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A study of MRI-based radiomics in preoperative prediction of the pathological grade of meningioma
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[Abstract] Objective: The purpose of this study was to evaluate the diagnostic efficacy of MRI-
based radiomics analysis in predicting the pathological grade of meningiomabefore surgery. Methods:
The MRI images (including T; WI sequence and contrast-enhanced T, WI sequence) of 137 patients
with meningiomas confirmed by pathology were analyzed retrospectively. There were 99 cases of low-
grade meningioma (WHO [ grade) and 38 cases of high-grade meningioma (WHO 1[I grade).All ca-
ses were divided into training group (n=95) and validation group (n=42) according to ratio of 7:3.
The MRI signs of meningioma were evaluated,including the number of bilateral cases,location,shape,
homogeneity of T, WI signal,vascular flow sign, peri-tumoral edema,homogeneity of enhancement,de-
gree of enhancement, meningeal tail sign,adjacent tissue invasion,and crossing midline growth.A total
of 736 radiomics features from five feature types on each MRI sequence were manually extracted from
the ROIs of the tumors drawn with IBEX software. And the least absolute shrinkage and selection
operator (LLASSO) and 10-fold cross-validation were used to reduce the dimension. Finally, in the
training group, logistic regression was used to establish three models including image feature model,

radiomics model and combined diagnosis model.Besides,in the validation group, the receiver operator
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characteristic curve (ROC) was also drawn to evaluate the predictive efficiency of the models.Results;

There was no significant difference in the general clinical data of the patients.In the training group and

the validation group, only vascular flow shadow and homogeneity of enhancement were statistically

significant between low-grade and high-grade meningiomas (P <C0.05).And thirteen radiomics features

were selected after dimensionality reduction. The effectiveness of the three models was evaluated re-

spectively by the validation group.The ROC curve showed that for prediction of the pathological grade

of meningiomas,the sensitivity was 66.7 % ,the specificity was 80.0% ,and the AUC was 0.800 in the

feature model;the sensitivity was 66.7 % ,the specificity was 86.7% ,and the AUC was 0.811 in the ra-

diomics model;and the sensitivity was 100.0% ,the specificity was 66.7% ,and the AUC was increased

to 0.856 in the combined diagnosis model.Conclusion: The radiomics analysis based on T; WI and en-

hanced T, W1 is helpful to predict the pathological grade of meningioma before operation with good ap-

plication prospect.
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