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Preface (Report of the activity)

Following the completion of the first 5 years of the Department of Epilepsy,
Movement Disorders and Physiology from August 2013 to May 2018, the next 5 years
of this department has started as “the Industry-Academia Collaboration Course” from
June 1st, 2018. We are very pleased to make a summary report for the initial 3 years
and a half, as similarly done since 2013 previously. Since the middle of this period,
the beginning of 2020, the unprecedented COVID-19 pandemic disaster has swept
the world and has impeded all aspects of research, clinical practice and education.
Nevertheless, we could manage to continue our activity and we would like to express
our sincere gratitude for the cooperation of everyone involved in and supporting this
department.

First of all, we sincerely appreciate that this department has received support as
“the Industry-Academia Collaboration Course” for collaborative research by Eisai Co., Ltd., and for endowment by
Nihon Kohden Co., Ltd., Otsuka Pharmaceutical Co., Ltd., and UCB Japan Co., Ltd (as listed by alphabetical order).
Within the Kyoto University, we are grateful to e warmest and continuous support by the management committee by
Department of Neurology (chaired by Prof. Ryosuke Takahashi), and also by the Departments of Neurosurgery (Prof.
Susumu Miyamoto), Psychiatry (Prof. Toshiya Murai), Pediatrics (Prof. Toshio Heike and then Prof. Junko Takita), and
Diagnostic Imaging & Nuclear Medicine (Prof. Kaori Togashi and then Prof. Yuji Nakamoto), and as an external member
Eisai Co., Ltd.(Mr.Toshihisa Hanada and then Dr. Ryan Edbert Husni) for their guidance.

This course started 1) a five-year contracted collaborative research (with Eisai Co., Ltd.) in the form of an “industry-
academia collaborative course”. The content can be summarized as “Clinical research on the characteristics of
paroxysmal depolarization shifts (PDS) with a focus on human epilepsy, and the individualization of the action
mechanisms of antiepileptic drugs, and generator mechanisms of infraslow, DC shifts and cortical spreading
depolarization (CSD) for chronic epilepsy, migraine, and cerebrovascular disorders”, and the details are described
separately in this report. The following items — items 2) and 3) - corresponded to the contributed matters done
"Department of Epilepsy, Movement Disorders and Physiology" so far. 2) Clinical activity and education: Our objectives
include multidisciplinary approaches to elucidate pathophysiology “epilepsy/movement disorders”. promotion of its
treatment and highly advanced medicine, and its establishment and dissemination as a practical clinical treatment.
Simultaneously, we seek to provide training and educational opportunities for specialists and clinical researchers
who will play a future role in the field — both in Japan and abroad. 3) Research: Our objectives include promoting the
development of both clinical neurophysiology research with clinical application and epilepsy research and treatment.
It is because both are two sides of the same coin.

In item 1) mentioned above, the novel "clinical research of the characterization of PDS focused on epilepsy and the
individualization of the action mechanisms of antiepileptic drugs” have been published in many international journals.
PDS focused on human epilepsy are not simply giant pathological EPSP as was conventionally understood, but also
it could extensively vary in duration and the degree of involved in which humoral factors or postsynaptic membrane
receptors (which act as carriers) .It is understood that important information will be provided by the analyses on the
clinical effects of the AMPA receptor antagonists and other drugs that have direct and indirect inhibitory mechanisms
on PDS, and increasing the translatability of these results to basic experiments (Please refer to lll. Activity report of this
report for results of each study).

In item 2) mentioned above, we have directly contributed as much as possible within the university hospital
(e.g., elecetrocerebral inactivity and so on) over the past years (since the start of our course in 2013) in the fields of




EEG, epilepsy and movement disorders. We have also simultaneously directly continued contributing at the Kyoto/
Kinki regional level by organizing annual EEG/EMG seminar (which is held every winter) for physicians and clinical
technologists; and at a national level for annual advanced EEG teaching course (held every summer). We have
accepted an average of 3-4 or more EEG/Epilepsy fellows in a year in collaboration with the department neurology
in order to provide specialized education for future specialists. We have also trained 3-4 EEG/ epilepsy fellowship
supported and granted by The Japanese Society of Neurology since 2017 again in collaboration with the department
of neurology.

In item 3) mentioned above, we have promoted domestic and international collaborative research as a member
of the planning team for the new academic research of the “oscillology” (Interdisciplinary Area: Non-linear Neuro-
oscillology: Towards Integrative Understanding of Human Nature) , as well as domestic multi-institutional collaborative
research and collaborative research with overseas institutions at the Japan Agency for Medical Research and
Development (AMED) (research aimed at clarifying glial function in intractable epilepsy pathologies and to prepare
medical treatment guidelines).

In this annual report, | would like to analyze the current situation and conduct a self-assessment by summarizing
what we have done in the last 3 and a half years since 2018 from the viewpoint of 3 important axes of clinical practice,
education, and research. It could help us improve and modify the current condition, and also start the new concerns.
We would greatly appreciate your any feedback to us that is very helpful for our future contribution to the patients in
this planet. Finally, this annual report was created with the support of our course members and associates, and | would
like to express my gratitude for them here

February, 2022

With my best wishes,

A2/

Akio IKEDA, MD, PhD. FACNS

Chairman and Professor

Department of Epilepsy, Movement Disorders and Physiology
Kyoto University Graduate School of Medicine
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Introduction

To begin with

Since the middle of this period, the beginning of 2020, the unprecedented COVID-19 pandemic disaster has swept
the world and has impeded all aspects of research, clinical practice and education. Nevertheless, we could manage
to continue our activity and we would like to express our sincere gratitude for the cooperation of everyone involved
in this department. As in the past, detailed information is provided in this report. As such, we would appreciate it if
you could take a look at it. In place of the "Introduction," | would like to summarize below what | felt was especially
important about general matters related to the content of this course during the past year (from June 1, 2018 to May
31,2021). We would appreciate it if you can provide your commentary here as well.

1) The Epilepsy Care Support Center (ECSC) was opened at Kyoto University Hospital
2) Changes in Epilepsy Treatment Conditions since 2018

3) The results of industry-academia collaboration research

4) The results of industry-academia collaboration

5) Oscillology research promotion, fundamentals, and clinical translatability

6) EEG/Epilepsy fellowship, etc.

7) Opportunities for specialized training in epilepsy and clinical EEG

1) The Epilepsy Care Support Center (ECSC) was opened at Kyoto University Hospital

This Center (ECSC) was established on November 1, 2018, with the aims of providing comprehensive and efficient
medical practice, to provide support for patients with epilepsy, and to promote clinical research on epilepsy. Activities
are comprehensive including inpatients and outpatients, and the affiliated departments (epilepsy/movement
disorders/physiology, neurology, pediatrics, neurosurgery, neuropsychiatry) work closely together to “see” (i.e,
visualize and make transparent) epileptic treatment at Kyoto University Hospital. At the same time, it is essential to
provide information on a various aspects in epilepsy care. In the past, examined patients were given handouts as
needed — however, we have set up the website to provide direct downloads for use by individuals (http://epilepsy.
med.kyoto-u.acjp/supportcenter_j).

Specialized materials for healthcare professionals were also provided. Among the downloadable materials
mentioned above, we would like to thank each of the participants and the associated organizations for their approval
of the use of copyrighted materials. We hope that we will seek to provide epilepsy medical care and support,
education, research, and information dissemination to society (see footnote for QR code).

2) Changes in Epilepsy Treatment Conditions since 2018

Awareness and medical care for epilepsy have been actively promoted worldwide ever since the resolution
issued at the WHO meeting in May 2015, which stated that epilepsy is an important disease that needs to be solved
within the next 10 years (World Health Assembly closes, passing resolutions on air pollution and epilepsy). Epilepsy
eradication was, subsequently, addressed as a side project of the WHO meeting in May 2019 - consequently, this was
heavily addressed at the opening ceremonies and workshops of the biennial International Epilepsy Congress, held in
Bangkok in June 2019 and sponsored by ILAE, as a global campaign of WHO.

In 2021 and hopefully in 2022, respectively, WHO resolution has been and will be done, respectively for (GLOBAL
ACTION PLAN on the public health response to epilepsy2020-2030) and Intersectoral global action plan on epilepsy
and other neurological disorders (IGAP)

In fiscal year 2015, the Japanese Ministry of Health, Labour and Welfare launched the "Project to Improve
Cooperation in Regional Medical Care" as a three-year model project, becoming a primary project in 2019. Those
hospitals which are recognized as base hospitals throughout the country expanded to >20 prefectures. As such, there
was gradual progress in equal access to epilepsy treatment.
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Japan Epilepsy Society (JES) has defined and have approved comprehensive epilepsy center since 2019. It has
further advanced the equality and standardization of epilepsy care based on institutional standards that conform to
conditions in Japan.

3) The results of industry-academia collaboration research

The “Clinical research on the characteristics of paroxysmal depolarization shifts (PDS) with a focus on human
epilepsy, and the individualization of the action mechanisms of antiepileptic drugs, and generator mechanisms of
infraslow, DC shifts and cortical spreading depolarization for chronic epilepsy, migraine, and cerebrovascular disorders”
was initiated as joint research (Eisai Co., Ltd.) from June 2019. The novel "clinical research of the characterization of PDS
focused on epilepsy and the individualization of the action mechanisms of antiepileptic drugs” have been published
in many international journals. PDS focused on human epilepsy are not simply giant pathological EPSP as was
conventionally understood, but also it could extensively vary in duration and the degree of involved in which humoral
factors or postsynaptic membrane receptors (which act as carriers) .It is understood that important information will
be provided by the analyses on the clinical effects of the AMPA receptor antagonists and other drugs that have direct
and indirect inhibitory mechanisms on PDS, and increasing the translatability of these results to basic experiments.

Throughout the first year, in particular, we clarified the characteristic action mechanisms of the AMPA receptor
antagonist perampanel and its effects on cortical myoclonus, which is an epileptic pathology which maximizes
perampanel expression. This was conducted as a case accumulation study which clarified multifactorial correlations
among clinical symptoms, extremely characteristic effects in giant SEP, dose, therapeutic effects, clinical
neurophysiological indicators, blood levels, etc,, and these results were reported in international journals (Oi, K. et
al. Low-dose perampanel improves refractory cortical myoclonus by the dispersed and suppressed paroxysmal
depolarization shifts in the sensorimotor cortex. Clinical Neurophysiology. 130 (2019)1804-1812). We have also
prepared for an international collaborative study on cortical myoclonus in perampanel and conducting a clinico-
physiological study of the effects of perampanel on giant SEP, an epileptic biomarker. (Please refer to Page 9 of this
report)

4) The results of industry-academia collaboration

We have also reported the results and current status of industry-academia collaboration in this annual report.
We were able to conduct fruitful collaborative research with supporting and associated companies while ensuring
transparency and equality (Please refer to Page 13 of this report).

5) Oscillology research promotion, fundamentals, and clinical translatability

The "Understanding of Human Nature Based on Nonlinear Oscillation Phenomena" project began in 2015 and
lasted 5 years as part of MEXT's research on new academic fields (area proposal type). The human brain is composed
of signals for oscillatory phenomena that range from the cellular level to the integrative functions of the whole brain.
It can be exemplified by a codon in the smallest unit of a gene. Normal brain function in humans manifests itself
by nonlinear interactions between multi-dimensional and multi-hierarchical oscillatory phenomena, and abnormal
expression of brain function has the same operating principle. Epilepsy can be viewed as a “network disease” in which
an autonomous brain network suddenly over-oscillates in various dimensions and hierarchies. In this research area, we
have been recording local- and broad-spectrum mass oscillation phenomena involved in normal brain function and
epileptic seizure onset from the perspective of the human brain (see the following website for more details: http://
www.nips.ac.jp/oscillology/index.html).

In the 5" year of 2019, our research area was highly rated since it newly elucidated that "chronic epileptic seizures
involve not only neurons as previously understood, but actively include glia, both of which control ultra-high- and
ultra-low-frequency activity, respectively, and that they are closely linked through disruption and coordination of
extracellular K homeostasis".
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6) EEG/Epilepsy fellowship, etc.

We have accepted the EEG/Epilepsy fellowship as one of the key pillars of teaching in collaboration with the
department of neurology since 2011. Almost every year, 1-3 junior doctors have constantly participated in subspecialty
clinical training and clinical research. Meanwhile, the fellowship provided by Japanese Society of Neurology also
done in Kyoto University Hospital since 2017. It provides a support system for short-term domestic residency training
in EEG/epilepsy/neurophysiology. We contributed to accept 2-3 fellowships each year i in collaboration with the
department of neurology.

7) Opportunities for specialized training in epilepsy and clinical EEG

Professional training in clinical EEE is essential for the clinical practice of epilepsy. Not only do we provide
opportunities for in-hospital clinical training, we also organize the Japanese Society of Clinical Neurophysiology (JSCN)
sponsored seminar, “Advanced course EEG seminar” annually at Kyoto University. We also organized similar short
course “EEG and EMG seminar” at Kyoto University Hospital.

The Kinki Region Adult Epilepsy Seminar — co-sponsored by the JES Kinki Regional Association, UCB Japan Co.
Ltd., Otsuka Pharmaceutical Co. Ltd., and Nihon Kohden Co. - has been held every year since 2017 as an educational
seminar for epilepsy. We hope to continue to contribute to various societies relating to epilepsy, EEG, and clinical
neurophysiology. Furthermore, we would also like to contribute to provide specialized training in clinical EEG.

For the past 20 years or more, weekly EEG teaching session have been held every Wednesday from 7:00 pm, for
participants from inside and outside the hospital. Since March 2020, because of COVID-19 pandemic, it has changed
to web-conference system from face to face conference, and thus participants all over the country could attend.

| would be very grateful if young teachers who are interested in our programs would have a chance to visit us.

February, 2022

With my best wishes,

A2/

Akio IKEDA, MD, PhD. FACNS

Chairman and Professor

Department of Epilepsy, Movement Disorders and Physiology
Kyoto University Graduate School of Medicine

(The following is an introduction page of the Epilepsy Medical Support Center at Kyoto University Hospital.)
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Funding prospects
Establishment June 1st, 2018

Name of the Industry-Academia Collaboration Course
Department of Epilepsy, Movement of Disorders and Physiology
Kyoto University Graduate School of Medicine

Founding vision

1) We clarify the pathophysiology and clinical knowledge of epilepsy and its related movement disorders,
promoting the development of diagnostic and therapeutic methods, and education.

2) We continue to develop our ability to diagnose and treat the patients with epilepsy and movement disorders
by using a variety of highly advanced techniques.

3) We make best efforts to offer opportunities of trainings and educations to young physicians both from Japan
and abroad to foster the specialists and physician-scientists in the field of epilepsy.

4) As an academic department in the university hospital, we promote researches and clinical applications of
clinical neurophysiology, which is essential for elucidating the pathophysiology and developing the treatment
of clinical epileptology.

Clinical practice and Research for epilepsy and movement disorders
1) Outpatient department
2) Impatient evaluation (including long-term video EEG monitoring) and treatment
3) Promotion of epileptic surgery
4) Development of diagnostic methods for brain function
5) Development and promotion of novel treatment
6) Promotion of clinical trials for antiepileptic drugs
7) Promotion of basic neuroscience

Education
1) Promotion of hospital-clinic collaboration with other institutes
2) Promotion of trainings and educations to young physicians both from Japan and abroad to foster the
specialists and physician-scientists in the field of epilepsy.
3) Education for nurses caring epilepsy patients
4) Provide clinical information to patients with epilepsy and their family as well as societies.

Research vision
Industry-Academia Collaboration
1) The Effectiveness of Perampanel against Progressive Myoclonus Epilepsy
2) Physiological analysis for the effect of Perampanel on giant SEP as a marker of epilepsy
3) The migraine's mechanism and the physiological biomarker of its diagnosis and treatment
General
1) Promotion of basic neuroscience and clinical trials about the action mechanism and effect of antiepileptic
drugs.
2) Development of medical devices for wide-band EEG recording&analysis, and its application to elucidation of
epileptogenicity
3) Promotion of epilepsy surgery and research on higher brain functions&its plasticity under epileptic conditions



4) Combined imaging and neurphysiological researches on the pathophysiology of epileptic focus

5) Research on the pathophysiology and treatment of movement disorders

6) iPS (induced pluripotent stem) cell research and animal model research on epileptogenesis

7) Establishment of the training programs for the advanced specialists in the related fields

8) Promote collaborative researches with basic and mathematical scientists to understand neural oscillations
underlying both physiological brain functions and pathology

Companies of endowment (in alphabetical order)
Eisai Co. Ltd.
NIHON KOHDEN CORPORATION
Otsuka Pharmaceutical Co., Ltd.
UCB Japan Co,, Ltd.

Contact address
URL: http://epilepsy.med.kyoto-u.ac.jp
E-mail: epilepsy@kuhp.kyoto-u.ac.jp (Secretary)
Address: 54, Shogoin-Kawahara-cho, Sakyo-ku, Kyoto, 606-8507, JAPAN
TEL: (+81)-75-751-3662
FAX: (+81)-75-751-3663

Members of this Department and Affiliated Persons

<Members of Department of Epilepsy, Movement Disorders and Physiology>
Professor: Akio lkeda, M.D., Ph.D. (Aug. 2013 -)
Associate Professor: Masao Matsuhashi, M.D., Ph.D. (Jun. 2018 -)
Assistant Professor: Akihiro Shimotake, M.D., Ph.D. (Nov. 2016 - May 2019)
Assistant Professor: Kiyohide Usami, M.D., Ph.D. (Apr. 2019 -)
Secretary: Miki Watanabe
Part-time scientist: Masako Daifu, M.D. (Jul. 2018 - Aug. 2018)
Visiting Scientist: Tomoyuki Fumuro, Ph.D. (Dept. of Medical Technology and Sciences, School of Health Sciences at
Fukuoka, International University of Health and Welfare)
Morito Inouchi, M.D., Ph.D. (Dept. of Neurology, Kyoto Medical Center)
Hirofumi Takeyama, M.D., Ph.D. (Dept. of Neurology, Otsu Red Cross Hospital)
Research support personnel: Takeshi Inoue, M.D. (May 2016 — Mar. 2020. Dept. of Pediatric Neurology, Osaka city
general hospital)
Kei Sato, M.D. (Dept. of Neurology, Uji Hospital)
Shunsuke Kajikawa, M.D. (Dept. of Neurology, Kyoto Medical Center)

<Affiliated members from Department of Neurology>
Associate Professor: Riki Matsumoto, M.D., Ph.D. (Aug. 2016 - Nov. 2018)
Assistant Professor: Akihiro Shimotake, M.D., Ph.D. (Jun. 2019 -)
Katsuya Kobayashi M.D., Ph.D. (Jan. 2016 - Aug. 2018, Sep. 2020 -)
Medical staff: Shunichiro Neshige, M.D.(Apr. 2018 - Dec. 2018, from Department of Neurology, Hiroshima University)
Masaya Togo, M.D., Ph.D. (Apr. 2019- Mar. 2020)
Masako Daifu, M.D. (Sep. 2020 -)
Mayumi Otani, M.D. (Apr. 2021 -)



Graduate Students (Doctoral course):
Kazuaki Sato, M.D. (Apr. 2015 - Mar. 2019)
Kosuke Tanioka, M.D. (Apr. 2015 - Mar. 2019)
Masaya Togo, M.D. (Apr. 2015 - Mar. 2019)
Mitsuhiro Sakamoto, M.D. (Apr. 2015 - Mar. 2019)
Kazuki Oi, M.D. (Apr. 2017 -)
Mayumi Otani, M.D. (Apr. 2017 -)
Shunsuke Kajikawa, M.D. (Apr. 2017 -)
Shamima Sultana, M.D. (Apr. 2017 — Mar. 2020)
Tadashi Okada, M.D. (Apr. 2018 -)
Miwa Takatani, M.D. (Apr. 2018 -)
Maya Tojima, M.D. (Apr. 2018 -)

EEG/Epilepsy fellowship:

Masahiro Gotoh, M.D. (Apr. 2019 -)
Kozue Hayashi, M.D. (Apr. 2019 -)
Kyoko Hosokawa, M.D. (Apr. 2019 -)
Haruka Ishibashi, M.D. (Apr. 2020 -)
Yuki Kawamura, M.D. (Apr. 2020 -)
Yu Tatsuoka, M.D. (Apr. 2020 -)
Naoya Mimura, M.D. (Apr. 2020 -)
Haruo Yamanaka, M.D. (Apr. 2020 -)
Toshiya Takahashi, M.D. (Apr. 2021 -)
Yu Tamura, M.D. (Apr. 2021 -)

Eri Kikuchi (Apr. 2021 -)

Takeshi Tsukamoto, M.D. (Oct. 2018 - Mar. 2019 from Dept. Neurology, Shiga University of Medical Science)

Kaoru Yagita, M.D. (Jan. 2019 - Mar. 2019 from Tenri Hospital)

Kento Matoba, M.D. (Oct. 2019 - Dec. 2019 from Dept. of Neurology, Kobe University Graduate School of Medicine)
Yawara Nakamura, M.D. (Apr. 2020 - Sep. 2020 from Dept. of Neurosurgery, Ehime University Graduate School of

Medicine)

Toshiyuki Nagai, M.D. (Apr. 2021 - Dept. of Neurology, Kitasato University Hospital)

Research student and undergraduate student:

Kei Sato, M.D. (Apr. 2018 - Mar. 2021, Dept of Neurology, Uji Hospital)

Hiromi Kanasaki (Apr. 2018 - Mar. 2020, Clinical psychologist, National Hospital Organization Utano National Hospital)
Shamima Sultana, M.D. (Apr. 2020 - May 2020 - with technical assistant)

Aya Demura (Apr. 2020 -, Clinical laboratory technician, National Hospital Organization Utano National Hospital)

Medical assistant technician:

Saho Takasaki (Apr. 2017 - Mar. 2019, Dept. of Human Health Sciences)
Kana Furuichi (Apr. 2017 - Mar. 2019, Dept. of Human Health Sciences)
Asami Koyama (May 2019 - Mar. 2021, Dept. of Human Health Sciences)
Mizuho Takeda (May 2019 - Mar. 2021, Dept. of Human Health Sciences)

Yohei Yanagida (Apr. 2021 -, Dept. of Human Health Sciences)
Aina Inagami (May 2021 -, Dept. of Human Health Sciences)

<Affiliated members>

Department of Neurosurgery

Associate Professor: Kazumichi Yoshida, M.D., Ph.D.
Senior Lecturer: Takayuki Kikuchi, M.D., Ph.D.
Assistant Professor: Yukihiro Yamao, M.D., Ph.D.

Department of Clinical Laboratory Medicine
Senior Lecturer: Takefumi Hitomi, M.D., Ph.D.
Assistant Professor: Masayuki Honda, M.D., Ph.D.

