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Prediction model construction based on MRI radiomics features for evaluating IDH1 mutation of glioma
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sity Union Hospital,Fuzhou 350003, China

[Abstract] Objective: To investigate the value of different machine learning models based on ra-
diomics features of different MRI sequences in predicting IDH1 mutations in glioma. Methods: The
age,sex, Karnofsky Performance Status (KPS) score and pathological grading data of 161 patients
with glioma (70 IDH1 mutant and 91 wild-type) confirmed by operation and pathology were retrospec-
tively collected. All patients underwent preoperative MRI to obtain T, WI, T,-FLAIR, ADC and con-
trast-enhanced T, WI images,and postoperative pathological specimens were detected by IDH1. 161 pa-
tients were randomly assigned to a training set and a test set in a 7 * 3 ratio. Two radiologists delinea-
ted the each lesion to obtain 2D-ROIs with Image ] software on each slice of the lesion on registered
T,-FLAIR or enhanced T, WI sequences and volume of interest (VOI) was formed. Then the imaging
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radomics features of VOI are extracted from each sequence of images using FAE software. Based on
the data from the training set,Fifteen ML models were constructed by means normalization,feature se-
lection method of ANOV A, feature dimensionality reduction method of Pearson correlation coefficient,
four ML classifiers (linear discriminant analysis, LASSO regression,logistic regression, support vector
machine) and ten-folds cross-validation method, and then the best sequence or sequences combination
was selected out in test set by ROC curve analysis and Delong test. Based on the best sequence or se-
quence combination, 16 ML models were constructed through mean normalization, two feature selec-
tion method of ANOVA and feature weight algorithm, two feature dimensionality reduction Pearson
correlation coefficient/principal component analysis method, and 4 ML classifiers. The ML models
with good fit and highest AUC value were selected out by one standard error method, Delong test and
ROC curve. Finally,clinical parameters were combined to evaluate the diagnostic efficacy of each com-
bined model. Results: The AUC values of the four MLL models constructed based on the radiomics fea-
tures extracted from the ADC and contrast enhanced T, WI in the test set were 0. 888,0. 872,0. 896
and 0. 877, respectively, which were higher than those of other ML models or sequence combinations.
Among the 16 ML models constructed by this sequence combination, the ML model constructed by
ANOVA feature selection method, principal component analysis method dimension reduction method
and LASSO regression classifier showed a good fit and the highest AUC of 0. 829 (95%CI:0. 658 ~
0.966) in the test set,and the AUC value of the combined model built by the combination of KPS
score and tumor pathological grade in the test set was 0. 874 (95%CI:0.722~0. 985). Conclusion: The
MIL. model constructed based on the combination of ADC map and contrast enhanced T; WI sequence
extraction has a good predictive efficacy for glioma IDH1 mutation,and the combined KPS score and
pathological grade can improve the predictive efficacy.

[Key words] Glioma; Isocitrate dehydrogenase mutation; Radiomics; Magnetic resonance ima-

ging; Prediction model
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