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A study on standardization and clinical application of brain image imaging and analysis
methods for psychiatric and neurological disorders
Noriko Sato, MD, PhD.
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In the studies on standardization of 3DT1WI, a longitudinal analysis of the changes in cerebral
regional atrophy revealed significant differences in areas not seen in the cross-sectional
comparison, which would be a surrogate biomarker for the onset of AD from MCI. In the pediatric
study, we obtained standard range of each regional brain volume by sex and age in 701 neurotypical
children by using CIVET pipeline, and harmonized these obtained values with Combat methods.

In the researches on developmental new MRI technique and data analysis, we obtained high quelity
MRI neuromelanin images covering the entire brain in as short a time as 5 minutes, by improving
chemical shift selective (CHESS) pulsed Tl-weighted fat suppression images. In the fMRI study, we
started experiments to examine the corticospinal functional connectivity while participants perform
hand movements or perceive sensory stimulation. In the multimodal (MRI and nuclear medicine)
analysis study, we conducted an analysis of cases diagnosed with Parkinsonism and obtained
meaningful analysis results from the proposed method.

In the MRI study, the ME/CFS study showed that significant correlations between autoantibody titers
and FW~DTI indices in the right frontal operculum and suggests it may be a diagnostic marker for
ME/CFS.

In the PET studies, whole-brain amyloid accumulation was found to be inversely correlated with
right hippocampal volume and betweenness centrality in precuneus in patients with MCI and AD. The
precuneus is an important functional hub in the default mode network. The neuroinflammation PET
scans with 11C-DAA1106 were performed on 30 healthy controls, 10 subjects with Long COVID and
ME/CFS, and 12 subjects who were planned to receive ECT. The results have not reached significant
group or within-subject difference though, they suggest microglial activation does not denote

neurotoxicity, rather beneficial immune function.



