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Application of enhanced T1-weighted images to distinguish glioblastoma and solitary brain metastases

CHEN Pei-yi, HUANG Hai-tao (MRI Department, Maoming People’ s Hospital, Maoming 525000, China)

Abstract: Objective To investigate the application effect of different models for distinguishing glioblastoma (GBM)
from solitary brain metastases (SBM) based on enhanced T1-weighted images. Methods A total of 227 patients were included
(107 cases of solitary brain metastasis) and were randomly divided into a training set (#=159) and a validation set (n=68) in
a 7:3 ratio. The enhanced T1-weighted images were imported into the 3D-Slicer software, and the regions of interest (ROI)
were manually delineated. Then, radiomics features were extracted and feature selection was performed using t-tests, recursive
feature elimination, and least absolute shrinkage and selection operator. Based on the optimal features, logistic regression (LR),

support vector machines (SVM), and random forest (RF) algorithms were used to establish models. The diagnostic performance
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of the models in distinguishing between glioblastoma and solitary brain metastasis was evaluated using receiver operating

characteristic (ROC) curves and the AUC Delong test, and nomogram were drawn. Results  There were significant differences

in the presence of hemorrhage or necrosis and location above or below the tentorium (P<0.05). Based on the intraclass

correlation coefficient (ICC) (ICC > 0.75) within the group, 966 stable imaging features were initially obtained, and 5 optimal

imaging features were finally selected to construct the models. The area under the ROC curve (AUC) of the radiomics model

and the clinical-radiomics model were both greater than 0.8. The logistic regression model had the best diagnostic performance,

and a nomogram was drawn to visualize the model. Decision curve analysis showed that the radiomics model and the clinical-

radiomics model had comparable overall net benefits across the entire range of threshold probabilities. Conclusion The

radiomics model based on enhanced T1-weighted images are high diagnostic efficiency in distinguishing GBM from SBM.

Key words: machine learning; radiomic; glioblastoma; brain metastases; nomogram
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