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(5 ZE] B8y B S0 i 2 H Cacute ischemic stroke, AIS) .35 CT *F41 (non-contrast computed tomography, NCCT)
Alberta 2 H1 351 B 543 CT 143 (Alberta stroke program early computed tomography score, ASPECTS) 5 CT #{E Bl % (CT perfusion,
CTP)FEAERZ AR UL EC RIS PR 3 S TS REAE . Fasd: BI04 2019 4F 10 3 —2023 4F-8 [ 449 5147 NCCT K CTP VA5 (1 i
PEI R I PR ZE RS ALS B35 IR IR SR k. K RAPID 3 B 3l iH 5 NCCT-ASPECTS H1 CTP BEZEAZ LA . “NCCT-CTP AN
VLR 5E LNAK NCCT-ASPECTS /M AEAZ €214 7 (low ASPECTS and small ischemic core volume, LASC) (NCCT-ASPECTS<6 43,
CTP f AE A% L AR #1 <70 mL) LA K 5 NCCT-ASPECTS . K SE 4% 0 44 FH (high ASPECTS and large ischemic core volume, HALC)
(NCCT-ASPECTS=6 %3, CTP FiFEAZ O F=T0 mL) o K LS Y U Y697 (endovascular thrombectomy, EVT) 5 90 d i /7 52k
R Rankin IR (mRSVFE 0~2 7378 LTS RIF. R Z KR EHET50 8T NCCT-CTP VLR A 2 m R 2 . 4558 : 449491
AIS B35 H A5 145 4] B NCCT-CTP ASULHC , H A7 52 451 (35.9% ) (835 L& 3 HUAL ¥ JT (endovascular thrombectomy, EVT) Ji5 3845
RIUFTUG . 2 218 8 B H 750 4 45 R 3278, 52 A5 VP Al 1 436 52 5 Ik % 2 (intravenous thrombolysis, IVT) (OR=1.833; 95%Cl:
1.205~2.790, P=0.005) - T 1= ) & 2% NTHSS 34> (OR=1.055; 95%CI: 1.028~1.083, P < 0.001) 72 AIS 3 HELNCCT-CTP AN
AN SR 28 o NCCT-CTP ANUEHCEZH /3 47, LASC B35 45 Fh R0 28 4 S AR 2 1Y) s TR ) Bg KT HALC &35 [306(219,
482)min vs. 125(63, 307) min; P=0.004]. LASC &3 EVT ARG i P fixi 188 58 & 4 2 5 T HALC 2 35 (66.9% vs. 33.3%; P=
0.021) . £5i8: 29 35%1I NCCT-CTP ANUUFE &5 T M EVT HH 3R a8 o s AR PPl AT 452 52 TVT BAJ% T8 ey (1) 56 4k NTHSS $F- 75 72 H L
NCCT-CTP AN VT2 A7 500 R 2
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Influencing factors for the mismatch between ASPECTS on non-contrast CT and infarct
core volume on CT perfusion
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[Abstract] Objective: To assess the influencing factors and the prognostic characteristics for the mismatch between Alberta Stroke
Program Early Computed Tomography Score (CASPECTS) on non-contrast computed tomography (NCCT) and infarct core volume on CT
perfusion (CTP)imaging in acute ischemic stroke (AIS) patients. Methods: The clinical and imaging data of 449 AIS patients with large
vessel occlusion of anterior circulation who underwent NCCT and CTP evaluation from October 2019 to August 2023 were
retrospectively analyzed. The RAPID software was used to automatically calculate the NCCT-ASPECTS and the infarct core volume of
CTP. “NCCT-CTP mismatch” was defined as low ASPECTS with small ischemic core (LASC, ASPECTS< 6 points, CTP infarct core
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volume< 70 mL) and high ASPECTS with large ischemic core (HALC, ASPECTS=6 points, CTP infarct core volume=70 mL). A
modified Rankin Scale (mRS)score of 0-2 at 90-day follow-up after endovascular thrombectomy (EVT) was defined as good prognosis.
The multivariable logistic regression analysis were used to assess the independent influencing factors for NCCT - CTP mismatch.
Results: Among the 449 AIS patients, 145 patients had NCCT-CTP mismatch, and 52(35.9% )NCCT-CTP mismatch patients achieved
good outcomes after EVT. The results of multivariate logistic regression analysis showed that intravenous thrombolysis (IVT) before
imaging assessment (OR=1.833; 95%ClI: 1.205-2.790, P=0.005) and higher baseline NIHSS score (OR=1.055; 95%CI: 1.028-1.083,
P < 0.001) were independent influencing factors for NCCT-CTP mismatch in AIS patients. In the subgroup analysis for NCCT-CTP
mismatch patients, patients with LASC exhibited longer stroke onset time [306 (219, 482) min vs. 125(63, 307) min, P=0.004 Jand a
higher rate of hemorrhagic infarction(66.9% vs. 33.3%, P=0.021)after EVT than patients with HALC. Conclusions: About 35% NCCT-

