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Evaluation Value of CTP Parameters of
Rapid Software on Collateral Circulation
and Clinical Prognosis of Patients with
Ischemic Stroke*
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ABSTRACT

Objective To analyze the value of Rapid software CT perfusion (CTP) parameters in evaluating collateral
circulation and clinical prognosis of patients with acute ischemic stroke (AIS). Methods 174 AlS patients
admitted to our hospital from January 2021 to June 2023 were selected. All patients received one-
stop CT examination, including CT plain scan, CTP and CT angiography (CTA). The collateral circulation
was evaluated based on the results of multi-temporal CTA, and the prognosis was evaluated by the
modified Rankin scale after 3 months of follow-up. The Rapid software CTP parameters [peak time
(Tmax) > 6 s volume, Tmax > 8 s volume, Tmax > 10 s volume, CBF <30% volume, ischemic penumbra
volume, mismatch ratio (MMR), CBV index, hypoperfusion (HIR) index] were compared in patients
with different collateral circulation and prognosis. The prognostic value of CTP parameters in AIS was
analyzed by receiver operating characteristic (ROC) curve. Results Compared with the good collateral
circulation group, the Tmax > 6 s volume, Tmax > 8 s volume, Tmax > 10 s volume, CBF < 30% volume
and HIR index were higher in the poor collateral circulation group, and the MMR and CBV index were
lower (P<0.05). Compared with the good prognosis group, the poor prognosis group had higher Tmax >
6 s volume, Tmax > 8 s volume, Tmax > 10 s volume, CBF < 30% volume and HIR index, and lower MMR
and CBV index (P<0.05). Compared with the good prognosis group, the age, baseline NIHSS score,
24 h NIHSS score, length of hospital stay, fasting blood glucose and atrial fibrillation rate in the poor
prognosis group were higher (P<0.05). Multivariate Logistic regression analysis showed that HINSS
score, CBF < 30% volume and HIR index increase at 24 h after surgery were independent risk factors
for poor prognosis in AIS patients (OR > 1, P<0.05), while CBV index increase was protective factor for
good prognosis in AIS patients (0 < OR < 1, P<0.05). ROC curve analysis showed that The AUC (95%Cl)
of CBF < 30% volume, CBV index, HIR index and their combination in predicting poor prognosis of AIS
patients were 0.778 (0.703~0.842), 0.801 (0.730~0.862), 0.770 (0.695~0.835), 0.885 (0.822~0.931),
respectively, the combined prediction efficiency was higher than that of single application (P<0.05).
Conclusion The CTP parameter of Rapid software can effectively evaluate the collateral circulation
status of AlS patients, and the combined detection of CBF < 30% volume, HIR index and CBV index can
be used as an important reference index for prognosis judgment of AlS patients.

Keywords: Rapid Software; CT Perfusion; Acute Ischemic Stroke; Collateral Circulation; Clinical Prognosis;
Forecast
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cTp M3 &3 474H (n=96)

Tmax>6 stEfA(mL) 134.58(76.24,181.05)
Tmax>8 sf&f3(mL) 77.66(46.91,138.49)
Tmax>10 stAFA(mL) 42.90(16.33,98.47)
CBF<30%#473(mL)  6.91(1.33,23.50)
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HIRE% 0.31(0.21,0.54)

Mz FEIFELH(n=78) U P

165.88(128.05,260.80)  -2.419  0.003
128.61(86.93,197.35)  -3.035  0.000
93.21(42.81,245.40) 4112 0.000
35.81(14.40,75.89) -5.234  0.000
130.07(113.65,184.91)  -2.035  0.061
7.38(3.60,18.47) 3.118  0.000
0.71(0.48,0.93) 3294  0.000
0.56(0.33,0.94) -5.610  0.000

sE: Tmax: AU£AY[E]; MMR: RILEEELER, Tmax>6 sf&F3/CBF<30%{4F7; CBVIE#k: Tmax>6 sh
MAE/Tmax<4 sMARLLE; HIREEE: REFIEH, Tmax>10 sf&FR/Tmax>6 siRfALh{E.
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CTP fa REF4A (n=122)