Department of Respiratory Care and Sleep Control Medicine

Assistant Professor: Hirofumi Takeyama, M.D. Ph.D. (Apr. 2017 - Mar. 2021)

Jumpei Togawa, M.D. (Apr. 2021 -)



Members of this Department and Affiliated Persons as of Sep. 2019




Activity report (June 2018-May 2021)

Research activities

As a department founded on the Industry-Academia Collaboration Course, we collaborate with the industries that
support us, tackling with missions to solve so-called "clinical questions", which have been raised in the daily clinical
activities and have remained unsolved yet. By means of methodology used in systems neuroscience, we seek for
bona-fide scientific knowledge to help develop clinical epilepsy. We participated in "Non-linear Neuro-oscillology:
Towards Integrative Understanding of Human Nature" and " Understanding brain plasticity on body representations
to promote their adaptive functions" in Interdisciplinary Area supported by MEXT and conduct many clinical and basic
researches by established and newly developed various methods with other institutes including the hospitals that
deal with neurological diseases other than epilepsy.

KEY WORDS

General key words: anti-epileptic drug, epilepsy, glia, epilepsy surgery, higher cortical function (motor control, praxis,
language, semantic cognition, vision, will), Bereitschaftspotential (BP), cortico-cortical network,
movement disorders, sleep disorders, autoimmune epilepsy, wide-band EEG, migraine

Unique key words: ictal DC shift, high frequency oscillation (HFO), cortico-cortical evoked potential (CCEP), cortical
tremor, ictal apraxia, ictal paresis, cortical spreading depolarization (CSD), EEG-based precision
medicine

1) Joint study with Eisai Co. Ltd.
The following three research proposals were made in collaboration with Eisai Co. Ltd. under the remit of this course.
(A) Analysis (observational study) of the therapeutic effect of perampanel in epileptic myoclonus and elucidation
of the mechanism of its action.
(B) Clinical-physiological study of the effect of perampanel on giant SEP, an epileptic biomarker.
(O) Pathophysiology and treatment of migraine with aura: Detection of a clinical-physiological biomarker of this
condition.
Research is ongoing in both cases as of June 2021, Outstanding results have been achieved with respect to A) and B),
and a summary of these and their specific research results are described below.

Summary

In (A), we showed clinically that "a small dose of this drug is significantly effective in refractory cortical myoclonus,"
and the mechanism of the electrophysiological effect of perampanel obtained at the same time can be explained in
terms of its temporal dispersion effect and suppression effect on paroxysmal depolarization shifts (PDS). This study
was accepted for publication in Clinical Neurophysiology, and we clarified both the "theory and clinical data". https://
doi.org/10.1016/j.clinph.2019.07.006

In (B), we showed for the first time that high-frequency oscillations (HFO) associated with giant SEP appear in
benign adult-onset familial myoclonus epilepsy (BAFME), in a disease-specific manner. In pre- and post-perampanel
treatment studies, giant SEP showed a decrease in amplitude and prolongation of latency, while HFO did not
change significantly. This was a giant SEP, which is the PDS; in other words, a giant EPSP, which clearly reflects
the pharmacological effect of perampanel. Meanwhile, once an HFO induced by PDS appears, it is stable, with no
variation. This is quite consistent with the hypothesis that HFOs above 300 Hz reflect intracellular potential activity, i.e.,
action potential.

With regard to (C), after a thorough literature review and preparation of a study protocol were performed in the
first year, this research was selected as an exploratory (budding) study in FY2020, entitled "New developments in
migraines from a glial perspective: integrated analysis of slow EEG and functional MRI".
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Study results

(A) Analysis of therapeutic effect of perampanel in epileptic myoclonus (observational study) and elucidation of
the mechanism of its action.

[Title]

Investigation of the clinical and electrophysiological effects of perampanel on refractory cortical myoclonus
[Background and Objectives]

Perampanel (PER) has recently been reported to be useful for cortical myoclonus'™, but its mechanism of action
and the electrophysiological changes associated with treatment remain unclear. Herein, we investigated the
therapeutic effects and electrophysiological changes in patients with refractory cortical myoclonus.

[Methods]

The study subjects were 18 patients with progressive myoclonus epilepsy and Lance-Adams syndrome (LAS) with
refractory cortical myoclonus who attended Kyoto University Hospital and Takeda Hospital from 2016 to 2017, and
later from 2017 to 2019 as a follow-up study. Before and after the initiation of treatment, questions on myoclonus and
activities of daily life (ADL) were administered, somatosensory evoked potential (SEP) was performed, and adverse
effects and PER blood levels were evaluated. The SEP test measured N20, P25, and N33 latencies as well as P25
and N33 amplitudes. The correlation between the myoclonus score, ADL score, and PER blood concentration, and
the change in each component before and after treatment was examined. The dose and adverse effects were also
examined.

[Result]

The subjects were 18 patients, comprising 10 males, average age 48.4 £ 16.2 years. Of these, 7 were Unverricht-
Lundborg disease (ULD) patients, 6 benign adult familial myoclonus epilepsy (BAFME) patients, 2 dentatorubral-
pallidoluysian atrophy (DRPLA) patients, One Gaucher disease patient and two LAS patients. During the observation
period of 9.15 £ 17.2 months, the mean PER dose was 3.2 £ 2.1 mg/day, and the mean blood concentration was
234.3 = 168.0 ng/mL. The myoclonus score improved from 2.8 = 0.8 — 1.8 & 0.8 (p<0.001), and the ADL score
improved from 13.8 =79 — 102 £ 6.7 (p<0.001). The amplitude drop of the giant SEP improved from 135 £ 6.5 u
V—9.1=%45 uV(p<0.003) by P25,and from 212 £ 12.1 uV—>144 £ 7.1 uV(p=0.035V) by N33, showing that all
underwent significant improvements. The latent time was significant for N20 only, from 182 £ 1.6 ms — 189 £ 1.54
ms (p=0.007). The 4 amplitude decrease and 4 latent time prolongation correlated significantly on both sides at P25
(right: P=0.033, p=-0.71, Left: P=0.018, p=-0.76), suggesting the existence of temporal dispersion. In addition, delta
latent time prolongation of P25 and N33 improved the ADL score (P25: p=0.019, p=0.75,N33: P=0.025, p=0.73) and
PER blood concentrations (P25: p=0.011, p=0.79, N33: p=0.025, p=0.73), respectively. Adverse effects were observed
in 8/18 patients, but all were mild. In the subsequent follow-up investigations, the observation period after initiation
of the PER treatment was 25.2 & 5.8 months, and the dose increased to an average of 3.3 & 2.2 mg/day. However,
the mean blood concentration was relatively low at 335.7 £ 229 ng/mL, and drug tolerance was high, without serious
adverse effects or any discontinuations. The myoclonus score improved further from 2.8 = 0.8 to 1.4 £ 0.6 (p<0.01),
the improved state of ADL was maintained, and the amplitude drop and latent time prolongation of the giant SEP
were similar.

[Discussion]
PER acts as a selective antagonist of the AMPA receptor on the postsynaptic membrane, and suppresses nerve cell

245 This results in decreased inflammation of abnormal neuronal cells

hyperexcitation by blocking the inflow of Ca
in the mechanism of paroxysmal depolarization shift (PDS), decreased amplitude, and prolonged latency time °.
The correlation between the prolongation of latency time of the P25 component involved in the primary motor
field and clinical items suggests that PER acts to reduce the excitability of neuronal cells in the primary motor field ”.
The additional investigation also suggests that the effects of suppressing the stimuli of the motor cortex reflected
in clinical symptoms and electrophysiology are maintained over time, but further studies are required on whether PER

gradually diminishes the stimuli of the motor cortex.
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[Conclusion]

A small dose of PER was useful for refractory cortical myoclonus, improving clinical parameters, and decreasing the
amplitude of giant SEP, without any serious adverse effects. The prolongation of latent time of the P25 component
after treatment was correlated with the amplitude decrease and clinical parameters, suggesting that PER suppresses
motor cortical excitability, and that SEP may acts as a biomarker for determining treatment efficacy in the future.
[Articles and conference reports]

1) QOietal. 51st Annual Congress of the Japan Epilepsy Society, 2017

2) Oietal. 60th Annual Meeting of the Japanese Society of Neurology, 2018

3) Neshige et al. 12th Asian and Oceania Epilepsy Congress, 2018

4) Kobayashi et al. Keiji Nara Epilepsy Conference, 2018

5) Oietal. 53rd Annual Congress of the Japan Epilepsy Society, 2019

6) Oi, K. and Neshige, S. et al. Low-dose perampanel improves refractory cortical myoclonus by the dispersed and

suppressed paroxysmal depolarization shifts in the sensorimotor cortex. Clinical Neurophysiology. 2019;130:
1804-1812.

(B) Clinical-physiology study of the effect of perampanel on giant SEP, an epileptic biomarker
B-1)
[Title]

Biomarkers of benign adult-onset familial myoclonus epilepsy (BAFME): high-frequency oscillations (HFO) in giant
somatosensory evoked potentials (giant SEP)
[Background and Objectives]

Benign adult familial myoclonus epilepsy (BAFME) is an autosomal dominant hereditary disease with a giant SEP"
containing the cortical components P25, N35 etc,, as high amplitudes of the upper limb somatosensory evoked
potential (SEP), which is one of the electrophysiological features of cortical reflective myoclonus. However, this has
not been established as a clinically useful marker to allow differentiation from other cortical reflective myoclonus.
Physiological and pathologically high frequency oscillations (HFO) are observed at SEP latent times of 20 ms and
longer. However, the presence or absence and significance of the HFO that coexists with the P25 component of giant
SEP (P25-HFO) have not been adequately investigated. We examined this feature, considering the possibility of its
application as a biomarker of BAFME.

[Methods]

We retrospectively examined patients with cortical myoclonus who showed giant SEP* in upper limb SEP
examinations at Kyoto University Hospital from 2008 to 2018. The presence of P25-HFO was defined as a P25-HFO
with an end latency time greater than 22 ms, and a baseline SD greater than % 4 SD for at least 4 consecutive cycles
(2 cycles) after using a 400-1000 Hz bandpass filter. We compared clinical information, SEP findings, and the presence
or absence of P25-HFO between BAFME and other cortical myoclonus groups, and investigated factors involved in the
presence or absence of P25-HFO. The diagnostic accuracy of each factor in diagnosing BAFME was also calculated.
[Result]

The subjects were 49 patients, including 14 men, average age 55.8 = 18.3 years; 16 had BAFME, and 33 other
cortical myoclonus. In the BAFME group, P25-HFO was observed in all the subjects, with a significantly lower starting
age of involuntary exercise than other cortical myoclonus groups, and use of anti-epileptic drugs, SEP amplitude, SEP
amplitude after filter, and incidence of P25-HFO were high (p=0.043, 0.0035, 0.0001, <0.0001, <0.0001).

In a comparison between the groups with and without P25-HFO , there were significantly more BAFME cases in the
group with P25-HFO, and the P25 and N35 amplitudes were higher (p<0.0001, p=0.0003). Regarding the diagnostic
accuracy of BAFME, P25-HFO was the highest (100% sensitivity, 87.9% specificity, 80.0% positive neutral, 100%
negative neutral) compared to age at the start of involuntary movements, P25 amplitude, N35 amplitude, and the SEP
amplitude after the filter.
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[Discussion]
In BAFME, P25-HFO was observed in all cases. In previous reports investigating the presence or absence of HFO
when the latent time of the upper limb giant SEP was 20 ms and beyond, HFO was not observed in mitochondrial

5.6 % and Parkinsonism

disease>® or multisystem atrophy®. However, HFO was observed in myoclonus epilepsy
associated with Myoclonus®. Our results suggest that it is possible that the previously reported myoclonus epilepsy
with HFO was BAFME; the presence of P25-HFO is a highly suspicious finding for the diagnosis of BAFME, suggesting
that the clinical diagnosis of BAFME may be more convenient than genetic testing. The difference in the incidence of
P25-HFO in the present study suggests that the pathogenesis of giant SEP differs between BAFME and other cortical
myoclonus, and further analysis of HFO may be useful in elucidating the pathogenesis of cortical myoclonus, including
BAFME.

[Conclusion]

In the upper limb giant SEP, P25-HFO was observed and in particular, the incidence of BAFME was high. P25-
HFO can be a useful biomarker for BAFME, and its analysis may be useful for elucidating the pathogenesis of cortical
myoclonus. HFO analysis may be useful in elucidating the pathogenesis of cortical myoclonus.

[References]

1) Rothwell, et al. J Neurol Neurosurg Psychiatry. 1984;47:33-42.

2) Ozaki, et al. Clinical Neurophysiology. 2011;122:1908-1923.

3) Christian E, et al. Clinical Neurophysiology. 2016;127:2561-2569.

4) Ikeda, et al. Electroencephalogr Clin Neurophysiol. 1995;96:300-309.

5) Liepert, et al. Clinical Neurophysiology. 2001;112:917-922.

6) Alegre, et al. J Clin Neurophysiol. 2006;23:265-272.

7) Mochizuki, et al. Clinical Neurophysiology. 1999;110:185-191.

8) Mochizuki, et al. Neuroscience Research. 2003;46:485-492.

[Articles and conference reports]

1) Tojima, et al. 53rd Annual Congress of the Japan Epilepsy Society, 2019

2) Tojima, et al. 50th Annual Meeting of the Japanese Society of Clinical Neurophysiology, 2020

3) Tojima, et al. Movement Disorders. 2021;36:2335-2345.

B-2)
[Title]

Effects of perampanel in Unverricht-Lundborg disease: long-term evaluation over time using giant somatosensory
evoked potentials
[Case report]

A 36-year-old woman, who had difficulty walking independently due to intractable myoclonus, showed marked
improvement of myoclonus after starting perampanel (PER) treatment at the age 34, enabling her to stand up and
walk a few steps independently.

The results of the somatosensory evoked potentials (SEP) based on left-right medial nerve stimulation that was
performed temporally from the age of 23 years to 35 years were examined retrospectively. We found that before the
PER treatment had started, the latent time of P25 was unchanged, but the amplitude increased. However, after PER
was started, the latent time was prolonged for the first time while the amplitude was decreased.

The latent time and amplitude of P25 continued to prolong and decrease, respectively, over time, with increases in
the dose of PER.

[Conclusion]

In a study expanding more than 10 years, giant SEP was clinically regarded as a paroxysmal depolarization shift (PDS),
and PER was shown to cause temporal dispersion of PDS, and to have "dose-dependent" and "long-term persistent
and potentiating" effects.
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[Articles and conference reports]
1) Tojima et al. 37th Annual Meeting of the Japanese Society of Neurological Therapeutics, 2019
2) Tojima et al. 17th Asian Oseanian Congress of Neurology, 2021
3) Tojima et al. Clinical Neurophysiology. 2021;132:2329-2331.

Appendix: International Joint Study on Perampanel in Cortical Myoclonus

We have continued discussions with Eisai Co. Ltd. on the international joint study on the therapeutic effect of
perampanel on cortical myoclonus in the Asia-Oceania region of ILAE as a collaborative research project since the year
prior to the launch of this collaborative research laboratory. A new clinical research law that was enacted in April 2018
has made the conduct of prospective studies extremely difficult, and changed the method towards retrospective case
accumulation studies; this has triggered significant modification of all protocols.

After consulting relevant countries in the Asia-Oceania region for retrospective case accumulation studies in the
form of a questionnaire, and summarizing the cooperation status of each country by the March 2019 stage, it became
evident that it was probably difficult to secure sufficient cases at this time, and that it would be necessary to review
the cost-effectiveness of establishing a case registration system limited to cortical myoclonus.

Subsequently, in a meeting with Eisai Inc. on May 8, 2019, it was decided to launch a new Asia-Oceania registry
study of epilepsy patients and to then proceed with a format to examine the therapeutic effect of perampanel on
cortical myoclonus as part of that study.

This information was presented at the ILAE executive committee meeting on June 21 and the ILAE-Asia Oceania
(formerly CAOA) business meeting on June 23 during the ILAE International Epilepsy Congress held in Bangkok from
June 22,2019. The content was approved in both meetings.

Subsequently, we discussed with Dr. Peter Bergin, who operates EpiNet (https://www.epinet.co.nz/), an epilepsy
database that has already collected more than 10,000 cases mainly in New Zealand and Australia, how to build the
database, and conducted a pilot operation from November 2020 to March 2021. As a result, it was decided that
EpiNet would be joined by Kyoto University and ILAE-AO, with necessary modifications such as collection items, and
that the registry study approved by the Research Task Force of ILAE-AO would be conducted on EpiNet. The results
were reported to the ILAE Board of Directors on January 21, 2021, and approved by the ILAE-AO Board of Directors on
May 29, 2021. Contract negotiations are currently underway.

This is expected to address the concerns raised by clinical research methods, and will further build a research base
for solving not only the therapeutic effects of Perampanel on cortical myoclonus, but also the problems of clinical
epilepsy in the Asia-Oceania region.

2) Pathophysiology of medically intractable epilepsy and its treatment
a) Research for pathophysiology of intractable partial epilepsy

We retrospectively investigated how ictal DC shifts related to surgical outcome with 61 patients’ data who had
epileptic surgery in 5 institutes in Japan. We showed that the complete resection of ictal DC as well as ictal HFO
contributes to favorable seizure outcome (Nakatani et al,, accepted). Ictal DC shifts has been recorded by amplifier
with time constant (TC) 10 sec. We analyzed that ictal DC shifts could be identified even with TC 2 sec. Furthermore,
we performed cluster analysis and 2 patterns of ictal DC shifts were identified. One was a rapid development pattern,
which tended to show the rapidly progressive ascending slope, and the other was a slow development pattern, which
had an opposite tendency to rapid development pattern. (Kajikawa et al,, 2022)

Our study about the histology of core area of ictal DC shifts revealed the downregulation of astrocytic inwardly
rectifying potassium (Kir) 4.1 channel in FCD1 patients (3 out of 5 patients) (Kobayashi et al, 16th Asian Oceanian
Congress of Neurology). Kir4.1 channels regulate extracellular potassium ion homeostasis. Dysfunction of Kir4.1
channel is reported to be involved in the generation of generalized tonic-clonic seizures. We showed that the
antiepileptic drugs such as valproate elevate the astrocytic Kir4.1 channel expression in rats (Mukai et al., 2018).
Moreover, we demonstrated that the down-regulation of Kir4.1 channels in astrocytes is involved in Lgi1 (Leucine-rich
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glioma-inactivated 1) mutation-induced epileptogenesis, which is prevented by valproate (Kinboshi et al., 2019).

We reported the presence of co-occurrence of interictal slow and HFOs (IIS+HFO) and its temporal changes so as to
elucidate its clinical usefulness as a surrogate marker of epileptogenic zone in a patient with intractable focal epilepsy
(Inoue et al,, 2019, Figure 1).

In patient with hypoxic encephalopathy, the activity of 0.08 to 0.5 Hz which can be measured with a time constant
of 2 seconds was defined as short infraslow activity (SISA). We reported that SISA was superimposed on the burst
phase of the burst-suppression pattern and was significantly associated with acute symptomatic seizures and
myoclonus after cardiac arrest (Togo et al., 2018, Figure 2).

One of the core electrode of epileptogenecity
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Figure 1: In the middle of figure (black rectangle), one seizure occurred where ictal active DC shifts was observed; ictal
negative DC shifts occurred earlier than ictal HFOs. Before the seizure, red slow (co-occurrence of slow and
HFO, black dot) was significantly frequent than after seizure (cited with modification from Inoue et al., 2019).
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Figure 2: Short infraslow activity was more clearly delineated in the setting of time constant 2
seconds than time constant 0.3 second (cited with modification from Togo et al., 2018).
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We recorded the CCEPs time-locked to the phase of spike (reflecting excitation) and post-spike slow (reflecting
inhibition) in interictal epileptiform discharges. We proved that the excitability of the epileptic network was
dynamically modulated according to the degree of underlying internal cortical excitability by different behavior
of CCEPs depending on the timing of stimuli (Kobayashi et al,, in preparation). The precise generator mechanisms
of epileptic spasms (ES) remain elusive. Cortico-cortical and/or subcortical network has been considered to be
responsible for the semiology of ES. Integrated neurophysiological findings revealed engagement of cortico-cortical
and subcortical networks in a representative patient with ES.

b) Research for pathophysiology of various epilepsy syndromes and their treatment

Semantic dementia studies have shown that the anterior temporal lobe (ATL) is a key structure for semantic
memory. For epilepsy surgery, the dominant ventral ATL is known as the basal temporal language area, which we
have been investigating (Shimotake et al,, 2016). The compensational mechanism after ATL resection remains elusive.
To clarify postoperative compensational course of semantic memory, semantic tasks were performed before and after
surgery in patients with dominant TLE. Dominant TLE patients preoperatively showed impaired semantic memory.
ATL resection resulted in immediate decline of semantic function, which generally improved within 1 year (Ota et al.,
in preparation).

Responsive neurostimulation (RNS) is one of the neuromodulation therapies for patients with medically refractory
epilepsy in the US.A., which has not been yet approved in Japan. We have revealed that stimulating at or around the
sites showing large connectivity with other cortical regions in CCEP for the RNS therapy resulted in better seizure
outcome (Kobayashi et al., in preparation, a study under Dr. Dileep R. Nair in Epilepsy Center, Cleveland Clinic, US.A.).

Some epilepsy syndrome are associated with gene abnormality. Benign adult familial myoclonus epilepsy (BAFME),
a penta-nucleotide repeat disease characterized by cortical tremor and infrequent generalized seizures, is one of the
examples. The relationship between the pathophysiology and electrophysiological findings in BAFME remains largely
unknown. Our studies revealed that a) the abnormal repeat length is mildly correlated with the frequency of posterior
dominant rhythm in EEG (Tojima et al,, in preparation) and b) sleep is associated with the reduction of epileptiform
discharges (Table 1. Hitomi et al., 2018) in BAFME patients. Besides, the nationwide questionnaire for neurologists and
epileptologists in Japan revealed that BAFME patients were found diffusely without regional accumulation. The further

Summary of the electroencephalography analysis.

) ) Number of Frequency of epileptiform
Sleep staging (min) . )

epileptiform discharges discharges (number/min)

Awake SI and IT Awake SI and II Awake SIand II
Pt 1 40 19 81 0 2.03 0.00
Pt2 22 39 8 0 0.36 0.00
Pt3 42 28 33 3 0.78 0.11
Pt4 27 6 84 0 3.16 0.00
Pt5 26 B 7 0 0.27 0.00
Mean 31.3 19.2 42.6 0.6 1.3 0.02
SD 9.1 14.9 37.9 1.3 1.3 0.05

Sland II: sleep stage I and II.
* P <0.05 (Wilcoxon signed rank test).

