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[ Abstract ]
rates of disability and mortality. Endovascular interventional therapy is evidently an effective

Ischemic stroke caused by acute large vessel occlusion is associated with high

treatment for occlusion of large cerebral vessels within the relevant time window, but there is no
established methodological standard for recanalization interventional therapy. The Professional
Committee of Interventional Neurology in Chinese Research Hospital Association organized
cerebrovascular disease experts in China and developed the expert consensus described herein, to
provide a reference for clinicians to formulate technical strategies for recanalization of acute

cerebral vascular occlusion.

[ Key words ] Acute ischemic stroke; Large vessel occlusion; Interventional therapy

oG A Bl ik 2t P 24 2R R S5 B ik (ICA)
KMt s ik (MCA) HEB K (VA) \ZEJE 3 ik (BA)
SETBA I S P 2E 2 7 T A R A P 20%,
HA it Bk R iR AT . REART 9% % B
TR B ok 2 P 2 Al KA A VR T 1Y) P 2R AT
M7 00487 P YA Y7 BE A b 25 44 /= R Bl ik A 2 1) P %2
OB UE S I (R 2 A SR T 2T, LR
ZIZ A IR YT FHE R A, 40%~80% . i
AT Bifi 5 G I A A AR B B AR 2D | R S Bk
AR R A O vl A T s ER R 51 S

B PR S AR B AR I R B R Bh Bk &
PRV ZE B 38 DR AT IR 3] 909% LA E

I N A ATRYT I8 T 20ME 506 28 K 8 ik i
%€, BT O 2 uk B N SME m R (T 2840, A 90IE
P ) B A SR A RS, 202 A N
PR AR Z HORSS b o sh 202 10048 P9 138
FEAR N K AR, 7R 254 3% I PR 52 eI 2
AT S o8 B A FE A L, e R 5 R I e
SN A G E T T S AL E NI F
B AT A6 0 i A R R A, A

DOI: 10.3760/cma.j.cn112138-20220819-00608
WimHE 2022-08-19 AXHE KSH

Sl FAZRS : P EAF SR B 2 s A AP GIRFLll Z2 2 4 . P B SO RS Dk 2 2R v A ATRYT RO
L ZAER]. AR RIS, 2023, 62(8): 931-938. DOI: 10.3760/cma.j.cn112138-20220819-00608.




£ 932 - FAE B 2023 4E8 H 45 62 445 8 ] Chin J Intern Med, August 2023, Vol. 62, No. 8

XoF il REE L+ A H

— A ATRTT B AR i )

(—) M L5 PR AR A

RT3k FHB CTA/MRA A B i K 8h ik Stk
P SEIRA IR, X R — 25 A ATFE iRy R 2
Ta SR, O A b )R i e 2 ARk 20
CTA/MRA #& 4% . X4k, Alberta < FR 35 H 4] CT
¥ 43 (Alberta Stroke Program Early CT Score,
ASPECTS) , Bt Il A% Lo /2F B 45 S5 AR VAL 7 i Ay
B F BB IR o TF IR T AT A0 DA Sk 2505
CTA/MRA B 4= figi DSA B2kL, A Bl 510 7 4 28 A2
I Vi R v T A R A Ay R IR AR AR A2 iy 2% 1|
A7 | P ZE B L7 1 I A 2 15 A AR R T o 2 LA R A
GRS (il A8 07 far 45, LAHS B il 2 V697 3R
W&o A DSA A B T AR AR — SRR IR (1 52 AR
S AUFE MG P FEME S | A SE L v 28 I AE A5

() ARHETH AR SR WS 1Y ]

SOZ NS P9 FE R 8 32 L X6 P 2E
3 70 P B 1 U, T R 3 A A I A ZE 1 BIL A
(I TOAST 43 #4) | P ZE95 78 A FRAL il A B A 19 K
/N AR I AR SR AR L A G R . Herh
I 78 P FE A HIL IR0 s SR s ) 1) OB, U4 5 AR
I ARRE IR, A I s T8 5K, P 2890 48 15218
2R SR

1. 30O iy L A AT 3 80 P P 09 728 30 i I
PRS0 F5 O VR A JE 0 B0 ok 25 sl ok ) e 2, 2
PRI R B bk A ZE G B H AT L) S R
B S S AU A S A R B AR A S )
IR TR

2. KB ks A B Ak e 2 4 2 D A7 I AR T 1S 1
P4 ZER AR IR ISP ZE 9 A8, IR B Sl i
BB R RO HE— RS RN R SR
S 1) IR A P FER AR, AR HE AR S A i el 1 A 2
3 A8 1) 30T Sty , T 24 PR P AR AR T G vy, L i R
D, P SR AN I A PN A AT R 1 9
F 5 3 78 7 Ao 0 B R DL T 5 P 2l koS A e A
B 7% (1ICAS) i HE /i P #2 %€ (90.9% L 12.8%, P<
0.001) , fl- 58 1 2 B0 TR 1 ICAS Y RRURREE Fe 57
JEE L BH P 00 AR B P 43 A 90.9% L 87.2%
80.0% .88.5%"" o 4N FEAIE S M B A= 9 A8 A I LA
I R 185 S50 P S 2 Jeg 38 i A4 70 ff 5 KT
W5 SR W 7T 2% S AR IO | U SRy i IR A 5 )
T B AR B, T S A R AR A R A
Sip 11 (VA ) | = N O [ ) Brake s (B 0 N (S L

Sz, n] BRI Y , 0 B LA SO BB AR
BEAh A BT s X T RSBkt b R AL LA v, A
NIBITHTHR K S T % AR BERT REA B T s B
ARG ERPEREEE ™

3. RN AE BN A L AR R
FOMAE P ZEEAS P28 v 1L R 2 AR o 15 ) 25 1
T LA JZ AR A i AP S i A OB AR . AR e
JE 7 T B PAT P s LA A 2, T e S
B s 2 , Jm A BRI S e SR AL o T S I SR AR AR
AR RERE AL PEBRAE YR O, TR [R] 39 52
HE AR AT EE 20 min DA _E, Qi S 47 £ 4
W7, S5 R P AR IR S 25WR T, i JCBIAG A 2
SMEIJZI LB IE R SN T ARG R

