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Clinical Value of CT Perfusion Imaging in Evaluating the Thrombolysis
Window for Acute Cerebral Infarction

CUI Hangfan
(Department of Radiology, Xuchang Municipal Hospital, Xuchang, Henan 461000, China)

[ Abstract ] Objective To evaluate the clinical value of CT perfusion (CTP) imaging in assessing the
thrombolysis window for acute cerebral infarction (ACI). Methods A total of 64 patients with ACI admitted to the
Department of Radiology, Xuchang Municipal Hospital, between January 2023 and December 2024 were prospectively
enrolled. All underwent non-contrast CT and CTP within 24 hours of onset, and the diagnosis was confirmed by

MRI. Patients were divided into an early-window group ( < 4.5h, n=30) and an extended-window group (>4.5h, n=34)
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according to the actual onset-to-imaging time (OIT). Grouping was performed independently of CTP results to avoid
circular reasoning bias. General characteristics, perfusion parameters [cerebral blood flow (CBF), cerebral blood volume
(CBV), mean transit time (MTT), and time-to-peak (TTP)] and ischemic core and penumbra volumes were compared
between the two groups. The consistency between CTP judgment and clinical time window was analyzed using the Kappa
test, and receiver operating characteristic (ROC) curves were plotted to evaluate diagnostic performance. Radiation
dose and key performance indicators (KPIs) for outpatient and emergency services were monitored simultaneously.
All patients underwent follow-up after 3 months of treatment, with prognosis assessed using the modified Rankin Scale
(mRS). Results
window group showed significantly higher CBF and CBYV values but lower MTT and TTP values than the extended-

No significant differences were found in baseline data between the two groups (P>0.05). The early-

window group (P<0.05). The ischemic core volume was smaller, whereas the penumbra volume and mismatch ratio
were greater (P<0.05). The overall agreement between CTP assessment and the clinical time window was 90.6%, with
a Kappa value of 0.812 (P<0.05). ROC curve analysis indicated that the mismatch ratio yielded the highest diagnostic
accuracy (AUC=0.901), outperforming individual parameters. The mean CTDIvol was (49.2+6.3) mGy and DLP was
(820+95) mGy-cm, with an overall success rate of 96.9% and an average turnaround time of approximately 34 minutes,
demonstrating both safety and efficiency. The 3-month follow-up revealed that favorable outcomes (mRS < 2) were
more frequent in the early-window group than those in the extended-window group (73.3% vs. 38.2%, P<0.05), and
patients with a mismatch ratio = 2 had better outcomes than those with a ratio<2 (£<0.05). Conclusion Independent
OIT-based grouping combined with CTP quantitative analysis provides an objective evaluation of cerebral perfusion
across different stages of ACI. CTP demonstrates strong consistency with the clinical time window and high diagnostic
value for thrombolysis eligibility. The mismatch ratio offers greater advantages than traditional single parameters. Under
low-dose protocols and optimized workflows, CTP effectively balances imaging quality and timeliness, providing a safe
and efficient implementation pathway for emergency thrombolysis assessment.

[ Key words ] CT Perfusion Imaging; Acute Cerebral Infarction (ACI); Thrombolysis Window; Ischemic Penumbra;
Mismatch Ratio
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AHEFE R T REEDE ST, o R R R B T AL
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) ACL B3 . A B3 YTE &0 5 24h W32 3k
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PAFRE . DFF A 2 Bl i A 12
QiyRfaI A, , PTMERGITA OIT, H. OIT At
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PRCICEE” , T ARMCRIFHERR AT

Sy A5 o O R §E, CTP 9 45 % K& i &
(80kVp) BEA B HE AR, FIAEM CT Hl &
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Fig .1 Core process flowchart for CTP imaging
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Indicators, KPIs) , 43 4% 3| B¢ 2 CTP Ji3 3l ] [A]
( door-to-CT time ) . CTP ¥ 7 2 i 5 H A 8]
( CT-to-report time ) DA LKA B TR