Table 1: The frequency of epileptiform discharges significantly decreased during light sleep compared to the awake
stages in patients with BAFME (cited from Hitomi et al,, 2018).
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survey based on the detailed clinical information of about 100 BAFME patients clarified the pathophysiology of BAFME
in Japan (Figure 3, Kobayashi et al., 2018).

The epilepsy syndrome of autoimmune etiology, namely, autoimmune epilepsy has attracted the attention in
recent years, as was reflected in the new etiology of "immunity" in the Epilepsy Classification of the International
League Against Epilepsy. However, no specific tests other than neuronal antibodies have been established. We
examined the long term course (86-103 months) of anti-VGKC antibody positive autoimmune encephalitis, which
causes autoimmune epilepsy. We measured the volume of the amygdala, hippocampus and the whole brain,
demonstrating that 1) the amygdala body tends to be swollen even in the chronic phase, 2) the increase of the
volume during the course can be a marker of relapse of inflammation, and 3) not only hippocampus but also cerebral
atrophy will proceed unless adequate immunotherapy is performed (Honda et al, 31st International Congress of
Clinical Neurophysiology). This study showed the neuroimaging is probably useful for the diagnosis of autoimmune
epilepsy. Based on this observation and other studies, we proposed a diagnostic algorithm for autoimmune epilepsy
and preliminarily investigated its clinical utility (Sakamoto et al., 2018, Clinical Neurology).

We applied this algorithm to 70 patients who were suspected as having autoimmune epilepsy from clinical
symptoms and laboratory findings in our institute. In this two-step algorithm, the patients were initially screened by
clinical features and then evaluated by laboratory findings (neuronal antibodies, CSF, MRI, FDG-PET). In this preliminary
investigation, it was suggested that two or more abnormal findings in the diagnostic tests (CSF, MRI, FDG-PET) favor
the diagnosis of autoimmune epilepsy (Figure 4). Recruitment of the patient cohort with comprehensive neuronal
antibody testing and multivariate analysis of laboratory findings is warranted for validation and modification of the
proposed algorithm.

A. Cortical tremor

Incidence Severity Clinical course
(%) (%) (%)
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Figure 3. In the nationwide survey of 101 BAFME patients, the middle-aged and elderly groups showed
a higher degree of cortical tremor, suggesting a progressive tendency for this symptom (A).
In addition, the positive rates in electro-neurophysiological examinations suggesting cortical
hyperexcitability were higher in the middle-aged and elderly groups than those in the young
group (B-D) (modified from Kobayashi et al., 2018).
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Figure 4. A: Algorithm for diagnosis of autoimmune epilepsy without evaluation of neuronal antibody. B:
Patients in each category (B-F) of the proposed algorithm without considering the findings of
neuronal antibody. Dark gray bar denotes patients with positive neuronal antibody findings, and
light gray bar those with negative antibody findings. The figure in each bar denotes the number of
patients. (Cited with modification from Figure 2 in Sakamoto, et al.,, 2017, Clinical Neurology)

3) Mapping higher functions/network and elucidating its functional alteration under pathological
condition

In epilepsy surgery, it is important to map cortical functions to preserve eloquent cortices in addition to the
localization of the epileptic focus. Therefore, we need to perform comprehensive ‘system mapping’ to help
neurosurgeons to make strategy of surgery for individual patients. We have made vigorous attempts at developing
various techniques for mapping higher cortical functions (e.g., language, motor control etc.) and their network for
clinical application.

Functional neuroimaging tells us if specific brain regions are active during certain tasks, but activation by itself does
not demonstrate the necessity of those areas. In contrast, electrical cortical stimulation, a gold standard method since
mid-20th century, can delineate the cortex responsible for a particular task by making functional impairment. The
functional interference is temporary (~5s), discretely focal ( ~1 cm?), and in sharp contrast to chronic stroke lesions
that are relatively large and usually associated with cortical plastic compensation.

However, high frequency electrical stimulation often results in afterdischarges that delay functional mapping and
harbor a risk of seizure induction. Recent technical advances have enabled us to record the cortical activities relevant
to higher cortical functions with wideband EEG technology - from infraslow to high gamma activities. In our institute,
in addition to the gold standard method of high frequency electrical stimulation, we perform comprehensive
mapping of higher cortical functions by recording epicortical infraslow and high frequency oscillation/activity during
motor or cognitive tasks.

We assessed the feasibility of multi-component electrocorticography (ECoG)-based mapping using ‘wide-spectrum,
intrinsic-brain activities for identifying the primary sensori-motor area (S1-M1) for non-stimulus, less invasive functional
mapping strategy, alternative to electrical cortical stimulation (ECS). We evaluated 14 epilepsy patients with subdural
electrodes implantation and performed multicomponent, ECoG-based mapping involving combined analyses of the
single components: movement-related cortical potential (MRCP), event-related synchronization (ERS), and event-
related de-synchronization (ERD) to identify the S1-M1. As conclusions, wide-spectrum, multi-component ECoG-based
mapping is feasible, having high sensitivity/ specificity relative to ECS to identify the S1-M1 (Neshige et al., 2018). In
addition to this, the ECoG score, assessed by slow cortical potentials and very fast frequency band augmentations
related to motor area, can identify the M1with high sensitivity/ specificity and it is spatially concordant with ECS
(Neshige et al,, 2019) (Figure 5).
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We incorporate cortico-cortical evoked potentials (CCEPs) to probe inter-areal functional connectivity in order
to perform ‘system mapping’. CCEP is an in vivo electrical tract tracing method developed in Cleveland and Kyoto
(Matsumoto et al,, 2004). Single electrical stimulation (1 Hz) is applied to a part of the cortices and cortical evoked
potentials, i.e.,, CCEPs, were recorded from adjacent and remote cortical activities through cortico-cortical connections.
With this CCEP method, we can probe cortico-cortical networks involved in functional brain systems and seizure
network in each individual patient. Furthermore, by gathering data of cortical functions and networks from many
patients in various physiological and pathological states and analyzing them as a group, we attempt to feedback this
valuable information into the system neuroscience by providing functional/connectivity references for non-invasive
research.

We can also use induced evoked potential (CCEP) and high frequency activities (HFA) as a dynamic marker of
cortical connectivity and excitability since it can “snapshot” the connectivity and excitability within 20-30 trials (<
1 min). We applied this method to awake and sleep cycle and found that cortical connectivity and excitability are
different between wakefulness and non-REM (rapid eye movement) sleep. We analyzed CCEP-related HGA that are
recorded from adjacent and remote cortical areas as a proxy of cortical excitability. We reported that the excitability
changes across sleep stages and that the intensity of suppression that follows excitation was potentiated during
non-REM sleep, with REM sleep being an intermediate state of wakefulness and non-REM sleep (Usami K, et al,, 2015,

Electrodes |located on the precentral
sulcus, precentral gyrus, or central sulcus

LEVEL 1: MRCP analysis
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Figure 5. Algorithm of the scoring system of electrocorticographic (ECoG) mapping for primary motor cortex
The first step in the flow chart started with assessing the score from the sum of movement-related
cortical potential (MRCP)/event-related synchronization (ERS)/event-related desynchronization
(ERD) components and dividing the scores into four subcategories. A total score of 4 indicates a
high probability of brain function, suggesting no need for electrical cortical stimulation (ECS) (rule
in), and when the score was 0 in the upper limb task, the function was presumed to be ruled out (ECS
not needed).
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Hum Brain Mapp) and also reported that the suppression is attenuated during phasic REM, suggesting that cortical
excitability transiently approaches wakefulness (Usami K, et al., 2017, SLEEP). To investigate the interaction of neural
activity between whole brain network during awake and sleep, we applied SPES, which elicited corticocortical
spectral responses at high-gamma frequencies (CCSR", 80-150H2), by using event-related causality (ERC) analysis.
We observed the greater propagation of activity from frontal to parietal lobe during slow-wave sleep, and decreased
propagation within frontal lobe, but increased propagation within parietal lobe, during REM sleep. These suggest that
wakefulness and sleep are associated with different patterns of propagation of neural activities across brain networks
(Usami, et al., 2019, a collaborative study with Professor Nathan Crone, Department of Neurology, the Johns Hopkins
University School of Medicine). By means of this method to calculate propagation of neural activities, we analyzed the
brain activities during picture naming task. We observed that the difference of properties such as living or non-living
affected the way information is processed in the posterior cortices (Usami K, et al,, in submission). We also have been
investigating the association between connectivity indexed by CCEP and ECS-related brain function or motor-related
cortical potentials (MRCP) (collaboration with Professor Matsumoto, Division of Neurology, Kobe University).

We have demonstrated the central mechanisms and functional alteration under pathological condition relevant
to i) the motor control (negative motor phenomena, praxis, reaching, conflict processing and response inhibition),
i) language (dorsal and ventral language networks with emphasis on semantic cognition) and iii ) visual functions
(retinotopic mapping by functional MRI), combined with non-invasive evaluation (functional MRI, diffusion
tractography, MEG, neuropsychology). Additionally, we are now tackling with decoding of complex neural signals
during various tasks in cooperation with seasoned researchers in and out of the Kyoto University (the MRC Cognition
& Brain Sciences Unit, University of Cambridge, Prof. Matthew Lambon-Ralph, NICT (National Institute of Information
and Communications Technology), Dr Eiichi Naito. We, (A03 “the Direct Recording of Human Neural Oscillations”,
Prof. Ikeda as Pl) engaged in the national research group of “Neuro-Oscillology” which was funded by Grant-in-Aid for
Scientific Research on Innovative Areas from the Ministry of Education, Culture, Sports, Science and Technology (MEXT).
We took part in the ‘Embodied-Brain Systems Science’ funded by another grant from MEXT (A03-4, Dr. Riki Matsumoto
as PI), in order to reveal the motor control and the mechanism of body representations especially in the fronto-parietal
network.

4) Pathogenesis of movement disorders and its treatment

We have investigated movement disorders, mainly myoclonus and myoclonus epilepsy, by way of epidemiological,
genetic and electrophysiological methods. BAFME (benign adult onset familial myoclonus epilepsy) has been
investigated mainly in Japan and European countries for 20 years. The clinical pictures are as follows: i) adult onset,
i) autosomal dominant (unknown causative gene), iii) cortical (myoclonic) tremor (tremulous myoclonus), iv)
infrequent generalized seizure, v) cortical reflex myoclonus disclosed by electrophysiological study. We have also
been studying BAFME since it was first reported in 1990. As its name suggests, BAFME was considered to present
no progression and good prognosis. However, cortical myoclonic tremor has been proved to worsen with aging.
Recently, we demonstrated slow progression of the disease, based on the electrophysiological evidence. Namely,
the amplitude of somatosensory evoked potential, reflecting the cortical excitability in the primary sensori-motor
cortices, more exaggerated with aging in BAFME patients than normal volunteers. We also demonstrated clinical
anticipation in BAFME, in which the onset of generalized seizure and cortical (myoclonic) tremor became earlier in the
next generation. The anticipation in BAFME was more apparent in patients with maternal transmission. By comparing
the EEG posterior dominant rhythms (PDRs) between patients with BAFME and age-matched control subjects, we
showed mild diffuse encephalopathy in BAFME. The nationwide questionnaire for neurologists and epileptologists
in Japan revealed that BAFME patients were found diffusely without regional accumulation. The further survey
based on the detailed clinical information of about 100 BAFME patients clarify the pathophysiology of BAFME in
Japan (Kobayashi et al,, 2018). Based on these findings, multi-institutional study supervised by Dr. Shoji Tsuji of Tokyo
University revealed the causative gene of BAFME (Ishiura et al,, 2018). By comparing awake and sleep EEG, epileptiform
discharges were significantly more frequent during awake period than those during sleep, which indicated a
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reduction in cortical irritability during sleep period. Unverricht-Lundborg disease (ULD) showed a similar tendency,
and thus BAFME and ULD may share a similar pathological mechanism of genesis of cortical irritability from the view
point of vigilance change (Hitomi et al., 2018). Low-dose perampanel (PER) markedly improved myoclonus and ADL
in patients with refractory cortical myoclonus. Our results suggest that SEP, particularly P25 latency, can be used as
a potential biomarker for assessing the objective effects of PER on intractable cortical myoclonus (Oi et al,, 2019). In
BAFME patients, high frequency oscillations were superimposed on the giant components of somatosensory evoked
potentials, and this electrophysiological feature was rarely seen in other cortical myoclonus patients, so we proposed
as a new diagnostic method for BAFME (Tojima et al,, 2021). By means of cortico-muscular coherence, we clarified that
hyperexcitability of primary sensorimotor cortex and the subcortical structures such as basal ganglia and cerebellum
would be involved in the generator mechanisms of cortical tremor in BAFME (in preparation). As the research of post-
genome era in BAFME, we investigated the relationship among SEP parameters (latencies and amplitudes), aging and
repeat length. We showed that SEP parameters were more affected by aging than repeat length (in preparation).
(Maya Tojima, Kazuki Oi, Shuichiro Neshige, Katsuya Kobayashi, Takefumi Hitomi)

5) Joint research with different and related fields
a) Analysis of epileptogenesis mechanisms and high-order brain function from mathematical models.

With the development of computer science, EEG data measured by digital electroencephalographs with multiple
channels and wide bandwidth are being analyzed in various manners which go beyond mere observation, and are
being applied for various purposes, such as epileptic focus retrieval, brain function mapping, and brain-machine
interface. We work closely with researchers in this field in the basic and theoretical sciences, such as mathematics,
informatics, science, and engineering. As the basis for this joint research, in the Non-linear Neuro-oscillology: Towards
Integrative Understanding of Human Nature of the Grant-in-Aid for Scientific Research on Innovative Areas of the
Ministry of Education, Culture, Sports, Science and Technology (MEXT), tools and waveform data are shared and
analyzed among with joint researchers using a database. Meanwhile, the MEXT's Grant-in-Aid for Scientific Research
(B) program, "Glia and Neurons in Comprehensive Epileptic Networks of the Human Brain", which started in FY2019,
aims to validate the mechanism of epileptic seizure onset, consisting of glia and neurons, using mathematical models,
brain network models, and real data.

As an individual joint study, we are conducting power spectrum analysis, chaos time series analysis, and cluster
analysis of DC shifts for cortical brain wave data during and before epileptic seizures in collaboration with Dr. Namiki of
Hokkaido University, and Professor Tsuda of Chubu University. Together with Professor Keiichi Ueda of the University
of Toyama, we are developing and validating a mathematical model of neurons, including glia, and providing
theoretical considerations on the prevention and cessation of epileptic seizures. We are further collaborating with
Professors Christophe Bernard and Victor Jirsa at the University of Aix-Marseille on epileptic disease model, and with
Professor Keiichi Kitashiro at the Institute of Physiological Sciences on intracranial EEG data during epileptic seizures to
study information transfer between frequencies. We are further collaborating with Prof. Aoyagi's group at the Faculty
of Science, Kyoto University, and Prof. Kitano's group at Ritsumeikan University to elucidate the dynamics of brain
activity during epileptic seizures by permutation entropy.

The following events were held to further develop cooperative relations between the two sides.

- October 24, 2018: AEEE Study Group (Pre-Congress of the 52nd Annual Congress of the Japan Epilepsy Society,
Yokohama, Japan)

- June 11, 12, 2019: Mathematical Studies of Epilepsy (Research Meeting of the Institute for Mathematical Analysis,
Prof. Namiki, Hokkaido University)

- October 30,2019: 2nd AEEE Study Group Meeting (Pre-Congress of the 53rd Annual Congress of the Japan
Epilepsy Society, Kobe, Japan)

b) Joint research on critical care EEG, CSD and brain pathology
Although studies in patients with refractory partial epilepsy have confirmed that infra-slow activity (ISA) is observed
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in EEG tests, it is not clear whether this is also seen in acute brain disorders such as acute cerebral infarction, head
trauma, and subarachnoid hemorrhage. However, ISA may be associated with pathological conditions including
cortical spreading depolarization (CSD), which is thought to be involved in the pathogenesis of acute brain injury.
We are collaborating with TMG Asaka Medical Center (Dr. Satoshi Egawa, Department of Neuro-ICU) to evaluate the
neurophysiological significance of ISA in acute brain injury by examining the EEG (critical care EEG) recorded once
or twice a month in the neuro-ICU. In collaboration with the Department of Neurosurgery, we are also studying the
neurological symptoms and EEG abnormalities associated with abnormal perioperative cerebral perfusion in patients
who have undergone revascularization surgery for cerebrovascular diseases.

6) Collaborators

We have been collaborating closely with the Departments that officially support our department. Other
collaborators are listed below.

[Overseas]

Dr. Stéphanie Baulac, Ph.D.

Affiliation: Institut du Cerveau et de la Moelle épiniére (ICM), Epilepsy Unit
Position: Research Director

Dr. Christophe Bernard, Ph.D.
Affiliation: INS - Institut de Neurosciences des Systéemes, UMR INSERM 1106, Aix-Marseille Université
Position: Team leader

Prof. Marco Catani, M.D., Ph.D.

Affiliation: Natbrain lab, Department of Forensic and Neurodevelopmental Sciences, Institute of Psychiatry,
King's College London

Position: Head of the Natbrainlab, Clinical Senior Lecturer and Honorary Consultant Psychiatrist

Prof. Nathan Earl Crone, M.D.
Affiliation: Department of Neurology, Johns Hopkins University School of Medicine
Position: Professor

Prof. Mattew A. Lambon-Ralph, FRCSLT (hons), FBPsS

Affiliation: School of Social Sciences, Manchester Institute for Collaborative Research on Ageing,
The University of Manchester

Position: Professor

Michel Le Van Quyen
Affiliation: Institut du Cerveau et de la Moelle Epiniere, Hopital de la Pitié-Salpétriere
Position: Researcher

Dr. Dileep R. Nair, M.D.
Affiliation: Epilepsy Center, Cleveland Clinic
Position: The Section Head of Adult Epilepsy and Director of Intraoperative Neurophysiologic monitoring
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Dr. Marco de Curtis, M.D.
Affiliation: Fondazione IRCCS Istituto Neurologico Carlo Besta

Position: Head of Epileptology and Experimental Neurophysiology Unit, Head of Pre-clinical Neuroscience Laboratories

Dr. William Stacey, M.D., Ph.D.
Affiliation: Department of Neurology, Department of Biomedical Engineering. University of Michigan
Position: Associate Professor

[Domestic]

Dr. Satoshi Egawa, M.D., Ph.D.

Affiliation: Neurointensive Care Unit, the TMG Asaka Medical Center.
Position: Director

Koichi Fujiwara, Ph.D.

Affiliation: Department of Systems Science, Graduate School of Informatics, Kyoto University.

Position: Assistant Professor

% As of June, 2021

Affiliation: Department of Materials Process Engineering, Nagoya University, Graduate School of Engineering
Position: Associate Professor

Dr. Hiroyuki Ishiura, M.D., Ph.D.
Affiliation: Department of Neurology, The University of Tokyo Hospital.
Position: Senior Lecturer

Dr. Masaki Izumi, M.D., Ph.D.
Affiliation: Department of Neurosurgery, Chiba Cerebral and Cardiovascular Center.
Position: Chief Doctor

Dr. Masaaki Kato, M.D., Ph.D.
Affiliation: Musashino Kokubuniji Clinic.
Position: Hospital Director

Dr. Michi Kawamoto, M.D., Ph.D.
Affiliation: Department of Neurology, Kobe City Medical Center General Hospital.
Position: Director

Dr. Seiichiro Mine, M.D., Ph.D.
Affiliation: Department of Neurosurgery, Epilepsy Center, Chiba Cerebral and Cardiovascular Center.
Position: Center Director

Dr. Miho Miyajima, M.D.

Affiliation: Department of Psychosomatic and Palliative Medicine, Tokyo Medical And Dental University,
Medical Hospital

Position: Assistant Professor



AEEEIEEIQOTIEY IT. Activity report

Prof. Masatoshi Nakamura, Ph.D.
Affiliation: Research Institute of Systems Control, Institute for Advanced Research and Education, Saga University
Position: Emeritus Professor (deceased)

Prof. Shigeto Nishida, Ph.D.

Affiliation: Department of Information and Communication Engineering, Faculty of Information Engineering,
Fukuoka Institute of Technology

Position: Professor

Dr. Teiichi Onuma, M.D., Ph.D.
Affiliation: Musashino Kokubuniji Clinic.
Position: Honorary Hospital Director

Prof. Yoshio Sakurai, Ph.D.
Affiliation: Laboratory of Neural Information, Graduate School of Brain Science, Doshisha University.
Position: Professor

Prof. Hiroshi Shibasaki, M.D., Ph.D.
Affiliation: Department of Neurology, Kyoto University Graduate School of Medicine
Position: Emeritus Professor

Prof. Takenao Sugi, Ph.D.
Affiliation: Institute of Ocean Energy, Saga University.
Position: Professor

Dr. Takao Takeshima, M.D., Ph.D.
Affiliation: Department of Neurology, Headache Center, Tominaga Hospital.
Position: Director

Dr. Yoshihisa Tatsuoka, M.D., Ph.D.
Affiliation: Tatsuoka Neurology Clinic.
Position: Hospital Director

Dr. Masaya Togo, M.D., Ph.D.
Affiliation: Department of Neurology, Kobe University Hospital.
Position: Assistant Professor

Prof. Shoji Tsuji, M.D., Ph.D.
Affiliation: International University of Health and Welfare.
Position: Professor

Prof. Ikuko Yano, Ph.D.
Affiliation: Department of Pharmacokinetics and Pharmaceutics, Kobe University Graduate School of Medicine.

Position: Professor

(Listed in the alphabetical order of their family names)
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Direct recording of the neural oscillation in human brain
(Grant-in-Aid for Scientific Research on Innovative Areas from the Ministry of Education, Culture, Sports, Science
and Technology, Japan: Non-linear Neuro-oscillology: Towards Integrative Understanding of Human Nature)

Prof. Ichiro Tsuda, Ph.D.
Affiliation: Chubu University Academy of Emerging Science.
Position: Professor

Dr. Keiichi Kitajo, Ph.D.
Affiliation: Rhythm-based Brain Information Processing Unit, RIKEN Brain Science Institute.
Position: Unit Leader

Prof. Katsunori Kitano, Ph.D.
Affiliation: Department of Human and Computer Intelligence, Ritsumeikan University.
Position: Professor

Prof. Toshio Aoyagi, Ph.D.

Affiliation: Department of Applied Analysis and Complex Dynamical Systems,
Kyoto University Graduate School of Informatics.

Position: Professor

Prof. Tatsuya Mima, M.D., Ph.D.
Affiliation: The Graduate School of Core Ethics and Frontier Sciences, Ritsumeikan University.
Position: Professor

Prof. Hiroaki Wagatsuma, Ph.D.
Affiliation: Graduate School of Life Science and Systems Engineering, Kyushu Institute of Technology.
Position: Professor

Prof. Katsuhiro Kobayashi, M.D., Ph.D.
Affiliation: Department of Child Neurology, Okayama University Graduate School of Medicine.
Position: Professor

Prof. Takashi Nagamine, M.D., Ph.D.
Affiliation: Department of Systems Neuroscience, Sapporo Medical University School of Medicine.
Position: Professor

Prof. Naoyuki Sato, Ph.D.