CTP mismatch AIS patients can benefit from EVT. The IVT using before baseline imaging and a higher admission NIHSS score were

independent influencing factors for NCCT-CTP mismatch.
[Key words ]
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I P BUAE 76 JT (endovascular thrombectomy,
EVT) 52 1697 B8 A R ML P 28 7 Sk ol i A28 o 245
1 Cacute ischemic stroke, AIS) £ HH % F B,
LR AT AR VRS SR, EVT I & 2y R &
24 W™, MIFERZ LU LS ALS B3 EVT Bls % V1A
%5 M PR S e 74 rhod R H CT P43 (non-contrast
computed tomography, NCCT) ¢ CT % v & 1% (CT
perfusion, CTP) PEALREZEAZ oG BBl 7o REAE I IR A&
fift 7038 5 K 3L T NCCT ) Alberta 26 H 350 H 341 CT
PF 43 (Alberta stroke program early computed tomogra-
phy score, ASPECTS) <5 73 8¢ 2& T CTP {45 FE % L
RIA=T70 mL i€ SCRBEEAZ O e B 1l
&L, NCCT-ASPECTS #1 CTP £ 58 A% 0 PR FRAR H.
ULE , B IE NCCT-ASPECTS #& 7~ K CTP # 48 #% -0
R, %5 NCCT-ASPECTS #1275 /I CTP £ JE 4% 0 ¢

o (ELI PR S Bk O A% A, 020 S8 9 & B NCCT -
ASPECTS 5 CTP BALAZ Co A BUAN UL L

“NCCT-CTP AL AEPI A HL : DI NCCT-
ASPECTS /MESERZ LA (low ASPECTS and small
ischemic core volume, LASC) , Bl NCCT - ASPECTS<
6%, CTPREFEIZLMAR<T0 mL; @5 NCCT-ASPECTS,
KA FEAZ O AR B Chigh ASPECTS and large ischemic
core volume, HALC) , Bl NCCT-ASPECTS=6 73, CTP
FEBOAZ O A=T0 mL . PR SL R R, 58
B R BEFEAZ Lo AR B FT 27 2R 0 i 1 8 AL A TS AN
B JRURSE , Tl R BRI AR AT PT REAR A B — R A S AR VPG Y
KEEFEAZ AR A HER EVTE . SR, 3 354 B
TERINL) 519 NCCT-CTP AVT L i # EVT J& Al B
3 RAFHUS BB SRR AR HBLNCCT-CTP

acute ischemic stroke; non-contrast computed tomography; Alberta stroke program early computed tomography score;
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JE W PR v LR 55 BRI IR AR 55 5 s @A Hh AR
7 AR SRR AL AR B 26 R 28 B A U ARG A R I ()
V6] o I A P A L 3 1) 2 M 0 Bk 2 ofll B 1] Cdoor
to puncture time, DPT) 328 2 EVT R J5 24 h £ [H
A7 DA 5T B 2 H 523K (National Institutes of Health
Stroke Scale, NTHSS) V¥ 473« 52 4% VAl il /& 7547 # ik
¥ ¥ (intravenous thrombolysis, IVT) 5 77 LA & R J5
90 d B Vi mRS ¥F 43 LLEVT AJ5 90 d B mRS 1
73 0~2 93 5E XHE R AT, )2 90 d B Yi mRS 1F73>2 43
E X TEAR.
122 REAARIGTHGERE

K H 128 JZ 18 i€ CT 44X (Optima CT 660, GE
AT, FEED L NCCT #1 CTP. F4H 70 Bl Ay it
TREMEFLKF . 3407 2845 ONCCT, HHE
120 kV, & HLIT 100~350 mAs, /2 E 5 mm; @ CTP, 3K
FH R B 4D 08 e 43 4 07 2R TR =X, 48 WL
100 kVp, & HL it 200 mA, JE % f [8] 0.4 s, pitch {H
0.984) . LL5 ml/s FRIEE S 50 mL & 52577 (T
D e, g i 370, FEOR i 25 23 7], A8 D K& 30 mL A=
BLERK, AT 52 30 IR BN 14 (241 80 mm, 2 s IE
1B, 1.7 s B (6] 43 $E 3, FERT 53 $) 45 2 CTP J5 46 K
1% o HcHE B ik N\ pR 2T Carterial input function, AIF)
A kR R, LLUZ R 0.625 mm. JZ 8] H 1 mm &
B CTA MR P-Al A R LIRS

