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(EE] a& FEhNsiksEEfe g (1ICAS) FrECk I M ZE Atk e A< b ( AIS-LVO) (1%
FEBAREBEAIGRITA . Fek  BIBHEZA 2019 4 1 H = 2021 4F 3 A7ER M TE— NRER: (TR KA E S
ZEERE ) AN A5 FhC R 32 ILAE NIGRT T I 264 16 ICAS FTEk AIS-LVO 3%, ¥ hkis)E 6 587 8 h M LA fii
HUBRIRE: . ELREANE . BREEY 5K / B 4 A S 2 /0 1 RO sCE T A PIRTT o oW B AOIG R DERE, B4R |
PRI, REAEEE . M AP ZERAL . MISCIEAELL . A AIRIT . AR BIZI i S P i [ o R INAEsEE % (mTICI)
39 =20 G R INAT A | A BERH Be R 58 [ FE 57 AT BeAs R (NTHSS) WEAFIARJE 90 d B (22
B Rankin St RIE0<2 /0 NHUS RIF) . &% 264 6 ICAS FTE AIS-LVO 3 hEiIHFA RS 229 41 5 GG 2E
35 5, ABEif NIHSS $F43 405k 16 (12, 19) F125 (22, 32) 4%, HiBalt NIHSS #4051k 8 (6, 11) #1110 (8,
12) 43 264 4] 52 AR J5 BN 200 i 45 1 20 P 28k 91.3% (241/264 ) , Hivh mTICI 432 2b 2% 68 f4i] (25.8% ) . 3 %%
173 1] (65.5% ) 5 ARJ5 24 hAEREESA I A4 5 9.1% (24/264) 3 ARJE 90 d FilJ5 RUIF-R K 55.7% (147/264 ) ,
TET-% 0 10.6% (28/264 ) . 132 fil B FHEZ AAiAUMEUE, AR5 90 d /s RAF3K 58.3% (77/132) ; 108 %321
PRI + SE AN ROATF, ARJE 90 d UG RAFHH 50.9% (55/108) 3 PIALIREARRL . M vl Ko AR I BN 220 i 4
JINEREAR . ARJF 90 d iR RAFRE SR LG EE X (P>0.05) . &#  XFT ICAS FIE AIS-LVO B, MUK
IO PR N B BE M A TR ROR, ELAR IR AR (R i e Bk e ik . S0 A SR R 4 . AU,
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Analysis of recanalization techniques for acute large vessel occlusion caused by intracranial atherosclerotic stenosis
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Changzhou 213003, Jiangsu, China

[ Abstract | Objective To investigate the recanalization techniques for acute ischemic stroke with large vessel
occlusion (AIS-LVO) caused by intracranial atherosclerotic stenosis (ICAS) and their clinical efficacy. Methods A total of
264 patients with AIS-LVO caused by ICAS who underwent endovascular treatment in Neurovascular Center, Department
of Neurosurgery, the First People’s Hospital of Changzhou (the Third Affiliated Hospital of Soochow University) from
Jan. 2019 to Mar. 2021 were retrospectively included. All of them were treated with at least 1 method such as mechanical
thrombectomy, ADAPT (a direct aspiration first-pass technique) technology, balloon dilatation and/or stent implantation
within 6 or 8 h after onset. The clinical data analyzed included age, gender, past history, vessel occlusion site, collateral
circulation, intervention methods, immediate postoperative recanalization (modified thrombolysis in cerebral infarction

[mTICI ] grade=2b indicated successful recanalization), National Institutes of Health stroke scale (NIHSS) score on
admission and at discharge, and prognosis 90 d after operation (modified Rankin scale score<2 indicated good prognosis).
Results Among 264 patients with AIS-LVO caused by ICAS, 229 had anterior circulation lesions and 35 had posterior
circulation lesions, with NIHSS scores of 16 (12, 19) and 25 (22, 32) on admission and 8 (6, 11) and 10 (8, 12) at discharge,
respectively. The immediate postoperative successful recanalization rate was 91.3% (241/264), including 68 (25.8%) patients
with mTICI grade 2b and 173 (65.5%) with grade 3. The incidence of symptomatic intracranial hemorrhage 24 h after
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operation was 9.1% (24/264). The good prognosis rate was 55.7% (147/264) 90 d after operation, and the mortality was 10.6%

(28/264). One hundred and thirty-two patients underwent mechanical thrombectomy alone and 108 patients were treated

with mechanical thrombectomy+rescue stenting, and the good prognosis rates 90 d after operation were 58.3% (77/132) and

50.9% (55/108), respectively; there were no significant differences in the baseline data (such as age and gender), immediate

postoperative successful recanalization rate or good prognosis rate 90 d after operation between the 2 groups (all >0.05).

