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Application of step-by-step endovascular treatment strategy in patients with acute intracranial atherosclerosis-
large vessel occlusion of anterior circulation

LIU Pei®, ZHANG Lei®, HUA Wei-long, ZHANG Xiao-xi, LI Zi-fu, XING Peng-fei, ZHANG Yong-wei, YANG Peng-fei, HONG Bo,
LIU Jian-min’
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[ Abstract | Objective To investigate the efficacy and safety of step-by-step endovascular treatment strategy
for patients with acute ischemic stroke (AIS) caused by intracranial atherosclerosis-large vessel occlusion (ICAS-LVO) of
anterior circulation. Methods The clinical data of patients with anterior circulation ICAS-LVO-related AIS who underwent
emergency step-by-step endovascular treatment in our center from Jan. 1, 2018 to Dec. 31, 2019 were retrospectively analyzed.
According to the step-by-step treatment methods, the patients were divided into glycoprotein II b/ Il a inhibitor (tirofiban)
infusion group (GPI group), GPI+ballon angioplasty (BA) group and GPI+BA +rescue stenting (RS) group. The rate of
successful recanalization (modified thrombolysis in cerebral infarction grade=2b) immediately after operation, incidence of
symptomatic intracranial hemorrhage after operation, and good prognosis (modified Rankin scale score<2) rate and mortality
90 d after operation were evaluated. Results Totally 69 patients (53 males and 16 females), aged 30-86 years, were included
in this study, including 20 patients in the GPI group, 14 in the GPI+BA group and 35 in the GPI+BA-+RS group. There

were no significant differences in baseline data, such as gender, age, hypertension, diabetes mellitus, coronary heart disease,
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smoking or drinking, among the 3 groups (all 7>0.05), except for the history of ischemic stroke or transient ischemic attack

and National Institutes of Health stroke scale score before operation. Sixty-eight (98.6%) patients had immediate successful

recanalization. After operation, the reocclusion rate of responsible vessels was 6.7% (4/60), and the incidence of symptomatic

intracranial hemorrhage was 4.3% (3/69). Sixty-seven patients were followed up 90 d after operation, and 2 were lost. The good

prognosis rate was 64.2% (43/67), and the mortality was 9.0% (6/67). There were no significant differences in the 90 d good

prognosis rate, 90 d mortality, incidence of symptomatic intracranial hemorrhage or reocclusion rate of responsible vessels among
the 3 groups (all P>0.05). Conclusion For patients with AIS caused by ICAS-LVO, the step-by-step endovascular treatment

strategy is safe and effective.
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Fi5i PR ik ok A B A0 14 K I 457 P41 %€ (intracranial
atherosclerosis-large vessel occlusion, ICAS-LVO )
J& 2 PE B PE B 25 b (acute ischemic stroke,
AIS) BYH VLR IR, 7EE YN IS 83 o A 42232 1l
EINIBIT I ALS FRF Y 17%~30% ' . Kang %
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122 R FESHA (1) BEsIRTT R
X T O B R B, e T AL
HAe, 25 H W7 A ICAS-LVO H. 5% 4% Bk 45 <70%,
T GPIE W AEHE (7 i 44 R 4E 75, FLAE 5 my/
100 mL, 2IIE Al 24 4 A R R ) 87 e 5] 4
0.4 pg/ (kgemin ) FffkiFEE; AIRAEAE =70%,
EHETEREEY 5K R (ballon angioplasty, BA ) AT,
ZJRFRSER KRR S AR, X TS E AU
MBAMER R, BT BAIRIY, ZJnFrEeiriki
TP AEYE, Brf 8 7 WA ) 1L 20 min
JE AR LA WSS R TR, o i 1) LI T vk e 4
AT B RIE AR (rescue stenting, RS) . (2) #f
FEOTEH . RGBT RREGAY T SRS T R IR T 1,
W B oy MR B AE P (GPL) 4. GPI+
BA 41 fl GPI+BA+RS 41,