Tmax>6 stAF(mL)  131.50(72.33,189.50)
Tmax>8 sf&f3(mL) 76.00(45.23,139.87)
Tmax>10 sf&F3(mL) 42.87(15.36,100.24)
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171.44(132.40,265.71)  -2.941  0.001
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95.91(45.32,246.38) -4.509  0.000
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0.56(0.34,0.93) -7.153  0.000
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29



RECTRIMRIZYE 2025478 £23% £7H 5518988

23 MERFEASTHEFARAIRKEHRLLR STMERFARE
b, MEARRAFER. EENIHSSITES . APT24 h NIHSSTHES .
FBzBdiE), =ERMENR OB G KRE, ERABRITER
X (P<0.05) M*E3.

2.4 LogisticBlAXMAISEEFEF RIVEMAR KizK+0]
RERMAISTIERER. FE&F ﬁ?&hﬁzg, HepEw, BEK
RG24 hBINIHSSIES . EBzEYia)l. SEMBERENELTE,
DEHM(EH=1, kx&H=0), UAISHFEEAFEFE=-1,
g Rer= O)jjlxz, MNZRAELogisticBlATEE, XA
BERREDH. ERETR, RE24 h HINSSIES. CBF<30%
A, HIRIEHASHRAISEENE ARV BREZR(OR>
1, P<0.05), CBVig#ABERMERIFNHFEIFEZ(0<ORLL, P
<0.05) MFK4

2.5 ROCHZTECTPEHFANAISEETMEFRIIGKNME
ROCHIZ& DT ER, CBF<30%{4F3. CBVIs#k. HIRISEHFHN
AISEEFFEREARAUC(95%CI) 9 8190.778(0.703~0.842).
0.801(0.730~0.862). 0.770(0.695~0.835), =&EHAN
FH(LogPBEENFMAISEEFNEARIIBAUC(95%CI)H
0.885(0.822~0.931), BX&NAMNKSEMAUCYK BRI HIE
7+, BEAEN BTN AEES T8 mH (Z=3.138, P=0.002;
7=2.016, P=0.042; 7=3.129, P=0.001), W&R5HE1,

2.6 HERG :ﬁ%% 535 3| “;%Tﬁm%muﬁfzwatlh
R N, B&Z BEEBARAT, REXFCTA. CTPE
KrE, %m%egﬁm[ww@ﬂﬁ,ar, RAPZHTREMNER
NEIRKIF B, HBERAFGERELER, WE,

&4 LogisticEASMAISBEFEF RNVEMER

R HERFASHETRAIRKRE R

IR PR e Rir4A MERRA t/x2 P
(n=122) (n=52)
EM/n(%) 72(59.02) 36(69.23) 1.616  0.204
/% 64.36+10.11 69.59%8.30 -3.229  0.002
BFIE/N(%)
SiiE 70(60.66) 35(67.31) 0.689  0.406
¥EFRIR 19(15.57) 11(21.15) 0.796  0.372
DVEEIEN 36(29.51) 28(53.85) 9.288  0.002
W XRSE /N (%) 31(25.41) 15(28.85) 0.221  0.638
RBES /n(%) 19(15.57) 14(26.92) 3.056  0.080
FRBKAE/n (%) 43(35.25) 14(26.92) 1.147  0.284
ERENRRE/N 6231195 6.70£2.12 -1.381  0.169
BEHANIHSSHS /9 14.11%3.38 18.05%5.15 -5.739  0.000
AR/E24h NIHSSITES /4 10.58£2.91 24.38+4.04 -24.479  0.000
SR AIE/n (%)
FNTHRK 9(7.38) 5(9.62) 0.639  0.523
PGl 112(91.80%) 47(90.38)
PG 1(0.82) 0
EXRRE8/(M(Q1,Q3)] 2(1, 3) 2(1, 4) -1.344  0.155
FBAtial/d 19.11+5.42 25.36%+6.50 -6.357  0.000
=REMmME/mmol/L  6.42%1.90 7.51%1.95 -3.354  0.001
HH=F/mmol/L  1.39+0.18 1.45+0.24 -1.754  0.081
SBBERE/mmol/L  4.10%+0.95 421%+1.01 -0.655  0.514
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