Affiliation: School of Systems Information Science, Department of Complex and Intelligent Systems,
Future University Hakodate.

Position: Professor
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Neural basis of human body representation: a direct electrocorticographic recording and stimulation study.
(Grant-in-Aid for Scientific Research on Innovative Areas from the Ministry of Education, Culture, Sports, Science
and Technology, Japan: Understanding brain plasticity on body representations to promote their adaptive functions
("Embodied-Brain")

Dr. Eiichi Naito, Ph.D.

Affiliation: Center for Information and Neural Networks (CiNet), National Institute of Information and
Communications Technology (NICT).

Position: Research Manager

Prof. Hiroshi Imamizu, Ph.D.
Affiliation: Department of Intelligence Science and Technology, Graduate School of Informatics, University of Tokyo.
Position: Professor

Dr. Takaki Maeda, M.D., Ph.D.
Affiliation: Department of Neuropsychiatry, Keio University School of Medicine.
Position: Senior Lecturer

The elucidation of glial function in intractable epilepsy and standardization of clinical practice guidelines. (Japan
Agency for Medical Research and Development (AMED): Practical Research Project for Rare Diseases)

Prof. Taketoshi Maehara, M.D., Ph.D.
Affiliation: Department of Neurosurgery, Tokyo Medical and Dental University.
Position: Professor

Prof. Akiyoshi Kakita, M.D., Ph.D.
Affiliation: Department of Pathology, Brain Research Institute, Niigata University.
Position: Professor

Prof. Yukihiro Ohno, Ph.D.
Affiliation: Laboratory of Pharmacology, Osaka University of Pharmaceutical Sciences.
Position: Professor

Dr. Masaki lwasaki, M.D., Ph.D.
Affiliation: Department of Neurosurgery, National Center Hospital, National Center of Neurology and Psychiatry.
Position: Director

Dr. Hiroki Kitaura, M.D., Ph.D.
Affiliation: Department of Pathology, Brain Research Institute, Niigata University.
Position: Specially Appointed Associate Professor

Dr. Hiroshi Shirozu, M.D., Ph.D.

Affiliation: Department of Neurosurgery, Hypothalamic Hamartoma Center,
National Hospital Organization, Nishiniigata Chuo Hospital.

Position: Center Director
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Dr. Yushi Inoue, M.D., Ph.D.

Affiliation: Department of Clinical Research, Shizuoka Institute of Epilepsy and Neurological Disorders,
National Epilepsy Center.

Position: Honorary Hospital Director

Dr. Naotaka Usui, M.D., Ph.D.

Affiliation: Department of Clinical Research, Shizuoka Institute of Epilepsy and Neurological Disorders,
National Epilepsy Center.

Position: Chief Doctor

The establishment of diagnostic criteria and treatment for post-stroke epilepsy patients.
(AMED: Practical Research Project for Life-Style related Diseases including Cardiovascular Diseases and Diabetes
Mellitus)

Dr. Masafumi lhara, M.D., Ph.D.
Affiliation: Department of Stroke and Cerebrovascular Diseases, National Cerebral and Cardiovascular Center.
Position: Director

Dr. Tomotaka Tanaka, M.D., Ph.D.
Affiliation: Department of Stroke and Cerebrovascular Diseases, National Cerebral and Cardiovascular Center.
Position: Doctor

Dr. Kazuki Fukuma, M.D., Ph.D.
Affiliation: Department of Stroke and Cerebrovascular Diseases, National Cerebral and Cardiovascular Center.
Position: Doctor

Multicenter study "Prospective observational study in autoimmune epilepsy/limbic encephalitis.”

Prof. Riki Matsumoto, M.D., Ph.D.
Affiliation: Department of Neurology, Kobe University Hospital.
Position: Professor

Dr. Norio Chihara, M.D., Ph.D.
Affiliation: Department of Neurology, Kobe University Hospital.
Position: Senior Lecturer

Dr. Atsushi Hara, M.D.
Affiliation: Department of Neurology, Kobe University Hospital.
Position: Postgraduate student

Prof. Klaus-Peter Wandinger, M.D., Ph.D.
Affiliation: Department of Neuroimmunology, Institute of Clinical Chemistry, University Hospital Schleswig-Holstein.
Position: Professor
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Dr. Frank Leipoldt, M.D., Ph.D.
Affiliation: Department of Neuroimmunology, Institute of Clinical Chemistry, University Hospital Schleswig-Holstein.
Position: Head of Neuroimmunology section

Prof. Koji Kawakami, M.D., Ph.D.
Affiliation: Department of Pharmacoepidemiology, Graduate School of Medicine and Public Health.
Position: Professor

Ikumi Yoshida, Ph.D.
Affiliation: Department of Pharmacoepidemiology, Graduate School of Medicine and Public Health.
Position: Senior Lecturer

Toshiki Fukasawa, M.S.
Affiliation: Department of Pharmacoepidemiology, Graduate School of Medicine and Public Health.
Position: Assistant Professor

Dr. Kyoko Kanazawa, M.D., Ph.D.
Affiliation: Department of Neurology, National Center Hospital, National Center of Neurology and Psychiatry.
Position: Doctor

Dr. Yasukiyo Araki, M.D., Ph.D.

Affiliation: Department of Clinical Research, Shizuoka Institute of Epilepsy and Neurological Disorders,
National Epilepsy Center.

Position: Doctor

Dr. Yoko Goji, M.D., Ph.D.
Affiliation: Neuropsychiatric Department, Aichi Medical University Hospital.
Position: Senior Lecturer

Dr. Morito Inouchi, M.D., Ph.D.
Affiliation: Department of Neurology, National Hospital Organization Kyoto Medical Center.
Position: Director

Prof. Takayuiki Kondo, M.D., Ph.D.
Affiliation: Department of Neurology, Kansai Medical University Medical Center.
Position: Professor

Dr. Takahiro Mitsueda, M.D., Ph.D.
Affiliation: Department of Neurology, Osaka City General Hospital.
Position: Director

Dr. Hajime Yoshimura, M.D., Ph.D.
Affiliation: Department of Neurology, Kobe City Medical Center General Hospital.
Position: Chief Doctor

Prof. Hiroshi Shigeto, M.D., Ph.D.

Affiliation: Division of Medical Technology, Department of Health Sciences, Graduate School of Medical Sciences,
Kyushu University.

Position: Professor
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Educational activities

1) Offering the optimal education and research to Japanese and foreign physicians

B EEG/Epilepsy fellowship

With great support by the Department of Neurology, we have set up the EEG/Epilepsy fellowship for training
young neurologists, neurosurgeons, pediatricians, and psychiatrists. A total of twelve adult neurologists, one pediatric
neurologist, four neurosurgeons, and one general medicine doctor have already completed this fellowship. Our
education covers various fields of epileptology with a focus on clinical neurophysiology. We plan to welcome foreign
young doctors for fellowship training as well.
Contents of the fellowship program are listed as follows;
1) Training of routine EEG reading (emergency EEG as well)
2) Analysis of the long-term video-EEG monitoring for diagnosis and presurgical evaluation
3) Clinical practice of adult epilepsy
4) Training of medical treatment with anti-seizure medication/anti-epileptic drugs
Japanese Society of Neurology has started domestic fellowship for neurophysiological examinations (EEG) since 2016.
We have contributed to accept six doctors as this fellowship.

Graduates of EEG/Epilepsy fellowship

Reiko Tsuda (June 2011 - Aug 2011)

Takeshi Inoue (Apr 2013 - Mar 2016)

Hajime Yoshimura (July 2015 - Sept 2015)
Tsuyoshi Tsukada (Oct 2015 - Mar 2016)

Daiki Fujii (Sept 2014 - Nov 2014, Feb 2016 - Mar 2017)
Masayuki Honda (Apr 2016 - Mar 2018)
Namiko Henmi (Oct 2016 - Mar 2019)

Haruo Yamanaka (Jan 2017 - Mar 2017)
Nobutaka Mukae (June 2017 - July 2017)
Norihiro Muraoka (Oct 2017 - Mar 2018)
Toshikazu Hamaguchi (May 2017 - Mar 2019)
Tomoaki Taguchi (Apr 2018 - Jun 2018)
Takashi Tsukamoto (Oct 2018 - Mar 2019)
Kaoru Yagita (Jan 2019 - Mar 2019)

Kento Matoba (Oct 2019 - Dec 2019)

Yawara Nakamura (Apr 2020 - Sept 2020)
Toshiyuki Nagai (July 2021 - Mar 2022)

Kang Yugui (Sept 2021 - Dec 2021)

Bl Intramural, multidisciplinary monthly case conference

In cooperation of the Departments of Neurology, Neurosurgery, Pediatrics, Diagnostic Radiology, Psychiatry,
Rehabilitation, and Clinical Laboratory Medicine, and Human Brain Research Center, we have been holding the
intramural, multidisciplinary monthly case conference for more than a decade. In the conference, we discuss the
diagnosis and surgical indication of epilepsy patients for comprehensive epilepsy practice as a tertiary epilepsy special
facility. The numbers of participants and the discussion cases are getting larger. As a training facility certified by Japan
Epilepsy Society (JES), this conference is open for doctors outside the hospital to discuss their problem case or to
obtain the credit to apply board examination of JES-certified epileptologist.
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B EEG conferences and so on

For our graduate students and EEG/Epilepsy fellows, we have been offering multifaceted educational and research
trainings, such as EEG reading skills in EEG conferences twice a week, seeing outpatients and inpatients with staffs,
and epilepsy/clinical neurophysiology researches. One EEG conference and research conference are held in English
for training skills in English presentation. The other conference is held in Japanese and open for the in-hospital
technicians and out-hospital doctors for providing them with training opportunities for the practical basic EEG reading
skills (about 30-40 participants).

B Specialist training
Our department has produced 23 board-certified epileptologists (JES) and 24 board-certified EEGers (JSCN) since
2013.

B Extramural workshops

Regarding educational activities outside the institute, as the secretary office in general, we have organized the
district EEG & EMG teaching course for the young doctors and technicians in Kansai (Kansai EEG & EMG workshop)
every year since 2008. In 2015, we newly founded and organized the EEG seminar advanced course for the purpose
of acquisition of specialized knowledge and reading skills in clinical EEG sponsored by the Japanese Society of Clinical
Neurophysiology. We also have provided educational activities by complying the request of lectures nation-widely
(please refer to the achievements for details). Staffs in our department regularly teach EEG reading and epileptology at
the affiliated hospitals.

Educational seminars for industry-academia collaboration
The following is a list of seminars of at least one day per year dedicated exclusively to education, in which the
lecturer team is planned to collaborate with our department.

1) Seminar Title: Industry-Academia Cooperative Educational Seminar: Kinki Adult Epilepsy Seminar

Dates: October 6, 2018; September 21, 2019; September 26, 2020 (web-based)

Co-sponsored by the Japanese Epilepsy Society Kinki Regional Meeting, UCB Japan K K., Otsuka Pharmaceutical Co.
Abstract: In view of the lack of educational opportunities for epilepsy care and EEG in the field of neurology in the
Kinki region, an educational seminar on the basics of epilepsy care was held.

The number of participants is as follows:

Specialty area 2018 2019 2020
Neurology 69 68 57
Neurosurgery 8 10 23
Psychiatry 16 2 10
Pediatrics 9 9 20
Resident 5 5
Internal medicine department 2 1
Clinical laboratory technicians and nurses 15

Total amount 107 91 131

Content covered in the program (25-40 minutes each)

Seizure symptom EEG interpretation
Interview on the history of epilepsy Basics of EEG interpretation
Seizure video (partial seizure) Actual EEG interpretation
Seizure video (generalized seizure) EEG Case Study

Epilepsy Case Study
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B EEG/Epilepsy lecture series
We have been holding the intensive lecture series of the basics of EEG and epileptology for EEG/Epilepsy fellows
and young doctors.

Bl Joint program for the aim of the establishment of the epilepsy care and education center in Indonesia

As the industry-academia collaboration among Nihon Kohden Corporation, Eisai Co., Ltd., Kyoto University, and
Tohoku University, we have been planning to help establish epilepsy medical care and education center for the 3 axes
of treatment, human resource development, and research by improving epilepsy medical care in Indonesia. In January
2020, the team including Akio lkeda and Masao Matsuhashi belonging to our department visited Jakarta and held a
workshop with local neurologists and neurosurgeons. We shared the current status of epilepsy treatment with each
other through academic exchanges.

2) Offering medical staffs’ education for caring of epilepsy patients

In the Kyoto University Hospital, we have offered education for epilepsy and related disorders to doctors and
medical staffs. For the medical staffs in the Neurology clinic and ward, we hold comprehensive monthly lectures
about pathophysiology of epilepsy, seizure semiology, and medical care of patients living with epilepsy.

3) Providing patients, family and society with valuable information

We have responded to the request by the patients, family, and society in cooperation with Japan Epilepsy
Association. For example, we have joined the lectures sponsored by Japan Epilepsy Association for the public, and also
the continuing medical education lectures for physicians by Japan Medical Association.

4) Education in the era of the COVID-19 pandemic

Due to the COVID-19 pandemic, face-to-face education has been limited since early 2020. To overcome this
difficulty, we have been continuing education using web conference systems. EEG/Epilepsy lectures have been
recordedand provided for residents or fellows in our hospital as e-learning materials. We started to accept the doctors
as virtual fellowship of the Japanese Society of Neurology.



II. Activity report

Educational activities

Interdisciplinary monthly case conference

EMU EEG conference in English

EEG conference held in Japanese
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Clinical activities

1) Outpatient Epilepsy Clinic. Promoting cooperation between hospitals and clinics for epilepsy care.
Foundation of Integrated Epilepsy Care Support Center

As a team of specialists, we have made full efforts to provide the best care to patients suffering from epilepsy or
movement disorders. Until recently, epilepsy has been recognized as a childhood-onset disease. However, with the
advent of a super-aging society, epilepsy that develops in the middle-aged or elderly has become a current problem
in Japan. In addition, the number of the hospitals and physicians that can offer the epilepsy care is not adequate.
Moreover, it is unclear which department, neurology, neurosurgery, or psychiatry, is in charge for the adult epilepsy
service. In order to offer the optimal epilepsy care, it is very important to establish the cooperation model among
general physicians and epilepsy specialists for epilepsy care like that in European and North American countries. As a
tertiary care institute for epilepsy in Kyoto, we have led cooperation among primary, secondary and tertiary facilities
in the Kinki district (esp. in Kyoto-Shiga region) to provide a comprehensive epilepsy service with a dedicated team of
neurologists, neurosurgeons, pediatricians and psychiatrists.

In 2019 and 2020, we saw about 1200 outpatients. About 250 patients were newly consulted from other hospitals
and clinics in the Kinki district in 2019. 132 patients were newly consulted from other hospitals and clinics in the Kinki
district in 2020. We promoted hospital-clinic cooperation by returning the referral patients to their local clinics and
hospitals.

Epilepsy care and support center of Kyoto University Hospital was founded in November 2018 for the purpose of
integrated support and care for the patients with epilepsy and promotion of epilepsy research. Integrated Epilepsy
Care Support Center had the function not only within the institute, The center also promotes the hospital-clinic
cooperation. In addition, approximately 30 kinds of brochures about the epilepsy and epilepsy care were uploaded in
the homepage of the center. These brochures are open to the public, so that patients who did not visit our hospital
could read the brochures. The Steering Committee of the Epilepsy Care Support Center is held regularly for the
purpose of smoothly operating the Integrated Epilepsy Care Support Center.

In the fiscal years of 2019-2020, we participated in the research about the guideline to run core epilepsy centers for
promoting the regional medical care cooperation system, supported by Health, Labor and Welfare Science Research
Grant. Furthermore, our Kyoto University Hospital was certified as an integrated epilepsy special hospital by Japan
Epilepsy Society. We will continue to collaborate with administration to more improve epilepsy care in Japan.

2) Inpatient evaluation and treatment for epilepsy (including video-EEG monitoring)
Since 1991, we have been running the epilepsy monitoring unit (EMU) in the Neurology Ward for evaluation of
patients with epilepsy. We now have two dedicated rooms for EMU, equipped with the digital video-EEG system.
By capturing seizures with simultaneous video and EEG recording, we can perform
i) An accurate diagnosis of epilepsy: To determine whether the seizure is epileptic or non-epileptic, including
movement or psychogenic disorders,
i) Identification of epileptic focus: To locate the epileptic focus for epilepsy surgery in patients with medically
intractable epilepsy.
In 2019, we examined 52 patients in the EMU in 2019 and 37 patients in the EMU in 2020.
In addition, we provide patients with multidisciplinary studies for comprehensive evaluation, such as 3 tesla MR,
routine EEG, FDG-PET/SPECT, MEG and neuropsychological testing. Routine EEGs were performed in 1376 patients in
2019 and 1418 patients in 2020.

3) Epilepsy Surgery

We have established an epilepsy surgery program with close collaboration with the Department of Neurosurgery
since 1991. Since the first epilepsy surgery in 1992, we have performed more than 190 epilepsy surgeries, with the
majority of patients having seizure freedom or substantial decrease of seizure leading to better QOL. We provide
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each patient with the individually tailored surgery plan by incorporating the findings of the multimodal studies (see
below) as well as the Wada test. The patients may proceed to the invasive presurgical evaluation with intracranial
electrodes (subdural and/or depth electrodes) when the epileptic focus cannot be precisely localized (such as in cases
with non-lesional MRI) or the focus is located at or around the functionally important areas such as motor or language
cortices. In such cases, the patients undergo the first surgery for implantation of intracranial electrodes. After electrode
implantation, the patients are evaluated for the epileptic focus (by recording seizures) and the functional cortical areas
(by incorporating the state-of-art mapping techniques) for 1-2 weeks. Then, the patients undergo the second surgery
for resection of the epileptic focus. The patients may undergo the awake brain surgery, where the patients wake up
from anesthesia if necessary. Awake surgery has the advantage to evaluate the brain functions such as motor and
language during resection and monitor the ‘natural’ epileptic spikes without any influence from anesthetics. Our team
performed epilepsy surgery in 17 patients (including 4 patients underwent vagal nerve stimulation) in 2019, and 16
patients (including 5 patients underwent vagal nerve stimulation)in 2020.

4) Examinations for epilepsy
As the tertiary care epilepsy facility, we provide patients with the state-of-arts studies for the evaluation of epilepsy.
As the comprehensive epilepsy program in the national university hospital, we incorporate the leading techniques as
clinical research studies (IRB approved) for the optimal presurgical evaluations.
+ Electroencephalography (EEG)
- Magnetoencephalography (MEG)
- FDG-PET (18F-fluorodeoxyglucose positron emission tomography)
SPECT (Single photon emission computed tomography) including ictal SPECT
+ 3 tesla MRI
« functional MRI (fMRI)
- EEG-fMRI (simultaneous EEG and functional MRI recording)
- Neuropsychological testing (WAIS-IIl, WMS-R, WAB, semantic batteries and Kanji/Kana related tasks)
+ invasive EEG monitoring with intracranial electrodes
Recently, autoimmune epilepsy is regarded as one of the important cause of epilepsy. Following tests are diagnostic
for autoimmune epilepsy.
- Cerebrospinal fluid / serum antibody test

5) Development of novel treatments for epilepsy

i) Interventional Neurophysiology: Recently, neurophysiology has been highlighted for its application to treatment
of various neurological diseases. In our hospital, we apply a novel interventional neurophysiology method,
neurofeedback treatment, to medically intractable patients in whom epilepsy surgery is not applicable. Patients
train themselves to control the brain activity (by adjusting slow EEG potentials) to suppress epileptic seizure
activity. Our preliminary study shows a good efficacy as comparable to that for the Vagus Nerve Stimulation.

i) Promoting the clinical trials for new anti-epileptic drugs.

6) Diagnosis and treatment for movement disorders

It is also our mission to provide the optimal care for patients with movement disorders. We provide precise
diagnosis using advanced diagnostic tools for better treatment of movement disorders such as tremor, myoclonus,
dystonia and other involuntary movements.

