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B KBRS AEH M IR % CT I % B AR (CTA) AT 4 f APCIIS PR 4> 55 CTHE VE B & (CTP) A7 2R 1Y
ASPECTSYFA MG & TR G I 7%, 72 TUI S ME BT A8 2R 5k M 44 25 o (ALS) BB & 90 R ThRE T JB HH I
WEERBLFMME . Jrigs: KA BB RABURE L1, FELEANN R 24/ P 58— 35 U CTA /CTPRYES (1Y B
AR K P EMEAIS B . IPMETEIREIEE T CTAM B B A2 S 3792 (APCHIS). E-T CTPHIAZ OEFE
Y& FEl¥E4 (CTP-ASPECTS) . Wt£E % 90K K Rankin® & (mRS)i%4, HAKIEmRS < 25mRS > 2434
s RIFASHEARA. RABRER LR E LogisticH B FE M I AR E. @it 2RkE T
YEHFAE (ROC) 1 £R VP4 & B —iF 70 X 2 NUB ESH I Logistic B HIE R 5 B 426 TR 1
RGN RGE, FHFHBRHEETER(AUC). 4R : HHPAN0FEE, KPS RIF695(76.7%),
WEA R2161(23.3%). RRBRSITER, TEA RHABETELSEE EH L AR AR HER(NIHSS)
4> CTA-APCISP4r £ EE R, TCTP-ASPECTSIV4 &% E K (3IP <0.05). £ F ELogistic[a| 5417 &
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ASPECTS?4}(OR = 0.76, 95% CI: 0.59~0.98) &I /5 A R MILERHE . ROCHESITER, BRET
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Abstract

Objective: This study aimed to explore and validate the clinical utility of a combined assessment
model integrating the APCIIS score derived from CT angiography (CTA) and the ASPECTS score de-
rived from CT perfusion (CTP) in predicting 90-day functional outcomes for patients with acute an-
terior circulation ischemic stroke (AIS). Methods: A retrospective cohort study was designed, con-
secutively enrolling AIS patients with large vessel occlusion in the anterior circulation who under-
went one-stop CTA/CTP examination within 24 hours of onset. Evaluation metrics included the
modified thrombus burden score (APCIIS) based on CTA and the core infarction extent score (CTP-
ASPECTS) based on CTP. The 90-day modified Rankin Scale (mRS) scores were collected, and pa-
tients were categorized into favorable (mRS < 2) and unfavorable (mRS > 2) outcome groups. Uni-
variate and multivariate logistic regression analyses were performed to identify independent pre-
dictors of prognosis. The predictive efficacy of individual scores and the comprehensive probability
derived from a logistic regression model incorporating multiple imaging parameters for unfavora-
ble outcomes were evaluated using receiver operating characteristic (ROC) curves, and their areas
under the curve (AUC) were compared. Results: A total of 90 patients were included, comprising 69
(76.7%) with favorable outcomes and 21 (23.3%) with unfavorable outcomes. Univariate analysis
revealed that patients in the unfavorable outcome group had significantly higher baseline National
Institutes of Health Stroke Scale (NIHSS) scores and CTA-APCIIS scores, while their CTP-ASPECTS
scores were significantly lower (all P < 0.05). Multivariate logistic regression analysis demonstrated
that, after adjusting for baseline NIHSS scores, a higher CTA-APCIIS score (OR = 1.32, 95% CI:
1.05~1.66) and a lower CTP-ASPECTS score (OR = 0.76, 95% CI: 0.59~0.98) were independent risk
factors for unfavorable outcomes. ROC curve analysis showed that the multivariate model combin-
ing CTA-APCIIS and CTP-ASPECTS scores achieved an AUC of 0.927 (95% CI: 0.867~0.987) for pre-
dicting 90-day unfavorable outcomes. This predictive performance was significantly superior to that
of the CTA-APCIIS score alone (AUC = 0.845) or the CTP-ASPECTS score alone (AUC = 0.883). Conclu-
sion: The multiparameter combined assessment model based on multimodal CTA/CTP, integrating
information on vascular occlusion burden, core infarction extent, and collateral circulation status, ex-
hibits superior predictive efficacy for the prognosis of acute anterior circulation AIS patients com-
pared to any single imaging score. This approach offers a more comprehensive and precise strategy
for clinical prognosis evaluation.
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A8 PZE R BO2E AR AR IS B, TS S22 1] PRuadt, AR P A0 5 e 19 7™ B RS B IR L e D e 2 15
T ImPR R SR E « BT BRI A K B 2O E . HAT, R A S RS TR A
HE 2 B 22 T R e 0 R T 1 38 37 AR 9T B 2R R & 3K (National Institute of Health Stroke Scale,
NIHSS), VAT RBP4 R G, Wk /R 2 ih 1 H 548 CT 13 (alberta stroke program early CT
score, ASPECTS) A L2 61 fif ¥ 43 (clot burden score, CBS) [2]-[4]. #RIM, X6 T H &5 E 7R AA1E R IR
NIHSS V¥4 B fe A O ph 2 DhRe, (RS2 FUH R,  HIJovk B B A I A& s 77 4R
Ao ASPECTS P75 = EEPFAh B M SR M M OB va ], AR SCIR ML RE 1 P A 2 - CBS &R 1L VF
Sy Al T HZE IS RS ST, AR BR B AR LA SO R 0T Ui fii 2 23 1) S o VA SR

