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To Construct a Prediction Model for
Hemorrhagic Transformation in Patients
with Acute Cerebral Infarction after
Thrombolysis Based on CT Plain Scan, CT
Perfusion Imaging Parameters and VEGF*

XIA Hou-dong, WANG Dong-ni, ZOU Hong—mei*.
Department of Radiology, The Affiliated Qingdao Third People's Hospital of Qingdao University,
Qingdao 266041, Shandong Province, China

ABSTRACT

Objective To investigate the risk factors of hemorrhagic transformation (HT) in patients with acute
cerebral infarction (ACI) after thrombolysis based on CT plain scan, CT perfusion imaging parameters
and vascular endothelial growth factor (VEGF), and to construct a prediction model. Methods A total of
133 patients with ACI admitted to the Qingdao Third People's Hospital from January 2020 to January
2025 were selected as the research objects. According to whether HT occurred after thrombolytic
therapy, the patients were divided into HT group (n=24 cases) and non-HT group (n=109 cases). The
basic clinical data of the two groups were compared, and the influencing factors of HT in ACI patients
after thrombolysis were analyzed by binary regression to construct a risk prediction model, and
the predictive value of the model was analyzed by ROC. Results There were significant differences in
infarct size, time to peak (TTP), time to peak (Tmax) and serum VEGF levels between the two groups
(P<0.05). The infarct size, TTP, Tmax and serum VEGF level were independent risk factors for HT in
ACI patients after thrombolysis (P<0.05). Infarct size, TTP, Tmax, VEGF and the prediction model
can predict the occurrence of HT in ACI patients after thrombolysis. AUC values were 0.717, 0.765,
0.802, 0.771 and 0.911, the sensitivity was 0.708, 0.625, 0.917, 0.708 and 0.789, and the specificity
was 0.725, 0.780, 0.587, 0.725 and 0.917, respectively. The Bootstrap method (B=1000) was used
for internal verification, and the C-index reached 0.820, indicating that the prediction ability of the
model was strong. Conclusion CT plain scan and CT perfusion imaging parameters and serum VEGF
level have high predictive value for HT in patients with ACI after thrombolysis. Infarct size, TTP, Tmax
and VEGF are independent risk factors for HT in patients with ACI after thrombolysis. The nomogram
prediction model based on the four factors has a high predictive ability, which is of great significance
for clinical evaluation of HT in ACI patients after thrombolysis. It can predict the risk of HT early, guide
personalized treatment, optimize the allocation of medical resources, promote the development of
imaging technology and deepen the understanding of the mechanism of HT.

Keywords: Plain CT Scan; CT Perfusion Imaging Parameters; Vascular Endothelial Growth Factor; Acute
Cerebral Infarction; Thrombolysis; Hemorrhagic Transformation; Prediction Model
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