14 GtEHE%

JIT A5 K4 35 2R T SPSS 26.0 4 315k 4 it 7 Ak
M, L AITOR BT I ES MR, MFEIES
SAAE VIR £ i (X +s) FRoR, AR
KIS FEAR K35 ARFG IES S LA i 4R
L D4y g e E M (P25, P75)  Eon, KH
Mann-Whitney U #4543 2 %8GR 53 10
FIR, AR LECRH 2 K5l Fisher fUIHESRE
RVEMY CT HE T IR S BT FI s A 16 7 1 Hh iz
Wri i, 2l 52 E TAERHE (Receiver Operating
Characteristic, ROC ) i1k, J-1158 #hZE F 1 FL ( Area
Under the Curve, AUC) . UL SR s 5 [mlmst
ST ANDEC B AE AN [ 8] 2 20 b i oA 25 5 R
JH mRS #EA7RE VA R0 53 POTAl, JFE— PRt
AR AR RS TR Z AN AR OCHE o BT AT R 5 38 XL
Mg, LA P<0.05 hZESHAS AR L,

2 #HR

2.1 —RRETRIXTEE

BT 30 01, SERCHEIA 34 i, MR EAE
PRI RIS fEB R (R RS . B
WEAR L) A5 — Rk T LR 22 R TE S i L

(P>0.05) , #RmdLfE HA M, PR

— GOk LA ILER 1.

F1 AABE-MRERLE x5, n (%)
Tab.1 Comparison of general characteristics between
the two groups of patients [X+s, n(%)]

ety RIEA (n=30) ERKEH (n=34) o fH PMH
AR (%) 62.47+9.12 63.09+9.65 -0.255  0.800
B 18 (60.0) 21 (61.8) 0.018  0.894

o Il 14 (46.7) 17 (50.0) 0.071  0.79
PRI 9 (30.0) 10 (29.4) 0.002  0.963
S5 Wi 6 (20.0) 7(20.6) 0.003  0.957
WA s 11 (36.7) 12 (353) 0.012 0913

2.2 CTEIRGSHLLER

PR CT HEE R 2 S B IR A R R,
TG 41/ CBF Fl CBV 7K A g i3 T RE K B 4
I MTT #1 TTP W@ FH R TEK 4, 2= H8A

GiteE L (P<0.05) o P4LAEE CT TS
WA 2,
T2 MEBE CTEIRGESHLLE +s)

Tab.2 Comparison of CTP imaging parameters between
the two groups of patient (X+s)

1l CBF CBV MTT TTP
- (mL/100g/min)  (mL/100g) (s) (s)
759
AL 41.520 29120 4.8520 21.370
(n=30)
L7
AE KB4 33.460 23760 6.1260 25.080
(n=34)
A 4.607 5.126 -7.168 -5.014
Py 0.001 0.001 0.001 0.001

2.3 RO XSHREHETREEER
U0 ) I A% O DR FR B /N T 18 K 7
A, MR ATR R ANV IC H(E 25 R THE KB4
SHHAGI#E L (P<0.05) o P4LEF G0
Bl X SRR AR R AR 3

*3 MEBFRMZOCXSFEERREEE (is)
Tab.3 Comparison of ischemic core and penumbra volumes
between the two groups of patients (x*s)

B AZ L X
A (mL)

P RV L
A (mL) g %0 )
FURABEAL(n=30) 12.68 (EEEH) 4271 R ) 3.451 CEREHE)
SER I (n=34) 22.34 CERFHF ) 29.15 CERET ) 1.385 CEREAT)

2 -8.082 6.507 10.09

vl

PA{H 0.001 0.001 0.001

2.4 EBEFEREE—BMEIEN

FER A, G RIS 2 24 FEE (30/30)
CTP HE I 27 1], —F0% 90.0% (27/30) 5 EK
wdH, IRPRESRIE I BAYE (0/34) , CTP #EfH
PE3 @, B 31 4, —B0% 91.2% (31/34) o Bk
— 5% 90.6% (58/64) , Kappa=0.812, P<0.05,
PO CTP e 5 i PRI ] %3 45 61 O LA
4.
2.5 ROC HhZ R

