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ABSTRACT

Objective To analyze the value of quantitative parameters of non-contrast computed tomography
(NCCT)-computed tomography angiography (CTA)-computed tomography perfusion (CTP) one-stop
examination in evaluating the prognosis of acute cerebral infarction (ACI). Methods A total of 116
patients admitted to the hospital from March 2022 to March 2024 due to ACI were selected as the
study subjects. All of them underwent NCCT-CTA-CTP one-stop examination after thrombolytic therapy
and their basic information was collected. Based on the modified Rankin Scale (mRS) score after 90
d of follow-up, the patients were divided into good prognosis group and poor prognosis group. Basic
data, one-stop examination results, and quantitative parameters of the two groups were compared
to explore the prognostic factors. The prognostic value of quantitative parameters in patients with ACI
was evaluated using the receiver operating characteristic (ROC) curve. Results Among the 116 patients
with ACI, there were 75 patients with good prognosis and 41 patients with poor prognosis. There
were no significant differences between the two groups in terms of gender, average age, time from
onset to thrombolysis, pre-thrombolysis blood pressure, medical history, smoking and drinking history,
family genetic background, and Alberta Stroke Program Early CT Score (ASPECT) at admission (P>0.05).
However, the National Institutes of Health Stroke Scale (NIHSS) score of the poor prognosis group at
admission was significantly higher than that of the good prognosis group (P<0.05). Cerebral blood flow
(CBF) and cerebral blood volume (CBV) in core infarct area of the poor prognosis group were lower
than those in the good prognosis group. The time to peak (TTP), mean transit time (MTT) and lesion
area were longer and larger than those in the good prognosis group (P<0.05). Multivariate logistic
regression analysis found that NIHSS score at admission, CBF, CBV, TTP, MTT and lesion area in core
infarct area were independent risk factors for poor prognosis in patients with ACI (P<0.05). ROC curve
analysis found that NIHSS score at admission, CBF, CBV, TTP, MTT and lesion volume in core infarct
area were helpful for the prognosis of ACI (P<0.05). Based on multivariate logistic regression analysis, a
joint prediction model was constructed as follows: Y=-6.138+0.613 * NIHSS score at admission -0.789
* CBF --0.653 * CBV+0.756 * TTP+0.687 * MTT+0.776 * lesion volume. Validation results of the joint
prediction model showed that the C-index was 0.799, and the curve indicated that the model had
relatively good predictive performance. Conclusion The quantitative parameters of NCCT-CTA-CTP one-
stop examination can provide an important basis for the prognosis of ACI.

Keywords: Acute Cerebral Infarction; One-stop Examination; Quantitative Parameter; Prognosis; Predictive
Value
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1.1 AR LFEDH20226E38 202438 FHEmL2
WACIEEL1166I, H¥EREIHI0 dERMERankinE&& (modified
rankin scale, mRS)IEN M <2HFBIANTE BHFA, HmRS>2%
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MK HRACIHZ IR AE"; FEMNFI88ES 2
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15, AEHMMESETHETIERT, BB TEME. XY
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1.2 A7 NCCT-CTA-CTP—iiieE: —WEREEES R
NCCT. CTAFICTP, FiBHENERENIGE2 hWTM. A&
TMIZWT: BENREILENH#HITE2RNCCTIE, BUPEMIL, X
256 RBIECTHL#ITIOE, HRIEEEAMMAKEXTN, #HIALH
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23, LASmL/sEVIRE B A g Ea B ENXT L 92 TR HITIEST
HACTPHERMEESOML+ R TAFSTHR20mL, CTAR L, CTP
EEFEFSABEN T, 4 sHE—HREE4E, SREN
1556 s, FWSHN: EEE80 KV, BEEFRIS0 mAs, EESE
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kV, BEEM300 mAs, EES#50.8mmXx0.4 mm,
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EERG D, REXEFERMRE (cerebral blood flow, CBF).
M MZA S (cerebral blood volume, CBV). XI&EtE](time to
peak, TTP) & F5i@:id Bt &l (mean transit time, MTT)IERAIZ D
EIBHER, BN, ERREBNRFIEEXIE, NEFTEZL
XRERM4EHX, NEERTER,
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B, P<O.05RTEARITFEN.
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151(64.66%). FiEFRREE&E41(35.34%), EFEFRAMER.
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tb, THRITFEER(P>0.05); EARRANFRINIHSSIES iR
& B4R (P<0.05), WKL,

