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ABSTRACT

Objective To investigate the relationship between low perfusion index ratio (HIR) of computed
tomography perfusion imaging (CTP) and arterial spin-labeled perfusion imaging (ASL) in collateral
circulation of ischemic stroke (CIS). Methods Ninety-two CIS patients admitted to our hospital from
December 2021 to December 2023 were selected as the study objects. Computed tomography
angiography (CTA), CTP, ASL and digital subtraction angiography (DSA) were all examined 2 weeks after
routine treatment, and DSA results were taken as the "gold standard" for diagnosis. According to the
collateral circulation score after 2 weeks of treatment, the patients were included in the good collateral
group (55 cases) and the poor collateral group (37 cases). General data of the two groups were
compared, ASL results were compared with CTA results, and CTP parameters of the two groups were
compared. Receiver operating characteristic (ROC) curve was used to analyze the diagnostic value
of HIR for collateral malocclusion. Predictive value of HIR in CIS patients by ROC analysis. Results The
sensitivity of ASL in the diagnosis of collateral malocclusion in CIS patients was 90.73%, the specificity
was 81.08%, the accuracy was 88.04%, the misdiagnosis rate was 18.92%, and the missed diagnosis
rate was 7.27%. The rCBV and rCBF values of the poor collateral group were lower than those of the
good collateral group. rMTT, Tmax and HIR values were higher than those of good lateral rami group,
and the difference was statistically significant (P<0.05). The ROC curve showed that the area under
the curve (AUC) of HIR value for diagnosing collateral malocclusion in CIS patients after 2 weeks of
treatment was 0.825 (95%Cl: 0.732-0.896), and HIR with the best cut-off value as the boundary of the
diagnosis of lateral malocclusion sensitivity was 94.55%, specificity was 86.49%, accuracy was 91.30%,
misdiagnosis rate was 13.51%, missed diagnosis rate was 5.45%. There was good consistency with
the diagnosis results of ASL (Kappa value: 0.930, 95%Cl: 0.895~0.972). The difference was statistically
significant (P<0.05). Logistic regression analysis showed that the adjusted HIR was an independent
factor associated with poor prognosis in CIS patients, and the difference was statistically significant
(P<0.05). ROC curve showed that after 2 weeks of treatment, the HIR value predicted the short-term
poor prognosis of CIS patients with AUC 0.794 (95%Cl: 0.697~0.871), the best diagnostic sensitivity
was 82.61%, and the specificity was 62.32%. Conclusion There is good consistency between CTP HIR
and ASL in the diagnosis of collateral malocclusion in CIS patients, and HIR has certain diagnostic and
predictive value in the diagnosis and prognosis of collateral malocclusion and poor prognosis, and can
be used as an auxiliary parameter in clinical judgment of collateral status and prognosis.

Keywords: Computed Tomography Perfusion Imaging; Arterial Spin-labeled Perfusion Imaging; Computed
Tomography Angiography; Low Perfusion Index Ratio; Ischemic Stroke; Collateral Circulation
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