BiE 2R CT BRI K, CTA 55 CTP M & CHON R A th oD PFf @ ALS (% HLALRE
[5]o ZEARREMEAE — AT Ay, ol PRt 5] 20 5 i o 6 P ) 245 JE (CTA) A L 23 RUAIE B4 14 LR
B /145 B(CTP). Hr, CTA RlFEH R R 1AL M [ P ZE A S5 Ya T [6], T CTP Rl 2 H A =S
B, CRIESLRE PTFEM A E R AE A AR B ZEAZ O X[ 7] SX O FRATTIRIIN SR “ R4 5

“SRBRIMAL " X R ORBE TS P P AR T ROR AT RE . AT H A AT I O 24 i IR IE — AR A SR

I PE % 2 FH (acute ischemic stroke, AIS)VF4> R4t - B Ja f& I EFETE 4> & Si(anterior and posterior circulation
infarction image score, APCIIS), 25 R GR) R 32T 100 P A 28 R 5 T30 00 2ok Sl ot ek g 2 o BB 3 s
FA RS BUR AR 5 B, (O S AE A DL A i 25 2R I8 P S BB 3 VP AT e 102 AN 2 B [8]

BRI, AR 56 600 3T 14 s i 4% s IR I/ P 26 7™ B R FE (1) CTA P43 (APCIIS) 5 et [ BLAZ O AT S
BBl B2 M S AR D REY) CTP-ASPECTS Wit iT G, BIERRZES CT HRMIGIKM HY4ER, =R
TV B0A R S A SErE . ZET 0, ARTFRNIR TS CTA-APCIIS Bk#& CTP-ASPECTS 7E Il St #f
PEFRGR AL 2 A 282 TS A OME, LA 0 S PR AE 26 o 2 U A A FE AL LA

2. AREFZE
2.1. ARFR

AHIFFE AT B b [ P I SRR A . ISR T 2024 4F 7 H & 2025 4F 7 A WIAIT B R E BRI
J& 56— BE B 12 B UV B PR R M 14 2 S BRI R SO B 22 Bk WAMREIT R : (1) ke > 18 &
(2) ImPRIE W A R Bt 2 b, H4 3451 CT 5 MRI SRECINAURAS(DWI)FFHESE; (3) — 47 CTA/CTP
A UIE SEATLE AT P K M (ARG SR u . K Bk M1 8L M2 B E ER 2 A %€ (4) MWRTR
F|5E K CTA/CTP ta A (i (B 75 24 /ML (5) B85 90 R T2 Vi B HIERE U7 i R Rankin &
F(mRS)5r. HERRPRUEEES: (1) JEIEIFFIIE; (2) ABERT CAFAE ™ EAR R (FELE mRS>2 41); (3) &F
PP HH LB AR SR L Y42 s (4) CTA/CTP BUE R &2, fF(EM™ EIZEN D sE s mirAl: (5) IRRBE
BIATERE . BT DR BEd A& R HItHE, RS T a2 5 B s e B M A R .

