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MROZEE S [FERIC AD ORZWNITABNAL 72 5L
TH Y., & OITHEW R TIRRIREE § R RF
MZERENEITT DL WVWIHIFER L IER T &
i bns, RBIREOZEHN T FTLD, %#iZ
Aﬂﬁﬂ@P@Efw@%ﬂé ElEE =
h—(b\é7ﬁ\ BN T %ﬁimﬁ@%%ﬁfmu
LSV WA AD JRERDREI A H 20 R
Thol,

[F#]

FEDRRE L0 Flhn - MR - BHENAE -
MRT DRGSR EE N\ Z AL I REENA A~ — T —
MNEHAFETH VY . Harmonized Z-score M3
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Research on standardization and clinical application of brain imaging
and analysis methods for psychiatric and neurological disorders

Noriko Sato, MD, PhD
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In imaging research for central disease, we will standardize the brain using 3D-T1-
weighted MRI images, develop new imaging methods and analysis methods for MRI and
PET, and conduct research on their clinical applications

<{Brain morphometric standardization> In the adult brain, we calculated a Harmonized
Z-score that is invariant to MRI magnetic field strength, age, gender, intracranial
volume, which can used for multicenter imaging studies. In the pediatric brain, we
determined the standard range of each regional brain volume by sex and age in
neurotypical children by 846 images collected 4 different institutions

{Development of new imaging and analysis methods> In neuromelanin images, the SPIR
method, which combines the fat—suppressed image CHESS method with the STIR method
that completely eliminates fat signals in the brain, showed better images with
shorter acquisition time than MT method. Using the cortico—spinal functional MRI
techniques that we developed, we started the experiment for the purpose of
identifying pathological circuits underlying impairments in the endogenous analgesia
systems. In multimodal analysis method, we presented a novel method for identifying
disease subtypes using multimodal brain images. Application to brain disease data
highlights the potential of derived scores for data—driven disease subtyping

<MRI and PET clinical application> We examined the effects of amyloid and tau
accumulation on indices derived from individual—-level network analysis using structural
MRI in patients with suspected Alzheimer’ s disease. Significant negative correlations
between amyloid and tau accumulation and betweenness centrality/ cluster coefficient
in the areas correlated with default mode network. In the study of neuroinflammation
PET scan with 11C-DAA1106, Long COVID/ME/CFS and mode disorder participants showed
lower microglial activity compared to healthy controls. And the patients with mode
disorder showed increased microglial activation after ECT. These results suggested
that microglial activation does not necessarily denote neurotoxicity, rather beneficial

immune function.



