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30-10 A study on standardization of acquisition and analysis of neuroimaging data in
neuropsychiatric diseases
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Clinical symptoms, measured by such as neuropsychological tests, have variation according to the
condition of the subject being tested at that time, or a tester's capability. Neuroimaging comes to attract
attention as an objective diagnosis method in recent years, and importance is attached to the field of
image analysis. However, the image quality and its analytic method vary from institution to institution
and from imaging equipment to imaging equipment. Therefore image acquisition technology and the
image-analysis technique need to be standardized for a multi-center study. This study aims at
performing this standardization in MRI and PET. If the objective findings resulting from the
standardized image-analysis method are incorporated in the diagnostic criteria of neuropsychiatric
diseases, it is expected that the evaluation of drug effects will become possible in a short period and
with a small number of subjects.

We examined the effects of aging and gender on these network images of 160 men and 160 women
with normal cognitive function. With age, betweenness centrality, clustering coefficient, and degree
centrality decreased significantly in the thalamus, caudate nucleus, and anterior cingulate cortex. Path
length was similarly reduced in the thalamus and caudate nucleus. The small-world characteristics
also decreased with aging, but especially y (the ratio of the clustering coefficients of the real network
and the random network) and the small-world characteristics decreased more steeply in women. In a
gender comparison of the four network indices, the clustering coefficient for women was higher in the
left hippocampus and in the left parahippocampus than in men. Males showed higher degree values in
a wide range including the thalamus and anterior cingulate cortex. The characteristic path length was
higher in women in the thalamus, caudate nucleus, and anterior cingulate cortex. The betweenness
centrality was higher in men over a wide area, including the anterior cingulate cortex and the
hippocampus.

In the prediction of the degree of motor impairment using rsfMRI in the subacute phase of stroke
(based on the calculation of functional connections between AAL / Freesurfer regions of interest),
rsfcMRI time series from networks separated by dual regression based on independent component
analysis (ICA) Information was extracted, and the characteristics of the time-varying patterns
contributing to the discrimination between the disease group and the healthy group were extracted by
machine learning, and it was examined whether the performance of discrimination could be improved.
However, in the studies to date, no improvement has been observed compared to the method using the
region of interest of AAL / Freesurfer. BOLD rsfcMRI was used to predict freezing feet in Parkinson's

disease. Freezing index was correlated with the connectivity of basal ganglia and cerebellar networks



separated by ICA-based dual regression method.

Regarding ASL, the ability to detect abnormalities in children with developmental disorders was
examined. The subjects were 33 cases diagnosed with autism (average 7.3 years, 2-14 years) and
normal controls (average 8.6 years, 3-15 years). In autism cases, lower values were observed in the
left islet gyrus, left upper parietal lobe, superior temporal gyrus and inferior frontal gyrus compared
to controls. These are sites associated with mirror neurons, and were considered to be a result
suggesting a decline in the function of the mirror neuron system in autism. Using a convolutional
neural network to calculate the specific binding ratio of the striatum in the dopamine transporter
SPECT, automatic calculation was possible without setting a region of interest.

The phase difference enhanced image PADRE is an imaging method that has recently been used in
clinical MRI, but is a new technique for enhancing the tissue contrast in the brain by enhancing the
phase difference. Amyotrophic lateral sclerosis (ALS), in which neurons in the primary motor cortex
degenerate, is a degenerative disease that causes progressive motor dysfunction. It was named Zebra
sign because it was recognized as having three or four layers. Since many patients with multiple system
atrophy (MSA) also have pyramidal tract symptoms, we compared the relationship between this Zebra
sign and clinical symptoms in both disease groups. The subjects were ALS, MSA and 26 controls,
respectively. The Zebra sign was evaluated by MR in the disease and control groups. The results
showed that 50% of the ASLs had a Zebra sign, and the Zebra sign positive group had a significantly
higher upper motor neuron burden score than the negative group. In MSA, Zebra sign was positive in
23%.

To date, we have developed a new analysis method, Multiblock Sparse Multivariable Analysis,
using the composite basis function method and the supervised learning method. Expand to have
multiple brain image data per person. By integrating multiple data sets that had been analyzed
individually until now, disease characterization and the like are performed simultaneously from
various angles. Brain image analysis evaluates brain pathology from the aspects of brain morphology
and function as a multimodal. In the actual US-ADNI data, the proposed method was applied to various
combinations of data, such as MRI, SNP, and successive measurement MRI, and showed the feasibility
and reasonable results. A detailed study revealed that the setting of tuning parameters was important
for practical use. This method is developed by considering two weights in the image and between the

images in the principal component analysis, and the interpretation of the result is relatively easy.