Fifi AIS B EEVI RG24 h M A &
NCCT. # EVT e, WS BIE & NCCT. #
BHBER A, WAEEVT AJE 2~7 d R & MRI. KH]
3.0T MR 341X (Magnetom Skyra, Siemens 2 &) , {i
[l ) A1 20 J 18 Sk 2K [ K 58 MRI. [ 17 MRI 751 2
FEREBUB AL 8% (susceptibility-weighted imaging,
SWD, LAVFA EVT f5 i At . 5% ERM
(repetition time, TR) 4 28 ms, [A] % i} [H] Cecho time,
TE) 4 98 ms, fLE (field-of-view, FOV) N 220 mmXx
220 mm, £ [ 384x307, )24 /229 2 mm, 42K
48 11E o
123 CTE®%># 51t

K H RAPID # A (ISchimaView Inc) H #4673 Hr
FL 2L NCCT A1 CTP % 4fs , 71 5% NCCT-ASPECTS Al
HERZOARRR o DL A2 0 DR = BR o i L7 &2 Ccere-
bral blood flow, CBF) /> T~ fil] 2K fixi > 3K 46 [7] [X 35k
30% HIAERRE SURESEAZ AR . NCCT-CTP AL
Pe £ 47 LASC MTHALC P ARG &0 . 3 Tl U5 NCCT
2 MR-SW1 EIZ, 148 ECASS M Ax#EHs EVT A S5 H
I #% 4k, (hemorrhage transformation, HT) 43 J4y Hi IfiL 14

Jibi ## ZE Chemorrhage infarction, HID F1 i SZ 5T I fif
(parenchymal hematoma, PH) . HIF1 PH # — 2 4 7
BN 2 B HI 1 BLE SONHSREAE LRI 5 1 /) sk
I s HI 2 28458 SCORBEBEIX P9 R R TG o A6 2808 H I
B2 AN Rl Y SOIR Y I PH 1Y SE SO I b < 4
TR 1) 30% 11 R4 5 7 R8s PH 2 845 S I ik
>HAETHIRR R 30% 45 B 216 5 A7 38wt

13 “%itgs*

BT A % 8275 1 35 % F AR A B (DY 43 A 30 [T
(Pas, Prs) 137 e 3 BRI (A 23 HO[n(9%) 132
/Ne NCCT-CTP AL EL 2 A1 NCCT-CTP UG fic 25 8] LA
S NCCT-CTP ASULAECZH P LASC FTHALC Y41 /8] 732
FEE SRR 5 72 5743 Jill >R F R 75 K56 S Mann-Whitney
UK I AT /3T P <0.05 AR mgiit— BN £
K2R 2 48 [l V3 40 #r, B AE4R 78 H I NCCT-CTP AN L
BC (AR ST S R 26 o 22 DR 302 4 R A 40 BT T B
PEAG AN R 26 ) B TS TE SE 2R 1, K IRl F->10 % B
N R ZR AR RS e M . A ARV R IR 2 M,
WU R FH 326 A5 [ U f 7 i a2 1 PR B2 . R
SPSS 23.0 KA AT Gt 2= 0 . P <0.05 AZESRA
GuitsE L.
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AHE TSN 449 ] B, Ko 5 264 H
(58.8%) , TAIAERE 70062, 77 % , A7 A B NTHSS
PRI AR JG 24 h NIHSS 353 75 51 14 (10, 20) 53
104, 19) 4 o w7 A A 0 B 1] 24 300 (202,
472)min, HH 280 41 & K IE I AIAE 6 h N L 7 K
I3 I 18] 206 (120, 275 ) min ], 4% 169 1] £ 4 & 95 i [H]
7E 6~24 h[ H 7 &I 8] 592(449, 834)min]. 154 1
(34.3%) JBHAEEVT B2 IVT. 206 15 (45.9%) i
FHZEVT 90 d J53k15 RIFl)E . JLZY ) NCCT-
CTP ANILEC AL B L 1
2.2 NCCT-CTP R IE B %k B % 547