(AR EA TR 4

N Rl KRB TEs & N U R R S s )
TR AE S 3 A Tl B3 (first pass reperfusion )" fY
JECDR, SR ERRT 23 afi A G A 2k o SN I A |
IMAR % e 2SI BE o W T IR B i K, AT %
SEURAR 1t — A G0 S A B B T B Bk SR
A 2 TR AR5 7T o 25 B SRR Al I B A
AESKE I R A P I, A 2% S 5 SR MU S5 4k
W IR S5 7 VA SR o LA PE TR T R R R SR A
PHRE , SCHREAE T B IS Ml SR M e e , A LB — i
PR 2k

AR IR

(—) M A B

el KA %2 02 MU N P8R T R 22 A
B BB BEAT A ARSI, KRBT LA IR 5
Wik R FORIR T B AR R AL ROy g Bk S LU
Sk B LL L 3 R DUk f AN W i 52 Ak
HEARAL B . S TSRS AT, g sk E 3
S BKAFE AL BE T i, AT LR B R it 1l 5
P, s Sk LBk T80 kSR
BRIk S SRR, =R A SR, TR
% R 2> T4 TRV BOR M SR B 2 15 i
T PRI S A, B B A B KA A% . 3l ik
SRS b BNy L el 1R e 5 N S P L C )
s, A RUE R RSB koo B r) BRI A R R
M A FAR, 232 S8 Bk iR DTBR KR (carotid
endarterectomy , CEA)BCE B H A

(VR 78 B A A

TEIRYT T (0 RS v, R A o i) S L 3
T o R R — A B ) R S i L R
B FH A — B 10~13 emo A ECERR S IK JE



RAE R 2023 458 A4S 62 55 8 1 Chin J Intern Med, August 2023, Vol. 62, No. 8 + 933 -

F 3 Bk SE TR AL il v DUOAR 4 7 S R K E
25 ¢m,55 ¢m .70 cm .80 cm 90 em 2 HUAK KM, &
S 118 S i T LA 38 3k 2T ) kB Sk 4 S SCHE
T B AR B B R AR R T
i

2015 4E 5 A 212 A W E BRI Tz T
J& , ) A BOR MOk Bz B E AL rp ) A8 A4 B
PR B 1 A PR AOR . AR E A AR BT
UL RAY v E) A HOBA Rl e R S R R
SR, NI R A A — BoE i Rl A AR H
S i T P ZE AT o, SR 58 UR S ABRAE

(=) ML AP 1Y) 7

1. SRR : 2004 4, [l i, - HLARAE 25 BR
¥ (MERCD 1 By Bt #F 5¢ (A Phase 1 Study of
Mechanical Embolus Removal in Cerebral Ischemia,
MERCI DI IR T SZ R HUR T, A7 A ZH 28 41
B P FAT 1241(43%)™ . MERCLURE 3248
sy (EARTLG R RTUEA iU a2 WOl M IR E N G WAL S E L
Hr— AU 220 Solitaire FR [ Trevo2 3258, i)
FHIE S5 IK8 5 839%" " FI86%" , BT b FHE AL .
H SIRHURRERAE I S RN S 27 T AR b2 1 sk
A BT RS SR B A AR IR

SCRBUR TR B SCHE , 2 I g FoR TR
SRS I S BRI I A 22 [ B G F e, DA T 42
ERE SR ST PRy PUNRI BT S O i R 553
A, R HEIN SRS i A R A R, AT SR F R RE AL
i A (push and fluff technique )", 5¢ DL g i i 55 5
AR B, A8 SO Rl e 3 3y ) iy 2 5
Wik 22 T R ERIRN A E IR, B
IR RREIN . TEHERIR B AR SER B A
TR T B B E R (aggressive capture for
reperfusion by Trevo)™", 55 Fif # 1 DXl #£ F % F 56
R, RVZIHE S 3 22 (S35 5k
AN, 2 A SR T LA Y A T AR R )
S R Ar I AS: K 53 SCRRASE (A XU A 5 30 Bk
KRG rR Bk bR T 2Z 8 By ke, IFFEE # H T
SCHRAOAR (dual-stent) ™ {H 25 2T R BIBUECA4Y
AR AT RE 214N SR I A8 BE R 4543 , PR M TS e
INFIAR IR SR . Sl SRR B, R
i S TS SR AT G N S 2R S R = (Rl R T
(v s 3 T 2D KT L4 B P VR AR IR

2. Fl OB « Al RO B AR B S R
BT 15 A4 A A XS I A A T, R AR R R
TRE S AR S S BRI o SR

ORI IR, A 775 A 1t b D00 S PAD 286 0L/ 1) LA
AR 728 L4 ) B AR e 5 il YTl 98 . T4
ok, B Sl A TR A VE BT RS ACR
Hy k2L, DL — WG o Bl (a direct aspiration
first pass technique , ADAPT) AR MG 1 F45 Fh
HURREARA WA P E R EOR B g
AR AR S AT IR A5 o I AE 4 PR ) 1 e ) B A A i
P05, AR LA VRS T IF ARE o X SAATHR B A
B4 AR TE , b P e BE AT

H Penumbra System FFJi A2l A AR AR
Bl 8 A e 358 o0 S Ak I g [ e 6 1t A ik 3%, AN B
AFTHITIEAR L LAl A B Al 4L
A (Forced Arterial Suction Thrombectomy , FAST)™”,
K H] dmax W 48 BRA 50 ml V5 8% T 3h il 1 7
Fe, W52 A0 A 22 Bl G, S5 B o - 18 A
(81.9%) . A ADAPT HAA i i ZE I A
TRIRR, A BIFFE R e — A 1 DU S A oK
(Two-Stage Aspiration Technique, TSAT)™" , iZ $ R
i P sk dE 5| AT I B 5 5K SMAX A8 i
BT MR SMAX A S R I b T M2 Bk
FENEAN A B SMAX 45, iR 3MAX
IR D S P P A I R S B SMAX A — 40
PR o ST A 34 161 8 3, Sl W Ui s PA 2
1A AR FE S 53 4% (TICD>2b 1t 88% (30 f41]) .

