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Synopsis
Parkinson's disease (PD) is a common neurodegenerative disorder characterized by disabling motor and non-motor symptoms.1 The
abnormalities of white-matter (WM) tracts/regions have been demonstrated in PD. However, previous studies have largely dependent on
univariate analysis, such as t-test, which may result in Type-1 error. Further, it remains unclear whether the disruption of WM tracts/regions
provided worthwhile information to identify PD from HC. Hence, in current study, a machine learning approach was applied to investigate the
white matter profiles of PD.

Introduction
Parkinson’s disease (PD), the second most prevalent neurodegenerative disorder, is accompanied by several motor (including muscular rigidity,
bradykinesia, and resting tremor) and non-motor symptoms1. Diffusion tensor imaging (DTI)，a noninvasive method to detect, track, and display the white
matter tracts in vivo, might help us better to explore the pathogenesis or even discriminate idiopathic Parkinson’s disease (PD) patients from healthy
controls (HC).Recently, there has been an increasing interest in DTI in PD which has shed light on our understanding of structural abnormalities underlying
PD.

Methods
All subjects were collected in Nanjing Brain Hospital using 3T MRI, and the study was approved by the Medical Research Ethical Committee of our
hospital. In current study, a total of 78 PD (medical ON) with 91 age-matched healthy controls (HC) were scanned using 3D T1 and DTI sequence. The data
preprocessing was using SPM12 and PANDA software,2 thereafter, the white matter volume and diffusion metrics (FA, MD, AD, RD) of the 50 core white
matter regions defined in ICBM template were extracted. Last, a machine learning approach using t-test and linear SVM was applied to those white matter
features.

Results and discussion
A linear support vector machine (LSVM) classifier achieved an accuracy of 75.15% using these combined white matter features to distinguish PD from
HCs. Mean sensitivity was 74.36% and mean specificity was 75.82% (Fig.1 and Table.1). The correlations between UPDRS and LSVM classification
scores were significant（Fig.2）(all P<0.05). Notably, the most discriminative features that contributed to the classification were primarily associated with
in WM regions with (e.g., fronto-occipital fasciculus, thalamocortical projections, and corpus callosum), the limbic system (e.g., the cingulum, thalamic
radiation and fornix), and the motor system (e.g., uncinate fasciculus).Parkinson’s disease (PD) is a heterogeneous multisystem degenerative disorder
characterized involved widely regions, involving both motor- and nonmotor-related pathways.3

Conclusion
Our results demonstrated a machine learning approach for discriminating PD patients from HC with a good accuracy and sensitivity, it may be useful in a
screening setting.
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Table 1. Classification results of the LSVM classifier using a single or combined features (LOOCV)

https://submissions2.mirasmart.com/ISMRM2020/ViewSubmissionFile.aspx?sbmID=2864&fileID=1


11/2/2019 https://submissions2.mirasmart.com/ISMRM2020/ViewSubmission.aspx?sbmID=2864

https://submissions2.mirasmart.com/ISMRM2020/ViewSubmission.aspx?sbmID=2864 2/2

Figure 1: The ROC curves for classification of PD patients with single and combined features

Figure 2: The correlation between UPDRS score and LSVM classification score with single and combined features
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