449 5] e T, 145 611 (32.3%) H % HUBLNCCT -
CTP ANVLHEL . 5 NCCT-CTP UG 4H b %, NCCT-CTP
ANVC T 4H B A 5 S (R 52 AR VAL AT IVT 28 (42.8% wvs.
30.3%, P=0.009) K #l R 52 2 (24.1% vs. 16.1%, P=
0.042) , 5 = B AR |T NIHSS 320 [ 17 (12, 21) 43 vs.
13(8, 19757, P < 0.0011 AR J5 24 h NIHSS ¥4 1206,
20) 4% vs. 8(2, 18)4), P < 0.001], H & # ¥ NER
[68(61,74) % vs. 71(62,78) %, P=0.020]. [A]H,
NCCT-CTP ANVLFER AL 3 EVT 5 3545 K 4 HG 1 Lk
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68-year-old male with a stroke onset time of 7 h and presented with a NCCT-CTP mismatch (LASC). In the automatic analysis by RAPID software
for his baseline NCCT and CTP, the NCCT-ASPECTS was 5(A) and the CTP ischemic core volume was 37 mL(B) for this patient. The endovascular

treatment successfully recanalized the occlusive RMCA (C/D) and the follow-up NCCT suggested the large area of infarction in the right cerebral

hemisphere.
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Figure 1

B B A (35.9% vs. 50.7% , P=0.003) , & £ [{] H &
EVT j5 H 3 HI (64.1% vs. 44.1%, P < 0.001) 1 PH
(31.0% vs. 18.5%, P=0.003, % 1),

Z R @ 5 A A 45 SRR, 2BVl
% IVT(OR=1.833, 95%CI: 1.205~2.790, P=0.005) £/l
B 15 1) 3 28 NTHSS 343 (OR=1.055, 95%CI: 1.028~
1.083, P < 0.001) /& AIS 3% Hi I NCCT-CTP AL
9 1 WvA =2 ] PS
2.3 NCCT-CTP 7~ IE Bt 28 I 40 5 7

7E NCCT-CTP AVLELH A, 133 41 (91.7%) FK B
N LASC, 12 1 (8.3%) F I N HALC. LASC H#H K
T3 28 L R S AGR A (Y T i) ()% 2 3 KT HALC B
[306(219, 482) min vs. 125(63,307) min, P=0.004],
I H EVT AR J5 HI ) & 28 % B 3% & T HALC &3
(66.9% vs. 33.3%, P=0.021) . It4h, LASC 3 EVT
ARG B IF7)5 R T HALC H3 (35.3% vs. 41.7%,
P=0.663) , H R J5 PH & 4 & & T HALC & #
(33.1% vs. 8.3%, P=0.077) , H Z 7 KX B R il 24
N (F2),

3 4t it

AT H 2 32.3% 1) B8 3 474 NCCT-CTP AL
fic, = T BEAE A 7, 25 R 7R NCCT-CTP ANJL S

The imaging of a representative case

EAIS BE R HAFEW . [FR, A7 KD 35.9%
[FJNCCT-CTP AULHL B EVT J5 LS T R 4Tl ,
W AR T Xing &0 A 52 0R 1 R AT TS % (51%) -
PR, S48 NCCT-CTP AVLEL B35 EVT 5 A R il f5
R HI K PH R 5 F NCCT-CTP UCHL &, {247
A Z)1/3 I NCCT-CTP AULHEL & E 7 WEVT H1 3K 24
R NCCT-CTP ASVUEL B8 35 3EAT EVT I8 9T FRAR R 1)

NCCT-CTP ASVLHC ) & 4 7] §E 5 NCCT H1 CTP
AN B AR LA A 55 o NCCT =5 238 i 5l ifm figg 4H 23
2 AR R S AT FEAZ 00, T CTP 3 223 i
I P £FL 2308 B0 AR A SR S AT BEAZ L 5 D] R 25 55 HY
BLNCCT-CTP APLFEE ", AW 57 HALC B3 &
IS (B ECRT o CTP 427 [ BEFEAZ L DX 452 XoF Lt 771 it
I 37 21528 28 15 B B 2 1 fiod 4L 23 X 85k, T A MR 9 R
FAZ T S W (AR R A SO I 2 4. 0 N )
B ALS B2, CTP /R A AEAZ O X IR 22 58 42
VAR B ARITE, 1T Be 2> il B SE AT AEAZ O, 3211
HELCTP py REFFEAZ L LA HALC LR, B
Fii 2H 2R e i 3F 22 P e 482 B AR o i B ) P S A 5k
I i3 40 23 7E NCCT v F2 IR PRI 55 58 o 2 o o 4 =
EH 00 S AR R I A6 53 P, B Uk ot i 2H 24 7
MLIFERETE T BE BB /3K, CTP s AR AEAZ O T S
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Table 1 The differences between NCCT-CTP mismatch and NCCT-CTP maich groups
NCCT-CTP match ~ NCCT-CTP mismatch
Variable (n=304) (n=145) P