TR A R Tl A O ERE AR T
TEESR . Sofia S8 L5 2245 K (Sofia Non-wire
Advancement techniKE, SNAKE) 19 4 i, 1E J& 3 F
Sofia T ML PERE , B4R HAE 5 A 1T IX
Sofia TR , Sofia T4 VNG EIM T2/ T
BT FARBMER AR S,

TN A B AR 5 8 n] GEAY AMREOA
TR I S i A A 30 Y AR B B X 5 B Bk
M1 B A i, AT LA T SMAX A5 45 R P I 11 4l %
S KM b 3 Jik M2 B i i T e T AMAX il
SRR, M3 2 B A T e SMAX il I T4, b
i AT DL BE HE 22 e BT e B2 R (Blind Exchange
With Mini-Pinning Technique )™ . 7£4b# il #2 F£ 1
I, 5 T A S A 0 v I A T R B I
BRI i XU <

UEAE AR AW IS 5 SR I AL
A R 2 NS e AR R, e i
SRR B HBGA R (ASTER) ™ | ELHEAH I
SIS a S (SRS = Iy e D R A S v
(COMPASS) ™4 i 7% Wi 20 =2 [i) 56 35 ) D RE T 15



- 934 - FAE B 2023 4E8 H 45 62 445 8 ] Chin J Intern Med, August 2023, Vol. 62, No. 8

AREER.

3. SCERIBURE IR B R BURS: < SCARIBORE R FH S 2R
5 A 22 T 8§ 5 o ot R Bk U A P 54
4 7 R BB It A, 3K P AR BB R Z TR I AN HE TR
HE EPIE S S RS P AR RIS BR AR . i
AR, B A X B ) A A AL IR
K2 AT I W IR SR MG o R SRR A5 il
W IR A0 R SR N, 5 58 3 R PR EOR 1Y
Kb, O RIE I SCAR B iR G ) K A R .

5 o B 4y 3D WF 9% (Penumbra Separator
3D) 7B, S AR IBORR 45 45 R Al I 2H A mTICT
2-3 Y HL AN 25 T L a0 R il O 4H (87.2% L
82.3%, 218 4.9%, 90%CI -3.6%~13.5%) . 73 —
T 2 vf Lo B W T AT ST 4G SRR T, R 5 L4 5 2 A
) #4308 v T A b W 4 % S 2R Uk 2 (mTICI
2b/3, 86% Lt 73% L 65%)"" . —TLEFEMHTHA
19 WA 5T 3L 2 449 i J8 3%, Fovb 4 TRAESE oA 1 32
ZRIBURE TR A il A Al 5 SRl i A AT AL 4
SRR BRAIGTT AL 8 Y T BEME B = (OR=
1.47, 95%CI 1.02~2.12)"*

22 P [ S A R e M G A S B A
W R A 22001, SCARI S  IBURE B AR 0 2 T 7
%o FAY Solumbra B (P SAS T BIBUE HOAR)
B At SRS PR AR It , 45 AR I o 1] 28 7T L
B RMHT BN K (ACA)FF H i AR gl ik , (H A
fih i A, BB R P ] S A — AN T S ZR R IR
il A EETA I N [Aspiration (catheter)-(stent)
Retriever Technique for Stroke, ARTS |® | [a] 3 B4
SCORZE RN A [T A a2 BE g B 1k [
IR, DR SRR A8 B AR R
AR R AN 8 5 S A R R

K SCORIBURE S W IR IR (I, Gy k7
BB AN 7 S SO BT RE A4 v 18] 548 (1 3l
W Iy, AR T E G BRI, #RF 22 BWT (bare
wire thrombectomy technique, BWT) AR R ia A4
RSB REUS AR CTAE, LA I )
BT AARSMIFFE 7R, L) SF Navien HJH] 345
Rebarl 8 345 A 91, #1522 BWT £ A i fifi o 1]
B Al R A N O LB 3 4% . BIFTE R
B AL 117 B, s 106 611(91%)

AT v Bk 4 BH B BK S R b Ik R (A
stent-retrieving into an aspiration catheter with
proximal balloon, ASAP) PR A BN, R
PA R DS AE g RO SE 3 |, Ko RO SO0 A 3 e )

AN IR R sl I A 1k 0% A A M A, A ACA.
SAVE AR, J&—Fh S Z0 40 B 57 R B F AR, K
F A R A R4S T2 S Ak DA fh i b, 22 A
R BT S PR A BE T o SAVE FORTE i
AR B L A B4 R 3l Jik P 28 SRR T 7 v 2 A A 5+
2 P, SWIM $ R (Solitarie FR/stent With
Intracranial ~ support  catheter for  Mechanical
thrombectomy ) , Bifi 5 3T 47 [ 77 v [R] 45 S e =2
IR K PR IEOR G #H . DAT HAR (O
HAH AR IR AR A5 5 | A R ]
AL 50 mlTESS % , 24 SR MR, WS 2
(7)o il 82 DR £ R RS HEA T Uk , A% S B R
HIREA B RCR B R . ADVANCE HAR 2R H
W 8 i S A% DAC 45 1) L o HE 2%, 65 aod UK S 48
(7] s 3 3 (5 P 50 ml P 2 FEA T, 24 DAC 45
W Ao MR SRR S, [ ROBURE SR TR PG5 67
T AR S i F il it 2 /0 20 ml LI B
FTC AR A 1k, A AZ BE, W 7E 53U T DAC &
L W R I EORTE B Z i e
W IBURE: SBR[ e 2 a7 ol R A PN T v i
B EATID AR P el o A RE 45 T A A

T AT v R ) Bk P ZEAH AR A5 B0 BRI T IS, Bk
BRI AF R AL T 46 3% A6 W FH 3] 32 s 1L 48 (4 M2/
M3 B ) # P ZERRIE o R I A PN IR 7 AT 22 v i A
P PR o, 75 8 T VA IR T AR 8 XU 3 4
TR s O R G 1 o A S T R RE o T o 1 A
PR IBURE — R R /N AR JBORS: S 8 A7 SR Uk , s
1A i W S 4 (A 3AMAX W 52480 ) A il Az e
i ACH T I AR (BEMP) ™2 — R S AU 5 75
il SR B 5 i A BOR T L 2 e 2 i o A
(o2 M2/M3 B ) P 2 i et Fd 8