Conclusion For patients with AIS-LVO caused by ICAS, mechanical thrombectomy can be the preferred endovascular treatment

technique, and rescue techniques such as balloon dilatation and stent implantation are safe and effective.
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treatment; mechanical thrombectomy; angioplasty

AR S EBR A~ (acute ischemic stroke,
AIS) KRG FTr, TR E R E 6
Bt BERMEENE, HAERA BRI R, T EG
R R A AR o A Sl R R R AL
PezE (intracranial atherosclerotic stenosis, ICAS)
JE A T R —, HAEAN R ARG . X
HA 25, WNER ICAS A4 R BT H
flb N HE, FE ALS B8 5 ICAS &3 1Y o L ik
45.3%~51.3% ', B 36T ICAS BT BUK I % 1] %€
AMESR R ZEH (acute ischemic stroke with large
vessel occlusion, AIS-LVO ) HJIRYT .

S PN R I A P S s B e R O
A R UL B L, DR A RO PR
i H AT RS B AR AT Ok Y L IR
B ) I P U R UM . R,
AR MAEBIEAR (BREEY TR/ SSCAHEA ), A
1%t T ICAS FEAY AIS-LVO & Bk fuf B fiL 5 a8 7
L EFABTCELR . ARSI T 264 13
2 IMLE TR YT I ICAS BT B AIS-LVO 8 35 Y1 K
GORE, PEA ELSCE A A YR ICAS BT 2L ALS-
LVO (1 il A& R AR A R R

