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For this academic year, we continue to focus on the use of the functional connectivity overlap
ratio (FCOR), a network metric developed by the unit to identify connector hubs in the brain at the
voxel level resolution using resting-state functional MRI. Using FCOR, we have identified connector
hubs located in the cerebellum and thalamus that were significantly affected in essential tremor
[1]. Specifically, we found that the dentate nucleus in the cerebellum and the dorsomedial nucleus
in the thalamus showed more extensive connections with the sensorimotor network in patients.
On the other hand, the thalamic pulvinar also exhibited widespread connections with the visual
network. The connections of these connector hub regions with cognitive networks were negatively
associated with cognitive, tremor, and motor function improvement scored. In addition, two
undergraduate students examined connector hub alterations in patients with autism spectrum
disorder and major depressive disorder for their undergraduate thesis. Another student also
investigated the use of machine learning algorithms to classify patients with psychiatric disorders
from healthy controls.

Our collaboration with colleagues from the Department of Neurosurgery and Department of
Neurology of Nagoya University Graduate School of Medicine has also yielded publications
examining the effectiveness of magnetic resonance-guided focused ultrasound thalamotomy in
restoring distinctive resting-state networks in patients with essential tremor [2] as well as
identifying THK 5351 retention pattern in normal aging involving core regions of resting-state
networks associated with higher cognitive functions [3]. Moreover, an international collaboration
with researchers from the Medical University Innsbruck in Austria also yielded publications
investigating longitudinal brain changes in Parkinson’s disease [4,5].
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ultrasound thalamotomy restored distinctive resting-state networks in patients with essential
tremor, Journal of Neurosurgery 138 (2023) pp. 306 - 317, doi: 10.3171/2022.5.JNS22411



3. Yusuke Yoshida, Takamasa Yokoi, Kazuhiro Hara, Hirohisa Watanabe, Hiroshi Yamaguchi,
Epifanio Bagarinao, Michihito Masuda, Toshiyasu Kato, Aya Ogura, Reiko Ohdake, Kazuya
Kawabata, Masahisa Katsuno, Katsuhiko Kato, Shinji Naganawa, Nobuyuki Okamura, Kazuhiko
Yanai, Gen Sobue, Pattern of THK 5351 retention in normal aging involves core regions of
resting state networks associated with higher cognitive function, Nagoya Journal of Medical
Science 85 (2023) pp. 758 - 771, doi: 10.18999/nagjms.85.4.758

4. Kazuya Kawabata, Atbin Djamshidian, Epifanio Bagarinao, Daniel Weintraub, Klaus Seppi,
Werner Poewe, Cognitive dysfunction in de novo Parkinson disease: Remitting vs. progressive
cognitive impairment, Parkinsonism & Related Disorders 120 (2024) pp. 105984, DOI:
10.1016/j.parkreldis.2023.105984

5. Kazuya Kawabata, Epifanio Bagarinao, Klaus Seppi, Werner Poewe, Longitudinal brain changes
in Parkinson's disease with severe olfactory deficit, Parkinsonism & Related Disorders 122
(2024) pp. 106072, DOI: 10.1016/j.parkreldis.2024.106072

2) FHBHEED

As part of the Introduction to Data Science course, the unit provided a lecture to first-year
undergraduate students introducing background knowledge of neuroimaging, including how to
acquire neuroimaging data using magnetic resonance imaging (MRI) and how to use these data to
study the brain. We also introduced the basics of functional MRI data analysis to second-year
students taking this year’s Practice in Health Informatics course. The unit was also in charge of a
basic seminar class for first-year undergraduate students with the general theme of “Artificial
Intelligence in Healthcare” for two consecutive years now. In addition, the unit also welcomed two
additional undergraduate students from the Department of Radiological Technology who will be
doing their undergraduate research in the lab. The three undergraduate students (two from the
Department of Occupational Therapy and one from the Department of Nursing) who did their
graduation research in the unit also successfully completed and presented their research work and
graduated this academic year.

3) RFERHFEE

For graduate students, the unit provided lectures introducing functional neuroimaging as part of
the Introduction to Health Care and Medical Technology and the Introduction to Health Science
Data Analysis courses.

(BAGARINAO Epifanio Jr Tila)
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