2.2. EFYERESELE

Fi BE VIR F XK CT e sk . Ardifb 6 7 5 4% SkmidEsgss CT. 2 CT
VEVE BAGR SCRETES CT M8 &R . CTP AR LB RIS, 22 D A1 IRt L 771 J R A5 4 T )
SHFE. A RIRE G E R T e A B TR AT R S 0
23. REFETSTE

H1 2 AP RGBT S OO RN BEAT VP, T AN — S5O h 2R 3 o7 i 4 B R A i A J ok
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2.3.1. CTA-APCIIS ¥4
SEGZMEFIR K APCIS Vo RN, BHX R AT VR, VRS IIVE B4 SN BIIKR R EB. K
Wik M1 B M2 B b M2 BER L RIRATSh Ik A1 Bt b g 2 . RO ZESM 1 4,
WIHEC 0 43, FEHAT B APCILS 4304 3 (I % <543, W% 6~10 4%, W Z%: >10 4%) (& 1),
Table 1. Anterior circulation APCIIS score summary table
# 1. BIfEIR APCIIS 5 4%k
ik il 7} o 1% GiES
PR B
IRIET B
KIG Bk M1 BT bt
KIGFEk M1 Bz it
KEizhk M2 B B+
Kk M2 B R+
R i Bl ik

S O o o o o o
e e e e
NS SR S I SR " SR )

2.3.2. CTP-ASPECTS 4

TE CTP J& Ab3 AR f 1 i 10 25 5 2 50 B b AT VA o 48 DK v 2 ik B o 415 L DX &1 43 10 bt X 38
BFERE A X (R C SoRI% Ly WE IO Z X (B T, BLR& M1 %2 M6 [X)o DURHI = ERAH B2 IX
R IR S8, AT DXl A M 1 25 A ) 0 42 3 P BRI G o o SOOI R B i 30%), A X
O ANRSERZ L, FOBR 14y PRI N 10 4, AR, $RAAS AT A AEAZ 0o Vi BB K

2.4. GRS RS

FHLERIEAR ARG 90 KIS TERIRAS, K H R Rankin & (mRS)E [ T2 K 1y 80 7 %
BEATIRAE . 4% mRS ¥F4> <2 4358 CATIS BIF, mRS>2 40 TR A R .

25. GtFESH

KH SPSS 25.0 & MedCale 20.0 A4 #HAT B M H 5 Gi it 0 Mr . FFE IES AR R 7R LASEL +
PrifEZE RN, A HECR FIMOIREAR ¢ K050 ATFE IER AR TR TR L A 8 (P bl ) s, 4
&) L3¢ R Al Mann-Whitney U #6356 . 7E3ET 2 A& Logistic [FIAHTRT, XTTHRIGNN FES 54 BT
T2 EILEMISW, DLHERR AR & (8] 5 A OO B AR M R R . 2R R MR T, TR AR
NIHSS ¥4+ CTA-APCIS ¥¥4 & CTP-ASPECTS V¥-43 1) 5 % i Kl F-(Variance Inflation Factor, VIF)F
7K % (Tolerance) . NMJEIR A FRINALAL, K H AT B 7 TN AR 1 5215 2248 2 (CTA-APCIS 43, CTP-
ASPECTS 43 K At AH G I AR R AL RGN — BT 1) Logistic [FIHAERL, FEERAFIZAEA AR BT
HIY “ZETMER" o 2 3%H) CTA-APCIIS ¥£4). CTP-ASPECTS #-43 J “Zi& Pk i 90
RARIUG ML, THEIF L& 2k N, R DeLong K364 A [E AUC HEAT I LLE . A 4t
K6 XU S, LA P <0.05 NZEREF ST #R L.

3. £ R
3.1. BEELTE
WRIRANHERRAE, B2k 00 ] 2 B 1 TR A A% Bk i 42k A6 oy b Z W N A A 70 FLep B30 58 43
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(64.4%), Lk 32 11(35.6%), BARTF-HIER F(65.2+13.8)% . #KHE 90 K mRS ¥, 0 NG K IF41(69
B, 76.7%) M A RAQ2L B, 23.3%). PABEMEMN . Fle. mlLE. FERW. @i, o s
FLZ N T SRHAIE S A SE R R R T T, 2R e G2 (P P> 0.05). SR, Fa A R B AL
M REGR IR L 2 S, 3L NIHSS Wb A8 [14 (11, 19y )% 3% & T HUE REFALS (2, 10)7), P <
0.001]. BEAbh, TG A R4 55 B Lk 5] B 51 (47.6% vs. 23.2%, P = 0.031) (L4 2).