1 &RIFE

L1 AFRT R BPERERE 2019 4F 1 H 2 2021 4F
3H T RN — NREBERE (IR KRS =
BB ) 2 SR LA o0 22 ZE IR Y ATS &
H 495 Pl IARRIUE: (1) g 18~85 %
(2) ARHG BT Z #1058 R ( computed
tomography angiography, CTA) . il 3t % 1fi. 5 Wl
1% (' magnetic resonance angiography, MRA ) 1 4
TR IS & 5% (digital subtraction angiography,
DSA ) KA s il N ARG PR 76 R R 1M A A 2,
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(3) HIEER AIS-LVO £ 3 % i 2 JI 2 ok 2 ] i
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) <<8 h, HRHT 3 E E S 1A B9 B A rh
= 3% ( National Institutes of Health stroke scale,
NIHSS) #W-or=8 715 (4) K/l CT 4K A HERR
kg E 00 e s H B S N e s (5) W
PEIRINAE P ZEFRA R BN B K . KB AT Bl kAT / 5%
R s Tk o, A P 0L A PA] ZE R AN A HE B ik
/SRR BINK; (6) BES I ERMALE
FARAERZE A5 HEBRARME: (1) BB URPER
. HA R, A ER B AIS B E; (2) k
Fili CT ~F- 4146 A 78 TR AR i A5 8 (R K Mg > 2k
1/3) 5 (3) BUHAAFHIT 90 d sAE ORI L |
T R LA A A ™ e AR AN IS A AT I
EPRIT IR . ARFFGE N 5 — AN REEBE
(RN RS = BEBE ) B2 e H 2 b1 25 i it
[ (2021) 5 134 %5 ] .
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ARG, TATEREEY BRAN / 5 AR AR R
FHAT R RRES . A B IR ARG
AR s I A sk Ay, R T 270 1 Fho
WIRIT T2 (AUBRORORE . ELih . BRFEy sk AN/
AR ) AT IS P . AL U S B R
Solitaire 37 2% ( 3¢ [E Medtronic 23 F] ) . Reco st 22 (
E e Bl H] ) 1% Revive SE 3742 ( 3£ [# Codman 24
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VUM, SRR AR E AR A
BeAR MRS A SERROIIE S K e Y L A T
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REAEMEREZAE J, X TR TR ZE A INAE B A8 =T70%
L 1o L 3 % 12 1) AR AT LA U AR (BRI
N/ BSCEAEAN ) o XFTEUN Sk EE T BRI Sk
F2 1 AT 2E HRHGPAL A i 52 4 W Ay ICAS
AR, R BREED K + SR AT IS BT
Ao X2 PN Bl Uk i P B s S Sl bk 3 T A ZE T
RHETEATIL ICAS BB, R H A AR
A NIGYY, KR S ACE il S48
( % [ Penumbra A 7] ) | Catlyst H1[8] 34 ( 5 [H]
Stryker 2y F ) . REACT 4% ( 32 [E Medtronic 23 H] )
AR S (BREEEEIP RO BR AR ) o B
A BEARATBOR T AP [ 1 44 R 4E T
AKE 5 mg/100 mL, ERPEZy (HhE) ARAF
Pl MEREERTT, IR 6~8 ng/kg #bkifE
1, SRIELL0.15 pg/ (kgemin ) K E4ERFE 24 he
122 AREAE  Frff BFAR)E IZ] 588k i CT
or e AHEBR G 1, AR5 24 h & A8k CT BIfA
T LFEAE, ARJF 72 h AT MRIFH . MRA
1R B AL R% 1% (diffusion weighted imaging,
DWI) PHAGRAESE K L FHE T O WERAS A
AL, R 40 T RUBRBL I/ MR R A3 A 7T
RKGWNRIT .
123 WA LB b FARE DAL,
W5 Hipf 2 L RHE I E L 1792 I s E B R A
XHRE TRV (1) AR EER R, 1
Eicg e < o N 1| I =1 DA S SO =31 R N
R3S N Ry U@ SN @ L N | S
FRAL. ABEI NIHSS #5345, (2) I WiRYT
TR bR, AIFRRBE T . M SRRSO, 14
WIGTT T4 RPEAR h DSA KrAr 45 0L, R HISE
FEl A A FIIGR ST M 25 2 o 2 /A AT e 4
( American Society of Interventional and Therapeutic
Neuroradiology/Society of Interventional Radiology,
ASITN/SIR ) M SCAE BRI 73 22 58 PEAl O S 918 #1175
B, HH ASITN/SIR W73 =3 43 A SCAR R R 4F
(3) I RIF R, PPN bR 6 A RIVZ) i 48P
0L, I BERT NIHSS P70 FIAR S 90 d FilJs 5 0
K 2 KOG B AE 7 #2 ( modified thrombolysis in
cerebral infarction, mTICI) 732 P A 5 B 21 1L
ERREIER . mTICI 44k 0 G IO, 14
AN R i i e P ZE B AE, 2a 2R A2 iy
I XA A M (<<50% ), 2b Z Ry i

LA MR E (>50%) , 3 A atsm sk i X i
WoE AR T, Hodh mTICT 43 2% =20 94000 1%
NI . R R Rankin £38 ( modified Rankin
scale, mRS) PFAPFHN TG : 0 93Fn e TCIEIR,
| 3R A RRUEIR, 2 RN R RRE, 3 R
AR ERRRE, 4 RN EIERREE, SRR A
FPEEARRE, 6 A FRRIET, H mRSIE<2 4R
TG RAf. (4) ZatErmats, RIERERNZ]
AJ5 24 h3kf5 CT R A 4528, SR ALS A FRETE
J7 5 ki 13 1. Heidelberg 73 FARAEPEM 2 75 K A= i AR
P

13 %itsaz® ] SPSS 23.0 Bt 8dE 4y
Mo BRI RO A % CF 4
B, EPUAML ) FoR, WAL E] HdseR FRR RIS 56
TEECRORE LGB B B n, PR LR
Ko Mgk (o) 4 0.05,