2.2 —MRRELRRAH FBES, 56%, ACIKH6hE N
NCCTHIEEG(BL)x, EMMRES RBAFERZER, X

ERPTXRFIMERLAHERRBBRER . CTPEG(E2. 3)
7, CBF<30% volume: 149mL, SwEK&IAT{a](tmax time to
top, Tmax)>6s volume: 241mL; ZAMIMIANEZRESE, LMK
B BRER M RS 2 S (R IRED: 92mL), #B5EH% 0\ X Rk in B
BTXEENHTEMEHEER. BRXZ. RERZRZKIE,
CTAZ £ MBI (E4)R, AMAMAEHIIMLEREHEEHI™E
H%E, HHERMAENR,

®R1 AOFEREREMRSH LR
A5 e RiF4A MEFRA Xt PE
(n=75) (n=41)
MR (%)] 0.307  0.580
=3 57(76.00) 33(80.49)
gy 18(24.00) 8(19.51)
FIFER(F) 60.64+7.83 62.56+8.12 1.246  0.215
RIREAREE(h) 3.21+0.51 3.16+0.44 0.529  0.598
AREINZEE(mmHg)  149.23+10.23 152.62+11.53 1.631  0.106
AREISFKE(MmHg) 86.87£7.56  87.56%8.38 0.452  0.652
BEERSE[n(%)]
SnE 27(36.00) 19(46.34) 1.185  0.276
ik 29(38.67) 22(53.66) 2419 0.120
W PRI 23(30.67) 16(39.02) 0.830  0.362
MRARSE [N(%)] 36(48.00) 25(60.98) 1.790  0.181
BN (%)] 28(37.33) 17(22.67) 0.190  0.663
RiEEESSEN%)]  16(21.33) 5(12.20) 1.493  0.222
NIRBINIHSSIESY(43)  6.12£2.13 7.52%2.32 3.279  0.001*
NBRBYASPECTIES (43) 6.45%1.64 6.34+1.42 0362 0.718
S P<O.0SEREZITFEN. NIHSS: ZEEIPEMAREHERITS,
ASPECT: AlbertaZzfBiE RHICTITS.
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23 EBSBHR FEFARABEZOKCBFRCBVIIRTER 2.5 ABREINIHSSITS . EERESRMEBATIRENACI BE
FAMR, TTP. MTTRBRZERYRIERTFAR(P<0.05), I FEHNMUNE ROCHEADTET, NBRFINIHSSIES S5
*2, ZOXCBF. CBV. TTP. MTT. BLARAEACIREMEHIYE
2.4 ACIBEIGEFEM LogisticEEAEEIANHM Zlogisic H—ETNKAEE, AUCIF>0.6(P<0.05), ETFLogisticZREE
SZEREENTDHT, ANREINIHSSITEN S5@EZOKCBF. VAP ERIIBATRNERY=-6.138+0.613 X \BzEINIHSSIES —
CBV. TTP. MTT. HFEAMEBACIEEFEFRBEAIMIIBMEZ  0.789 X CBF—-0.653 X CBV+0.756 X TTP+0.687 X MTT+0.776 X
(P<0.05), W33, RTAFN, BETUMRAIGIFE R E /R, C—index0.799, &
RHEARPREEEERSHTINEEN. WKL, E5-6.

R ERBHLR
483 BEIEZDX BRI S X
ifE REF4A (n=75) FEFRA(n=41) tf& P& ERIFA(N=T5) FEFRA(n=41) tE P&

CBF(mL-100g*- min?) 16.78%2.18 14.08%£1.31 7.159 <0.001  32.56%3.67 31.74%+3.55 1.164 0.247
CBV(mL/100g) 0.87%+0.19 0.71+0.13 4.128 <0.001 2.17%+0.34 2.14£0.26 0.492 0.624
TTP(s) 24.97+3.45 27.89£3.64 4274 <0.001 22.76%3.12 23.56+3.81 1.219 0.225
MTT(s) 2.85+0.76 3.38%1.01 3.188 0.002 421%£0.83 4.53£0.97 1.869 0.064
LT (mL) 17.12%2.23 26.57+4.86 14338 <0.001 33.86%6.21 35.391+6.93 1.217 0.226