VMY CT HE I USRS BIRY7 e h iz
Wrakfie, DUIGIRATEIE (4.5h) 1E NS B iR, 2
il 25 W T S BN UL L FE ) ROC HiZk, 2553 0
7N, ANUGC B AEC7E B0 44 v 470 D7 T Y AUC fie
K (0.901) , LW EME 524 HIKH CBF
(AUC=0.847) . CBV (AUC=0.812) , Tii MTT
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F4 MEBE CTPHESIRAREIEMAAEREER n (%)
Tab.4 Comparison of the agreement between CTP assessment and
clinical time window between the two groups of patients [1 (%)]

YL BEC IGRE I EYE CTP FIE Y —Biig  —EeR
RIAGA] 30 30 (100.0) 27 (90.0) 27 90.0
MEKEH 34 0(0.0) 3(88) 31 91.2

it 64 30 (46.9) 30 (46.9) 58 90.6

Vi SR AR R T — SO — B, BB T C TR
BHPEAIL R 50 R (] 7 — 2, B B 4L CTPHE B — 3 &
2 MA—EEENIA—EL.

1 TTP B9 AUC FXHEEAR (435120 0.769 F10.742)

o, ASUCTD Fb A0 B50R% VR S 43531 89.3%

1 85.4%, BABENLGEAHIWNEES . CTP 8%

ANVCHL FU (B AR VAR T 7 2 TP ) ROC A #r4h

ks, K2,

&5 CTP SHRALEILEFFEIGTT EFIZEHH ROC HHLER
Tab.5 ROC analysis results for CTP parameters and mismatch
ratio in determining the thrombolysis window

Febr AUC 95% CI HUREE (%) RS (%)
CBF 0.847  0.758 ~ 0.936 82.1 80.6
CBV 0.812 0.702 ~ 0.923 78.6 76.3
MTT 0.769 0.655 ~ 0.884 74.2 72.2
TTP 0.742 0.618 ~ 0.866 71.4 68.4
AVCHCEE 0.901 0.828 ~ 0.974 89.3 854

1LOF  APCELHAE (AUC=0.901)

08|
% 06F _TTP (AUC=0.742)
=

0.4+

02+

00f “"MTT ( AUC=0.769) . y

1 1 1
0.0 0.2 04 0.6 0.8 1.0
1R

2 CTP ¥ RAREERERRIETEFIESH ROC gk REE
Fig.2 Schematic diagram of ROC curve for CTP parameters and

mismatch ratio in determining the thrombolysis window

2.6 FUEMEXMSH

FU % 4 B TS B A A K A
mRS P < 2 4 10 R 4F TS E il 43 51k 73.3% 5
38.2%, ERHAGIE X (P<0.05) ., #F—H

IR TRIFE R R R P, ASDLHED (S E (=2.0)
1 TS B EAE T I E AR (<2.0) R HE
(P<0.05) . W4 BEEREY 3 H B SO Hg
%6,

6 PEBEMINMATMEERER n (%)
Tab. 6 Comparison of 3-month follow-up outcomes between
the two groups of patients [n (%)]

RS ARIUG

/ [} H 2

S R (mRS<2) (mRs>2) * & rHE

R 30 22(733) 8(26.7)
6.12  0.013

JER B2 34 13 (382) 21(61.8)

AEHLHAE = 2.0 28 21 (75.0) 7(250)
7.426  0.006

ANVLHE HAE <2.0 36 14 (389) 22 (61.1)