2 &5 R

2.1 —fFA 3L 264 Bl A0 M IRYT I RIIE
e SR ICAS FrE AIS-LVO i A4H, Hoh 3
181 1911( 68.6% ). % 83 fl(31.4% ), iR 61(54,
69) % . 229 i (86.7% ) A HIEM I 4 %€, H
RN Bk C5. C6 BelA %€ 25 ] (9.5% ) . KMk
A Sk A1 2E 24 6] (9.1% ) . Kb 3 ik M1 B4
FE 180 141 (68.2% ) ; 350 (13.3%) Mo ¥ i
B ZE, HohMEBh KA ZE 15 B (5.7%) . LK)
[k 5E 20 B ( 7.6% ) o G IF I 211 411 ( 79.9% ),
HIFHERIE 71 6 (26.9%) , A I wEAgILIE 78
(29.5%) , AIFmLIE 41 6 (15.5%) , A W
51122 7] (46.2% ) o 56 ] (21.2% ) 8 #H 17 #5 k
REIRIT . 123 1) (46.6% ) 1) ASITN/SIR P
4323 57 264 B A BERT Alberta i 4 )
IR ML Z 345175 ( Alberta Stroke Program
early computed tomography score, ASPECTS)
8 (8, 10) 4. HifEH AIS-LVO & E ARzt NIHSS
Wk 16 (12, 19) 45, HBERH 8 (6, 11) 4

JEAEFR AIS-LVO 3 ARt NIHSS #5825 (22,

32) 45, hBERIA 10 (8, 12) 43

22 #HFEAL 9 HIHANINKETEERESIIKET
P4 € FB A AR AT PEAS AR b i 52 BRI W ICAS, E
FER R i+ S AT IS BB AR 15 4
51PN Sl fik F PN B A SR OIS 2 ik = T PR ZE A R
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K12 ICAS, 17 ELHEAM IR IAYT P38 145 5 A Bk
ICAS, Hr 4 B A= =70% HETH 12
ASRELERE G ZH UM I AT T S 280 b . AR SR
RPZI mTICI 439% 3 %% 173 ] (65.5% ) . 2b %% 68 14l
(25.8%).2a 2 131(4.9% ). 0~12% 1015 ( 3.8% ),
A B2 A8 S i R R 91.3% (241/264) o R

J& 24 hAEIREMUN H LA 2R 9.1% (24/264) .
ARJ5 90 d Wi 5 K420 55.7% (147/264 ) 5 28
(10.6% ) FEFET:, H 16 F1] 4 FAN 2 BRA AR
FESCE G T /NWAESE, 4 51 ko i, 4 61k &
YRR, 4 B 248 B IRERE . SR AN E
BNIGRYT T AR IR RS R L2 1,

F1 RAREMERET AR ICAS FIH AIS-LVO BENIEKER
Tab 1 Clinical outcomes of patients with AIS-LVO caused by ICAS after different intravascular treatments

1 (%)
Endovascular treatment method N mTICI grade=2b 90 d mRS score<:2
Mechanical thrombectomy 132 123 (93.2) 77 (58.3)
ADAPT technology (4 cases used rescue stenting) 15 12 (80.0) 9 (60.0)
Mechanical thrombectomy and balloon dilation 42 39 (92.9) 23 (54.8)
Mechanical thrombectomy and stent implantation 32 29 (90.6) 14 (43.8)
Mechanical thrombectomy, balloon dilation and stent implantation 34 30 (88.2) 18 (52.9)
Balloon dilation and stent implantation (direct cerebral angioplasty) 9 8 (88.9) 6 (66.7)
Total 264 241 (91.3) 147 (55.7)

ICAS: Intracranial atherosclerotic stenosis; AIS-LVO: Acute ischemic stroke with large vessel occlusion; ADAPT: A direct

aspiration first-pass technique; mTICI: Modified thrombolysis in cerebral infarction; mRS: Modified Rankin scale.

23 F LA BAE S U A + LR ANEE 9T 6
BRIV RS AT AT 132 0 H R A7 B Al LA
BUIRYT, 108 Bl 32 ML + 32 284 M RaR YT,
LB O + BRI 42 1] HLAEUR: + 52
BARH AR 32 i) HLARIBURS + BR S5k + S 200 A

A 34 45, PALTHLAREUR 25 MU + 2284 h 5
TBITULR B WA . PEBIERZR TR KR I B 2 i
BRI R, ARG 90 d iR RiFRERH LS
e (PH#1>0.05) o W2,