The pathophysiology of movement disorders, however, is not fully understood. We have been investigating their
pathophysiology and treatment in close collaboration with the Department of Neurology and Human Brain Research
Center (HBRCO).
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7) Simulation training of brain death determination

Since Organ Transplant Law went into force in 1997, we, in close collaboration with the affiliated departments,
have been regularly practicing the course ‘Simulation-based training in brain death determination’. In this course,
we simulate the management about how and what to do when the donor is found and until organs are taken. The
training is highly practical for those in charge of brain death determination in our hospital. We also participated in
the first case of brain death determination of Kyoto University Hospital in close collaboration with many affiliated
departments.
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Akio Ikeda

Board certified member of the Japanese Society of Neurology

Board certified member of the Japan Epilepsy Society

Board certified member of the American Board of Clinical Neurophysiology (ABCN)
Board certified member of the Japanese Society of Internal Medicine

Board certified member of the Japanese Society of Clinical Neurophysiology

MEMBERSHIPS OF ORGANIZATIONS:
Japan Epilepsy Society: President, international affairs committee (chair), clinical
specialist accreditation committee, drug investigation affairs committee, membership and public relations affairs
committee
Japanese Society of Clinical Neurophysiology: council member, EEG seminar and advanced course committee
(chair),
Japan Neurology Society: council member, educational committee, medical care affairs
committee, epilepsy guideline committee
Japanese Society of Human Brain Mapping: council member
Japanese Society of Neurotherapeutics: council member
ILAE CAOA (Commission of Asian Oceanian Affairs): chair
CAOA: co-chair of research task force committee, ASEPA EEG Certification Examination Board member
ILAE: executive committee member Research priorities task force member, ILAE/AES translational task force of the
neurobiology commission of the ILAE member
American Clinical Neurophysiology Society (ACNS): FACNS (Councilor of American Clinical Neurophysiology),
program committee, international relationship committee
European Neurology Society: higher cortical function subcommittee

EDITORIAL BOARD:
Epilepsia (associate editor)
Epileptic Disorders (John Libbey)
Neurology and Clinical Neuroscience (NCN) (associate editor)
International Journal of Epilepsy (Indian Epilepsy Society English Journal)
Journal of Epilepsy Research (JER, Korean Epilepsy Society English Journal)
Rinsho Shinkeigaku (Clinical Neurology)
Japanese Journal of Clinical Neurophysiology (field editor)
Epilepsy & Seizure (JES, Tokyo)
Epilepsy (Medical Review)

Masao Matsuhashi

Board certified member of the Japanese Society of Internal Medicine

Board certified member of the Japanese Society of Neurology

Board certified member of the Japanese Society of Clinical Neurophysiology
Japanese Society of Clinical Neurophysiology: Councilor

Japan Biomagnetism and Bioelectromagnetics Society: Councilor

Japan Consortium of Clinical MEG: Committee member
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Akihiro Shimotake

Board certified member of the Japanese Society of Neurology
Japan Epilepsy Society: Councilor
Japanese Society of Clinical Neurophysiology: Committee member

Kiyohide Usami

Board certified member of the Japanese Society of Internal Medicine
Fellow of the Japanese Society of Internal Medicine (FJSIM)

Board certified member of the Japanese Society of Neurology

Board certified member of the Japan Epilepsy Society

Board certified member of the Japan Stroke Society
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The ministry of Education, Culture, Sports, Science and Technology of Japan Grant-in-Aids for Scientific
Research (KAKENHI)

Fiscal years 2015-2019

Grant-in-Aid for Scientific Research on Innovative Areas (Non-linear Oscillology)
Principal investigator: Akio lkeda

Subject number: 15H05874

Fiscal years 2019-2021

Grant-in-Aid for Scientific Research (B)
Principal investigator: Akio lkeda
Subject number: 19H03574

Fiscal years 2020-2022

Grant-in-Aid for Challenging Research (Exploratory)
Principal investigator: Akio lkeda

Subject number: 20K21573

Fiscal years 2019-2021

Grant-in-Aid for Young Scientists (B)
Principal investigator: Akihiro Shimotake
Subject number: 19K17033

Fiscal years 2018-2019

Grant-in-Aid for Research Activity start-up
Principal investigator: Kiyohide Usami
Subject number: 18H06087, 19K21210

Fiscal years 2020-2022

Grant-in-Aid for Young Scientists (B)
Principal investigator: Kiyohide Usami
Subject number: 20K16492

Fiscal years 2019-2022

Grant-in-Aid for Young Scientists (B)
Principal investigator: Kiyohide Usami
Subject number: 19K17004

Health Labour Sciences Research Grant

Fiscal years 2017-2019

Principal investigator: Yushi Inoue
Co-investigator: Akio lkeda

Subject number: H29 -#4% (8)-—A%- 010
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Fiscal years 2020-2022

Principal investigator: Yushi Inoue
Co-investigator: Akio lkeda
Subject number: 20FC1039

Fiscal years 2019-2020

Principal investigator: Jin Yamamoto
Co-investigator: Akio lkeda

Subject number: 19GC1301

Japan Agency for Medical Research and Development (AMED)

Fiscal years 2016-2018
Co-investigator: Akio lkeda
Subject number: 16ek0210057h0001, 17ek0210057h0003

Others

The Japan Epilepsy Research Foundation Research Grant
Fiscal years 2017-2019
Principal investigator: Akihiro Shimotake

The Japan Epilepsy Research Foundation Research Grant
Fiscal years 2021-2023
Principal investigator: Katsuya Kobayashi

The Fujiwara Memorial Research Foundation Research Grant
Fiscal years 2021
Principal investigator: Katsuya Kobayashi

Awards

Mayumi Otani :
53 Japan Epilepsy Society (Oct.31-Nov. 2,2019)
English Presentation Award [English Session: Surgery]
“Assessment of language tasks in electric cortical stimulation(ECS) for efficient functional mapping in epilepsy
surgery”

Miwa Takatani :
53 Japan Epilepsy Society (Oct.31-Nov. 2,2019)
Kobe Portpier Award (English Poster Award)
“Red slow detection in scalp-EEG by quantitative analysis based on visual analysis”
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Daisuke Yamada:
44™ Epilepsy Surgery Society of Japan (Jan. 21,2021)
Oral presentation award
“Clinical efficiency of intraoperative electrocorticogram in the awake state during epilepsy surgery”

Maya Tojima:
44" Epilepsy Surgery Society of Japan (Jan.21,2021)
Poster award
“Systematic analysis of candidates of epilepsy surgery: trial of ‘Specific Consistency Score’ with weighting”

7th AOCCN (Asian Oceanian Congress on Clinical Neurophysiology) (Jan.31-Feb.1, 2021)

E-poster award

“Origin Of Giant Somatosensory Evoked Potentials (SEPs) Using Principal Component Analysis: P25-HFOs Were
Exclusively Seen In Benign Adult Familial Myoclonus Epilepsy (BAFME)”

2021 AOCN (Asian Oceanian Congress of Neurology) (Apr.1-4,2021)

Oral Presentation Award (Silver Award)

“Markedly suppressed and prolonged giant SEPs by perampanel: a decade-long course in Unverricht-Lundborg
disease”

Kozue Hayashi:
13th Asian&Oceanian Epilepsy Congress (virtual conference; Jun.10-13, 2021)
Tadokoro Award 2021
“Slow and infraslow of scalp EEG is associated with transient neurological events (TNE) in Moyamoya disease”

39






m Publications and Congress Presentations (June 2018-May 2021) 7

Publications

Original articles

(English articles)

1.

H. Ishiura, K. Doi, J. Mitsui, J. Yoshimura, MK. Matsukawa, A. Fujiyama, Y. Toyoshima, A. Kakita, H. Takahashi,
Y. Suzuki, S. Sugano, W. Qu, K. Ichikawa, H. Yurino, K. Higasa, S. Shibata, A. Mitsue, M. Tanaka, Y. Ichikawa, Y.
Takahashi, H. Date, T. Matsukawa, J. Kanda, F.K. Nakamoto, M. Higashihara, K. Abe, R. Koike, M. Sasagawa, Y.
Kuroha, N. Hasegawa, N. Kanesawa, T. Kondo, T. Hitomi, M. Tada, H. Takano, Y. Saito, K. Sanpei, O. Onodera, M.
Nishizawa, M. Nakamura, T. Yasuda, Y. Sakiyama, M. Otsuka, A. Ueki, K| Kaida, J. Shimizu, R. Hanajima, T. Hayashi,
Y. Terao, S. Inomata-Terada, M. Hamada, Y. Shirota, A. Kubota, Y. Ugawa, K. Koh, Y. Takiyama, N. Ohsawa-Yoshida,
S. Ishiura, R. Yamasaki, A. Tamaoka, H. Akiyama, T. Otsuki, A. Sano, A. lkeda, J. Goto, S. Morishita, and S. Tsuji:
Expansions of intronic TTTCA and TTTTA repeats in benign adult familial myoclonic epilepsy. Nat Genet 2018,
50(4): 581-590.

Takayuki Kikuchi, Yu Abekura, Daisuke Arai, Hiroyuki Ikeda, Takeshi Funaki, Akira Ishii, Kazumichi Yoshida, Yasushi
Takagi, Susumu Miyamoto: A Treatment Strategy for Basilar Bifurcation Aneurysm Associated with Moyamoya
Disease: A Case Successfully Treated by Combined STA-MCA Anastomosis and Stent-assisted Coil Embolization.
Journal of Neuroendovascular Therapy 2018, 001-006.

Chris G. Dulla, Damir Janigro, Premysl Jiruska, Joseph V. Raimondo, Akio lkeda, Chou-Ching K. Lin, Howard P.
Goodkin, Aristea S. Galanopoulou, Christophe Bernard, Marco de Curtis: How do we use in vitro models to
understand epileptiform and ictal activity? A report of the TASK1-WG4 group of the ILAE/AES Joint Translational
Task Force. Epilepsia Open 2018, 3: 460-473.

Ozlem Akman, Yogendra H. Raol, Stephane Auvin, Miguel A. Cortez, Hana Kubova, Marco de Curtis, Akio lkeda, F.
Edward Dudek, Aristea S. Galanopoulou: Methodologic recommendations and possible interpretations of video-
EEG recordings in immature rodents used as experimental controls: A TASK1-WG2 report of the ILAE/AES Joint
Translational Task Force. Epilepsia Open 2018, 3: 437-459.

Takahiro Mukai, Masato Kinboshi, Yuki Nagao, Saki Shimizu, Asuka Ono, Yoshihisa Sakagami, Aoi Okuda, Megumi
Fujimoto, Hidefumi Ito, Akio lkeda, Yukihiro Ohno: Antiepileptic Drugs Elevate Astrocytic Kir4.1 Expression in the
Rat Limbic Region. Frontiers in Pharmacology 2018, 9: 845.

Shinako Inaida, Kousuke Kanemoto, Shiro Tanaka, Yoko Gouji, Tomohiro Oshima, Riki Matsumoto, Akio lkeda, Koji
Kawakami: Psychogenic non-epileptic seizures in Japan: Trends in prevalence, delay in diagnosis, and frequency
of hospital visits. Epilepsy & Seizure 2018, 10: 73-86.

Takefumi Hitomi, Morito Inouchi, Hirofumi Takeyama, Katsuya Kobayashi, Shamima Sultana, Takeshi Inoue,
Yuko Nakayama, Akihiro Shimotake, Masao Matsuhashi, Riki Matsumoto, Kazuo Chin, Ryosuke Takahashi, Akio
lkeda: Sleep is associated with reduction of epileptiform discharges in benign adult familial myoclonus epilepsy.
Epilepsy & Behavior Case Reports 2018, 11: 18-21.

Masaya Togo, Takefumi Hitomi, Tomohiko Murai, Hajime Yoshimura, Masao Matsuhashi, Riki Matsumoto,
Michi Kawamoto, Nobuo Kohara, Ryosuke Takahashi, Akio lkeda: Short “Infraslow” Activity (SISA) With Burst
Suppression in Acute Anoxic Encephalopathy: A Rare, Specific Ominous Sign With Acute Posthypoxic Myoclonus
or Acute Symptomatic Seizures. Journal of Clinical Neurophysiology 2018, 35: 496-503.
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11.

12.

13.

14.

15.

16.

17.

18.

Hidemasa Matsuo, Tomohiro Handa, Michiko Tsuchiya, Takeshi Kubo, Akihiko Yoshizawa, Yuko Nakayama,
Shuichi Shiga, Takefumi Hitomi, Souichi Adachi, Hiroshi Date, Toyohiro Hirai, Satoshi Ichiyama: Progressive
Restrictive Ventilatory Impairment in Idiopathic Diffuse Pulmonary Ossification. Internal Medicine 2018, 57:
1631-1636.

Katsuya Kobayashi, Takefumi Hitomi, Riki Matsumoto, Masako Watanabe, Ryosuke Takahashi, Akio lkeda:
Nationwide survey in Japan endorsed diagnostic criteria of benign adult familial myoclonus epilepsy. Seizure
2018, 61:14-22.

Hajime Yoshimura, Riki Matsumoto, Hiroyuki Ueda, Koichi Ariyoshi, Akio lkeda, Ryosuke Takahashi, Nobuo
Kohara: Status epilepticus in the elderly: Comparison with younger adults in a comprehensive community
hospital. Seizure 2018, 61: 23-29.

Aya Kanno, Rei Enatsu, Satoshi Ookawa, Shouhei Noshiro, Shunya Ohtaki, Kengo Suzuki, Yuto Suzuki, Rintaro
Yokoyama, Satoko Ochi, Yukinori Akiyama, Takeshi Mikami, Takuro Nakae, Takayuki Kikuchi, Takeharu Kunieda,
Susumu Miyamoto, Riki Matsumoto, Nobuhiro Mikuni: Interhemispheric Asymmetry of Network Connecting
Between Frontal and Temporoparietal Cortices: A Corticocortical-Evoked Potential Study. World Neurosurgery
2018, 120: e628-e636.

Shuichiro Neshige, Masao Matsuhashi, Katsuya Kobayashi, Takeyo Sakurai, Akihiro Shimotake, Takefumi Hitomi,
Takayuki Kikuchi, Kazumichi Yoshida, Takeharu Kunieda, Riki Matsumoto, Ryosuke Takahashi, Susumu Miyamoto,
Hirofumi Maruyama, Masayasu Matsumoto, Akio lkeda: Multi-component intrinsic brain activities as a safe
alternative to cortical stimulation for sensori-motor mapping in neurosurgery. Clinical Neurophysiology 2018,
129:2038-2048.

Tomoyuki Fumuro, Masao Matsuhashi, Riki Matsumoto, Kiyohide Usami, Akihiro Shimotake, Takeharu Kunieda,
Takayuki Kikuchi, Kazumichi Yoshida, Ryosuke Takahashi, Susumu Miyamoto, Akio Ikeda: Do scalp-recorded slow
potentials during neuro-feedback training reflect the cortical activity? Clinical Neurophysiology 2018, 129: 1884-
1890.

Byungin Lee for the Asian Status Epilepticus Survey Group: Treatment gap for convulsive status epilepticus in
resource-poorcountries. Epilepsia 2018, 59 supple2: 135-139.

Masato Kinboshi, Saki Shimizu, Tomoji Mashimo, Tadao Serikawa, Hidefumi Ito, Akio lkeda, Ryosuke Takahashi,
Yukihiro Ohno: Down-Regulation of Astrocytic Kir4.1 Channels during the Audiogenic Epileptogenesis in
Leucine-Rich Glioma-Inactivated 1 (Lgi1) Mutant Rats. International Journal of Molecular Sciences 2019, 20:
001-015.

Kiyohide Usami, Griffin W Milsap, Anna Korzeniewska, Maxwell J Collard, Yujing Wang, Ronald P Lesser, William S
Anderson, Nathan E Crone: Cortical Responses to Input From Distant Areas are Modulated by Local Spontaneous
Alpha/Beta Oscillations. Cerebral Cortex 2019, 29:777-787.

Takeshi Inoue, Morito Inouchi, Masao Matsuhashi, Riki Matsumoto, Takefumi Hitomi, Masako Daifu-Kobayashi,
Katsuya Kobayashi, Mitsuyoshi Nakatani, Kyoko Kanazawa, Akihiro Shimotake, Takayuki Kikuchi, Kazumichi
Yoshida, Takeharu Kunieda, Susumu Miyamoto, Ryosuke Takahashi, Akio lkeda: Interictal Slow and High-
Frequency Oscillations: Is it an Epileptic Slow or Red Slow? Journal of Clinical Neurophysiology 2019, 36: 166-
170.
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Kiyohide Usami, Anna Korzeniewska, Riki Matsumoto, Katsuya Kobayashi, Takefumi Hitomi, Masao Matsuhashi,
Takeharu Kunieda, Nobuhiro Mikuni, Takayuki Kikuchi, Kazumichi Yoshida, Susumu Miyamoto, Ryosuke
Takahashi, Akio lkeda, Nathan E. Crone: The neural tides of sleep and consciousness revealed by single-pulse
electrical brain stimulation. Sleep 2019, 42: 1-9.

Masahiro Nagano, Katsuya Kobayashi, Mayumi Yamada-Otani, Akira Kuzuya, Riki Matsumoto, Jiro Oita, Makoto
Yoneda, Akio lkeda, Ryosuke Takahashi: Hashimoto's Encephalopathy Presenting with Smoldering Limbic
Encephalitis. Internal Medicine 2019, 58:1167-1172.

Shuichiro Neshige, Riki Matsumoto, Morito Inouchi, Katsuya Kobayashi, Akihiro Shimotake, Hirofumi Maruyama,
Ryosuke Takahashi, Akio lkeda: Absence of an Autonomic Sign Assists in the Diagnosis of Extratemporal Lobe
Epilepsy Manifesting Generalized Convulsion with Retained Awareness. Internal Medicine 2019, 58: 1151-1155.

Shuichiro Neshige, Katsuya Kobayashi, Masao Matsuhashi, Takefumi Hitomi, Akihiro Shimotake, Takayuki Kikuchi,
Kazumichi Yoshida, Takeharu Kunieda, Riki Matsumoto, Susumu Miyamoto, Ryosuke Takahashi, Hirofumi
Maruyama, Akio lkeda: A rational, multispectral mapping algorithm for primary motorcortex: A primary step
before cortical stimulation. Epilepsia 2019, 60: 547-559.

Masaya Togo, Masako Kinoshita: Hepatic encephalopathy revisited: Beyond the triphasic waves. Clinical
Neurophysiology 2019, 130: 408-409.

Jing-Jane Tsai, Akio lkeda, Seung Bong Hong, Surachai Likasitwattanakul, Amitabh Dash: Efficacy, safety, and
tolerability of perampanel in Asian and non-Asian patients with epilepsy. Epilepsia 2019, 60 supple1: 37-46.

Li F, Egawa N, Yoshimoto S, Mizutani H, Kobayashi K, Tachibana N, Takahashi R: Potential clinical applications and
future prospect of wireless and mobile electroencephalography on the assessment of cognitive impairment.
Bioelectricity 2019, 1: 105-112.

Takeyama T, Matsumoto R, Usami K, Nakae T, Kobayashi K, Shimotake A, Kikuchi T, Yoshida K, Kunieda T,
Miyamoto S, Takahashi R, lkeda A: Human entorhinal cortex electrical stimulation evoked short-latency
potentials in the broad neocortical regions: Evidence from cortico-cortical evoked potential recordings. Brain
and Behavior 2019, Sep;9(9): e01366.

Nagano M, Ayaki T, Koita N, Kitano T, Nishikori M, Goda N, Minamiguchi S, lkeda A, Takaori-Kondo A, Takahashi
R: Recurrent primary central nervous system lymphoma (PCNSL) in a patient with clinical features of chronic
lymphocytic inflammation with pontine perivascular enhancement responsive to steroids (CLIPPERS). Internal
Medicine 2019, 58: 849-854.

Kazuki Oi, Shuichiro Neshige, Takefumi Hitomi, Katsuya Kobayashi, Masao Matsuhashi, Akihiro Shimotake, Daiki
Fuijii, Riki Matsumoto, Shuhei Kasama, Masutaro Kanda, Yoshiaki Wada, Hirofumi Maruyama, Ryosuke Takahashi,
Akio lkeda: Low-dose perampanel improves refractory cortical myoclonus by the dispersed and suppressed
paroxysmal depolarization shifts in the sensorimotor cortex. Clinical Neurophysiology 2019, 130: 1804-1812.

Shuichiro Neshige, Katsuya Kobayashi, Masao Matsuhashi, Masaya Togo, Mitsuhiro Sakamoto, Akihiro Shimotake,
Takefumi Hitomi, Takayuki Kikuchi, Kazumichi Yoshida, Takeharu Kunieda, Riki Matsumoto, Hirofumi Maruyama,
Ryosuke Takahashi, Susumu Miyamoto, Akio lkeda: A score to map the lateral non-primary motor area: multi-
spectrum intrinsic brain activity vs. cortical stimulation. Epilepsia 2019, 60: 2294-2305.
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Tomohiko Murai, Takefumi Hitomi, Masao Matsuhashi, Riki Matsumoto, Yuki Kawamura, Masutaro Kanda,
Ryosuke Takahashi, Akio lkeda: Scalp EEG Could Record Both Ictal Direct Current Shift and High-Frequency
Oscillation Together Even With a Time Constant of 2 Seconds. J Clin Neurophysiol 2020, 37: 191-194.

Takuro Nakae, Riki Matsumoto, Takeharu Kunieda, Yoshiki Arakawa, Katsuya Kobayashi, Akihiro Shimotake,
Yukihiro Yamao, Takayuki Kikuchi, Toshihiko Aso, Masao Matsuhashi, Kazumichi Yoshida, Akio lkeda, Ryosuke
Takahashi, Matthew A Lambon Ralph, Susumu Miyamoto: Connectivity Gradient in the Human Left Inferior
Frontal Gyrus: Intraoperative Cortico-Cortical Evoked Potential Study. Cereb Cortex 2020, 30: 4633-4650.

Takeshi Inoue, Katsuya Kobayashi, Riki Matsumoto, Morito Inouchi, Masaya Togo, Jumpei Togawa, Kiyohide
Usami, Akihiro Shimotake, Masao Matsuhashi, Takayuki Kikuchi, Kazumichi Yoshida, Hisashi Kawawaki, Nobukatsu
Sawamoto, Takeharu Kunieda, Susumu Miyamoto, Ryosuke Takahashi, Akio lkeda: Engagement of cortico-
cortical and cortico-subcortical networks in a patient with epileptic spasms: An integrated neurophysiological
study. Clin Neurophysiol 2020, 131: 2255-2264.

Mitsuyoshi Nakatani, Riki Matsumoto, Katsuya Kobayashi, Takefumi Hitomi, Morito Inouchi, Masao Matsuhashi,
Masako Kinoshita, Takayuki Kikuchi, Kazumichi Yoshida, Takeharu Kunieda, Susumu Miyamoto, Ryosuke
Takahashi, Nobutaka Hattori, Akio lkeda: Electrical Cortical Stimulations Modulate Spike and Post-Spike Slow-
Related High-Frequency Activities in Human Epileptic Foci. Clin Neurophysiol 2020, 131: 1741-1754.

Kenji Yoshinaga, Masao Matsuhashi, Tatsuya Mima, Hidenao Fukuyama, Ryosuke Takahashi, Takashi Hanakawa,
Akio lkeda: Comparison of Phase Synchronization Measures for Identifying Stimulus-Induced Functional
Connectivity in Human Magnetoencephalographic and Simulated Data. Front Neurosci 2020, 14: 648.

Takao Namiki, Ichiro Tsuda, Satoru Tadokoro, Shunsuke Kajikawa, Takeharu Kunieda, Riki Matsumoto, Masao
Matsuhashi, Akio lkeda: Mathematical structures for epilepsy: High-frequency oscillation and interictal epileptic
slow (red slow). Neurosci Res 2020, 156: 178-187.

Yukako Nakagami, Genichi Sugihara, Noriyuki Nakashima, Masaaki Hazama, Shuraku Son, Shuhe Ma, Riki
Matsumoto, Toshiya Murai, Akio lkeda, Kosaku Murakami: Anti-PDHAT antibody is detected in a subset of
patients with schizophrenia. Sci Rep 2020, 10: 7906.

Masato Kinboshi, Akio lkeda, Yukihiro Ohno: Role of Astrocytic Inwardly Rectifying Potassium (Kir) 4.1 Channels
in Epileptogenesis. Front Neurol 2020, 11: 626658.

Maria Luisa Saggio, Dakota Crisp, Jared M Scott, Philippa Karoly, Levin Kuhlmann, Mitsuyoshi Nakatani, Tomohiko
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Christophe Bernard, Viktor Jirsa, William C Stacey: A taxonomy of seizure dynamotypes. eLife 2020, 9: €55632.

Jong-Hyeon Seo, Ichiro Tsuda, Young Ju Lee, Akio lkeda, Masao Matsuhashi, Riki Matsumoto, Takayuki Kikuchi,
Hunseok Kang: Pattern Recognition in Epileptic EEG Signals via Dynamic Mode Decomposition. Mathematics
2020, 8:481.