K H RALE T S I RSN UE SR IS, 76 £ AT
W GE B 2.0, HEAT £ 0235/ (1.8 522) )
RGN, KIe2ER T m—3t. #2023 4F A
PIRIVE RN ZRREAS . 2024 4E95 GI4E B ] SR EGIE
FEAS, FEANTE O B (E R RTEE T B2 500, DATTAN
EAEAS [ s ] B (] rh RS e e S T i ik . 2551
B RANICTL HAE = 2.0 S A0 R A6 05 L g
T <2.0#% (P<0.05); ERBEHT (£ 0.2 FEH)
Lt ANEAEAEA S50 ] — 2, R E(EE
A B RR A
2.7 RIEMERIER

AW, A BE T CTP K,
ARG A B K 96.9% (62/64 ) , 5 45 A B 45
iE O aHERR . P A2 KPIs I F: BB 2
CTP J5 gl &y (21.4 £5.7) min, CTP ¥t 24
Rl (12,6 = 3.8) min, SRR EPEASE
FEIHE <35min,
3 g

ARk, FREIRRRARIEE, MR
FEIG RPL SR TP I/ AN ZE o F RSk 5t CT 4
RENSTEF T BT R N SE R, 38 A 22 HERR i M Az
RO sl i A S0 ) ARG Hh AT PR PR R
SRR AR Kb R R 2R Ry P J i T e B
ik, HihFREnm, Wl REZR ka2
TR %, MELLFERTA O & B, 2R,
CTP MG, nTHEE . SHULIris, &
BN A AT 202 10 F A AR
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AWFFELER B, CTP BEASHURHD I WA [
6] T A PRI AE AT SR I A A IR A, IEx ke
TRIT B LA A I R (. L AR Y
CBF. CBV /K- & TAEK B 4L, 1 MTT.
TTP W & EAR T Ia &, 327 a2 207 5 By By
A 5 G s Tfe . X aE—2Duiie,
CTP MMUREME AL R il i K, IR REAVE M TTA 5k
M= EREMEZE T H Y 7RO X 54 m5H
BT, ASBIFSE  BR  4 AR Y I R
BRFAZOX, MK & AR O XY K
BTN, XS RGHAE E B R B
WAz X EEAL” (A I = M)A . ANVCRCH
(EAE M HE T R W 2 AR bR, TEARWFIE R
BB, SR AR SRR T I
PRI HAME . XT38 & i Bl [l A BB sl i 4.5h
A, Hal O (B % 0T BE T BRI ML R,
1] CTP 38 3 52 AR 2 73 XA MR AL ISR SR AL T %0
WHE . AR SR — B, A4 R
R CTP 5ih ARG G [ i br A RS A5 6%,
Kappa {H ik 0.812 ( P<0.05) , i8] HAE HI WA 12
AT E B BRI . TR, ROC
M sr b it — A, RUCHE HU(E Y AUC Bk,
TR SRR YRR, TR EESH, X —
KIAE—EET CT HEE A5 AF L 44 sl ops:
i) B A P AHIFR B BTSSR R,
10178 41 R ) R T ) 2 i TR B AL, i
AN VCTCE H AR 55 v ) fB 3 U O A, X R CTP
AU FIGYT Wb A 4R 2 X, [FRdn]
VR TS Ik 22 DRI (AR bR o SEAR 228 TR
Fr5i RS R A, E—£amik T CTP 7E ACI
B, EAEREE, AR AE R
R R REREAR, ARSI i Y [ i i 2
R AR T %8 59 7 & (571 CTDIvol £ 499mGy ) . ]
212 KPLAWE on, MEIBE 2525 B F 2 4
I [A2 I FE 35min LAY, #a s YIRIK 96.9%, X
BT CTP 784 rp & (0 38 38 o Y T 54 M 5 e el sk
PE, XEEHEARR I, HLEfk CTP Ji R A PR IR % 4
PERFIT, REAE AR B i SRR AL, AR
SeATA AR T AT 5%,

IR, AWIEIRAE—E SRR L, XN
A 64 9 R REAS RIS 1 AN A2 LASE AU AR
Hk, AT RpOETE, ZREils . AiNs
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