A P<LO.SRRERITFEN, CBF: MIUKE, CBYV: MMAE, TTP: A E, MTT: Fi@IBYEL,

]R3 ACIBEISKM M LogisticZAREADH

TE B P OR 95% Cl

NBRBINIHSSIES  0.613  0.016  1.846  1.122~3.037

CBF -0.789  0.007  2.201  1.249~3.878

CBv -0.653 0026 1.921  1.136~3.249

TTP 0.756  0.001  2.130  1.352~3.356

MTT 0.687 0.012 1.988 1.166~3.388

AR 0.776  0.002  2.173  1.349~3.498

B8 -6.138 0419  0.002 /

F: P<O.05RTERITFEN. NIHSS: XEEN PEMAREFER,

CBF: iMi#E, CBV: MMAE, TTP: AUERE, MTT: Fi9&@dadial, e
R4 ERSBNACIREFEHNFTMUMNE

T AUC P 95%ClI BRE (%) RE (%) NERHK

NBREINIHSSIES  0.665 0.002* 0.572~0.750  53.66 77.33 0.31

CBF 0.872  <0.001* 0.797~0.926  85.37 77.33 0.63

CBv 0.688  <0.001* 0.595~0.771  78.05 60.00 0.38

TTP 0.682 <0.001* 0.589~0.765 63.41 72.00 0.35

MTT 0.687  <0.001* 0.594~0.7770 70.73 64.00 0.35

REHAFR 0.967  <0.001* 0.916~0.991  92.68 96.00 0.88 (6]

E: P<LO.0SRTAFITERN. NIHSS: XEEIPEMRIREZHER, CBF: MIKE, BE5 NFEENIHSSIF 2 K€ 8 283 ACLE & 5 8 FU

CBV: RIMAR, TTP: AUERTIE, MTT: BT, e

H6 Fia TR S5t 2.
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ACIR—HMER T ERRE S X HIBEE LR METS
BB SRR, SR TRNERTERAE, #MalK
BEMAR LM ERMF A MY, ERMARFE, —iktie
ERABEIEENCCT. CTAKICTP, BEf— KM IR MM &R
RABALSERRSHEME S, FMURS T SHMERY, &
BRFRETAFTNE, REBENTE, RACIHILEMATE
HT RABER,

NIHSSITH B —HME BN BATNAEME TR, TaTELE
EMES. EHMERRSIEE, ATERENmEE", XH
AW, NBRBEINIHSSIFR SACIERETMEEE—EMBXNE, R
EETF: NIHSSITES 5B EMAERGREZYEX, KHE
SHREIESE, NIHSSIES Z2FNACIEE TS HEBUET. &
BHR" Y, BRERBA, WALERSMWL, MIRGHE
PE, NCCTEEB S HIMTEEEEMME, NIEREERE
EMMNEGSRIE, CTAEBENEROERTER, IFEL
BHEEEES; CTPAIMEMARNMIETER, BHTFH
BTACIH = EREMBENTEE", BN, FEREACBFK
CBVIRTE RIFAMR, TTP. MTTRESEIRTERGA
B(P<0.05), RIPEESMSACIBETSTEL, BREFHE
NCCT-CTA-CTP—if e EH, CBFAICBVEEE W z MABFEAZ
XEBIALERIRG, BT RBETEENITME; TTPHMTTE
RERBIASE TR X RIENT, HEKIETRASERTE, T8
SHRAMRE, MBIKIRG, ZWHE", i, FTERS
HREETEN X", —RREEEREETZLK
BRI, AIREA, BASIRGETE, MAEERESHE
%, FEHE, A, LogisicZEREANHKZROCHENHE
> ANBEBINIHSSIFD 585 Z 0K CBF, CBV. TTP. MTT,
FEAMZACIEEMEFARMNRIZMEAR, HEAE—EWN
NE, NIRRT ARSI O K FE &
0, REBALERRS. RARRGIEES, XEWEERW
BEGITG. BARRNACIEE NGRS TS, X
F IR TR HE— S R,

AAREFE—ENERM, Gl RSENR), FaEs
MR BMEMETSEY; AW —tReTSHMEEFRES
SEHTEEILR, TR 2@IMEERES, FRARNT K
HAE, ARSHMEGFBE A ENHLRFR.