Akio lkeda, Hirofumi Takeyama, Christophe Bernard, Mitsuyoshi Nakatani, Akihiro Shimotake, Masako Daifu,
Masao Matsuhashi, Takayuki Kikuchi, Takeharu Kunieda, Riki Matsumoto, Tamaki Kobayashi, Kazuaki Sato: Active
direct current (DC) shifts and "Red slow": two new concepts for seizure mechanisms and identification of the
epileptogenic zone. Neurosci Res 2020, 156: 95-101.
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Takao Namiki, Ichiro Tsuda, Satoru Tadokoro, Shunsuke Kajikawa, Takeharu Kunieda, Riki Matsumoto, Masao
Matsuhashi, Akio lkeda: Mathematical Structures for Epilepsy: High-Frequency Oscillation and Interictal Epileptic
Slow (Red Slow), Neuroscience Research 2020, 156: 178-187.

Masayuki Honda, Akihiro Shimotake, Takefumi Hitomi, Akira Kuzuya, Ryosuke Takahashi, Akio lkeda: “"Eating,
Laughing, and Tonic Seizing”, that is a Laughter-induced Syncope in Elderly. Neurology and Clinical
Neuroscience 2021, 9: 140-142.

Katsuya Kobayashi, Riki Matsumoto, Kiyohide Usami, Masao Matsuhashi, Akihiro Shimotake, Takayuki Kikuchi,
Kazumichi Yoshida, Takeharu Kunieda, Susumu Miyamoto, Ryosuke Takahashi, Akio lkeda: Cortico-cortical
evoked potential by single-pulse electrical stimulation is a generally safe prcedure. Clin Neurophysiol 2021, 132:
1033-1040.

Kazuki Fukuma, Katsufumi Kajimoto, Tomotaka Tanaka, Shigetoshi Takaya, Katsuya Kobayashi, Akihiro Shimotake,
Riki Matsumoto, Akio lkeda, Kazunori Toyoda, Masafumi lhara: Visualizing prolonged hyperperfusion in post-
stroke epilepsy using postictal subtraction SPECT.J Cereb Blood Flow Metab 2021, 41: 146-156.

Siming Chen, Satomi Yoshida, Riki Matsumoto, Akio lkeda, Koji Kawakami: Prescription patterns of antiepileptic
drugs for adult patients with newly diagnosed focal epilepsy from 2006 to 2017 in Japan. Epilepsy Res 2021,
169: 106503.

Taku Inada, Katsuya Kobayashi, Takayuki Kikuchi, Masao Matsuhashi, Riki Matsumoto, Yuki Takahashi, Takuro
Nakae, Sumiya Shibata, Yukihiro Yamao, Masako Daifu, Jumpei Togawa, Kazumichi Yoshida, Takeharu Kunieda,
Katsuhiro Kobayashi, Akio lkeda, Susumu Miyamoto: Effects of a stable concentration of propofol upon interictal
high-frequency oscillations in drug-resistant epilepsy. Epileptic Disord 2021, 23: 299-312.

Nancy Volkers, Samuel Wiebe, Ali Akbar Asadi-Pooya, Ganna Balagura, Patricia Gémez-Iglesias, Alla Guekht,
Julie Hall, Akio Ikeda, Nathalie Jetté, Nirmeen A, Kishk, Peter Murphy, Emilio Perucca, Juan Carlos Pérez-Poveda,
Emmanuel O Sanya, Eugen Trinka, Dong Zhou, J Helen Cross: The initial impact of the SARS-CoV-2 pandemic on
epilepsy research. Epilepsia Open 2021, 6: 255-265.

Yukihiro Yamao, Takeharu Kunieda, Takuro Nakae, Sei Nishida, Rika Inano, Sumiya Shibata, Takayuki Kikuchi,
Yoshiki Arakawa, Kazumichi Yoshida, Akio lkeda, Susumu Miyamoto, Riki Matsumoto: Effect of propofol on
cortico-cortical evoked potentials: findings of intraoperative dorsal language pathway monitoring. Clin
Neurophysiol 2021, 132: 1919-1926.

J Helen Cross, Churl-Su Kwon, Ali Asadi-Pooya, Ganna Balagura, Patricia Gémez Iglesias, Alla Guekht, Julie Hall,
Akio lkeda, Nirmeen Kishk, Peter Murphy, Najib Kissani, Yahya Naji, Emilio Perucca, Juan Carlos Perez Poveda,
Emanuel Sanya, Eugen Trinka, Dong Zhou, Samuel Wiebe, Nathalie Jette: Epilepsy care during the COVID-19
pandemic. Epilepsia 2021, 62: 2322-2332.

Yujing Wang, Anna Korzeniewska, Kiyohide Usami, Alyssandra Valenzuela, Nathan E Crone: The Dynamics of
Language Network Interactions in Lexical Selection: An Intracranial EEG Study. Cereb Cortex 2021, 31: 2058-
2070.

Maya Tojima, Takefumi Hitomi, Masao Matsuhashi, Shuichiro Neshige, Kiyohide Usami, Kazuki Oi, Katsuya
Kobayashi, Hirofumi Takeyama, Akihiro Shimotake, Ryosuke Takahashi, Akio lkeda: A Biomarker for Benign Adult
Familial Myoclonus Epilepsy: High-Frequency Activities in Giant Somatosensory Evoked Potentials. Mov Disord
2021, 36: 2335-2345.
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52.

Shuichiro Neshige, Takefumi Hitomi, Maya Tojima, Kazuki Oi, Katsuya Kobayashi, Masao Matsuhashi, Akihiro
Shimotake, Riki Matsumoto, Masutaro Kanda, Hirofumi Maruyama, Hiroyuki Ishiura, Shoji Tsuji, Ryosuke
Takahashi, Akio lkeda: A role of aging in the progression of cortical excitability in BAFME type 1 patients. Mov
Disord 2021, 36: 2446-2448.

(Japanese articles)

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

BN, AREEX, LN, BRF—ES SERE, B, #EES, SN WL TIEE,
AR, BEREE MHEX  CTADARZEEY AT LD S RIS TADAZED Z—A~KEHR A
DABFINRTOT > TIVIEE~. ThAD AT 2018, 35 684-692.

TeEh, FtEsE, WEBSER, LSRR, BmEHE. SBme, IWER, IS, IAER, TTRRE, LB,
SHME, BIfEE, ARIEEE, MHEBX, BAF7 2 H—RL N EAVCEMBZREREMIE AL (stereotactic
EEG insertion) ODJHAREER —EREDHL CHRAKER _EDOREY. BAEENEE 2018, 46 1 917-924.

RINBESY, RBsER, FEFRBR, A, HHIEX, B8R 5iAlZ (promnesia) Z2 L1cED T
HAEBEADIDFH-EGEE. BARMES 2018, 58:513-516.

WAL, AR, T)IMT, miE—R, BUEX, WEst, TRE, fE=2e SRR, JHHEE
K HOREMTADAILEITZ2877)LV ) XLDIRIEE TOBERMOFHIKREY. ERAMES 2018, 58:
609-616.

RHBE, WS, AREN, aAEss, HWHEIEX SBR#H KB4 70— XX EHTHREIERE
R VI IVHEZN LTz Unverricht-Lundborg 58D 141,  ERERAE#ZS 2018, 58 : 622-625.

HSRA, FHhRxXE, NTRBRE, HLER, RESR, MEME S48 tHEBX S8R BEHEUED
THADOAEIEE EIFIEESFFEMER T T b —EHHF Lz PRRT2 (proline-rich transmembrane protein 2) &
GFEEDO—A. BBREEF 2019, 59 : 144-148.

R, HNER, ARETF, HIMT, NHEE, BERE WBRER QKFE 2257, ElRE,

FAERS HFO DEEFE KUMTDOF5IEIcmiT ¢ (ZHRERICKS#ITFE). TADAMRE 2019, 37: 38
50.

BRERF, BMFE—, TRE KABEE BN, HHRX BRRE  HaAERAIRIERE CADAIC
X9 B AEMBREIRRN R ICBEALRE L FRTREEORIAEDMEL LT Ross FEREFD 141 : AR Y hT—7 %N
L7c802. ERIREHRSE 2019, 59 @ 646-651.

SHTT, AAEEEs, MERRX, =REX  SkhEDOERESTOMK  FET - BIRN TR | ZHES - M
ERMBODME. BRAREEEES 2019, 47-52.

TRRE, HAAREEs, ARG, HHEREX  ASIE - PEMMEORE, FET - I MRO TR | ZHES -
TR DDME. BAHREES 2019, 40-46.

TORIIESR, HWER, WAIESs FAMR, MEEX S8R | BRENROEESFABEE ONAFE
B85 Lfc L2 LTICBER CADARIEDO—A. BRPRFEES 2020, 60 : 362-366.
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64. &AM, BIIBN, ARERX, AAREE FAE BREH MHEX  [HENMEMMBERICKHTELH2
M OB _ERGH CREIRER DM (cortical spreading depolarizations; CSD) HE2ERE NI 16, BemcmEs
2020, 60 : 473-478.

65. #AH, HLEE), SRR, MEHAM, WHEX, FRERARS: HEHEIERAICH D IF LN AR (convulsive
syncope) ERFRMEEM TADAITH D 2ARERFIE (convulsive seizure) DILFF - 1T L HIETEN T 1 4.
ERPRARIESE 2020, 60 : 627-630.

66. TEEL, BERETF FHH B, SHANE, HWHEX SEEH IF: —8UTALAMRSOREE
BSRORGCER © IRV AMEDBRMMAIC IR LT 1), BRPREHES 2020, 60 : 446-451.

67. FEEEAISE, AHANE, FBER, /WAER, tHEPAR, MHAERPE | REIE TR L7t Lance-Adams SEREFDE
IES AT A=XAUTRTVIRIVHER LI 16, BePReES 2021, 61 :18-23.

68. H &R, /NMESE, FEEBE, TMRE, HARR BHED HEEX BBEHE  FIEN AL A
ETD paradoxical  effect 1 LNFZ 2 LITKBEIEMHZRL U H— T ZRLIZ3FDKE. BRERE
2021, 61 :247-252.

69. BHIEH, WL, /B, BRI, A, HHEEX BBRE  BIFRAH2 =7 (ictal catatonia)
D—fl 1 ThHABEROMHmERIFRY. BAREEST 2021, 61 :385-391.

70. MIFF, FEFFR, #IIEN, THRE, UEBA, HHEX BRRE  ANBRARESEERTE
RZ2L, B TADARELDERZELICAEREREED—MA. BRIRERES 2021, 61 :530-536.

Edited books & Book chapters

(English articles)

1. lkeda A: Subdural EEG in frontal lobe epilepsy, In Invasive studies of the human epileptic brain, edited by Lhatoo S,
Kahane P, Luders HO, Oxford Univerisrty Press, pp312-325, 2019.

(Japanese articles)

2. RBEAN, K754, MHEBX  TADAREICEIT 244 Y F v XIVEIURBHROEERS, X572/ (%
JWEL D TADRARRA NS TY—, NIERER, TiREFH, 1-16, 2018.

3. TJIEFE, MR TAb A, BREZEITENTZES A N4 > UP-TO-DATE 2018-2019e4ETHR, FIfHZE.
NE—R, BHER B HUEY, BRR. EXSEERY G530 LS - SH0Re @Ry 77— -
HABGEHK. 2019 ; 7 : 306-312.

4. FHNTT, MHEEEX  ThAbA. BREZES, IR FADBE 2019-20FEhk, BARESH L, RR, pp1568,
2019.

5. IAREX, HARE, EE—88, BEVA, BEL, IAIRER, MWHIEX  TADABR T — 52 &GRSR
LIBRRATHIZUATEEZEER, RESAFHCEMATHIZERT, =&, 2019.

6. AR, MHAEX T4 F/N\Y MK BRI OFREWME, i - 5. BAREBAREREEREYS EEGE
/IS TBRRBR BRSO FSIADHIC, BTEaEdE, BR, ppo4-71, 2019.
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10.

11.

12.

13.

14.

15.

16.

\

RANR, HRBR, MWHEEBX T4 R/ MK BRERR D OFREME, 308 - Hi5e. HAERREEEE
F2 EEG /7T VBKRREERD SFIADIOHIC, L aKEE, |/R, pp239-248, 2019.

MHEBEX, fREEE, XHRH, REXESF S8EH, ARHFR RENF THEZE— XEHZ WBEZL,
RESEE  BRENHEBE M (ERP). AARRKMEREERFR FRBLAOUET=277/02019, SHLBEL, R,
pp71-86, 2019.

BB, FHEFR, AR TCADAE. RIFEH (web), 2020.

AR 1 BAFME DFFRE - BnFHER - SBROEZL. neurodiem (web), 2020.

AR D SA Y O— XX, BFIFEE (web), 2020.

MHBBXIRE - TAD A, Bbh Y | &7V XL ERERT SR, BIE, 2020.

MHARX : =4 7A-—F/F. SHOEERER, KRzt >2 3>, 2020 WEB E55.

AR D ETES AV O— XA TADA. SEHOREERAR, a7 3>, 2020 WEB Z£.

MHBBX : CADAER. SHOEEERR, KRt 7 L3>, 2020 WEB E£.

BF BB, MHEBX  BORHFTEA — T F v NR HETEENS step. ML AEA, 2021,

Review articles

(Japanese review articles)

1.

RAKR, HREE, §iREfEE, MEEX 4) Wide-band EEG HRUVVESRBET—J U 7 Z1—OVEED
507 7A—F, RN, 2018, 46 (4), 339-353.

WAARIEZR, MHEREEX, BAXF | 7H—RIL bR EMBEEREME AL (stereotactic EEG insertion) D
VIEFRER —SRE DM S AR ER EOREET—, BEERARL 2018, 46 (10) 1 917-924.

IAHEEE, TRE, WRFEL, HE=, BERES @ CADADBREE | CADANBHTEIT 2 E5EKEE
EENET A, OIET, 2018, 341 124-134.

FhEEBR  REDTADADENBRE - LITEBREICOVWTOERLS —, EFEHEFHMSS, 2018,
29 1 1063-1069.

BAFE R, HMHEBX 1. aREDOCANLA, FEHBZE CEACEaRED CAD A, Gerat.
Med, 2018, 56 (3) : 115-121.

MAREE, IWES FET -, BRY2EFIERE - faREEEIERDOF v 77/ R, BETAD
AFR, EOES, 2018.

AHEEX e, ThAhAZES < SmAM5ER-E, Bio Clinica, 2018, 33(11).
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

AR | CAD AR FESAFIRMESR | NOEY 4, K, 2019, 43 :3-8.
MHEBX A RS A VICEDTADAEE, Clinican, 2019, 670 : 8-14.

MERBE, AR, WIBEY, BHF B TAIETR, )N 126 AOEC#HE S, 138 (20205F) D
BARTOREMEICAITT, Epilepsy, 2019, 13 (1) : 41-16.

BOBM, HMAEX  UCADARE GABA fRIEMIRMmE, IHEHRmEE -2 CBRR, EHERR,
2019, 90 : 369-373.

EREHEAREA, MHEPEX  ETEIAF 7 O-XATAD A, FEEEKR. fEERRRAR, 2019, 93 :77-81.

NERA, MWHEEX, FHBEA #iRES, =WEM: [BHR] TADAZERDESESEBORE, F5 1T
ADAEZROERRIR], BARERRMES, 2019, 148 1 1685-1697.

MERBX [ IHERIDIEEEHFE HF - R S132 80 AF/\iE IBEHKE307], IBEHBE T 177 2019,
2019, 148 :132.

MHEEEX, AREX, WBEL, SMFHF—RE, TRETR, #8)I180  Epilepsy 12[8] AOEC &, 13[E (2020
F) OEATORMEICHEITT, Epilepsy, 2019, 13 :41-46.

AEBER, FMRER, S8 FRR, SBEMR ASEMRRUIE, —REDE LW EREBYSERESE: BTER (b
ZrIvav) ZBELT—, MEEAR, 2019, 91:27-277.

AHEEX  ERMA (BESRBENTEEME) & ThAD A, /NEBERFO®ES, 2019, 48 1 107-120.
HILES, WHBX  SEDO CAD AL, BEERAEREIFEND 2 Mo THEWTET - Z - AL,
Medical Practice, 2019, 37 :318-320.

FERES, ARfEN, MHEREX  BERARETREEZ A 70— XX TAHLADIF 7 O—XADER, g

AEL, 2020, 93 :291-297.

SREM, AHME, BRELEF, MHEBX  TAHOABRETONRL LrHRE | TADAMDIGBEE SO
BEE?, BEREAE, 2020, 6:715-716.

W)EESY, MHBEX | EEAM TADAICEF ST 1) 7 D"EIL wide-band EEG, REAEL, 2020, 93 : 447-
455.

AMEARBX, MBEL : TADAEDHSET7—F —TTADOAZHSST7— B ER%E (EFEBR)J &Y —,
Epilepsy, 2020, 14 :43926.

RHMRE, AREN, MHEEX FE BHEN) =/ BOBRKSHEEES, BEWR) = / BREEEN LTT
ADWEDIERA D Z XL, BRARAEERSEIE, 2020, 23 :799-809.

AR, MHEBX D E TORKEDERZET, Epilepsy, 2020, 14 :97-101.

FERBR, MHEEBX : TAbA RELS BIAEOERIE L% 2 A 2FARNICE S fcdDIRMEEREGEREDEN
DFEBEEZRU>Y, BEIEES, 2020, 244-249.
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26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

LUARFE, AMEBX | TADABZEODZRIESHATAIL, FE1 TADAZEEEDIRIREFE, BERl, 2020,
36 (6) : 471-477.

RARXR, MAEBX: U7 - Z2—AYVHH5RES, b MRICEITEED TADARIFOREIRIAS, BANFE
B DFIRIBS —EBED SERER, BRAIN and NERVE, 2020, 72 (11) @ 1207-1221.

IARZEX, ZHERS MHEBX  HRER [TADADEFRIAZE BfERS, Epilepsy, 2020, 14:111-117.

FERES, /MABSE, WERBX 2. T A 70— XX TAD A, ProgMed, 2021, 41:115-121.

MHBES, MHEBX | TADADBEE BRICEIT2ENEEEDEEE, Medical Science Digest, 2021, 47 :
246-249.

BB, MHERX | SinE CADADERREVEE, BEEARL, 2021, 941 523-527.
FEEBR | GinE CADADBE, IERARL, 2021, 94 : 540-545.
AZIESE, MWHPEX | Extreme delta brush (BEERICDOWLTC), Epilepsy, 2021, 15 @ 443-455.

FERBR BEIRIC KD TADAREDZE(L —EIR T EMECHRICH S 2 BB RSB RN DRRITIC L 1R —,
BERREERE, 2021, 15:177-181.

AEBRK, WARSSL © AFERICHTE o C, BRERFEEES, 2021, 49 1 139-140.



HESE)y IV. Publications and Congress Presentations

Presentations

Congress presentations

B Invited lectures and symposium etc.

International presentations

1.

10.

12.

Akio lkeda: How to predict good responders to vagus nerve stimulation, Beijing International Pediatric Epilepsy
Forum (BIPEP) 2018 (2018/04/13-15, Beijing, China).

Akio lkeda: Subdurally recorded HFO may represent extracellular or intercellular activity? SIG 1: Clinical and
basic researches of EEG (Discussion on the researches of Basic and clinical EEG), 23rd Korean Epilepsy Congress
(KEC2018) (2018/06/15-16, Seoul, Korea).

Akio lkeda: Epilepsy, neuron and glia: Is it a paradigm shift?, Presidential symposium, Issues and advanced
Technologies in Epilepsy, 23rd Korean Epilepsy Congress (KEC2018) (2018/06/15-16, Seoul, Korea).

Akio lkeda: Generator mechanisms of antagonist of AMPA receptor Paroxysmal depolarization shifts (PDS)
vs. AED Spotlight on Perampanel, Eisai Satellite Symposium, evolving landscape in management of epilepsy:
experts perspective, the 12th Asian & Oceanian Epilepsy Congress (2018/06/28-07/01, Bali, Indonesia).

Akio lkeda: Development of EEG services: the Japanese experience, CAOA Task Force Session, CAOA’s global
campaign task force session: improving availability and quality of EEG in the region, the 12th Asian & Oceanian
Epilepsy Congress (2018/06/28-07/01, Bali, Indonesia).

Akio Ikeda: Biomarkers of epilepsy: What approaches do we have? EEG biomarkers for neuron and glia, the 12th
Asian & Oceanian Epilepsy Congress (2018/06/28-07/01, Bali, Indonesia).

Akio lkeda: CAOA’s ongoing project Perampanel on cortical myoclonus, the 12th Asian & Oceanian Epilepsy
Congress (2018/06/28-07/01, Bali, Indonesia).

Akio Ikeda: Neuron, glia, and epilepsy: Is it a paradigm shift?, Epilepsy Grand Rounds, University Hospitals,
Neurological Institute, School of Medicine, Case Western Reserve University (2018/07/05, Cleveland, USA).

Akio lkeda: Inflammation and epilepsy, 31st Annual Scientific Meeting of The Hong Kong Neurological Society
(2018/11/03-04, Hong Kong, China).

Akio lkeda: The role of EEG in adult epilepsy care, Teaching course 1-4, AOCN-ASEPA EEG Workshop16th Asian
Oceanian Congress Of Neurology (2018/11/08-11, Seoul, Korea).

. Akio Ikeda: What do different frequencies and other modalities tell us about MEG's ability to identify the extent

of the epileptic zone?, American Epilepsy Society (AES) 2018 Annual Meeting (2018/11/30-12/04, New Orleans,
USA).

Akio lkeda: DC shifts are established tool or still research topic? Concurrent session: SIG, Wide-band EEG for
epilepsy: established tool or research topic?, American Clinical Neurophysiology Society, 2019 Annual Meeting
and Courses (2019/02/06-10, Las Vegas, USA).
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Akio lkeda: Paroxysmal depolarization shifts (PDS) vs. AED in clinical epilepsy, Unique effects of perampanel on
giant SEPs, i.e., paroxysmal depolarization shifts (PDS), Pertinent investigation in epilepsy, 20th Joint conference
of Indian Epilepsy Society (IES) and Indian Epilepsy Association (IEA) (2019/03/08-10, New Delhi, India).

Akio lkeda: Slow EEG and HFO is long and new frontiers in clinical EEG: Ready for epilepsy and functional
mapping? EEG course and workshop Organized by Subcommittee on Clinical Neurophysiology of the Hong
Kong Neurological Society (2019/05/04-05, Hong Kong, China).

Akio lkeda: Interpretation of epileptiform activities (focal, generalized and status epilepticus), EEG course and
workshop Organized by Subcommittee on Clinical Neurophysiology of the Hong Kong Neurological Society
(2019/05/04-05, Hong Kong, China).

Akio lkeda: Active ictal DC shifts & red slow in epilepsy patients: Other slows among pathological DC brain
potentials, International conference of cortical spreading depolarization (iCSD) (2019/7/1-3, Yokohama).