123 /IR HEE  HBF AT
#e, Rpga TR PRI )i 0.4 pg/ (kgemin )
FFEE R K% T 30 min (BRI ENELE 1 mg) |, Fifi
JA LA 0.1 ug/ (kgemin) KA ALESRR; 4 8 2
T R R, AR 25 T B R BE £ A )
0.4 pg/ (kgemin) FFZEFHIKIFETE 30 min f5, #HIKE
AR N E R R 2/3 1 0 BT R
FEARJG ST BMESZ K5 CT Ky, JFTRG 24 h i &
CT. AR5 3~5 d A mit LW Z 4 M4 il
1% ( computed tomography angiography, CTA) .
X TR 24 h &4 CT TN i B3, 4710
o 751) 2 SR A B RIBRT =] DEAR A 300 mg AR, FHE
BT 4 h R SRS IR 4ERE RS 36 h
5. SRJE T BT R PEAR 100 mg G LS T 75 mg
R 1WA NRIGST, £52E 3 A H JE s,
BT VAR 100 mg R 1 IR TR, 2B ], XFTAR
5 24 h 2 CT A SN LA E, AR S
PE, SANAS B FNB E] DCARSEGT L MRS, AR YR
M AT IR R B HRE 2R STl MR T B HIL.
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124 WEFEAF (1) FERLTOR, GiEFER. 1%
Bl Sk AR SR R, (2) RETIEAL 1R
b, A48 5 [ 7 DAE DR B4 236 (National
Institutes of Health stroke scale, NIHSS) ¥ 4.
Alberta il 7 w3+ 4] 399 3+ 55041 W 2 49 4507 43
( Alberta Stroke Program early computed tomography
score, ASPECTS) . JE{Tftkisie . I M4 %€
AL I IR TSR, (3) EEE/EAR
NG YT G 90 d B K Rankin % % ( modified Rankin
scale, mRS) P75, Hih g RifFeE X ARG
90 d mRS W4r<24r. (4) WELRIERLFEA
S BRIVZ20 0 A8 B PR AR R A il R R
PN IR AR R RS 90 dFETZH . RS BT
PP JE AR AR LA P R T ok R ST
¥ (modified thrombolysis in cerebral infarction,
mTICL) SRR AT, e i 4 1y P i S
i mTICI 43 24 =2b 9%, fii ] Heidelberg 7325 b 1fE
PRGN L, RERRE TP H il SRS 48 hi Y
NIHSS PPAMEIELIG I =4 S0 iy i ™

1.3 %eitgas® )i JH SPSS 24 FPEHET TR 43
Pro FFEIESM IR BB X 25 2R, 3 4H]
BRI R T 22000 . AFFE IR A T i
SR AR CR IO gk, DU %) 3R,
3 4 ] AR Kruskal-Wallis H K78, ARAT, ARJ5
NIHSS 1431 H 48R F Wilcoxon £F5 Bk 5,
BOSORIA BB B 38R, 4108 HEECRH 7 K

5%, Fisher M UIHERE: . &80k (a) } 0.05,
2 & B

2.1 —f&FA 20184F 1 H 1 HZE 20194 12 H
31 HFR AT S02 M4 IR T B K LA A 2E
AIS B3 474 15, JLrhRiHE I AR 389 il ASHIF
YA HTIE PR ICAS-LVO A1 56 AIS H % 69 fi, H:
5 53 6 (76.8%) . 216 Bl (23.2%) , 4F %
1 30~86 %, FEAERE N (64.19£9.99) &, A
LA 47 5 (68.1% ) . KIS 25 1911 (36.2% )
SO S 2 ) (2.9% ) | B dle ot i i A v g
B Bl il & VE S 9 1) (13.0% ) . WA S 29 Al
(42.0%) . R L 14 6] (202%) o B H AR
NIHSS 434 12.0 (9.0, 16.0) 43, kIR E RNk
ZERIFIE] N 340 (251, 465) min, 14 f1] (20.2% )
BHE T ARREZ TH#HIKERIRYT . 17 flEE AR
BT O P, 52 A2 T LU
Fi A s R AR EZ T GPI, Horp 20 {0352 T
GPLIG T 14 #9147 GPIH+BA G YF, 35 {4
42 T GPI+BA+RS AT . 3 418 & i R s il
P A A R e A e i & A S R i NTHSS 3
NESBAES IR E XL (PH#<0.05) , HAhkt
LGRS . AR R s BRI R
oS W R s A 2 R RS i
(P¥>005) . W& 1,

