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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 AlS 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 AlS 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 AlS
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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