Table 2. Comparison of baseline characteristics and clinical indicators between the favorable prognosis group and the poor

prognosis group

2. PR RFESTEN REMELFHES IRKRIEFRITEL

URE| TiJa R 4H(n = 69) TjEARHM=21) U E P 1A
St 47 (68.1%) 11 (52.4%) 1.7401 0.187
FEW(H) 64.59 + 12.01 67.33 +19.03 —0.6232 0.539

o I 46 (66.7%) 12 (57.1%) 0.6371 0.425

B PR 29 (42.0%) 8 (38.1%) 0.1031 0.748

JE O 6 (8.7%) 5(23.8%) 3.4281 0.064

e 1L I 19 (27.5%) 5 (23.8%) 0.1141 0.735

75 B 16 (23.2%) 10 (47.6%) 4.6781 0.031
W 28 (40.6%) 6 (28.6%) 0.9881 0.320
NIHSS (A Fi) 5(2,10) 14 (11, 19) 208.0003 <0.001
CTA-APCIIS 3(2,6) 8 (6, 12) 225.0003 <0.001
CTP-ASPECTS 7(5, 8) 2(2,3.0) 169.5003 <0.001
pays 8 (11.6%) 3 (14.3%) 0.1091 0.742

H e 21 (30.4%) 10 (47.6%) 2.1061 0.147
W+ B 6 (8.7%) 2 (9.5%) 0.0141 0.907

Tk VRS 2 MOIAEA ¢ AR5 *Mann-Whitney U K338, ARG LRI R TE N CIA4FIE . G900 ARt f
ZTREVEr(NIHSS. CTA-APCIIS. CTP-ASPECTS)KiRiT 7\ LMZER. &RE/R, TEARAN NIHSS. CTA-
APCIIS f CTP-ASPECTS /0¥ & w75 RIF4H O P < 0.001), FEEELFIHEREE® = 0.031), HRHELHLT)
e, AR HARE R E A S TG B L.

3.2. REEFIESEBEILE

AR AL T T, TG A B2H B 1 CTA-APCHS V4 rh A 5 % 35w T 705 BIFZ[8 (6, 12)4) vs.
3(2,6)7, P<0.001], FEHKIME AT A ERE, [N, BSR4 ESR CTP-ASPECTS V¥
Iy AR AR TS RIF42 (2, 3)7 vs. 7(5,8)7, P<0.001], HRnHAMEZOIEETE K. WHEE
TERBEZEN . BRI & RIT T, ZR g L& 2).
3.3. ARG RMEFAEZERAM,. EFEXSIEKRERHNXR

RN THHFE CTA 5 CTP fEAF TS IE I AIS B R ISAALRE, AR 1 LB B G R E 5
RIEGAFTGE AIS BHIKEGER, B—ofrEn: K15, EF A M CTA IFSLAFE R s
Jik M1 Bz i %E(CTA-APCIIS 74 6 73), H. CTP 75 CBV HnHl B & FAK(CTP-ASPECTS % 0
97)s PERAZOAESEIX O . B I PR 22 ) REBRA5™ L (NTHSS V53 ), J& 22 M8 B iR T SUR A TR,
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90 KRBTk R Rankin =R(mRS)IF/ A 4 4, FWEAR. B#H B HE CTA Bon Kiwt sk M1 Bl
Uiy )7 B [4] Z£(CTA-APCIS VF4) 8 41), {H CTP A ow B ) EE sk 401, JCIHIE CBV B MR A% #R(CTP-
ASPECTS 45 10 43) (ML 1) X5 B f g i [ 4 B FOm S0 SO A AR EE ML, A R 4R T Sk if
DI, RIREORBE 7 ROK SR . B2 7 R RS WG T I SC IR D i, #HET)
A 3, 90 K mRS ¥F4 N 14, Wi Kif.