Akio lkeda: Pharmaco-resistant epilepsy, How do we know the real focus? New approach by active ictal DC shifts
and red slow, 5th Neuroepidemiology International Conference (2019/9/3-5, Cairo, Egypt).

lkeda A: Intractable partial Epilepsy: How do we know the real focus? New approach by active ictal DC shifts and
red slow, 8th CAAE (China Association Against Epilepsy) International Conference of Epilepsy (2019/10/18-20,
Dingdao, China).

lkeda A: Clinical, neurophysiological features & history of BAFME/FCMTE, International Conference on Familial
Cortical Myoclonic Tremor With Epilepsy (FCMTE) and Repeat Expansion Diseases (2019/11/17-19, Hangzhou,
China).

Akio lkeda: EEG and electrophysiological monitoring: Basic and wide band EEG, 10th Advanced International
Course of Clinical Epileptology (2020/8/17-28, web).

Akio lkeda: Case discussion from Kyoto University Graduate School of Medicine, A dialogue across the Pacific
Ocean on epilepsy cases in America and Asia, 6th Huaxia International Neurology Forum (2020/11/22, web).
Akio Ikeda: EEG and electrophysiological monitoring: Basic and wide band EEG, EPIC online (Indian Epilepsy

Association) (2021/1/10, web).

Akio lkeda: Infraslow, DC Shift and High Frequency Oscillations: Established Tool or Research Topic?, 7th Asian-
Oseanian Congress on Clinical Neurophysiology (2021/1/30-2/1, web).

Akio lkeda: Advances in EEG Analysis - Wide-Band EEG, Dense-Array EEG and Quantitative EEG, 7th Asian-
Oseanian Congress on Clinical Neurophysiology (2021/1/30-2/1, web).

Akio lkeda: How to predict good responders to vagus nerve stimulation, Comprehensive Epilepsy Surgery
Online Course Series-XI (2021/4/24, web).
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Domestic Presentations

(English Presentations)

26.

Akio lkeda: Clinical EEG in 21st century: a research topic or tool?. 5548 [ B AR EREFRFMAS
(2018/11/08-10, &WR).

{Japanese Presentations)

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

MEBEX )2 X VERARENEOERER - B6 & FBRROD translatability-PDS & H1C ADAFE~BRERDIL
HZh5~. He0RIEANRBHEEFRFMES (2018/05/31-06/02, TE).

AR | BIED CADA. BOOLBXREFEFRFMESR (2018/06/14-16, RE).

MEEX : RERFEDENEEE CADAREEFRES LU PKC: TADAFEELDBELIREHER. 58512
EHAN—F>YV E - EEFESHEREI T LA (2018/07/05-07, RER).

IAIRES ( FFCADAMRE - BERESE. F400RTIF—7 R\ AJ—X (2018/08/04-05, W#R).

A BRI CADADDIE LS CEERX) (EERENHY). B/EYI—TAD AL F— (2018/09/02,
BR).

WAIRE, WAE, TYRE, SEAE XS, SESR SKE tEEk: SREESICL5EHT
FROBNES BRI >0ME. S 27 L. BRSEEEDETILEAS UNEYF— 3
V. #E36EBAARORNY FEE (2018/09/05-08, E4).

MHERBX | TADAZENA K542 2018 BEIRA Y b~@inE CADAZHRIOIC. $17[E] EEERET 4 —
Z L (2018/09/21, ).

MEBX @ TADADREREE, fwE - BRIPEROZEIE, BREEEEZZEUNICEHLL LD D, i
RN ThAD AL ZF— (2018/10/06, KFR).

WL, MAAREERR, BlfEG, Fo)ll5HE, AUIsRs, Htki=, SHME, MHEX, 24Z iPEER
BREZ2UVIICBIT2RE - KEMFHEBUOMBORE - SHEREREZBIEL C—. BAREENR
F2 E77E8F s (2018/10/10-12, LE).

AIRER | ChADA. REHEALER BREEERFE - AHs (2018/10/14, REB).

FEZEBH | Functional Brain Mapping by ECoG-Recent Development -ECoG T K B RiERE< v > 0 —Z D1
FOFA—. BS2EHEERTCADAFRFMESR (2018/10/25-27, &E&).

AHBBK - 72 S V& AMPA SRIA—ERE L ERERD translatability —F/ERIE, TADABRIES PDS © BaE
RS, B52EBBEARTADAFRFMER (2018/10/25-27, 1#5K).

MABER | EEEE L LI TADAERMEEE S CADAZERRDRE BARTCADAFERDI v 32!
CTADAEZEDZFMEICT L TDFITAMNDTR. B52EAXTCADAFRFMESR (2018/10/25-27, #5%) .

AHEEE, TIRRE, REN, FtkEs, BEREs, BHEEX  REBSRBICK DhigE<x v EV Y. B
48 BB AR AIEEEFRF AR (2018/11/08-10, WR).
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41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

52.

53.

54.

55.

56.

57.

WL, MaAEEss, BfGRE, Ji)l15HE, AdUIsRs, g, SHME, MEEBX, =4F ke
TZRUVY. BAMBFBERHEEREFRFMASR (2018/11/08-10, EHR).

MEBEX BB F 24 2 2018ITHE DL, TALADBERERE. £20B-1—0 MY 721 TTADA]
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MHREX  TADARERIEAADZ X L-up todate )7 - Za—OVHSHEBAHZ I L~BLEES
BB LR T TO—F~. TILEZ A=k AV T 75 (2019/02/03, TR).

MHBER 1 TADAETER, TADAEREROEEMDENL?. F19EBEREARR FINARE
(2019/02/15, EWeF).

MHBEX | TADADBIE BEDRADFER. BAMAETR, F4EEREEMMERTOT S A
(2019/04/14, =ER).

MWHARX © CADABRRERE : Ty vl BEANICBEEZATHEINEDY). TAHATZA =7
7+t =7F—inChiba (2019/04/19, F%).
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DIER LBWER~EIARICHIT 2L 2EEDSHIT (43) (2019/05/19, KBR).

AHABEX 1 B16RIEEHBE L= — Hands-on TRGKR]. 2B60EAARMEEFREMAR (2019/05/24, KiR).

. OBHEBBX 21D TADADE S BE | CTADARERR. £ 37 BB A AT RERER (2019/11/05-

07, ®m).

JEHBER © Berger SR E 55 HDRK - BEEIDIFZE - BEPR & 5%, Berger 3882, 5549 [B|H AR AR E
B2 (2019/11/28-30, B8).

MEBX | TADAEELEIFMESEREED, TNHMBREL. F61 REAERFERFM AR (2020/08/31-
09/02, FELL).
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b BBEI—R 7 TAHOARELRERFILESREEDL, TNHMBRE. $B61 B AREEFRFMESR (2020/
08/31-09/02, FELL).

MEBEXR : TAD A IRNEERD FEY 7 X, AREEEL ST CADAREREA. B79E HAMERENNER
fe= (2020/10/15-17, Rl (web)).
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web).
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£ (2021/01/20-21, 8 (web)).
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BA8EIAAETRREFRFMESR (2021/02/12-14, web).
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M Oral and poster presentations

International presentations

. Tomohiko Murai, Takefumi Hitomi, Riki Matsumoto, Yuki Kawamura, Masutaro Kanda, Ryosuke Takahashi, Akio

lkeda: Scalp-EEG could record both ictal DC shift and HFO even with time constant 2 sec: a case report, the 12th
Asian&QOceanian Epilepsy Congress (2018/06/28-07/01, Bali, Indonesia).

Masaya Togo, Takefumi Hitomi, Tomohiko Murai, Hajime Yoshimura, Masao Matsuhashi, Riki Matsumoto, Michi
Kawamoto, Nobuyuki Kohara, Ryosuke Takahashi, Akio lkeda: Short “infraslow” activity with burst suppression
in acute anoxic encephalopathy: a rare, specific ominous sign with acute post-hypoxic myoclonus or acute
symptomatic seizure, the 12th Asian&Oceanian Epilepsy Congress (2018/06/28-07/01, Bali, Indonesia).

Shuichiro Neshige, Kazuki Oi, Katsuya Kobayashi, Takefumi Hitomi, Akihiro Shimotake, Daiki Fujii, Riki Matsumoto,
Shuhei Kasama, Masutaro Kanda, Yoshiaki Wada, Ryosuke Takahashi, Akio lkeda: Clinico- electrophysiological
impacts of small dosage of perampanel on patients with refractory cortical myoclonus: a case series study, the
12th Asian&Oceanian Epilepsy Congress (2018/06/28-07/01, Bali, Indonesia).

Shuichiro Neshige, Katsuya Kobayashi, Masao Matsuhashi, Akihiro Shimotake, Takefumi Hitomi, Takayuki Kikuchi,
Kazumichi Yoshida, Takeharu Kunieda, Riki Matsumoto, Ryosuke Takahashi, Susumu Miyamoto, Hirofumi
Maruyama, Akio lkeda: Rational cortical mapping algorithm for epilepsy surgery: non-stimuli, multi-intrinsic
brain activities without cortical stimulation, the 12th Asian&Oceanian Epilepsy Congress (2018/06/28-07/01, Bali,
Indonesia).

Takefumi Hitomi, Katsuya Kobayashi, Takeyo Sakurai, Tomohiko Murai, Shamima Sultana, Masako Kinoshita,
Akihiro Shimotake, Riki Matsumoto, Ryosuke Takahashi, Akio Ikeda: A homozygotic mutation with severe benign
adult familial myoclonus epilepsy (BAFME), the 12th Asian&Oceanian Epilepsy Congress (2018/06/28-07/01, Bali,
Indonesia).

Takefumi Hitomi, Katsuya Kobayashi, Shuichiro Neshige, Shamima Sultana, Kei Sato, Kosuke Tanioka, Akihiro
Shimotake, Riki Matsmoto, Ryosuke Takahashi, Akio lkeda: Temporal change of electroencephalogram in benign
adult familial myoclonus epilepsy (BAFME), the 12th Asian&Oceanian Epilepsy Congress (2018/06/28-07/01, Bali,
Indonesia).
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Shunsuke Kajikawa, Katsuya Kobayashi, Masako Daifu, Masao Matsuhashi, Takefumi Hitomi, Yukihiro Yamao,
Takayuki Kikuchi, Kazumichi Yoshida, Takeharu Kunieda, Riki Matumoto, Ryosuke Takahashi, Akio lkeda: Ictal
direct current shifts can be intracranially recorded even with time constant 2 seconds, the 12th Asian&Oceanian
Epilepsy Congress (2018/06/28-07/01, Bali, Indonesia).

Mitsuhiro Sakamoto, Riki Matsumoto, Junpei Togawa, Hirofumi Takeyama, Yuichiro Hashi, Katsuya Kobayashi,
Akihiro Shimotake, Frank Leypoldt, Klaus- Peter Wandinger, Takayuki Kondo, Ryosuke Takahashi, Akio lkeda:
Revised diagnostic algorithm for autoimmune epilepsy without antibody testing: its proposal and validation
with a retrospective cohort, 16th Asian Oceanian Congress Of Neurology (2018/11/08-11, Seoul, Korea).

Tamaki Kobayashi, Riki Matsumoto, Akihiro Shimotake, Masaya Togo, Yoshiki Arakawa, Yukihiro Yamao, Takayuki
Kikuchi, Kazumichi Yoshida, Akio lkeda, Shiro Yano, Takaki Maeda, Hiroshi Imamizu, Susumu Miyamoto: The role
of the insula in sense of agency: supportive data from neurosurgical cases, 16th Asian Oceanian Congress Of
Neurology (2018/11/08-11, Seoul, Korea).

Katsuya Kobayashi, Riki Matsumoto, Kiyohide Usami, Akihiro Shimotake, Masao Matsuhashi, Yukihiro Yamao,
Takayuki Kikuchi, Kazumichi Yoshida, Takeharu Kunieda, Ryosuke Takahashi, Akio Ikeda: Underlying excitability at
the focus modulates network dynamics of seizure propagation: a single-pulse electrical stimulation study time-
locked to spike and post-spike slow, American Epilepsy Society (AES) 2018 Annual Meeting (2018/11/30-12/04,
New Orleans, USA).

Shunsuke Kajikawa, Masao Matsuhashi, Katsuya Kobayashi, Takefumi Hitomi, Masako Daifu, Yukihiro Yamao,
Takayuki Kikuchi, Kazumichi Yoshida, Takeharu Kunieda, Takao Namiki, Ichiro Tsuda, Riki Matumoto, Ryosuke
Takahashi, Akio Ikeda: Ictal direct current (DC) shifts can be classified with 2 patterns: Comparison of ictal DC
shifts between time constant 10 sec and 2 sec: attempt of classification with cluster analysis, American Clinical
Neurophysiology Society, 2019 Annual Meeting and Courses (2019/02/06-10, Las Vegas, USA).

Kazuki Oi, Shuichiro Neshige, Takefumi Hitomi, Katsuya Kobayashi, Maya Tojima, Masao Matsuhashi, Akihiro
Shimotake, Daiki Fujii, Riki Matsumoto, Shuhei Kasama, Masutaro Kanda, Yoshiaki Wada, Hirofumi Maruyama,
Ryosuke Takahashi, Akio lkeda: LOW-DOSE PERAMPANEL IMPROVES REFRACTORY CORTICAL MYOCLONUS BY
THE DISPERSED AND SUPPRESSED PAROXYSMAL DEPOLARIZATION SHIFTS IN THE SENSORIMOTOR CORTEX. 7th
Asian-Oseanian Congress on Clinical Neurophysiology (2021/01/30-02/01, web)

Maya Tojima, Masao Matsuhashi, Takefumi Hitomi, Kazuki Oi, Katsuya Kobayashi, Kiyohide Usami, Akihiro
Shimotake, Ryosuke Takahashi, Akio lkeda: Origin of giant somatosensory evoked potentials (SEPs) using
principal component analysis: P25-HFOs were exclusively seen in benign adult familial myoclonus epilepsy
(BAFME). 7th Asian-Oseanian Congress on Clinical Neurophysiology (2021/01/30-02/01, web)

Haruka Ishibashi, Kiyohide Usami, Shuichiro Neshige, Hirofumi Maruyama, Ryosuke Takahashi, Akio lkeda: How
to identify posterior dominant rhythm among obscuring EMG artifacts in psychogenic non-epileptic seizures:
Time-frequency analysis can help us. 17th Asian Oseanian Congress of Neurology (2021/04/01-04, Taipei, Taiwan
(web))

Maya Tojima, Shuichiro Neshige, Takefumi Hitomi, Masao Matsuhashi, Kazuki Oi, Katsuya Kobayashi, Kiyohide
Usami, Akihiro Shimotake, Ryosuke Takahashi, Akio lkeda: Markedly suppressed and prolonged giant SEPs by
perampanel: a decade-long course in Unverricht-Lundborg disease. 17th Asian Oseanian Congress of Neurology
(2021/04/01-04, Taipei, Taiwan (web)).
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16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Masaya Togo, Riki Matsumoto, Takuro Nakae, Hirofumi Takeyama, Katsuya Kobayashi, Kiyohide Usami, Akihiro
Shimotake, Takayuki Kikuchi, Kazumichi Yoshida, Takeharu Kunieda, Susumu Miyamoto, Ryosuke Takahashi,
Akio lkeda: Human medial parietal cortices have distinct connectivity patterns: Evidence from standardized
connectivity map using cortico-cortical evoked potential, 5 41 [a] A A#ZRIZF A2 (2018/07/26-29, ##F).

Shunsuke Kajikawa, Katsuya Kobayashi, Masako Daifu, Masao Matsuhashi, Takefumi Hitomi, Yukihiro Yamao,
Takayuki Kikuchi, Kazumichi Yoshida, Takeharu Kunieda, Riki Matumoto, Ryosuke Takahashi, Akio lkeda: Ictal
direct current shifts with time constant (TC) 2 seconds and its comparison with TC 10 seconds: Invasive EEG data
from intractable human epilepsy, 2541 Bl HAMHERIF A= (2018/07/26-29, FF) .

Makiko Ota, Akihiro Shimotake, Riki Matsumoto, Mitsuhiro Sakamoto, Masako Daifu, Takuro Nakae, Takayuki
Kikuchi, Kazumichi Yoshida, Takeharu Kunieda, Susumu Miyamoto, Ryosuke Takahashi, Matthew Lambon-Ralph,
Akio lkeda: Compensation of semantic memory after dominant anterior temporal lobe resection in epilepsy
surgery, 25 41 B H AR F K= (2018/07/26-29, 7).

Akihiro Shimotake, Riki Matsumoto, Katsuya Kobayashi, Takayuki Kikuchi, Takeharu Kunieda, Susumu Miyamoto,
Ryosuke Takahashi, Matthew Lambon-Ralph, Akio lkeda: Visual and auditory semantic processing converges in
the anterior temporal lobe, 2541 Bl H AE#ERIF A= (2018/07/26-29, ##F).

Masako Daifu, Riki Matsumoto, Akihiro Shimotake, Makiko Ota, Mitsuhiro Sakamoto, Katsuya Kobayashi,
Takayuki Kikuchi, Kazumichi Yoshida, Takeharu Kunieda, Ryosuke Takahashi, Matthew A. Lambon-Ralph, Akio
lkeda: Double dissociation of the semantic and phonological processing in reading Kanji and Kana words - A
quantitative low-intensity cortical stimulation study, 55 41 5] H A& RIF A% (2018/07/26-29, #7) .

Akihiro Shimotake, Riki Matsumoto, Katsuya Kobayashi, Takayuki Kikuchi, Masao Matsuhashi, Kazumichi Yoshida,
Takeharu Kunieda, Susumu Miyamoto, Ryosuke Takahashi, Akio lkeda: Functional mapping of visual and auditory
semantic processing in the anterior temporal lobe, 55 52 ElHA T AHDAFEZMES (2018/10/25-27, #R) .

Norihiro Muraoka, Riki Matsumoto, Katsuya Kobayashi, Ryosuke Takahashi, Akio lkeda: A case of focal epilepsy
presenting the lower jaw, 55 52 BIAA T AN AZEFMiES (2018/10/25-27, #5) .

Masayuki Honda, Riki Matsumoto, Akihiro Shimotake, Yuichiro Hashi, Mitsuhiro Sakamoto, Daiki Fujii, Katsuya
Kobayashi, Takahiro Mitsueda, Akira Kuzuya, Ryosuke Takahashi, Akio lkeda: Chronological volumetry of
amygdala, hippocampus and whole brain and association with clinical course in patients with anti-voltage-
gated potassium channel-complex antibodies associated limbic encephalitis (VGKC-LE), &8 52 BIHAT ADAF
KF &R (2018/10/25-27, #EER) .

Shunsuke Kajikawa, Masao Matsuhashi, Katsuya Kobayashi, Takefumi Hitomi, Masako Daifu, Yukihiro Yamao,
Takayuki Kikuchi, Kazumichi Yoshida, Takeharu Kunieda, Takao Namiki, Ichiro Tsuda, Riki Matsumoto, Ryosuke
Takahashi, Akio Ikeda: Cluster analysis can help classify the ictal direct current (DC) shifts into 2 types, 5560215
FERFREMER (2019/05/22-25, KiR) .

Miwa Takatani, Shuichiro Neshige, Masao Matsuhashi, Akihiro Shimotake, Takefumi Hitomi, Riki Matsumoto,
Ryosuke Takahashi, Akio Ikeda: Epileptic slow in scalp EEG or red slow: a new concept in clinical EEG by means of
wide-band EEG, £ 60 [l H AR F R F AR (2019/05/22-25, KFx).

57



58

IV. Publications and Congress Presentations NI

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Maya Tojima, Shuichiro Neshige, Takefumi Hitomi, Kazuki Oi, Katsuya Kobayashi, Masao Matsuhashi, Akihiro
Shimotake, Riki Matsumoto, Masutaro Kanda, Hiroyuki Ishiura, Shoji Tsuji, Ryosuke Takahashi, Akio lkeda:
Phenotype-genotype association in benign adult familial myoclonus epilepsy (BAFME): EEG findings vs. repeat
length, 25 60 Bl B AR FRFMAR (2019/05/22-25, KFR) .

Takefumi Hitomi, Shuichiro Neshige, Maya Tojima, Katsuya Kobayashi, Kazuki Oi, Shamima Sultana, Akihiro
Shimotake, Riki Matsumoto, Ryosuke Takahashi, Akio lkeda: No or little progression of EEG abnormality
in genetically proven benign adult familial myoclonus epilepsy (BAFME), 5 60[c]HAMREF2FM AR
(2019/05/22-25, KXFR) .

Shunsuke Kajikawa, Riki Matsumoto, Katsuya Kobayashi, Masao Matsuhashi, Tadashi Okada, Mayumi Otani,
Masaya Togo, Hirofumi Takeyama, Kiyohide Usami, Akihiro Shimotake, Yukihiro Yamao, Takayuki Kikuchi,
Kazumichi Yoshida, Ryosuke Takahashi, Akio lkeda: Exogeneous input to the epileptic focus modulates high
frequency activities at the site of stimulation: a direct single pulse stimulation study. 5 43 B B AEERIFE RS
(2020/07/29-08/01, #8F) .

Kyoko Hosokawa, Kiyohide Usami, Masaya Togo, Takehumi Hitomi, Akihiro Shimotake, Masao Matsuhashi,
Daisuke Danno, Takao Takeshima, Yoshihisa Tatsuoka, Ryosuke Takahashi, Akio Ikeda: Reappraisal of abnormal
EEG in migraine by wide-band EEG: a pilot study. 55 61 [B] H AR FERZ M AS (2020/08/31-09/02, [ELL).

Kozue Hayashi, Masaya Togo, Kiyohide Usami, Yukihiro Yamao, Akihiro Shimotake, Takefumi Hitomi, Takayuki
Kikuchi, Masao Matsuhashi, Kazumichi Yoshida, Susumu Miyamoto, Ryosuke Takahashi, Akio lkeda: ISA is
associated with transient cortical dysfunction and hyperperfusion in Moyamoya disease. 25 61 [B] H A ##iZF a5
filTR= (2020/08/31-09/02, L) .

Kiyohide Usami, Riki Matsumoto, Anna Korzeniewska, Akihiro Shimotake, Takuro Nakae, Masao Matsuhashi,
Takayuki Kikuchi, Kazumichi Yoshida, Takeharu Kunieda, Ryosuke Takahashi, Nathan Crone, Matthew
Lambon Ralph, Akio Ikeda: Neural processes during picture naming are lateralized and category-biased in
occipitotemporal areas. £5 61 Bl H AR F 2 F A= (2020/08/31-09/02, 1L .

