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Functional MRI of Disease Progression in Parkinson Disease and 
Atypical Parkinsonian Syndromes
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Introduction

In order to develop treatments to slow the progression of Parkinson disease (PD) and atypical parkinsonian symptoms, it is important to gain a better understanding of the rate of progression of functional brain changes in these disorders [1]. Previous studies have provided key insights into progression of dopaminergic degeneration in parkinsonism in the nigrostriatal circuit [2]. Considering the rate of annual cortical D2 receptor loss in the putamen [3], objective markers for disease progression may also be found in the cerebral cortex. We hypothesized that the basal ganglia and motor cortex would have greater functional changes in PD, multiple system atrophy (MSA), and progressive supranuclear palsy (PSP) when compared with the control group over 1 year and that both MSA and PSP would have widespread and more pronounced cortical changes than PD. 
Experimental


The study utilized functional magnetic resonance imaging (fMRI) to engage the basal ganglia, cerebellum, and motor cortex in healthy individuals as well as individuals with PD, MSA, and PSP. Functional changes in these areas over the course of 1 year were monitored and compared using percent signal change while performing a grip task in the following regions of interest: putamen, primary motor cortex (M1), supplementary motor area (SMA), and superior motor regions of the cerebellum. Imaging data was collected on the 3T Phillips system at the McKnight Brain Institute at the University of Florida. 
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Results and Discussion


Patients with PD showed a decline in functional activity over the course of 1 year in the putamen and M1 compared to controls. Changes after 1 year in MSA were exclusively extrastriatial, and included a reduction in functional activity in M1, SMA, and superior cerebellum. In PSP, all regions of interest were less active at 1 year compared to baseline. The functional activity of these regions did not change in the control group (Figure 1). Our results demonstrate that task-related fMRI signal reflects different patterns of disease progression in PD, MSA, and PSP.

Conclusions

The findings provided evidence using a task-based fMRI for cortical and striatal functional deterioration in PD over a 1-year period of time. Results also describe more widespread and unique patterns of functional changes in MSA and PSP compared to PD, suggesting distinct rates of disease progression in parkinsonian disorders that may assist in future clinical studies testing the potential efficacy of disease-modifying therapies.  
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Fig.1 shows the difference from baseline to 1 year in percent signal change for each group and ROI








