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Application Value of Coronary Artery
CTA-based Radiomics to Differentiate
Vulnerable Plaque from Stable Plaque
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ABSTRACT

Objective To construct a comprehensive model using coronary CTA radiomics features combined with
clinical features and draw a nomogram to identify vulnerable plaques and stable plaques. Methodss
Clinical data and CTA imaging data were collected from patients with coronary artery vulnerable
plaques (n=45) and stable plaques (n=49) confirmed by IVUS.The ROI of the plaques was manually
outlined, and the features were extracted and then downscaled and filtered.Logistic regression (LR),
support vector machine (SVM), and decision tree (DT) models were built using 1-10 features selected
respectively from the screened features, and the model which possesses the highest AUC value in
the 5-fold cross-validation is considered as the best model,then combined with clinical features to
construct a comprehensive model.Draw the nomogram and the goodness-of-fit test was carried out
to assess the fit of the model, and decision curve was performed to assess its net benefit. Results The
optimal radiomics model had an AUC value of 0.911 (95% ClI 0.814-0.967) for the training set, 0.867
(95% Cl 0.689-0.964) for the test set.The comprehensive model had an AUC value of 0.917 (95% CI
0.822-0.971) for the training set and 0.895 (95% Cl 0.725 -0.978) for the test set.The calibration curves
of the model had good agreement (P=0.647,P>0.05) and the decision curves also had high net benefit.
Conclusion A comprehensive model based on the combination of coronary CTA radiomics features and
clinical features can effectively differentiate vulnerable plagues from stable plaques.
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