitaire FR 44 vs 28.2 18vs 16 | 19 vs 1.9

mRS: modified Rankin Scale, NIHSS: National Institutes of Health Stroke Scale, SICH: symptomatic intracranial hemorrhage
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BRI A AT, PHZEIMAE ASNEEENIR S L <13
RRAMEIIR (M1) C, 187%LLLE, National In-
stitutes of Health Stroke Scale (NIHSS) A 2
TA36 AU L, JAHBEOBIMKEE TldZ < (Al
berta Stroke Program Early CT Score: AS-
PECTS 6 sibl 1), ZEhED> 5 6 e LINIZiG5%
FAG AT RE 2 E BN L CTAT » Y b —
N=% W HIMENGRZIT) RETH D &
s/ (ClassI, TET Y ALNIVA).

AKIETEH [HEEHEHET A T4 22015 (B
2017 xFIE) IV ICRBROHERD 7L — FA &
LCREs S A, [REE R By e [BDDUH B 2
BIEFERGRSE 48 2 U™ ([CUGET SRS N

72, TN5D5250RCT & AT L 72
HERMES 58 ¢4, H¥hli i [aIPumki
WEHTGRFE & LB L 90 H2D mRS A2 7 & 4
BB K227 M L (adjusted common
odds ratio 2.49, 95% CI1.76-3.53), mRS 0-2 &
HEISEHET (46.0% vs 26.5%), 90 HAIETE
5 (15.3% vs 189%) % 5 H LI O fERE IR
FENHIMFEEE (4.4% vs 43%) ICHEER
Zdpotz. 520 RCT @& F I 125\,

FEAED O HIRBIIG T CORMIAR 72 513 L
JFRUGET DRIRANEA T B T EAURS N, B
R I (RN O S RE (] C A AT B A3 R0 7
\WEE B L CHEZ52 2 EDEETH
B EDIRENTz KED S rt-PA BT
I E T304y, RS BIIRZEH F T 60 47,

FeBE A 5 FEBHE T 90 43 LA @ H R 25k
[£]® Society of Neurointerventional Sugery %*
S s

mieksIh7—FIvE
AT MY MU =N—DLHE

Penumbra ¥ A 7 A DIEWE 7 7 — T Vit
EBIZRIOAL L7273 ADSEA S, WF]
JEWZ &0 7 — 7oV deim | 2 ke 2 J$e L 72K
THT—TIE &S IHET 5 (a direct
aspiration first-pass technique: ADAPT) O &
ISR S 72 2017 4E 12 ADAPT & 2
AR EA T MY - q ik N BN NE 6N
DGR % i L 72 ASTER 2RERY 73 &
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N7z, PRI (85.4% vs 83.1%), 90 Hf%
mRS 0-2 (45.3% vs 50.0%), fiEfeEoEZE N
M (5.3% vs 6.5%) B L UOIELTHE (19.3% vs
192%) EMFETHEEDAON 2o 72,
2019 4E12 5 COMPASS #XER™ 75ty & LRI
WDV LS50 ) ADAPT OJE%
MAVRENTZ. ZDRBERA TN X355
SN, BIIZ B THIEE Tl Trevo NXT,
AXS Catalyst (Stryker Neurovascular,
Freenibt, CA, USA) ([X] 2A), Solitaire Platinum,
REACT (Medtronic Neurovascular, Irvine,
CA, USA) (X12B), TronFXI, SOFIAFLOW
(MicroVention Terumo, Tustin, California,
USA) (K 2C), Penumbra ACE (Penumbra,
Alameda, CA, USA) (X12D), EmboTrap, Em-
boVac (Cerenovus, Johnson and Johnson,
New Brunswick, NJ, USA) (K 2E) 2SS
BMASINTBY, F7T /A ADRESHHEAN
ENDFETHL. GOl TR 47 —7
WEAT Y M) M) == A E D TIE
% [IL4 % combined technique % & L CTw»
5.

