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Building a Model Using Independent Component Analysis to Assess RCBF Changes in Parkinsons Disease
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This study investigates regional cerebral blood flow (rCBF) changes in patients with Parkinson's disease using independent component analysis (ICA)
followed by statistical parametric mapping (SPM). Methods: 99mTc- hexaemethyl-propyleneamine oxime (99mTc-HMPAQO) was used as the CBF tracer for
rCBF measurements. A single photon emission computerized tomography (SPECT) study was performed on 27 patients with Parkinson's disease in various
disease stages, and also on 24 aged-matched controls. SPECT images were first spatially normalized to standard space, concatenated, and then subjected to
ICA decomposition. The resulting image components were then separated by logistic regression into two sets: disease-related components, whose subject
weights differenced between groups and non-disease related components, whose subject weights exhibited no group difference. Components of each set were
back-projected and summed across components. The resultant rCBF images were normalized to the global CBF for each subject and then analyzed using SPM

to compare the rCBF values changes between Parkinson's disease and control subject. Results: In the disease-related image subspace, patients with Parkinson's



disease exhibited significantly higher adjusted rCBF in the subthalamic nucleus, putamen, globus pallidum, thalamus, brainstem, and anterior lobe of
cerebellum, and significant hypoperfusion in the supplementary motor plus dorsolateral prefrontal, pariteo-occipital cortex, insula, and cingulate gyrus. In the
non-disease related image subspace, very few regions showed a significant group difference. Using SPM only without ICA separation gave significantly lower
peak t value and at a smaller number of image voxels. Some of the regions revealed by ICA to be affected by Parkinson's disease have not shown significant
changes in previous HMPAO-SPECT studies, though those are central to the pathophysiological model of Parkinson's disease. Conclusion: In a
HMPAO-SPECT study, ICA-based separation of normalized images into disease-related and unrelated subspaces revealed more disease-related brain regions
than applying SPM directly. The diseased-related regions indicated by ICA are consistent with the current model of pathophysiology in Parkinson's disease,
though their rCBF changes in Parkinson's disease have not been fully demonstrated by any previous single functional imaging study. Thus ICA provides a new

and more comprehensive method for testing functional and brain circuit models in Parkinson's disease.