&1 3 ICAS-LVO 18X AIS BEMEL TR
Tab 1 Baseline characteristics of ICAS-LVO-related AIS patients in 3 groups

GPI group

GPI+BA group

GPI+BA+RS

Characteristic N=120 N=14 aroup N=35 Statistic P value
Agelyear, Xt 64.85+7.62 64.861+10.25 63.544+11.23 F=0.145  0.866
Male, n (%) 17 (85.0) 9 (64.3) 27(77.1) £=1965 0415
Hypertension, 7 (%) 16 (80.0) 7 (50.0) 24 (68.6) 1=3419  0.195
Diabetes mellitus, 7 (%) 4(20.0) 6(42.9) 15 (42.9) 1=3212 0227
Coronary heart disease, 1 (%) 0 1(7.1) 129 2=1.641 0.448
History of ischemic stroke or TIA, n (%) 6 (30.0) 1(7.1) 2(5.7) 21=6.057  0.036
Smoking, n (%) 10 (50.0) 5(35.7) 14 (40.0) £=0810  0.655
Drinking, 7 (%) 6 (30.0) 2 (14.3) 6(17.1) 1=1.604  0.542

NIHSS score before operation, M (Q,, Oy)
ASPECTS, M (QO,, Oy)

Intravenous thrombolysis, 7 (%)
OPT/min, M (Q,, O,)

10.0 (7.0, 13.0)

7.50 (6.25, 100)
5(25.0)

319 (246, 438)

16.0 (12.5, 20.5)
7.50 (4.75, 10.00)

12.0 (9.0, 16.0)

9.00 (8.00, 10.00)
6 (17.1)

330 (245, 464)

H=7.053  0.029
H=3208  0.201
21=0.664  0.732
H=1440  0.487

3(21.4)
396 (303, 599)

ICAS-LVO: Intracranial atherosclerosis-large vessel occlusion; AIS: Acute ischemic stroke; GPI: Glycoprotein Il b/l a

inhibitor; BA: Ballon angioplasty; RS: Rescue stenting; TIA: Transient ischemic attack; NIHSS: National Institutes of Health stroke

scale; ASPECTS: Alberta Stroke Program early computed tomography score; OPT: Onset-to-puncture time; M (Q,, Q,): Median (lower

quartile, upper quartile).
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HIAH A Tk 6.0 (2.0, 13.0) 43 vs 12.0 (9.0,
16.0) 7 |, ZRA G ¥ E XL (Z=—4.186,
P<0.01) . RJF3~5d, 60 ] B #& A 1 ki
CTA, HP5iEiM s HH%E 4 4] (6.7%) o sifEil
R ZERH D 2 44T BA+RS AT, 1 44T GPI+
BAGYY, 1 UVEZ T GPIIGYT. 12 4] (17.4%)
A ARG LA S L, A e R S a3 1]

(43%) . 67l FHAZ T ARG 90 dBEs, Fl)E
RAFER 64.2% (43/67 ) . FET K 9.0% (6/67 )
2K Vi. 6 BIFET- A, 5 B RS H i AH D¢
JFRAEFE TS, 1450 PR R BT 3 4H ICAS-
LVO #i3% AIS R E AR5 90 d Filj5 R IR | SET-F
FUAR S REARPE TPt I A 26 T4 I 4 PP 6 R
EZRHTGIFE L (PF¥>0.05, £2) .