FERERFZIRER, FAED 5 BFED
2 U 7 SRR A OIS

SV ZE T I FSRERER D[R] 2 DA B 22

e, WRIEE Th D 2 & AWMER S 7R
(AR HTERRIER) & SSER L R T 572

0, AR ETERREZ] 25 6 B DL ERE LT
WC S EDOSGERLI S 6 BRI LA & HEE X
LIEBIFEES A, F72, 6 BRI RSB L C
WCHMIENINATOSEDTBAF CRIMT 7 AV S
WIGA IS TR & 0 R OUEEDSHIAE
TELIEBIN S 5. FEIEFL 6 FEHI DU (GEAERE
GIRIB % &) OWNFHBIIR £ 7213 H RANEDIR
(M1) PAZEIC X 2 2 ZE 2 i 5 & Lk
MR I PO & BRI O ik % L 72
DAWN #t8#*, DEFUSES {5 A% 2018 412
i S 7z, DAWN GUBR | f e fe i i R Re )
5 6~24 IR O 2 AT ZEC, MEEIR
LRI 7D I A< v F (clinical imaging
mismatch) %3 AEFERE L. Bz
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X2 BAE, ARFCTHEHUEERAT Y M) MY == W5 HF—F IV ERT.
A. Trevo NXT (/£), AXS Catalyst (75), B. Solitaire Platinum (/£), REACT (45), C.TronFXIl (/),
SOFIAFLOW (#5), D.Penumbra ACE, E. EmboTrap (%), EmboVac (£5).

7 AAE L MRI LGRS (Diffusion-weight-
ed image; DWI) ¥ 721% RAPID ¥ Z 7 4 (iSch-
emaView, Menlo Park, CA, USA) T L 72
CT #EFT {4 CEHili £ 4172, DEFUSES #Ex Tl
T AR W SRR 20 © 6~16 B o 2
EZET, RAPID ¥ A7 A2 &) B2 7 & ¥t
JEILFESS & O “target mismatch” #H T 5 &
I S NTHEF 2 RS & L7z, wiiid 90 H
#% mRS R I 7T AYIIAR ORI THEIC
BIFC, JEBEEEZENBMRLIECRICA EAEL
ol (R2). INOOMEE ST XA
IZBWT D [REE R BN IR U A% 2 8
IS 3RV 12, Rl R
25 6~16 BE T, NIHSS A 272810 LL b2
S DWILIZBF % ASPECTS #°7 mibl b (5%
HHEELL ETH A AERM T 7 AN S WA

DOMNHER - HRMEIIR (M1) BAZEBIZHR L

PEBRAY AR PDPUREE & T3 2 2 & 2%k < )
biha, LRtERS N7z AR RIURE O
BISOILR E & BIZHRD & 573 BIHHRHD
M EAHIREE NS,

SHEORE

FHED DIREMIG T TOWREM, H@EE TO
e A2 KRB, RS e 2056 b, INEREIR
PHZER IR I T 7 AR LN 2 ETR IS X % JE i
NI TR E DI Ay FIIHEO W EE
BRI 21T 9 T & ASERRERIG OCE | E
&7 %, RAPID ¥ A7 A Cld CT ¥ iR T
D I I 2 A%k 30 9% A o B % 1 1
7, Tmax (time to maximum of the residue
function) >6 #5 T/R & 4 FEGAR T 508 2 R I
RFVTFTEEFRENTWAS. DWI Tid ADC
(apparent diffusion coefficient) fi5 620%10°°
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2. FHED S RHOKME L 7o iz U EO A AR SN2 2 20T ¥ 5 L LHEGAER

Study [ Time from onset | Imaging criteria Thrombectomy vs Medical treatment (%)
mRS 0-2 (90 day) | Mortality SICH
age=80: NIHSS=10, core volume<21ml
DAWN? 6-24hr age < 80: NIHSS=10, core volume <31ml, 49 vs 13 19vs 18 | 6vs3
or NIHSS =20, core volume <51ml
core volume<70ml
DEFUSE3™ 6-16hr hypopefusion/core mismatch ratio>1.8 45 vs 17 14 vs 26 7vs 4
hypopefusion/core mismatch volume > 15ml

mRS: modified Rankin Scale, NIHSS: National Institutes of Health Stroke Scale, SICH: symptomatic intracranial hemorrhage

mm?/s Kifi & i 7 LS Tn s, B
HETCIZ RAPID Y AT ARZFNIZEHT LY 7
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7T W LT\ B DS, SR IEER(CE
2 ER LGOS E R R . L
BRI T %A A RER, PRINEIIR AR (M2)
FAZERC MBI IR P ZERE 1 230 3 2 BB g [a]
IR E 72T SN TRV WS, #
DEEDPHREENTETWEEY 534 2
DM LW, HEFROm LI L) e o
SEBIN 559 A B 19 v U s sk KAs
S NA. TNFETICE T 8 F i
DRZEHY TN, 2020 4£12 ESCAPE-NAT 2(E#™
PSS S A7z BRI e U & 5T L 7
ST ZE |28 %4 N-methyl-D-asparate 5
FARIEMALRH S NA-1 A %5 L72 RCT
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