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The Fazekas scale is widely used clinically to quantify the severity of The configured SVM classifier achieved an average accuracy | - Iﬁﬁgh??nﬂ?gbfé}z
white matter hyperintensities (WMHs) by the amount of white of 86.8421% for the prediction of WMHs severity. The s |_ 0] Right Pallidum
matter T2 hyperintense lesionsl. Although imaging features of prediction accuracy for Fazekas scale 0-3 subjects were 08 L - RE’;}: Eﬂtgmzﬂ
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prediction were the left superior temporal gyrus, right ‘E 0.6 i 1 _ Left Brain-Stem
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central opercular cortex, right parietal operculum cortex, T s Right Parietal Operculum Cortex
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images cou redict the severity of WMHs. i 0.2- -~ Right Frontal Medial Cortex
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METHOD Fazekas scale-1 78.9474% 0.7059 0.8571 0.7731 0.001 1 - Specificity 0 2 4 6 8
38 subjects with WMHs were collected and rated on Fazekas scale by Culumative absolute weight
an experienced doctor. The enrolled subjects included 10 scale-0 Fazekas scale-2 84.2105% 1 0.6563 0.6979 0.05
subjects, 17 scale-1 subjects, 6 scale-2 subjects and 5 scale-3 ROC curves of the proposed linear SVIM model. Twenty-two brain regions after feature selection and brain regions contributed
subjects. T1-weighted structural images were obtained from the Fazekas scale-3 89.4737% 0.800 1 0.9455 < 0.001 most to the prediction (marked in red).

enrolled subjects. FSL was used for the processing of T1-weighted
images. Structural features were extracted from the processed T1- Quantification result for WMHSs subjects with different Fazekas scales.
weighted images via Harvard-Oxford atlas?). Structural features were
normalized to a range from O to 1. A quaternary label for Fazekas

scale 0-3 was used. Recursive feature elimination was used for CONCLUSIONS REFERENCES ACKNOWLEDGEMENTS
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feature selection and a linear support vector machine was
configured to predict the severity of WMHs via the selected
structural featuresBl. Leave-one-out-cross-validation was used for
performance evaluation with accuracy, sensitivity, specificity and
receiver operating characteristics curve as evaluating metrics.
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We consider this study to be innovative because quantification of white matter
hyperintensities (WMHSs) severity is usually based on lesions in T2 fluid attenuated
inversion recovery (FLAIR) MRI images and Fazekas scale. The traditional
guantification approach is time-consuming and requires a lot of expertise and
experience. In this study, we proposed an automatic quantification method based on

Training data T routinely structural MRI images and machine learning, which is accurate and efficient.
It e Structural MRI features and machine learning could accurately predict the severity of
= WMHs. The result also demonstrated that certain brain regions could be used as

e potential biomarkers for clinical diagnosis of WMHs.
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