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[ Abstract ]

vessel occlusion (AIS-LVO). Time window for mechanical thrombectomy has been proven to be within 6 h after stroke onset.

Vascular recanalization therapy is the major treatment strategy for acute ischemic stroke with large

Screening of patients who are to undergo mechanical thrombectomy 6-24 h or beyond 24 h after onset remains controversial. In
this review, we summarize the current status of mechanical thrombectomy in AIS-LVO patients with extended time window of
6-24 h or beyond 24 h, and analyze the feasibility and evaluate the strategies for extending the time window of thrombectomy.

[ Key words | acute ischemic stroke; beyond time window; large vessel occlusion; mechanical thrombectomy

[ Acad J Sec Mil Med Univ, 2022, 43(1): 9-14 ]

i 2 e 2 T SR R N 5 R AL T 5 AR AR B
PERTE BRI BT TR, A
FEIMA P AET A AE T, SR PRI B ik
A B SRR IH S B R A A e
2 R | G NREAR SRR Sl e O IR J e T
SERBNS 2 A I, R IR E AR ARESE T AR
AR5 1A AL, G e i PR A rh 24 o A A
1y 340,

IR BORS 2 O I A AT 2 P ki P i 2 v
(acute ischemic stroke with large vessel occlusion,
AIS-LVO) fx EBMIAIT I, ST 9t

[WFsEE] 2021-09-20 [#=ZHH] 2021-10-26

TR 6 h NHLIHIBOR TG Y7 14 3 1l 4 s B P )1
AIS-LVO HJIfi A %47 . DAWN 1 DEFUSE 3
AIF 5% 5 ML RS ¥ 97 14 5[] 75 DA &2 95 6 h Y ZE
2 24 h, SR, BUACBCRE AT SR 2 7™ 4% 1 (] 444 P
IS 7 X, L AR L R A ] e
Bl E Bl 2 AR S VPA BOR 1Y & e, B 6 ho i [A]
R BB i A A 2 P R S AL 2 T T 1
( computed tomography perfusion, CTP) T 1l 17
T 5835 e o WA 7 T MU YA 7 3k 2
B2, i 24 h EFRIES H CTP PG A7 i 2 Bl i
1 A 1) ke 0L A A e AR R A AL SRR rh 3R

[ELWMB] A EwA T 0SB AR K335 3 ( GN-2020R0008 ), i 71 ( 20YF1448000 ), L i i1l R 2 o5 % RHi
H (shslezdzk06101 ), 724 PR R (55 420 K2 ) K BEBE 75 4F 3 815642 ( 2018QNA007 ). Supported by Project of Research and Application
of Effective Intervention Techniques for High-Risk Stroke Population of China (GN-2020R0008), Shanghai Sailing Program (20YF1448000),
Shanghai Municipal Key Clinical Specialty Project (shslczdzk06101), and Youth Initial Fund of Changhai Hospital of Naval Medical University (Second
Military Medical University) (2018QNA007).

[1EEREMT ] SK/ME, 1, AT, E-mail: 18801765148@163.com

"1 ( Corresponding author ). Tel: 021-31161784, E-mail: p.yang@vip.163.com



e 10

TR R 202241 AL 43

£57 ARSON BRI IE & E] 2k 6~24 h
[ % AIS-LVO H& A 1 24 h 1y AIS-LVO
SBE UG YT BUIR AT 845, I K
T [R] % 1 T AT P AP AL SR

1 #BrIEEH AIS-LVO BERRITRFHIE

SR i M A T R AR AL IRURS Y6 T 4 K s
B4 R (<6h) . W] (>6~24h) FIH
W (>24 h) B, HRTIA MBI 6 h Bk
Sy R B ) 1 R . AIS-LVO H 35 vl B i) 7
() 5 H AR, — 30 [l Bt wF 5T vh, 447 91 % 9
24 h N2 1Y H & v 45.5% St i TE] o K 6~
24w AE I PR ST BE AR, A A 2 ] ) 8 (]
i U B35 T R PRIk T ™ A 1 07 25 Ao o4 1 e 2R B
BeAL2, GoitEuds on R & it IR S B A . wkiz
I T 322 2 BBURE AL 43 B4 S8 355 HL 49 T i 40% 1
H i R 43 B ] 1 i 55 46 T R 6~24 h X
B, T & 24 h 5 LR (B 98 2 8 4~ S 4E

