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ABSTRACT

Objective To analyze the influencing factors of hemorrhagic transformation (HT) in patients with Acute
Cerebral Infarction (ACI), and to construct a predictive model for HT based on parameters of computed
tomography (CT) angiography (CTA) and CT perfusion imaging (CTP) in ACI patients. Methods Take
a retrospective study. The clinical data of 53 patients with simple ACI admitted to the hospital from
November 2023 to November 2024 were selected as the non-HT group, and the clinical data of 53
patients with hemorrhagic transformation of ACl in the same period were selected as the HT group.
Not only two sets of clinical data, but also early CT scores for acute stroke prognosis (ASPECTS); CTP
parameters [relative cerebral blood volume (rCBV), relative cerebral blood flow (rCBF), relative time
to peak (rTTP), relative mean transit time (rMTT)],coagulation function indicators [thrombin time
(TT), activated partial thromboplastin time (APTT), plasma prothrombin time (PT)]; using bivariate
Kendall's tau-b analysis to investigate the relationship between ASPECTS score, rCBV, rCBF, rTTP,
rMTT and TT, APTT, PT ; using Cox regression analysis to examine the influencing factors of HT in ACI
patients; based on the Cox regression analysis results, a column chart model was constructed using
CTA and CTP parameters and internally validated. Results The rTTP, rMTT, TT, APTT, and PT in the HT
group were higher than those in the non HT group, while the ASPECTS score, rCBV, and rCBF were
lower than those in the non HT group (P<0.05); according to Kendall's tau-b correlation test, rTTP and
rMTT were positively correlated with TT, APTT, and PT (r>0, P<0.05), while ASPECTS score, rCBV, rCBF
were negatively correlated with TT, APTT, and PT (r<0, P<0.05); according to Cox regression analysis,
rTTP and rMTT are independent risk factors for HT in ACI patients (HR>1, P<0.05), while ASPECTS
score, rCBV, and rCBF are protective factors (HR<1, P<0.05); based on ASPECTS score, rCBV, rCBF, rTTP,
and rMTT, a column chart model for predicting HT in ACI patients was constructed. The column chart
model was validated using Bootstrap internal validation method, with a C-index value of 0.996. The
ROC curve was plotted to show that the AUC of the model for predicting HT in ACI patients was 0.996
(95% confidence interval: 0.989-1.000, P<0.001), with specificity, sensitivity, and Youden index of 0.981,
0.962, and 0.943, respectively. Conclusion ASPECTS score, rCBV, rCBF, rTTP, and rMTT are factors that
affect the occurrence of HT in ACI patients. The column chart model constructed based on ASPECTS
score, rCBV, rCBF, rTTP, and rMTT has certain value in predicting the occurrence of HT in ACI patients.
Keywords: Acute Cerebral Infarction; Hemorrhagic Transformation of Cerebral Infarction; Computed
Tomography Angiography; Computed Tomography Perfusion Imaging; Column Chart
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