BE B RS BR8N, AR Y
BADDASS £ A [ 3k % 45 5 34 (BGC) + K M 48
DACHXUH Al W+ S 2R IR 1 I B e )iz AT, 3%
AR BR A N IR 3 48 I AR g 3l - AL
A B SR IR RN R IR AR IS Y B, A
BRI B ROR B RHETEIZE AT AE S
HERL IR B Ik 2 G0 SR sl Ik e IR

(V) HR HR i 728 g Ak 2

RGO LR 22 LA NIRYT T ROME R, — H
B2 ORTEPY R IR 7 A A 0 o 100 A5 A ZE [ o
I v A ) R R A (R AR R JEE Ry T0%0~99% )
s FES . TERTIE I, 2R B R 3004 Bl oK B R
T gl K B A5 i 2l Ik P 2845 O 25T A s ik R



RAE R 2023 458 A4S 62 55 8 1 Chin J Intern Med, August 2023, Vol. 62, No. 8 + 935 -

B ZE . TSGR, RPN IS 3N Kk A 2 5 I P MES)
ik P oh B ) E R R A P ZEY S T S b A ER IR
ST AT Sy PA) 2 100 A8 78 10 A8 U i ) o
Bz B A FEY

EF DR 722 1) b B SR W 3243 S it ) 3% (Se i fe
G ) 3k (S 5 3 ) R [ BF 3 A vk . i
[ ¥ >R FH 56 Ak B8 30T v o 722, Ak 3 AC S i A
2015 FAG 2 B T — B0 1] S SR A
AR 2238 5 S S P ZE R 7, 2R A S IR
SRR BAMSE I8 FE RN G,
B J5 SR FHBR ST o Y SO B i iR
ADAPT £ R A7 it U . ReWiSed CARe £ R
A2 — L ) T3 A, 20 308 o v 2 S L e
SBURE SO A AR T, SR 5 SRR SR A ik T 224
RSB KI5 | T 22, 58 IR 5k AN SR UE
7R 5 P Ao R S AR 22 A g 5 A 3 3 ik
SCHR, UL SAVE AR SE iUz v Uk

WA Y AL ARG R4 T HOR (Double PTH;
AP PEARS H AR Horp R HE ) HoAR iy
YEE R S0 F BGC L 7E 39 sh ik , BELWT I3 5 2R )
TE A ZEAL A 5 A BRI , B F o 0 it BR A 8 43 il O
1) By 4 L B2 23 18] 45 BGC; FRKE BGC iy 4fi FELIT ICA
LY 5 8 A e i R 4, R ] S R BBOAR Al O 7 e
78 Vi L 5 Pt J5 6 BR A A BB TR S T Bk
SRS s B e B SRS T I 1/3 )5 A R 48
BRAEHLAEAAY . Double PTH AR 25 4
)3 30 i P ZE B M A , A A TC ) e i/,
g 30 it PR BT PN A 2 Bl DK AT IIUAR TR 53 s 98
Je A PR e T 0T i A ZE B v L R 5 | A
7 3 3 PA) FE BT Sy , EAT ORAP PR ARV R

VT AEAT 2 4 A Pt oA o 722 (] I Ak R R
[ Simultaneous Extracranial, Intracranial Management
of (tandem) LESsions, SEIMLESS "', J&—Fhizz i/t [H]
R A B SREMS: , T AR 1 2 ST IR SR A I A
Hh (SR i A i R T S DGR 4R 4b ) L 9K J5 ke
TSN By KT s 7 Ak HEA T 145 OB AR

= I NIRYT Y A

(—) Bl ke ZE i A PSR W

IR S K Bl Ik PA] 25 s AL ) = i Ay e FE I R
H 463 SR T R FH S BRI HOR Al W AR B S SR
B+ R S ARTGST o MR S R, G S e Bl i
BURE AR B SRR + i R AR o SUER A i
(a5 A Sl kAR S R b Sl bk M1 B 73 SCAR B i
SIKSR) R AL B, 2 P 4R SR s AN RE S IL-FRE I

AT 25 P AT FH WL S R U A AR BN S SR R + 4 i
ARAF B 5 a5t B AR 0 7 AR A I 1) ot 4% 450 T
TR R A R Bl 43 0 TR R |, R AR 67 Bk B AR
J&i , WL 20 min DA b, Q0 R0 J0 ™ SRR A G AR LI
PR FEE N , AT 45 1 T ARERG R 2225903097 s an i
TASBELR R , S PPAL 5 AT TS 4R A

() i e 34k 35 Acb P45 s

LT P 00 R e A i R 1k R 2 K T 3 ik
A1 B R P 3 bk M2 M3 BE, AT SR /N A% il
ST, 53 mm DL /NS Bk 4R ]
SR SR B+ R R (s se e il Je BooR ) i
I7 o WNHE S I T N B/ R IV B Ik A A il e ik i 28 5L
JE Sh K/ J5 s bk P1BE, AT it — 24, w7 4R
e, B AR B RIR YT o A i I A A ZE AN
5K RE P8, O] 25 RIS BT 24 R R ki
7 PN FH ot /Nl BB B 1 T b/ T a 32 A4 4 550 (an
BB HEBE) & 25 W) R R B Bk s AT AN ROA T LA
R S SR ORI SRR

(=) BRI PRI A B A 25 s

51N B0 JDk R st/ R ki o 2 Jok M1 B /HE B9 ik i iy
B/ 5L B Wk P 2, s AL 25 18 A I A I A4 TE g
it Je S A0 A 70 fr 5 R 3 HE T AT S A T S AR Ok, D
PR S S I A AT, K AR A T 1] L 3 e S 1 O
DAL ] 1 — 20 JR A5 BR AR B 5K WO sk A S
AR R TG W A R B TER Y 5K
LIRS B AN,

(IO ) 5 P A1 L A B 72 g A L 6

ER I AR B4 378 iy A LR W TT 2 2 i R 4 .
HAFIE IR FR IO AL , AT SR I ) Acb R B3 338 ) 420 2
LGN[R S s A R AR X T i AR SR A B A ]
(A3 S B8 8 5o 01 S 4 R B I R
ABOWEL 20 min DAL, Wl FA A RRE 15 , v] 43401 .
JE G HR I AR, — B A TR F 396 [ Ak 34 54 ek Ak
AR, L HY B MESH K TT AL o X 3T v
AR TR e 7 T 2 25 T AIG P £ I A8 114 0T v 722 Ak
PRI, 17 [ A B o3 1 A5 Y SR AR