(F1) el

—T B BRI EE 3B T 2 667 151 ALS-
LVO B #E Yk, KA 6~16 h B H & 17%,
T4 ) 7 8 K 2 6~24 hiZ L] F 13 30%; 1/3
i) AIS-LVO % T %% 6 h Naki2, &k 6~24 hik
12 HAF A DAWN HUR bR E ) BB E AL Y 5.7%, 1 18
i+ ¢ DAWN #1 DEFUSE 3 #F 5% b i k JOR: 3t )i
UEJ& & IAF A BUR AR HE I A 5 e B T3] 9.2%,
XM TS U R IE ] B S B0 AR 25 AR A
L2 . DAWN BFSE bR (1) BER
UAIEFBIE] S 6~24h;  (2) <80 % WY E A
36 [H 8 57 PAMIE i 2 3K ( National Institutes of
Health stroke scale, NIHSS ) $¥43=>10 43 WAZ CoFEAE AR
FI<31mL, #5 NIHSS 1153 =20 43 UA% AR FL <
51mL; (3) 4F #4=80 ¥ iy H # NIHSS i /3=
10 4 EAZCAIBEARFR<20mL "' . DEFUSE 3 #iih5
#E: (1) BERKIER BRI 6~16h;  (2) Fil<
90 % H NIHSS #7453 =6 755 (3) #ZOHEFEIRFR<
70 mL HERIMARFR / HISEIAR>1.8"

2 %A% 624 h y@HRY B AIS-LVO #R B &
TREE. AU

K9G 6~24 h, 2 CTP Ak i AIS-LVO H &
AL VAT 3R s . — T A 10 THLAR UG

AH 5 Bt HL X B3 56 ( randomized controlled trial
RCT ) WFFEHY meta 73 HTH87R, HHAL TIRSFIGYT, &
3 6 h AR O 7T I 35 FEAIK 90 d BT 38 (15.0%
vs 18.7%, RR=0.81) , A% 6 h JGHLARHUE 1) 3
[EIREIG R 3R %: (OR=0.76 ) ' . MR CLEAN #5,
106 ] (3.2% ) AWk 6.5 h ok H I 80%
MR R L CTP ik, X5 MM A EERE )
T, FLIGRTG KR 5 0 N B IR Y7 1
BTG M(43.3% vs 40.5%, P=0.57 ) "%,
DAWN WFFEUESEXTF &9 6~24 h (HAZ.OA55E 5 i
I B 2 A RS L P AR, U YRYT AR LL 245
I AT I RS IR PR TUS 7, DEFUSE 3
HIBNIE & RCT WF5E 2B, K9 6~16 h 1B # Uk
BITBCRFEREE T258A)7 Y o R AT — 1514
XeJ 2 B 8] 58 A VR IE & B R)EE L 6 h 3 & i R AS
B BB 0 RCT ISR 45 R38R, IR 7RI
EIGIT 5 PG AR5 62%, L F N 7%,
HHEZE NIHSS 741 <16 43, HEZE Alberta 5 11K
AL Z 41T 53 (Alberta Stroke Program
early computed tomography score, ASPECTS) =
8 43, AJF 24 h NIHSS #-4r <10 43445 K 47 Filf5
RS A — IS T 1917 B
BURIEIT BB E TR, P 1% 09 58 EAE &R 6~
24 h ke, 554 FIALE G DAWN F1/ 5 DEFUSE 3
AIF 7% UK Bk 9 1) FB 8 T R 4254903 o0 20% A
27% 2 — TGN A 235 {5l R B BF S 4G
PRI MU IBORE S [] 78 AN 2 52 ) S5 3 e PR U g
R, ST 542 ) E ISR T R
1t 12 h BUR R 4.6%, XS FH BURIAYT R
PTG R AR £ o LA 235 SR WA 280k 7™ A& 118 151 i
FUCTP PEAl 5, 8 [H] 26 AIS-LVO By HILA U 4TS
AR A . AR,

H R ¢ T8 i) 8] 2 LR U i 5% 2 )5 R T
BAGIAHE 5 R0 BB 5%, A58 2 2 SO I R UESE o
H Al — 0 5 75 #8 R AIS-LVO & F i it A g1 (&
W5 6~24 h) PHULMIBRE R 3k 45 I 2l . ATREPE
RCT GRS (MR CLEAN-LATE ) 1EfEJTE, %
W5 45 R s r BEH AL e s PR IESE 2 o 55—
IETETT R (IF 5% & TENSION, ZHF 5% B 7E#R
I ) 18 LKA OO 0 e it ot 2 i A o R A T AT LA
T .



