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A study on standardization and clinical application of brain image imaging and analysis

methods for psychiatric and neurological disorders
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About the standardization of structural MRI images, the Harmonized Z-
Scores obtained from MRI images with different magnetic field strengths
could distinguish among AD, progressive MCI, and non—progressive MCI.
We also investigated a method of multimodal brain image analysis for
discriminating Alzheimer’ s disease by supplementing missing images with
images generated by Generative Adversarial Networks, which showed the
usefulness for it. The small-worldness based on graph theory was used
as a measure of information transfer efficiency in the brain. We analyzed
the relationship between the small-worldness using 3DT1-weighted MRI and
cognitive function, blood biochemical data, hearing ability, brain age,
etc. The small-worldness reflects cognitive function well. To establish
the standard values of brain regional volumes in the Japanese pediatric
population, we examined 702 images from neurotypical children with CIVET
pipeline, and harmonized these obtained values with Combat methods. To
evaluate the detectability of FCD (focal cortical dystplasia) by
following MR sequences, such as PADRE, DIR, and TIWI, we created the
healthy MR database and compared. None of them were sufficient by
themselves, but they were shown to be useful if used comprehensively.
On MR functional study, we acquired simultaneous recording of functional
magnetic resonance 1imaging and EEG wunder a rest condition. We
investigated the regions of the brain where activity was correlated with
the power of the alpha band frequencies. In this year, we have finished
individual analyses. We have started neuroinflammation PET scan with
11C-DAA1106, that is expected to make a decent contribution to clinical
studies for neuropsychiatric diseases/disorders at NCNP. Healthy—control
database consisted of 29 subjects’ PET data especially would be useful

for comparison studies.