PUE i G XUBE s IR AR 5 B )

S5 ER(RERIGEHFHEF ) - W8 (R iR
= [ i 1L SR s ) 5 SR (VP 4 A R ER Be il 22
B s BRI T (e Ko B e il 22 R ) 5 AR I A2 (T
F—BEBEM R NEE) s RELEE (rb il R B 25 — BE Be fh 22
PRL) ; BRBH 5C (IR R RA IR 58 — IR B 2 R 5 R
SCPK Cha st TR EBE i 22 B 5 W2 5 LT )R 27 M s o
R B 2 R 5 R AR (H 1148 43 BH T FPoCs 12 Be 1 22 1Y



< 936 - FAE B 2023 4E8 H 45 62 445 8 ] Chin J Intern Med, August 2023, Vol. 62, No. 8

B 5 38 #E I (PR XN RSB Bg o P RE) 5 T 30 (g ad it
B NREEBEA ABE) 5 BE/N % (R 8 A IX A R e 1t 22 P
Bh) 5 FEAE (VU DX R R Be i 22 AR 5 07 15 (LR IR] 5 I B
I AR 5 i (o ] R R 2 B J 28 DU K e o 22 R
/N (R A N R EEBERR 22 AR 5 38 A ) (4525 B R
AR B 2 B 5 2R 9 (P01 A REEE B 2 N L) 5
I (7Y 22 503l R 2 — M s R BE 2 R 5 i (LR
BT H R AR s CORARR X S B2 A
BH s EEZ O ARA LT AR EBEH 2SN s L1 (S
R A I 2 g B s s B I e M 22 S0 ) 5 WA (o R ) 24
AR W 25— BB 22 R ) 5 BIGEAL (OO0 pl 2 e B
MHZENRE) 5 BTG 22 oo BE e 22 IR 5 4 AR (L BT
DR ERBE R 2 AR 5 £ 0B CEr AR I By e i R e pf 22
SRR s ZE DK CLL AR 28 0 £ B T e i 22 N R ) 5 2R B (V03
B EBEME AR s R BEGATR A AN REBREA AR ;28
K (R A S R BE 22 IR ) 5 28 KO (I e I T L IR
BE) s MR (R 28 — AN REEBE M2 WAL s XIPE R (g
R 24 R 27 B T BB O I e ol 22 YR ) 5 X1 A6 (G 2 53 R 2
S — B B2 B LA AR ) 5 X1 3 (R o BE AR B B — B2
BESr ABRE) 5 XIBECRARE DS BEBEM 2 R 5 X1 SCHE (IR
5 — R B Al 2 N RL) 5 X1 W (Pl 5 2 ot 280 2 0T 5
) s XTI O AR N R EE B pf 22 R 5 S0 e A (iU
Hh R R B A 2 IR ) 5 Xz v (g oo A R Be i 22 N
BE) 3 5% (A2 B R 27 [R] 5 B 2 B B I [] 3 2 e 1 22 T
BE) 5 BT (AR DR R B 22 A RE) 5 S (7 L R
R SR BE A 22 AR ) 5 B Sl (7 i o XA R e ol 2 )
BE) 5 B 7 CE AR B} -2 R KA BR Be A A 220 2 B 5
P (DR P R BE BE 22 AL s B b2 TR LR
WHJm KR BE B AR 222 ) 5 B Bt G MO~ rh B
TP BE AR 22 ARR) 5 A4 BEE (BUJN T 28 — N R R Bepf 22
B s 2 (AL T HR RIS BE M 28 AR 5 3230 Ci T 26— IR
BEBEfh 24 ) s i BE (RO N REEBEfi 22 AR s 22
(7 PYBERF RS 5 — B R B p 2 AR 5 SRR SC CHT VT4
KN REBE B 2 R 5 5 KA (BRI ™ 5541 AT IR g
LR s A (B RO B LM NELD s A B OR i
REFIMRAN & BEBE AR 22 SR 5 I B A Cfff s 42 R e i BA
SEILO MU B il 22 AR s R A CHT 3 25 DX R B e il 22 T
B s IV (LR A SEBEBE Rl 2 AR 5 90 SC P R EBOR
R B 5 — BR B A 22 I B ) 5 20 K 21 (T80 1 P 40 R 2 ff I
MR ERE A A RL) 5 HEOL (R A4 BB E B 2250
FH) s TERGHIALAE 55 = NREEBeRh 22 AR s TR (R it
SLBRBEMZE AR s B P O ERHE B R R A M s 2 — B
Bt 22 NARL) s £ (%4 SR Be o — PR hb s Iy
BH) s TR (LRt R b BEBe R 22 AR 5 T8 5 (R
HPTBEZE S E BRI N s EF & G RO 50 — BB ph
LR s EACE CRBIERR A — B s BB 2 AR 5
3G RZME B ERL) s FHR UL B B
ZNBE) s RUELHE P EBERZE AR ; R (LA R

FEEBEMZENRD ; RER(TARRSET AR ERMHZEN
B 5 B BEAR RN B R 25 BRBE M ZE R 5 B bR (I
ISR — N REEBE R 2 AR s B b O AT 2 AR
BErf 22 AR s i i OBl 25 42 B R AR R Bt 22 N BL) 5
Mt SR (IR B PR B A8 BA2F L O R B 22 N AR s e (i
HRBE R 7 B i K IR BE B 2250 RE) s 48 T R RLR
SRR AN 5 i B AR (AR X B R B i 22 L) 5
RS ] (BUM T 35— N R EERE M2 L) 5 B (AR X
BEBERR LR ARE) 5 3k CORO% BE R W B 25 R Bedh 22N
BH) 2B (g RE AR SRS = BE B 22 R 5 T Jete (R
BERLR A B R BE A 22 A RE) 5 55Oz (28 4228 B R 27 P Rt R
Be i 22 A} ) 5 AR (VU 22 S TR 2 R o e % — B s = B
FRZNBE) 5 TR HR AR CHTTT 7 B e i T 103 o I e ph 22
PRE) 5 5K (Rl 4245 (0 R~ D M2 I RE) 5 5K I (B2 HLR
=7 B e L B BE UM BE) 5 5K 55 (55 18 o B T B2 B i 22
BE) 5 0 R 22 2 el B R e o 22 R R ) 5 X i e g
27 e B — B i = B e 22 AL R ) 5 R e 2 (I B0 B8 A5 L
OJUBEBE R 2 N AL ; B4 2 (7 PHE A 3 XN R e pf
AL 5 AR (g g B2 B LI EE e 2 R s R R
AT A N REEBEAZ AR AR SR IR YT i AR
B B Fh 22 N RE) 5 2R SRR (TR T g 48 DX e B2 B #2219
B s REAE ORI IX B E B2 AR

kR (YR PR RN

2 % X #t

[1]  Albers GW, Marks MP, Kemp S, etal. Thrombectomy for
stroke at 6 to 16 hours with selection by perfusion
imaging[J]. N Engl ] Med, 2018, 378(8): 708-718. DOI:
10.1056/NEJMo0al713973.