F 2 BRaBUL A SHIMEUE + ZZ24ME T 4H ICAS BTEL AIS-LVO EBERIGKRZE R L4

Tab 2 Comparison of clinical data of ICAS-caused AIS-LVO patients between mechanical thrombectomy alone group

and mechanical thrombectomy +rescue stenting group

Mechanical thrombectomy Mechanical thrombectomy +

Index alone N=132 rescue stenting N=108 Statistic P value
Male, n (%) 84 (63.6) 76 (70.4) 1=1212 0.271
Agelyear, M (Q,, Oy) 62 (54, 70) 63 (54, 70) Z=—0.521 0.603
Hypertension, n (%) 105 (79.5) 90 (83.3) 7 =0.559 0.455
Hyperlipidemia, n (%) 40 (30.3) 32 (29.6) £=0.013 0910
Diabetes mellitus, 7 (%) 35 (26.5) 30 (27.8) £ =0.048 0.827
Coronary heart disease, 7 (%) 22 (16.7) 16 (14.8) £ =0.153 0.696
Smoking, n (%) 60 (45.5) 52 (48.1) £=0.173 0.667
Drinking, n (%) 30 (22.7) 34 (31.5) £=2.328 0.127
Anterior circulation occlusion, 7 (%) 118 (89.4) 92 (85.2) 21 =0.962 0.327
General anesthesia, n (%) 20 (15.2) 95 (88.0) r=1262 <<0.001
ASITN/SIR score=3, n (%) 58 (43.9) 55 (50.9) 7=1.164 0.281
NIHSS score on admission, M (Q,, Oy) 19 (15, 23) 18 (14, 22) Z=—1.109 0.268
Intracranial hemorrhage, n (%) 16 (12.1) 20 (18.5) 7=1.907 0.167
sICH, n (%) 10 (7.6) 13 (12.0) 1=1364 0.243
Intravenous thrombolysis, 7 (%) 25 (18.9) 29 (26.9) £=2.133 0.144
mTICI grade=2b, n (%) 123 (93.2) 98 (90.7) 2 =0.697 0.486
90 d mRS score<2, n (%) 77 (58.3) 55 (50.9) £ =1.148 0.251

ICAS: Intracranial atherosclerotic stenosis; AIS-LVO: Acute ischemic stroke with large vessel occlusion; ASITN/SIR: American
Society of Interventional and Therapeutic Neuroradiology/Society of Interventional Radiology; NIHSS: National Institutes of Health
stroke scale; sICH: Symptomatic intracranial hemorrhage; mTICI: Modified thrombolysis in cerebral infarction; mRS: Modified

Rankin scale; M (Q,, Qy): Median (lower quartile, upper quartile).
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SCHRE TR E ICAS 512 ATS T Lo foif izt 378
ETFRCEEREE, 27%~47% HifE 3 AIS-LVO (1
i R ICAS 5 TSR A 50% 75745 H ICAS
Sl X T ICAS S8 i ASI-LVO,  H i Il K
B IAE PIGYT 7 RPN,
A WUBRIOR S b A 1 O S B A OB AR
(BREY SRA/ SR ) 55 W S SRR
HUte: %6 B E ALS I IS NIR YT T & 2 UG K
R, LEOIEME / EEZEH M2 ( American Heart
Association/American Stroke Association, AHA/
ASA ) 15 B BSOS AU IBORE V8 S K I 48 P ZE Ok
BIF I ERAR . ARBFSE 264 1] ICAS 5511
AIS-LVO /55, 15 I 7 E3mmoR, 9 4
BEHERHEREY 5 L AR, HAy 240 Fil#EfT
T MBI, 1iEH 4 K 240 ICAS T2 AIS-LVO
S5 PEHUMOBCRE R AT A8 @R YT, RMEARRTA
SEVPAE TG N R ICAS, BT RUF EA A M ia
J7 O AT RE T AL . (1) SRR E
BB AT DA s (2) AH LAl R AE,
SRR X S K REER (A A AR AN, IS I
AR (3) EA S IR E AT LA i
BTN BIEAR, FEAREIT A (4) R
A L oA P ZE A R, nI A E
SN WA R