&2 3ZICAS-LVO X AIS BEWIGKLE R
Tab 2 Clinical outcomes of ICAS-LVO-related AIS patients in 3 groups

% (n/N)

Index GPI group GPI+BA group GPI+BA-+RS group Statistic P value
sICH 0 (0/20) 7.1 (1/14) 5.7 (2/35) Fisher exact test 0.586
Reocclusion 5.6 (1/18) 9.1 (1/11) 6.5 (2/31) Fisher exact test 1.000
90 d good prognosis 80.0 (16/20) 61.5 (8/13) 55.9 (19/34) 1 =3.235 0.193
90 d mortality 0 (0/20) 15.4 (2/13) 11.8 (4/34) Fisher exact test 0.258

ICAS-LVO: Intracranial atherosclerosis-large vessel occlusion; AIS: Acute ischemic stroke; GPI: Glycoprotein Il b/l a

inhibitor; BA: Ballon angioplasty; RS: Rescue stenting; sSICH: Symptomatic intracranial hemorrhage.
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HET, M NIARYT E SO I ] %€ ATS 45
Hevhy T L SR, % T ICAS-LVO #i36 AIS )
BRI RIAAEAE G . FRAR GPI A fifi FH AT LA R
I ICAS-LVO #H% AIS AU A J5 T2 4T 148 4]
FENY KA, H Kang 252 BFSE s A 14.3% (1
BT D HEPE S T 54T RS YAYT o 1 EL7E
B Xt e i N sh kB A B3 Y REAILING A6, it
P BA FI RS 1975 Bl AR Ko & L A
X EEH AR AE ATS 3 v v 28 v R R B
e 2 it — PP AL, P IE B AT EE X ICAS-LVO #H ¢
AIS M LG — IR IT SR B . A58 o X T ICAS-
LVO tH¢ AIS B35 R T ks =R I7 9w, 98.6%
(14 55 S IR 5 B 20 i A 2 P, RS 90 d T
& RIFRIEE] 64.2%, AJF 90 dIET-HH 9.0%,
IR FREAEIG IR 45 3% (RJ5 90 d FilJ5 R 4F
N 39.6%~62.5%, ARJ5 30 dFET# K 8.3%~
19.6% ) "L AR, ASHIFE R ST LA PP 26
HAUH 6.7%, WAL TERAEHGE R 10.4%~13% "1,
JUE SR FH B 3697 SR WG 3 FhiayT 5 20 o A
BB A e P A A v s e e A ke 1 2 A S AR i
NIHSS W53 7 HfEfE 225, (H 3 AR T H4r
AR JT 90 d FilJi5 R4F#8 (435124 80.0%. 61.5%.
55.9% ) AR BT ML PP 2248 (435108 5.6%
9.1%. 6.5%) . LA 45 RPI RV, X T ICAS-

LVO G AIS (8, B =CiGy 7T sk me HAT B 1097
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EMMARTE K, #5 ZNHFIRR. Cf 20
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NGRIIYE R =3 7 | 0I e N p EE S N i PR VN e 3T
DA LB 2 XU T, ELHO TR v R A
J5 ST ILAE P PR 26— eSO Y . ASHIRSE R
PR IR A 2R 4.3%, A TR RS 4R
(43%~12.5%) "%, gE—HAEW T B2 AR
1 ICAS-LVO 56 AIS 85 A sh il By 52 AT i 741
FEMBUIN MR Y A — W22,

ICAS-LVO #H ¢ AIS BB # fEAT AL U R 5 B¢
AT M55 P A SR A vy, HLPT RE F2 2 il /IR T Tb
R AR AR L RIVE IR 25 5 . IR AT A
FH GPI ELEEAM S il /N SR AR AR T B, 7] B 30 3
RS 3% BA IGYTIRERFR AR As . BRI R, X+
ICAS-LVO #H¢ AIS [ &%, I8 P R 454 GPLIR
I B R P A PR P SRR R AR
EAR S5 AT MM TP ZE KU ATE IR AR 2. AR AR
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BN S B SR PN S AT B RT RE AR TEAT I
I ZER TR 2 L AR B RIAT T R
W, AR5 AT A R AR 3 AT i
BEAZMES TG ERE L A 2 BITHE I A
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