[2] Nogueira RG, Jadhav AP, Haussen DC, etal
Thrombectomy 6 to 24 hours after stroke with a
mismatch between deficit and infarct[]]. N Engl ] Med,
2018,378(1): 11-21. DOI: 10.1056/NEJMoal706442.

[3] Berkhemer OA, Fransen PS, Beumer D, etal. A
randomized trial of intraarterial treatment for acute
ischemic stroke[]J]. N Engl ] Med, 2015, 372(1): 11-20.
DOI: 10.1056/NEJMo0a1411587.

[4] Campbell BC, Mitchell PJ, Kleinig TJ, et al. Endovascular
therapy for ischemic stroke with perfusion-imaging
selection[]]. N Engl J Med, 2015, 372(11): 1009-1018.
DOI: 10.1056/NEJMoa1414792.

[5] Goyal M, Demchuk AM, Menon BK, etal. Randomized
assessment of rapid endovascular treatment of ischemic
stroke[J]. N Engl ] Med, 2015, 372(11): 1019-1030. DO
10.1056/NEJMo0a1414905.

[6] Jovin TG, Chamorro A, Cobo E, etal. Thrombectomy
within 8 hours after symptom onset in ischemic stroke[]].
N Engl ] Med, 2015, 372(24): 2296-2306. DOI: 10.1056/
NEJMo0a1503780.

[7] Saver JL, Goyal M, Bonafe A, etal. Stent-retriever
thrombectomy after intravenous t-PA vs. t-PA alone in
stroke[]]. N Engl ] Med, 2015, 372(24): 2285-2295. DOI:
10.1056/NEJMoal1415061.

[8] Gobin YP, Starkman S, Duckwiler GR, etal. MERCI 1: a



RAE R 2023 458 A4S 62 55 8 1 Chin J Intern Med, August 2023, Vol. 62, No. 8 - 937

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

phase 1 study of mechanical embolus removal in cerebral
ischemia[]]. Stroke, 2004, 35(12): 2848-2854. DOI:
10.1161/01.STR.0000147718.12954.60.

Nogueira RG, Lutsep HL, Gupta R, etal. Trevo versus
Merci retrievers for thrombectomy revascularisation of
large vessel occlusions in acute ischaemic stroke (TREVO
2): a randomised trial[]]. Lancet, 2012, 380(9849):
1231-1240.DOI: 10.1016/S0140-6736(12)61299-9.
Saver JL, Jahan R, Levy EJ, et al. Solitaire flow restoration
device versus the Merci Retriever in patients with acute
ischaemic stroke (SWIFT): a randomised, parallel-group,
non-inferiority  trial[J]. Lancet, 2012, 380(9849):
1241-1249.DO0I: 10.1016/S0140-6736(12)61384-1.
Ospel JM, Holodinsky JK, Goyal M. Management of acute
ischemic stroke due to large-vessel occlusion: JACC focus
seminar[J]. ] Am Coll Cardiol, 2020, 75(15): 1832-1843.
DOI: 10.1016/j.jacc.2019.10.034.

Sultan-Qurraie A, Witt T, de Havenon A, et al. SEIMLESS:
Simultaneous Extracranial, Intracranial Management of
(tandem) LESsions in Stroke[]]. ] Neurointerv Surg, 2019,
11(9): 879-883. DOI: 10.1136/neurintsurg-2018-014403.
Jolugbo P, Ariéns R. Thrombus composition and efficacy
of thrombolysis and thrombectomy in acute ischemic
stroke[]]. Stroke, 2021, 52(3): 1131-1142. DOI: 10.1161/
STROKEAHA.120.032810.

Fiehler ], Thomalla G, Bernhardt M, etal. ERASER[]].
Stroke, 2019, 50(5): 1275-1278. DOI: 10.1161/
STROKEAHA.119.024858.

Phipps MS, Cronin CA. Management of acute ischemic
stroke[]]. BMJ, 2020, 368:16983. DOI: 10.1136/bm;j.16983.
Powers W], Rabinstein AA, Ackerson T, et al. Guidelines for
the early management of patients with acute ischemic
stroke: 2019 update to the 2018 guidelines for the early
management of acute ischemic stroke: a guideline for
Heart
Association/American Stroke Association[]]. Stroke, 2019,
50(12): e344-e418. DOI: 10.1161/STR.0000000000000211.
AR BRSSPl 2R A 2, TR R S B R O 2 I L
EEE, ARSI E A S A LN A PME
E W L s P R o R R e SR N I R NS L R 1]
2022[]]. 1 #p2 B 24 3K, 2022, 55(6): 565-580. DOI:
10.3760/cma.j.cn113694-20220225-00137.

Liang W, Wang Y, Du Z, et al. Intraprocedural angiographic

healthcare professionals from the American

signs observed during endovascular thrombectomy in
patients with acute ischemic stroke: A systematic review
[J]]. Neurology, 2021, 96(23): 1080-1090. DOI: 10.1212/
WNL.00000000000120609.

Yi TY, Chen WH, Wu YM, et al. Microcatheter"First-Pass
Effect"predicts acute intracranial artery atherosclerotic
disease-related occlusion[]]. Neurosurgery, 2019, 84(6):
1296-1305. DOI: 10.1093 /neuros/nyy183.