BlE: BE A M CTA =AM Sk M1 Brmss & 2 D & R B, $#r
ML T BAFAE A 2E; CTP /nAMAR T 52 J2 K B2 J2 7T DX 4k vl U B i PO s e, SR
RZE DX 5k i 1 25 £ (CB V) B PR 5 3 B,  CTA-APCIIS ¥F4) 6 4+, CTP-ASPECTS iF
53057, B BB CTA mAMKMHEIk M1 B 56 4 2E;  CTP /8 A5 UK~ Bk
CBV S{@xf bt ok W2 ¥ % 5, CTA-APCIIS 43 8 43, CTP-ASPECTS ¥4 10 73

Figure 1. Representative case illustrates the relationship between vessel occlusion site, perfusion
pattern, and clinical outcome

E 1. KRMEHEGEIMEAZRL, IR EIRRERBHXF

3.4. TGN ZEE Logistic EJF047

DR 2 b R oA B AR B (L HE 2R NIHSS VP47 CTA-APCIIS ¥4« CTP-ASPECTS 17140 A
Z A& Logistic [BIABM AT /0. ZEILEMISHE R E/R, FZ NIHSS 1¥7r. CTP-ASPECTS 14
£ CTA-APCIIS ¥4 H) VIF 553518 1,657 1.544 F1 1.581 (RN 250518 0.604. 0.648 F10.632). fif
A VIF EHIE/NT 10, RFIX =MZO TN E 2 WA B2 EIRA v, W RN ZHEER
Logistic [FIARERY I 264 . 5 BN, TERIE T B i 2 D Re k40 ™ B AL FE(NTHSS VPO I, Bm
ff] CTA-APCIIS 1F43(OR = 1.32, 95% CI: 1.05~1.66, P = 0.018) 5 %% /) CTP-ASPECTS #43(OR = 0.76,
95% CI: 0.59~0.98, P = 0.034) {7588 & Tl 90 KA K ThRE T Al <7 fa B IR 2= (W% 2).
3.5. MEMIIBEEELESH

NR FEAE FRAR LA PSR A N AR PR O TN, FRATTXS SE LR P8 (mTICT 2b-3 )
HEAT TS HT o ALIEINN 28 i, H e BUS RAF 22 11(78.6%), BUGAE 6 H(21.4%). 4 H3H]
e A R B 1) F 4 CTP-ASPECTS PWor B IR T TG RIF B (3.33 £ 1.51 vs. 6.09 + 1.77, *t* = 3.476, P
=0.002). NIHSS (P=0.136)5 CTA-APCIIS (P =0.101)1F5 7E 20 i) SRk G it 2 W vk, (B2 — 85
FH 3).
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Table 3. Comparison of baseline imaging and clinical scores in the successful recanalization subgroup

F 3. MERNBBILAEBERELGSIRKITIIELR

i H Tl fG R4 (n = 22) TEA R4 (M =6) GUTH R0 fE =t P1H
NIHSS (AF%) 8.73+5.16 12.33 +4.76 ~1.540 0.136
CTA-APCIIS 4.45+2.24 6.50 £3.78 ~1.702 0.101
CTP-ASPECTS 6.09 +1.77 3.33+1.51 3.476 0.002

Tk VHERE DUAME £ hRIEER R 24 LUEBCR R MR AR ¢ K. ARG R T 7E ML D) Bl (mTICI 2b-3 45)F.
He, WERIFETEAREFWEELEF LGRS ER. 4RER, TEAREHFN CTP-ASPECTS W4
EHEAR(P=0.002), HezsEH7ESCE M B Th BB S, BORIIIRAAZ O ETE B2 T 8UR R DRSS 5 1 O fa e X
# . NIHSS (P =0.136)5 CTA-APCIIS (P = 0.10 )IF/ fEF 4LIA R R IE G2 B 1, HEN—ErEH.

3.6. BT AR TNEEAIELER

N AN [EI VAL SRS B TN 73, FRATTE4T T ROC MR 04T . B — IS5 40P 20 25 SRt R 3 1 73
AN E: CTA-APCIIS 4] AUC ~ 0.845 (95% CI: 0.739~0.951), CTP-ASPECTS 143 f] AUC A 0.883
(95% CI: 0.790~0.976) . SR M1 , K5 3X PR AN JHSL 1) L B A B B B AR B I8 b B id i £ K 2% Logistic
AR AT S, P AR SRS TR e I th 1 S AR R H m R e, o AUC #87FE 0.927 (95% CIL:
0.867~0.987). #t—3L (1) DeLong KiRiFse, Z%L5E WA AUC &3 & T 51— CTA-APCIS 45>
(Z=2.15,P = 0.032) M #.—[f] CTP-ASPECTS 1F/3(Z =2.01, P = 0.044) (W7 4, 5] 2).