£ FFTR, NCCT-CTA-CTP—IAT S & B B 5T 1EACITR
BN EE SENIRKRNE, BEFIES AT HREE.

SEXH

LIS A, IR E A, 38 36, 4. AR R & 7 170 x & e et o Ji 2 o o 1 R R ELAL
R AR [J]. A E 25 7], 2023, 41 (1): 119-123.

RILEFHELESFRHENHA L LER L, GAl, DY, & WERAEHFHES
SR EFRI R, BT E A M2 &, 2024, 22 (7)1 1153-1162.

(318 k4, 164, ME. AUMMAER A H + ELA HMRIB R ¥ R I RSN 3674 X
BRI FEFEESEARE,2023,43(10): 1177-1183.

(4] FRsE, BRT, 23 &, & FIM g A . CTI A R AR K mE L3R % 3 %0 W A0 1
1R 5% B 3 Bl i o (], B B % &, 2023, 20 (4) 1 52-55.

BlrEFRELEEYAWER LT LER 4 FPEREXTHELE SV EHH Q017
Ul FEFEESE A4, 2018, 38(2): 136-144.

6] EHR4E, HH%, TEF, %. H TFastStrokeHFColorViz & B T M 2 1k Ghtn 4 i
A iyl R &Ry 1D, U4 % 52 5k, 2022, 37 (12) : 1486-1492.

(713K, 2R, B, 4. £ ebA CTAL 4 Al AR " — 3 " 49 4 x¢ 20 b o i 25 o B 4
A5 1], ZIEZS, 2020, 24 (9): 1835-1838, 43

[B1fhfE s, AMAEA, ZF W, F. A M HCT—ab XL F 4 st &0 5 16 35 it 6k
Jn 5 BB 5T LT). s PR B 2 44 R, 2021, 40 (8) 2 1480-1486.

OIFEEFRWERFES 2SR, SRR L hemEEa. #E
A B 2 6 45T 2010 (7). P E I R E A&, 2011, 2 (3): 50-59.

01 Z#R, %A Ty XEELTARARKE T ELIT 0 AL N F &%
T AMMIERE L ERETEHDAFTUNEI]. P ELFES 2
%,2022,41(2): 158-161.

U1 Ask, RO, & 5F, F. FACTF 4 SAFIRB3H i xf 2 M Sofn 14 Ji 2= o 7 HI4E R 8y
BWE [T]. AN K45 (B R0 , 2021, 56 (6): 818-822.

(128, 24 %, M 5. 5T % BRanking & iF 4 047 7 48 St i i 2 b B
JErRBA ko & (], R E IR E 4 42, 2023, 51 (10): 1164-1166.

(13145, {4k, h&T, . B 3h % 4 2BV SRR 6 90 A T AR 70 18 4 69 v oF
AR ZFEF HREE, 2023,29(3): 642-646.

[L4VE G, WG, 7 Jem, . 2 R CTxE R0Me w18 35 Gk 04 i 2 o 4 3% Bt 2 ik
W AE A AR TG BRAE (], W R S E 2 26 5, 2024, 23 (8) 1 863-867.

LIST ek B, V5%, SRR, . £ 4% SRCT R 8P Al &b Bt 1 o 4 o ) 3906 37 R e 2
w5 FUE B R (7). B AR 4R, 2020, 30 (10): 1757-1760.

(6] R E, 34k, T8, . F v A% MAESEATARBUE R B N ICUE # FUs th & e
EoW . PEHEESSE% 2%, 2023,30(3): 308-312.

N7V F T, % F, KA, .00 2305 456 R0 5 st xt &0 R AE 50 B %7
B WL R B A o A 6 (0], AR R 252 9, 2023, 41 (1)1 218-221.
[18]Das T,Settecase F,Boulos M,et al.Multimodal CT provides improved
performance for lacunar infarct detection[J].AJNR Am J Neuroradi-

01,2015, 36 (6): 1069-1075.

19120y, s de. A £ MHCT I 2 3T h Sk w4 R 25 o B H U IR A 5 CTiE S
Bt st PR I LT). I PR B & 2 3, 2022, 41 (1) 29-34.

[20] 4743, 3 3 A, 20K B % F W AR 8 AR R AR SEm 2 (). o [ & o 4
%,2022,17(10): 1112-1113.

(A HEA: 2025-02-12) (RS4meE: SES. FHEK)