A FE T A 240 4] 15 38 AL IR 9T 1Y R
o, 132 BiAT Al ML IR (1 B E R S R A7
FEAS [ A8 BE (9 3 ok ple 7, (LA (5 P i /N A 2
11 b/ 1 a 52 4550500 2 2 JEBEIF LR 30 min & 3
) ALY B 45 VA R B — 20 Ab B 108 41 £
TEMUBBURE 5 PRI Ay v o B2 2l OBl A8 I 51T T 1 i 2
g Bl P VR DA ZE T SR T AN RCH e, 32 SR X
AL AR A LA U R, 42 4T T L alipk 4%
PokAR, 34 AT T EREEY 5K + SRR A IS AR
TEAR . X A8 IR TT I 5 ax h 8 BE 78 () /8 %
AT ZIWIRYY OSBRI /M 2R AR 1k A B IR Ae
BEH ) JERIRETIER, BT T I SCAREA I
BRIEA . EHINNXTT ICAS FEY AIS-LVO,
— H R AT A %€, AR & Iea e, Hal
A T B H A & B et e, SLE R FAIE
SE QDI . R e )2, DR MR RiA YTt

HEEL , ARSI A7 B Al KLU R LR
B+ L AANRORYT BB I ORI T AT, A5 AR
R AL B AR S B 20 145 A% ) P 2 K 90 d Tl
Jo RAFPR2E S TEG 43 3, LI Tk ] %€
SR AN RO i — A% o7 LARAS A B IR R &5 R .
[ AIS I PNIRYT 2 0B O FE 45 R M RE R,
X T ICAS FrE( AIS-LVO TEFEA THUMEUR B 2R 2
Pk A ARGHRA RAFIIGIREE R, IFA
SR I VAT ORI, ICAS FIFEL ALS-
LVO B F AR K A PR A ZE ) 2 R B AT LR
A4 L2 3R G 5047 SR B R AL PR, AR B 7
I BeAs TRE AF K I VEBE 53 H AR it ( ek
Pk, SCAMEAGE ) IREIARCAERE .

H T ICAS MR ik BEHL ], £ 2% &N b7
ICAS JIT 8 AIS-LVO Hr, MUK -3 14 f5 AR
DT L P A JE R A i, B T R FHERSE Y R SRR
Ferita, A0SR AT RE RGBT ICAS W AT B B R Bk
Py sk M/ B AAT I BUE AR, I6I7 R
TRAARHUAEE o AL AL 9 i) (3.4% )
B 2R R B 2 VA FOR op i B T P
ICAS T8 AIS-LVO, R HZEME RIEA (BkiE
Pk 4+ AV ) BT INAT FREIGYY, % 9 Bl
B R # N sk 32 T e SR Sk = T, Ho 6 4l
BEFE T ARG 90 d RIFHUS . E17 B 45 WL

AR LA T MR (1) ARAGARMEI] 869 A
ICAS;  (2) SRR A1 280 s sl T i 41 A LA

ELHEEREEY 5K 5 1] REAF A AR 36 35 XU

2020 4F Yoo %57 it 43 iR WU BURR: Rl B4 4h
WA R —2R3697 97 Y ICAS Frsk AIS-LVO #47 [
BAFTE, 455 W HURIBOR: 21 48 B HE A 4 A o
FR) I 45 D 8 R (77.6% vs 43.5%, P=0.001) .
K A b % (12.2% vs 59.7%, P<<0.001) Al
B B B YR e 2 R AR (8.2% vs 29.0%, P=
0.012) , H.Z i+ 1 20 Fe 2 0 iy A5 1l 2 P2
REFTGH2F 5 X (87.8% vs 77.4%, P=0.247 ),
my I R L ICAS FF 8 AIS-LVO R FH B F2 il 7 R
IBITRTANRCR AT RAE R AR R . AR 15 B

(5.7% ) R B 6 A IR YT 7 =00 B

FOR, Hrb 4 e T 73080 8 BIARTTITFAR S
&N ICAS 75,

R R R IM 2 Y, T
JE /N (T b/ 1T a A2 444 e 3 2 2 A BE,
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J PR A ZE AR It 5 A SRR B WA ICAS
FHAIS-LVO, ISPk 7 far il & 7RIk A
AP, RVl EE 2 21 2R T il T P e ks
WL A YR BB R 2 AR BRA F 2
H 2R JE AR 24~36 h R BB ] DC AR
SAMAK BOSUBHT I/ MRTATY, 5~7 d Ja ARk il 2 5
J7 R R AR /MR 25 . i
AL, AR YR R B — AT i MR 258
BRI

ZE LTk, XF T ICAS BT 8 AIS-LVO 17 L4
IGYT UM TR B e BR, 7E LA AR
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