0 ROCHl 2
' it 2 >R s
—— CTA-APCIS
—— CTP-ASPECTS
0.8 APCIS-ASPECTSE &2 7
0.6
53¢
i3 |
0.4}/
0.2
0.0
0.0 0.2 0.4 0.6 0.8 1.0

145 53 1k

BlvE: AREIJE/R CTA-APCHS P48+ CTP-ASPECTS VP43 B 4 1A A5 2L Tl E 2 11
ROC Hizk, ZHLRELLWNEAUC = 0.5). BRAATIINER 1) ith 2 i /e
EAf, S X I RE SRR, SEARATEIR B0 SRR N TR TS A R A

Figure 2. ROC curves for the predictive probabilities of the CTA-APCIIS, CTP-ASPECTS,

and combined models
[& 2. CTA-APCIIS. CTP-ASPECTS S5Ex&1&ERIFMEE A ROC BhLk

Table 4. Comparison of the area under the ROC curve of three imaging evaluation indicators

F 4. ZMRFEITIEAREY ROC 4k T ERELAL

S AUC 95% CI SE P
CTA-APCIIS 14y 0.845 0.739~0.951 0.054 <0.001
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CTP-ASPECTS 43 0.883 0.790~0.976 0.047 <0.001
A T 0.927 0.867~0.987 0.031 <0.001

RiE: ARBOR=MIEIRM ROC ML TR, PR EL 95%EMXIE. SRER=FH A FEZEIE
<0.001), HABA MBI H AUC {7 (0.927), s HAEX 2> TG RAF5A R 75 i BA AL T2 Ee .

4. g

TERPEM SRS T, o F AR B AL a0, K2 8 3 W FE AR AL, i 3 AN [H]
P10 S AR5 A8 45 DA A5 A IR P88 0k 2 St o BT PRI A 8 452497 [ 9] o 32X S S 38 B (2 A 5 52 BE 1 Willis B4 LA S 43
AT 0 2 AR BRI R ) U M ZE 57, BB T AN KL 503 (IC VD) J 3 Il PR 2 LI 22 1 1 2
A IRER AL IR A F[10]0 BeAh, SR py A P11 28 J5 T R A S i 2 s Ay, 3 el S5 T 3 RO /)
AR A b BB 12 DXl P B 4 L e A a0 S A 20 P e 3R A R AR P LB (11 ] ZE T S I IR
S, 28 CT I BS(mCTA) S CT HEVE AR (CTP) T T 5 1L 1 28 B 3 )T R SR I B B A% 1
H[12][13]. CTP REMEHR AL 2 A M LIR30 ) 25 5 WEE TR RS, 175 BT 52 IO S A B B A i 887 2 T 199 1f
MBS 14]; 17 mCTA AT SRECAE IR B 20 ik 5 6 ik R Ge i S sg U, TR 375 WA Je s ot A (1) B AR 7
B OBA RS A A B GL15]. MR T 28 CTA, CTP B)—I0E 2 A7 T H A8 08 5
i 20 2R 1) S B8 VA AT TR VE Ak [ 16] -

AW FUE el R AIS B3 CTA 5 CTP S0 BWIE AT KI5 —LURRAE 1 28 2 v B A4 AE K
Wl ke R A B 2, (HIRIR S SR S, X IR ZHE S 10 SR ER (A2 AL RE 2 U TS BRI AZ oL
o BFE M AE A 8, 76 CTP AR MBS, (R T E KRR /7, S i 5 005 i
B T 5 e R RS AR EEAS L B 002, 78 CTP L BT A [F)5E Bl A A6 A% 0 (CBV B0 BRI,
SHEBUG RN PELE 1), X Lhyin, maifl me “msmE” Hirh™ENL, BAg%E
e “HHLB T 1 CTP HEVEAS BT 484 I
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