Agel years, M(Pss, Prs) ] 71(62,78) 63(61,74) 0.020
Male[ n(%) ] 175(57.6) 89(61.4) 0.443
Occlusion site[ n(%) ] 0.925

MCA 199(65.5) 93(64.1)

ICA 53(17.4) 25(17.2)

MCA+ICA 52(17.1) 27(18.6)
IVT use[n(%) ] 92(30.3) 62(42.8) 0.009
Time interval between stroke onset and baseline imaging[ min, M(Pas, Pss) ] 277(161,499) 300(202,473) 0.266
DPT[min, M(Pss, P3s) ] 76(68,96) 75(67,90) 0.429
NIHSS,..[M(Pas, P+5) ] 13(8,19) 17¢12,21) <0.001
NIHSS:LM (Pss; P35 ] 8(2,18) 12(6,20) <0.001
Good clinical outcome[n(%) ] 154(50.7) 52(35.9) 0.003
Baseline ASPECTSLM (P, Pr5) ] 7(6,9) 5(3,5) <0.001
Hypertension[n(%) ] 196(64.5) 86(59.3) 0.290
Smoking history[n(%) ] 39(12.8) 25(17.2) 0.212
Diabetes[n(%) ] 49(16.1) 35(24.1) 0.042
Hyperlipidemial n(%) ] 4(1.3) 1€0.7> 0.555
Atrial fibrillation[n(%)] 104(34.2) 50(34.5) 0.955
HI[n(%)] 134(44.1) 93(64.1) <0.001
PH[n(%)] 56(18.5) 45(31.0) 0.003

NCCT: non-contrast computed tomography; CTP: CT perfusion; MCA: middle cerebral artery; ICA: internal carotid; IVT: intravenous thrombolysis;

NIHSS,..: admissionnational institutes of health stroke scale; NIHSS,4,: national institutes of health stroke scaleat 24 hours after endovascular thrombecto-

my; DPT: door to puncture time; ASPECTS: alberta stroke program early computed tomography score; HI: hemorrhage transformation; PH: parenchymal

hematoma.

2 NCCT-CTPRELECLH B & BT 547
Table 2 The subgroup analysis for NCCT-CTP mismatch patients

Variable LASC(n=133) HALC(n=12) P
Time interval between stroke onset and baseline imaging[ min, M(Pas, Pss) ] 306(219,482) 125(63,307) 0.004
Good clinical outcome[n(%) ] 47(35.3) 5(41.71) 0.663
HI[n(%) ] 89(66.9) 4(33.3) 0.021
PH[n(%) ] 44(33.1) 1(8.3) 0.077

LASC: low ASPECTS but small ischemic core volume; HALC: high ASPECTS but large ischemic core volume; HI: hemorrhage transformation; PH:

parenchymal hematoma.

A Be4E /N, T S 3 LASC B G 1 R A1, Bk
ML B MR T LASC B35 5 B 5K 1 R 9 B [A]
KB KL LASC 3% EVT R J5 HI R4 R w1
HALC 5 . LASC 3 BA S K 28 v ki &8 0k
LREARAS A RS [R] 1AD B, H B A B K IR SE A% 0
s B 1) S ECLASC B FEE R IT I B 5 R AR
H LA

Z N ZE W BT, B R IEAZ P AT 2
2 IVT 42 K& A4 NCCT-CTP A~ UG B (1) 4k 57 521 (R 2% .

NN, BV AT 2 IVT IR ml B S EUAE X
S5k P 2 (10 KL 9408 0 P30 i LB LA P 70K R
T A5 75 B 30 5t i P 6L 2D I 38 B Y A K
CTP & T G 0L oG 2 2 0L VAt VR 17 V0 R PP A RE AT A
CoyE B PRI AT e 2 RUOA B R VAN AT S2 TV T
T T AL AR AL 2L 2R PR L A R 0 W R, 5 IR
i EERAEAZ L, T B NCCT-CTP A LA™

A TAIAFAE — LA 2 - OAWEFT N s
[ BPERE 7T, BT U AREAR RN B TSR T
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