S V1. BN, S5 L I AT ZE Pl I A 2 R R ] B A LB U AR

Fz 1 AIS-LVO (BB 8 BB LA R

Tab 1 Studies on mechanical thrombectomy of AIS-LVO beyond time window
Study Time 90 d mRS score . .
Study period  window 0-2 Mortality Conclusion

Peultier, etal”'  2014-2017 6-24h 388 NA NA Late mechanical thrombectomy added to SMC

is cost-effective in all subgroups

Sarraj, et al' 2016-2017 6-16 h 182  Direct: 44%; Direct: 6%; In late-window patients selected by penumbral
transfer: 45% transfer: 19% mismatch criteria, both the favorable outcome

rate and treatment effect did not decline in
transfer patients

Jadhav, et al*s! 2014-2017 6-16h; 451; NA NA An increase in thrombectomy utilization with

6-24h 792 important implications for comprehensive stroke center
resource optimization and stroke systems of care

Kim, et al'®’ 2012-2018 6-24h 58 55.1% NA Collateral-based triage showed good interrater

reliability and comparable efficacy to that of
perfusion-based triage in predicting clinical
outcome after EVT in patients presenting
beyond 6 h
Bhan, et al 2016-2018 0-6 h; 147, 0-6 h: 37.4%; 0-6 h: 36.7%; Penumbral imaging-based selection of patients for
6-24h 88 6-24 h: 30.7% 6-24 h: 43.2%  thrombectomy is effective regardless of onset time
and yields similar functional outcomes in early
and late window patients
Maslias, etal '’ 2015-2019 0-6h; 493; NA NA The frequency of procedural complications was
6-24h 202 similar for early and late EVT patients but very
short-term outcome seemed less favorable in
late EVT patients with complications

Bala, et al"™ 2016-2017 0-6h; 171;  0-6 h: 37.0%; 0-6 h: 24.1%; EVT using EmboTrap is safe and effective in AIS-

6-24h 54 6-24 h: 37.4% 6-24 h: 27.5%  LVO patients in the late treatment window

Alsahli, etal ™ 2016-2017 NA 56 62% 14% A good functional outcome was achieved in 35

(62%) patients
Almekhlafi, et al ™ NA NA 35 51.4% NA A good functional outcome (90 d mRS score
0-2) was achieved in 16/35 (46%)
Beaulieu, et al”’’ 2016-2017 0-6h; 204;  0-6 h: 42%; NA At 3 months, the proportion of patients
6-24h 44 6-24 h: 39% achieving functional independence (mRS score
0-2) were comparable in the early and late
windows (P=0.76)

Herzberg, et al™ 2015-2018 6-24h 208 DAWN/DEFUSE3 DAWN/DEFUSE3 Good outcome was not significantly higher in
eligible: 19.2%;  eligible: 26.9%; trial-ineligible (27%) than in trial-eligible (20%)
ineligible: 18.5% ineligible: 33.3% patients (P=0.343)

Nogueira, et al® 20132017 0-6 h; 1173; 0-6 h: 55.9%; 0-6 h: 13.0%; There was no interaction between the treatment

6-24h 430 6-24 h: 60.6% 6-24 h: 9.0% time window (0-6 h vs 6-24 h) and CT selection
modality (CTP vs NCCT [ £CTA]) in terms of
functional disability at 90 d (P=0.45)

Escalard, et al® 2012-2016 >6h 277  45.2% UOS: 19.3%; Thrombectomy of UOS with anterior circulation

KOS: 18.9% occlusion and DWI-FLAIR mismatch appears
to be as safe and efficient as thrombectomy of
KOS within 6 h from onset

Desai, et al 2014-2017 6-24h 142  DAWN eligible: DAWN eligible: A larger population of patients who can potentially
54%; DEFUSE 3 15%; DEFUSE 3 benefit from EVT in the expanded time window if
eligible: 38%; eligible: 13%; more permissive criteria are applied
ineligible: 30% ineligible: 24%

Nannoni, etal®’  2003-2017 5-23h 221  DAWNDEFUSE3 NA Late EVT could be offered to a larger population

eligible: 67%; all:

58%

of patients if more liberal criteria are applied

AIS-LVO: Acute ischemic stroke with large vessel occlusion; mRS: Modified Rankin scale; NA: Not reported or not identified;

SMC: Standard medical care; EVT: Endovascular treatment; CT: Computed tomography; CTP: Computed tomography perfusion;

NCCT: Non-contrast computed tomography; CTA: Computed tomography angiography; UOS: Unknown onset stroke; KOS: Known

onset stroke; DWI-FLAIR: Diffusion weighted imaging-fluid attenuated inversion recovery.
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