Qiu Z, Li F, Sang H, etal. Effect of intravenous tirofiban vs
placebo before endovascular thrombectomy on functional
outcomes in large vessel occlusion stroke: The RESCUE
BT Randomized Clinical Trial[]]. JAMA, 2022, 328(6):
543-553.D0I: 10.1001 /jama.2022.12584.

Zaidat 0O, Castonguay AC, Linfante I, etal. First pass
effect: A new measure for stroke thrombectomy devices
[J]. Stroke, 2018, 49(3): 660-666. DOI: 10.1161/
STROKEAHA.117.020315.

Nikoubashman O, Dekeyzer S, Riabikin A, etal. True

(23]

[24]

[25]

[26]

[27]

[28]

[29]

(30]

[31]

[32]

[33]

[34]

first-pass effect[J]. Stroke, 2019, 50(8): 2140-2146. DOI:
10.1161/STROKEAHA.119.025148.

Haussen DC, Rebello LC, Nogueira RG. Optimizating clot
retrieval in acute stroke: the push and fluff technique for
closed-cell  stentrievers[]]. Stroke, 2015, 46(10):
2838-2842.D0I: 10.1161/STROKEAHA.115.010044.
Ishikawa K, Ohshima T, Nishihori M, etal. Treatment
protocol based on assessment of clot quality during
endovascular thrombectomy for acute ischemic stroke
using the Trevo stent retriever[J]. Nagoya ] Med Sci, 2016,
78(3): 255-265.

Patro SN, Iancu D. Dual-stent retrieval for mechanical
thrombectomy of refractory clot in acute stroke as a
rescue technique[]J]. CMAJ, 2017, 189(17): E634-E637.
DOI: 10.1503/cmaj.160472.

Elijovich L. Commentary on ' Initial clinical experience
with the ADAPT technique: a direct aspiration first pass
technique for stroke thrombectomy’ []J]. | Neurointerv
Surg, 2018, 10(Supp! 1): i19. DOL: 10.1136/
neurintsurg-2018-014091.

Spiotta AM, Chaudry MI, Hui FK, etal. Evolution of
thrombectomy approaches and devices for acute stroke: a
technical review[]]. ] Neurointerv Surg, 2015, 7(1): 2-7.
DOI: 10.1136/neurintsurg-2013-011022.

The penumbra

stroke trial: safety and

effectiveness of a new generation of mechanical devices

pivotal

for clot removal in intracranial large vessel occlusive
disease[]]. Stroke, 2009, 40(8): 2761-2768. DOI: 10.1161/
STROKEAHA.108.544957.

Kang DH, Hwang YH, Kim YS, etal. Direct thrombus
retrieval using the reperfusion catheter of the penumbra
system: forced-suction thrombectomy in acute ischemic
stroke[]]. AINR Am ] Neuroradiol, 2011, 32(2): 283-287.
DOI: 10.3174/ajnr.A2299.

Matsumoto H, Nishiyama H, Tetsuo Y, et al. Initial clinical
experience using the two-stage aspiration technique
(TSAT) with proximal flow arrest by a balloon guiding
catheter for acute ischemic stroke of the anterior
circulation[J]. ] Neurointerv Surg, 2017, 9(12):
1160-1165.DOI: 10.1136/neurintsurg-2016-012787.
Heit JJ, Wong JH, Mofaff AM, etal. Sofia intermediate
catheter and the SNAKE technique: safety and efficacy of
the Sofia catheter without guidewire or microcatheter
construct[]]. ] Neurointerv Surg, 2018, 10(4): 401-406.
DOI: 10.1136/neurintsurg-2017-013256.

Pérez-Garcia C, Moreu M, Rosati S, etal. Mechanical
thrombectomy in medium vessel occlusions: blind
exchange with mini-pinning technique versus mini stent
retriever alone[]]. Stroke, 2020, 51(11): 3224-3231. DOI:
10.1161/STROKEAHA.120.030815.

Lapergue B, Blanc R, Gory B, et al. Effect of endovascular
contact aspiration vs stent retriever on revascularization
in patients with acute ischemic stroke and large vessel
occlusion: The ASTER randomized clinical trial[]]. JAMA,
2017,318(5): 443-452.DOI: 10.1001 /jama.2017.9644.
Turk AS 3rd, Siddiqui A, Fifi JT, etal. Aspiration
thrombectomy versus stent retriever thrombectomy as
first-line approach for large vessel occlusion (COMPASS):
a multicentre, randomised, open label, blinded outcome,
non-inferiority trial[J]. Lancet, 2019, 393(10175):
998-1008.DOI: 10.1016/S0140-6736(19)30297-1.



938

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

FAE B 2023 4E8 H 45 62 445 8 ] Chin J Intern Med, August 2023, Vol. 62, No. 8

Munich SA, Vakharia K, Levy El. Overview of mechanical
thrombectomy techniques[]]. Neurosurgery, 2019,
85(suppl_1): S60-S67. DOI: 10.1093 /neuros/nyz071.
Nogueira RG, Frei D, Kirmani JF, etal. Safety and efficacy
of a 3-Dimensional stent retriever with aspiration-based
thrombectomy vs aspiration-based thrombectomy alone
in acute ischemic stroke intervention: A randomized
clinical trial[J]. JAMA Neurol, 2018, 75(3): 304-311. DOI:
10.1001/jamaneurol.2017.3967.

Hesse AC, Behme D, Kemmling A, etal. Comparing
different thrombectomy techniques in five large-volume
centers: a'real world’ observational study[]]. ]
Neurointerv Surg, 2018, 10(6): 525-529. DOI: 10.1136/
neurintsurg-2017-013394.

Texakalidis P, Giannopoulos S, Karasavvidis T, etal.
Mechanical thrombectomy in acute ischemic stroke: A
Meta-analysis of stent retrievers vs direct aspiration vs a
combined approach[]J]. Neurosurgery, 2020, 86(4):
464-477.DO0I: 10.1093 /neuros/nyz258.

Massari F Henninger N, Lozano ]D, etal. ARTS
(Aspiration-Retriever Technique for Stroke): Initial
clinical experience[]J]. Interv Neuroradiol, 2016, 22(3):
325-332.D0I1: 10.1177/1591019916632369.

Delgado Almandoz JE, Kayan Y, Young ML, etal.
Comparison of clinical outcomes in patients with acute
ischemic strokes treated with mechanical thrombectomy
using either Solumbra or ADAPT techniques[]]. ]
Neurointerv Surg, 2016, 8(11): 1123-1128. DOI: 10.1136/
neurintsurg-2015-012122.

Nikoubashman O, Alt JP, Nikoubashman A, etal.
Optimizing endovascular stroke treatment: removing the
microcatheter before clot retrieval with stent-retrievers
increases aspiration flow[]J]. J Neurointerv Surg, 2017,
9(5): 459-462. DOI: 10.1136/neurintsurg-2016-012319.
Goto S, Ohshima T, Ishikawa K, etal. A stent-retrieving
into an aspiration catheter with proximal balloon (ASAP)
technique: A technique of mechanical thrombectomy[]].
World Neurosurg, 2018, 109: e468-e475. DOI: 10.1016/j.
wneu.2017.10.004.

Maus V, Behme D, Kabbasch C, et al. Maximizing first-pass
complete reperfusion with SAVE[]]. Clin Neuroradiol,
2018, 28(3): 327-338.D0I: 10.1007/s00062-017-0566-z.
Maus V, Henkel S, Riabikin A, etal. The SAVE technique:
Large-scale experience for treatment of intracranial large
vessel occlusions[]J]. Clin Neuroradiol, 2019, 29(4):
669-676.DO0I: 10.1007/s00062-018-0702-4.

Maus V, Styczen H, Liman ], et al. Intracranial mechanical
thrombectomy of large vessel occlusions in the posterior
circulation using SAVE[J]. BMC Neurol, 2019, 19(1): 197.
DOI: 10.1186/s12883-019-1428-x.

Hopf-Jensen S, Preif M, Marques L, etal. Impact and
effectiveness  of  dual

aspiration  technique in

stent-assisted  mechanical = thrombectomy: Recent
improvements in acute stroke management([J]. Cardiovasc
Intervent Radiol, 2016, 39(11): 1620-1628. DOI: 10.1007/
s00270-016-1404-4.

Gurkas E, Akpinar CK, Aytac E. ADVANCE: An effective and
feasible technique in acute stroke treatment[]]. Interv
Neuroradiol, 2017, 23(2): 166-172. DOL: 10.
1177/1591019916682358.

Wei M, Wei Z, Li X, etal. Retrograde semi-retrieval

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

[58]

[59]

[60]

technique for combined stentriever plus aspiration
thrombectomy in acute ischemic stroke[J]. Interv
Neuroradiol, 2017, 23(3): 285-288. DOI: 10.1177/15910
19916689053.

RA, Ospel JM,
Optimization  of

McTaggart Psychogios MN, etal

endovascular  therapy in the
neuroangiography suite to achieve fast and complete
(Expanded Treatment in Cerebral Ischemia 2c-3)
Reperfusion[]]. Stroke, 2020, 51(7): 1961-1968. DOI:
10.1161/STROKEAHA.119.026736.

Gemmete JJ, Wilseck Z, Pandey AS, etal. Treatment
strategies for tandem occlusions in acute ischemic stroke
[J]. Semin Intervent Radiol, 2020, 37(2): 207-213. DOI:
10.1055/s-0040-1709207.

Paul AR, Entezami P, Nourollahzadeh E, etal.
Simultaneous revascularization of the occluded internal
carotid artery using the Solitaire as a workhorse wire
during acute ischemic stroke intervention[J]. Interv
Neuroradiol, 2020, 26(2): 205-210. DOI: 10.1177/159
1019919885253.

Poppe AY, Jacquin G, Roy D, et al. Tandem carotid lesions in
acute ischemic stroke: Mechanisms, therapeutic challenges,
and future directions[]]. AJNR Am ] Neuroradiol, 2020, 41(7):
1142-1148.DOI: 10.3174/ajnr.A6582.

Weinberg JH, Sweid A, Sajja K, et al. Posterior circulation
tandem occlusions: Classification and techniques][]J]. Clin
Neurol Neurosurg, 2020, 198: 106154. DOI: 10.1016/j.
clineuro.2020.106154.

Assis Z, Menon BK, Goyal M, et al. Acute ischemic stroke with
tandem lesions: technical endovascular management and clinical
outcomes from the ESCAPE trial[J]. ] Neurointerv Surg, 2018,
10(5): 429-433.DOLI: 10.1136/neurintsurg- 2017-013316.
Spiotta AM, Lena ], Vargas ], etal. Proximal to distal
approach in the treatment of tandem occlusions causing
an acute stroke[]J]. ] Neurointerv Surg, 2015, 7(3):
164-169.DOI: 10.1136/neurintsurg-2013-011040.

Maus V, Behme D, Maurer C, etal. The ReWiSed CARe
Technique: Simultaneous Treatment of Atherosclerotic Tandem
Occlusions in Acute Ischemic Strokel[J]. Clin Neuroradiol, 2020,
30(3): 489-494. DOI: 10.1007/s00062-019-00795-z.

Behme D, Knauth M, Psychogios MN. Retriever wire
supported carotid artery revascularization (ReWiSed
CARe) in acute ischemic stroke with underlying tandem
occlusion caused by an internal carotid artery dissection:
Technical note[]]. Interv Neuroradiol, 2017, 23(3):
289-292.D0I: 10.1177/1591019917690916.

Chen WH, Yi TY, Wu YM, etal. Endovascular therapy
strategy for acute embolic tandem occlusion: The
Pass-Thrombectomy-Protective Thrombectomy (Double
PT) Technique[J]]. World Neurosurg, 2018, 120:
e421-e427.D0I: 10.1016/j.wneu.2018.08.096.

Yi TY, Chen WH, Wu YM, etal. Another endovascular
therapy strategy for acute tandem occlusion:
Protect-Expand-Aspiration-Revascularization-Stent (PEARS)
Technique[]]. World Neurosurg, 2018, 113: e431-e438.
DOI: 10.1016/j.wneu.2018.02.052.

Lee SH, Lee DG, Kwon SU, et al. Relay-balloon technique for
recanalization of acute symptomatic proximal internal
carotid artery occlusion with short balloon-tipped guiding
catheter landing zone[]]. ] Neurointerv Surg, 2018, 10(1):
39-43.DOI: 10.1136/neurintsurg-2016-012900.