Miwa Takatani, Masao Matsuhashi, Shunsuke Kajikawa, Masaya Togo, Kiyohide Usami, Akihiro Shimotake,
Takefumi Hitomi, Ryosuke Takahashi, Akio Ikeda: Red slow detection in scalp-EEG recorded from epileptogenic
zone of temporal lobe epilepsy patients. 55 61 Bl HAR#EF2F A% (2020/08/31-09/02, FFLL) .

Katsuya Kobayashi, Kenneth Taylor, Balu Krishnan, Michael J. Mackow, Lauren Feldman, Andreas V. Alexopoulos,
John C. Mosher, Richard M. Leahy, Akio lkeda, Dileep R. Nair: A promising physiological guide before RNS
therapy: cortical responses to electrical stimulation. 58 62 [a] H AR F MRS (2021/05/19-22, &) .

Mayumi Otani, Riki Matsumoto, Akihiro Shimotake, Mitsuhiro Sakamoto, Takuro Nakae, Masao Matsuhashi,
Takayuki Kikuchi, Kazumichi Yoshida, Takeharu Kunieda, Matthew A Lambon Ralph, Susumu Miyamoto, Ryosuke
Takahashi, Akio lkeda: Anatomo-functional correlation of language areas: principal component analysis of
mapping findings. £ 62 [6] B AR F R F M AR (2021/05/19-22, RED) .

Shunsuke Kajikawa, Katsuya Kobayashi, Riki Matsumoto, Tadashi Okada, Mayumi Otani, Masaya Togo, Kiyohide
Usami, Akihiro Shimotake, Masao Matsuhashi, Yukihiro Yamao, Takayuki Kikuchi, Kazumichi Yoshida, Ryosuke
Takahashi, Akio lkeda: Direct, not network-mediated, electrical stimulation reduces excitability in the epileptic
focus. 85 62 BIH AR FRFIM AR (2021/05/19-22, RE) .
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38.
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Miwa Takatani, Masao Matsuhashi, Shunsuke Kajikawa, Kiyohide Usami, Akihiro Shimotake, Masako Daifu-
Kobayashi, Takefumi Hitomi, Ryosuke Takahashi, Akio lkeda: Focal delta slow wave with fast oscillations in scalp-
EEG may represent epileptogenicity in epilepsy. 55 62 Bl A ASFF S iTAS (2021/05/19-22, F=ES) .

Akihiro Shimotake, Riki Matsumoto, Katsuya Kobayashi, Kiyohide Usami, Takayuki Kikuchi, Masao Matsuhashi,
Kazumichi Yoshida, Takeharu Kunieda, Susumu Miyamoto, Ryosuke Takahashi, Matthew Lambon-Ralph, Akio
lkeda: Functional mapping of semantic processing in the anterior temporal lobe. 25 62 [6] H A MHEFE 22 AS
(2021/05/19-22, F#E) .

Maya Tojima, Atsushi Shima, Takefumi Hitomi, Tomohiko Murai, Hirofumi Takeyama, Katsuya Kobayashi,
Kiyohide Usami, Akihiro Shimotake, Masao Matsuhashi, Nobukatsu Sawamoto, Ryosuke Takahashi, Akio
lkeda: Hypometabolism of cerebral cortex in progressive myoclonus epilepsy. 562 [a] HAHEF 22 M AS
(2021/05/19-22, %) .

Kiyohide Usami, Riki Matsumoto, Anna Korzeniewska, Akihiro Shimotake, Takuro Nakae, Masao Matsuhashi,
Takayuki Kikuchi, Kazumichi Yoshida, Takeharu Kunieda, Ryosuke Takahashi, Nathan Crone, Akio lkeda: Living or
non-living at the early-stage in mesoscale network dynamics during visual recognition. 5 62 Bl H AR F A%

firAkz (2021/05/19-22, =#R).

Takefumi Hitomi, Maya Tojima, Kazuki Oi, Shamima Sultana, Masayuki Honda, Hirofumi Takeyama, Katsuya
Kobayashi, Akihiro Shimotake, Kiyohide Usami, Masao Matsuhashi, Ryosuke Takahashi, Akio lkeda: No or little
R4 A B4

progression of EEG abnormality in benign adult familial myoclonus epilepsy (BAFME). 55 62 [a] H AfEF 2541
K= (2021/05/19-22, &) .

. Shunsuke Kajikawa, Masao Matsuhashi, Tamaki Kobayashi, Takao Namiki, Akio lkeda: Pathophysiology of glias

and neurons in epilepsy: Correlation between ictal DC shifts and pathology. 562 B AMHEFRZMAS
(2021/05/19-22, :2%R) .

Kyoko Hosokawa, Kiyohide Usami, Yu Tatsuoka, Masayuki Honda, Takehumi Hitomi, Akihiro Shimotake, Masao
Matsuhashi, Daisuke Danno, Takao Takeshima, Yoshihisa Tatsuoka, Ryosuke Takahashi, Akio Ikeda: Reappraisal of
abnormal EEG in migraine by wide-band digital EEG. 55 62 Bl H AR F 2 F A% (2021/05/19-22, &) .

Masako Daifu-Kobayashi, Masao Matsuhashi, Morito Inouchi, Katsuya Kobayashi, Akihiro Shimotake, Takefumi
Hitomi, Takayuki Kikuchi, Kazumichi Yoshida, Takeharu Kunieda, Riki Matsumoto, Ryosuke Takahashi, Akio lkeda:
Red slow in epilepsy surgery: Interictal co-occurrence of slow and high frequency activity. 5 62 [6] B A #HEF &
FifrAe (2021/05/19-22, 7ER) .

Kozue Hayashi, Kiyohide Usami, Masaya Togo, Yukihiro Yamao, Akihiro Shimotake, Takeshi Funaki, Takefumi
Hitomi, Takayuki Kikuchi, Masao Matsuhashi, Kazumichi Yoshida, Susumu Miyamoto, Ryosuke Takahashi, Akio
lkeda: Slow and infraslow of scalp EEG is associated with transient neurological events in Moyamoya disease. 25
62 B H AR FRF AR (2021/05/19-22, RER).

{Japanese Presentations)

45.

46.

TORIESR, MAAREEEE, NERE, WWAIR, HtEE, SHINE BEREUE, E4%, SERE, UHEEX 1T
A1 BT BEMESNFORE | SEEREERIAZ AU R, Mgt =7 — (2018/07/09, =ER).

WY, FNHEE, W, AREX, AHEF WBEE, LEFL, %tEsE SHEHME BESEs,
AR, BIBRE, JMHEMAX | Ictal DC shifts DFELR 105D & 2MDIBENROKCER - RTDOIRE, BRE
R CHRBENSD ?. BI4LEAKRTCADAFEREH AR (2018/07/29, KIR).
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SRR, WAEESs, KHERCT, IAotsh, ISR, kRS, FISE, BERER B4XE, SRR,
AR : RISREERRIBUIRERIC BT 2 ERBAMKEEDIREY. 42 EIBAMROEFRFMESR (2018/09/13-
14, WL72).

FERE, AREX, KHNE, BOBM, ENF—EE, Wissk, TR, WBELE, AER SRR,
AEBESK ¢ PRIAERZAIF « TIERE LIERMERARREE S 47 0—-X A TAD A (BAFME) D3RZASHID
K. RS2EBAXRTCADAFRF iR (2018/10/25-27, #&5F).

BINBEN, NHEE, IWBEL ARREX, KEEF WHBELE LEFL, HtiEsE STHE EES,
aAIEEE, BBRE, WHRX | MEANRKECERICK D Ictal DC shifts DEEL 107, 2MTOLRE JUER
ERCRCORIAFN S DBHE. BO2EHATADAFRFMESR (2018/10/25-27, #5).

BEF LS, WBEL, HAIEES, MRS | KRR EREE AU BRI E R E DM v €Y DT
VAU ZL D TADASNEOREBSHMRES 5 OAENEEDRY. B52BARTADAEESIES
(2018/10/25-27, #&&K).

ForEsE, IWER, xHIEE, (LE=IL, THENE, JWEssk, TTIRE, AR, MHEEX, ERESE, 4=
TADAICEITZ2BETFMOKRE. £52EEEATADAFREMESR (2018/10/25-27, #E).

AR, BRF—ES, IWEssk, BB, AHNE, TS, IBEE, IAIERR, FHEEAR, B
TERX, BRRE, WHEBX REMARRKEIF 7 A—XATAbA (BAFME) IZEIF2FRRETFD E—
b E R EEFPIROBR. F52EAXRTCADAFRFMESR (2018/10/25-27, k).

TMBE, WAIESR, WEE, BtEE, WBE4L, EHEME BEREs B4AZ, BBRE JHHEHEX:
Functional mapping of visual and auditory semantic processing in the anterior temporal lobe. ZE52BIEATA
MAFRFMER (2018/10/25-27, #H).

FPEESH, BEER, MERE, BEE BKFE, REELE HRRE WARES BHEE  SxURRN
Z 1T LIe CAD A BB DR EEG-IMRI D15, B 52EBIHATADAFRFMESR (2018/10/25-27, #5H).

TORIIESE, MAIRER, TIIBRE, MBEE, /IWIR, RittfEs, THENE BfRESE, B54F, BBRHE, MHEEX:
SHEEREBIRAIC L 2 RNEHEEDRFEHIBORET | RERBGRRICSTERETOIENRE. $£48
O B AEARFEERFRFIMASR (2018/11/08-10, BWR).

Ba-ILHES, A, NMBE, RkAoth, HAE, FILERE, HILE], WSk, FEEBR, i
BELE, \WR=L, ®EE: S8y N7 —JRICEIT 2P EEBFOR-EIRINDIRE. 5 48 BIH AERRH
REBFRFMAS (2018/11/08-10, HR).

BINBEN, MWBELE, WL ARREX, KEEF, LB=L, HtiEs THIE BEER TAFEX,
2E—ER, MAEDR, BBRE, MHEXR  BENEREEM (Ictal DC shifts) DOBEEMLDEH; @ KEHK 107
E2RDLE LV S A2 — D, F 48 M AARBREREEFRFMASR (2018/11/08-10, ).

AR, /S, ERE RS SRR, MHEERK RUERAZREREEF 7 0—X A TADA (BAFME).
2B 48 B A AR BREEFRF AR (2018/11/08-10, RR).

T, aAEes, HRBE, WREE, /IWiEsk, FERBR, AREX, TIS, HEsE, SHENE,
BfEs, 242, SRERE, SHHEX  BHICHIT2BAREEFOREE | REMKICHT 2 EREREEERE
BRI L 2185, F48 B AABIREREEFRFMAR (2018/11/08-10, RR).
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OIS, ™IRE, B, WStk AEes BRRE, JHUHEEX ORI CADAREFLER%Z
ZLICESRERETADAD . FHABRIEABRRFREREFRFIIASR (2018/11/08-10, BHR).

AR, BRNFE—ER, /WABEL, iR IEes, BRRE, tWHEX BnFREREOREMARRKE=4 70—
XATHhDA (BAFME) ITBIFZ2ERFERBEFREBNM (EKRSEP) & CREFDIGMR. 548 [0l B AR
FEBFRFMAR (2018/11/08-10, HR).

ABERR, FaAREESR, FMEERR, TR, WWEEL, FtEs, SHNE BEKEG, SRR, HEEX:
RUWTcREY. 25480 BARBARHREEFRFMASR (2018/11/08-10, RR).

OUTSER, AR, AER, L@, WSk, TITRRE, WBEL, ILRFL, FitEsE, SHE,
BIfEe, SHHAEKX, 4% | RERBREFEBN (CCEP) (B 2RBRIL~HERY N T —U D8R
RISEEDZ M ~. 548 B ARERFEEEFRFMAS (2018/11/08-10, RR).

WEZE, AL, /WESSL HRIET, MBEL, I=E, REX, NTRBE, LWE=L, #itfE=,
SHEME LT, BERE HHEX  RERBREFHEEM (CCEP) ONELNHDIRE. H48EBER
FRPRFEEIEF 2T AR (2018/11/08-10, HR).

BOBM, WA, AREF, TALET JWlisk, TTIEE, WBEL, BBRE, JMHEEX : #1 VGKC
RBEESHEINVAG A DEERUT< — 1 — & | BIFRRONZRIC DR EEIREHATIC K SR, 548D
AAREAREEEEFRFMAR (2018/11/08-10, BR).

NEMZ, WBEE, ARREX, WAHEZE BHERE, MHEX FER | SRENTIRSREDEERE
PEDRBAIICS X 27E. 48R AABREREEFRFMAS (2018/11/08-10, RR).

ABSEE, FAREERR, FMERRER, TR, WBEL, HEN, ')k, BRES, LBFL, HtEE,
SHmE, EErs, BBRE, MEREX  CTAbARY NT—7DREMEIFTADAER TOEE - #1f(C
FVENICERT 2 RERBEBFAHEBAZBAVRET. $48EIAARRKRERERFRF M AR (2018/11/08-
10, &RH).

AERAR ERIRRR DK - BEARERE. B5EISCEA - TADAMKEN\Y AF 22 +— (2018/11/17-
18, F#i).

RABIIEF, FERES #IIBEN, TRE, Rkaotsh AZIES, WAESE HHEX S8R B
ORI TREAENEN LB RBME TADADIE. EB14ERERTADAFRITEM SR (2019/07/29,
KIR) .

BINBA, TMRE, NAN, NHEE, BOSHM, WS, AREX, WBELE, WAESRE RRE,
ATFE=F, MWHIBX BEERH X EHSFESER direct current (DC) shifts HREBMICHIR LIEEES
R CHADAD2A). Be0ETEERE TADARES (2019/03/16, FER).

BORR, TMRE, AREX, EAEET ARt WP S, MBEE, AR twHBX, S8EH:
BABENDKFEDERE, EFMNNORRIEEET 5 CADAMERIR (Epileptic nystagmus) %538z {AIEE
ETADAD—H. B0RFERRER TADAEESR (2019/03/16, FTER).

BT, #®)IBN, AZIEE, AREX, TIBE, AAES, tHEk BERH BRI, SDE
FiTi% CSD (cortical spreading depolarization) Ma2#x & F4E DC (Direct current) &Bfir& DEE : AMBMER MM
FERREMRICIET ONAMER DN Tc—6l. B0EREERE TANAIEES (2019/03/16, RED).
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73.

74.

75.

76.

77.
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79.

80.

81.

82.

83.

84.

\

TORIESR, faAIERs, TITRRE, /AR, VIR, tiE=, MBEL, SHE, BRER 24F, BRRE,
AMERAX | BHESFICEDOLIEHFIER Y U7 RERBEREFHREM (CCEP) ZRAVRE. F60E
AAMRFRFM AR (2019/05/22-25, KIR).

TR, WwAES, A, FtlEE, THILE WBEE BEREA Z4AFE, BRRE, tEEX:
BFREHIMERBICK 2 EEMET Y EV T OBAE. F0RIBAMREFRFMASR (2019/05/22-25, KBR).

RBIIEF, FERER. ®IIBEN, TIRE, Rkastsh, AZIEF, AES HHEX S8R - BN
EHORMETCREAELNEN LB REME TADADH. B14EREATADAFRITE#M SR (2019/07/29,
KFR).

FEMES, TMIEE, SMF—8E, MAEE, +AE, AZESE, RIUES, WS, FERFR, AREX
WBEL, SHREE, KEBR, MEMA, LWE=L, FtEs, SHhE, wARES BREE SRR,
BAZE, MERX | CTALANRRBICOMNENGHE - HEEZBR LT VTV RT LOEH;. %
61 EIFERRE CADAERTER (2020/08/01, web).

NS, TR, FEREER, TMRBE, &KE, WBEL, BRI MHEREX, BBEH  EEESR
TRDOADRBRITUED IV ZF VMEEAERD, AV F o mRlic K RIEEEDNER SO I—H. £61EIR
WERTADAEES (2020/08/01, web).

HILES, WAE REME, KXZEZE BE RANL MM FEXBR GHBERE tHHEHEBX:
Clinical and laboratory Features of Elderly-Onset Temporal Lobe Epilepsy : comprehensive data analysis. 2561
B HARFRFM AR (2020/08/31-09/02, ).

FEMER, \iE—, HREE, &I, B)IEE, wERT, IWESk, TBE, FMEEER, WBEE,
BERE, AKX, BRES  FAREREE RO MEFETER TADADEERRER)RICBHE Y 2 RIR DY RV
Eo1 B AAERFERFM AR (2020/08/31-09/02, ).

BEEEL, BB, FERFR, THEBE, ARRX LWE=L #tkEs SHEE 24%, WBELE,
REF750, BERE, MHEBX  BRTCADAEBET, MREN KEEOZENRENFFERIRICRS T SRR
261 B AXEEFRFEMAS (2020/08/31-09/02, ).

MEE, FEMES, AHFEBA, XHIEH, TEE, SMF B FIEEER, WBEE, WEFL, HilEs,
SHME, WAES BREE BBRE, =24, MHEX  CADANEIAERBISOFHRIC SIS 2 MEG D
BEROBRSENES. $H61BAAHEFERFMAS (2020/08/31-09/02, FALL).

R, AZEF, BREXRT, BRRE HHEX I 8N TCALAMRSOBRRNEE. 2550 BB AR
R BFRFMES (2020/11/26-28, D).

BHES, #AxHEss, TMHRE, kAadtsh, FUIERE, WBEL, HtfE=, SHIE BIRES, Lambon
Ralph Mathew, EAZ, BiEREH, MHEEBX : CADANBDOREETRIAIC K HEEMET Y ETITBIT
DYERERERERIDREY. 550 M AARKRFREEEFRFMESR (2020/11/26-28, RER).

W)IBRY, MBEYE, AR, AT, S8FM, AAESE, LB, FiiEs, SHE RAIESE,
EHEE, 288, BiERE, MARBX | EHMERERRICRER M DB ERCE CREILERR D (Cortial
spreading depolarizations: CSDs) %528k CE /e 2ER | FRIRINER & EBREHDZER. 2 50 Bl B ARRARERE
BRASMES (2020/11/26-28, RED).
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aliEsh, FEFRER, BREF, WIhE, REBEL, MIFRF, BNF—HE, TTRE, 2ZEx, AREX,
WBEE, ALEX, BERE, tHEEX : KE RS COREMBEAERSI OB SIS OEMEIFTA
HAMEFELE (PNES) B2EICERCH 5. B 50RIBARRHREEFRFAMESR (2020/11/26-28, RE).

MIFTF, FESEBR, TR AZEE, ABREX, T™RBRE, WBE4L, BFAN, MELEX THEA,
EfEEE, AR | NEEREEENE (wide-band EEG) fEMTE BN BEEEICHT 2BORFT ROERET.
%500l H AR EEFSFMES (2020/11/26-28, =ER).

FERMES, AR, AHME, IWESR, FHEXRER TMRBRE, WBELE SBRE, MHEEX : RMA
NERBEMZ A7 B—XATAD A (BAFME) DNAF I —H—DREK | ERGRUEREFHREM (SEP) OF
ERARED (HFO) DZEABIERMT. 5550 B ABRKAHEEREFRFiESR (2020/11/26-28, FEY).

—NES, ®IIBN, TIRBRE, H)IEF BN, GiEldsh, AZIESE, WM, ARBEY, —=2RE,
WMBEL, EiERE, tHEBX : BTET 5 extreme delta brush [ITEBLL LA 2 LTz 2 B DER R - R 18
FHIRRET. 55500 H ARRREREEREFRFMES (2020/11/26-28, FER).

M, EFBER, TAER, LLESL, TIRBE, RS, ARBY, i, MBEL, SHE 4=,
BEBRE, BHEHEX . &P PREMRBEMEDEERSREREMETLEDEE | BEIEGREDERE. £
50[a] A ARBGAREIEEIBEFRFMES (2020/11/26-28, TED).

PIRRE, MBEL, MHERR, HEEAR  EMERICFIERNIC PLEDs (AE—RICADARRE) %58
&fc—hl. F50EBARKFEEEEFRFMES (2020/11/26-28, R=ER).

BEEL, BB, FEEER, TNRBE AREN LE=L, BtEsE SHE, WBELE BBRE,
BAZ, MHERAKX  EEAMRIEE TADAD SEEG ITH T DFEIER - HIEBI/HER hypersynchronous /32 —>/ D
EBUVOBRARWESR. £ 50 BABRKEREBRFRFMESR (2020/11/26-28, FER).

HFTRRR, KTES=F, BHEE, WBEE, SBRE, MHEEX | BRRK COJCRIBICH SERK - BE
EREEID FRRIIEE. 55 50 Bl B ABRARHREEFRFMESR (2020/11/26-28, RE).

LUARIBER, FERES, AHME, ARfEX, WiBE4L, HIUEY, FMEERSER, TIRE, BiERE, MHEE
K BERAMEREFFBEN (SEP) ITHIW TR Y R I LB R O ERESEREA (ERS) : cortical tremor & DESE.
%500 H ARRIREEFRPMES (2020/11/26-28, =ER).

FIFEIFR, WAIEER, AnnaKorzeniewska, ™R, HUI=RE, MAEESL, HitlfE=, HHE, BEREA,
BB R, Nathan Crone, Lambon Ralph Matthew, BB @ £ - IEEYDBRERIBILINE S TRE B4
RESCRZL 5T, S50 HARKREEERFRFMES (2020/11/26-28, ZED).

MEE, FEMEB, AFEA, KHIEHK TMHEE, SHH S FEEFR WBEE, IWB=L, FitEs,
SHME, WARES BEREE BRRE, 24, MHEIEX | CADANRIERBEIEOFRICESF 2 MEG D
BEROBRSENGE. 550 AAEREREEEFRFMESR (2020/11/26-28, RE).

BREREL, ®IBR,, FERBR, THEBE, IWESR, ARRX WLWE=L %tEs SEE =24%,
IBELE, AFi75h, BBRE, JMHEEX  #HoE AL AICEVL THIRN KEEDZENIRED FIFFRIRICE
59 %00 B16EBEATADAFRESMA R (2021/01/17, web).

PINFRE, ORESR, VMBEE, FEEBR, TRRE, WBEL, BRERE, JMHEX ERESKRTAD
ADEBRITED IV ZF >V MAEZ SRS, AV ZF UFic K Y RIFEEOWEZRDI—A. F16EIBATA
bAFERIEEMAR (2021/01/17, web).
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104.

106.

107.

108.

109.

111,

FERES, T™MRRE, EXF—80 MHEE, AZIE=FE, BB, WS, FhEER, AREX], MBEE,
SHER, RRER, WMEMA, LE=L, ®tEs, SHEfE TARZEX, WAER BEKRE BERE,
BAZ, MHBEBX I TADANELBEBEISOMERNFHMED DD AT > 772 X7 I & Specific Consistency
Score DEHMIIFDIRET. F44LBIBARTALANEF SR (2021/01/20-21, F18 (web)).

FWEIE, IWMBSEL FEFRBR, ABR2D, JLIIER, BAEk HHEX SBRH EAENS/(X
JWEL Y TARDAMEZF 7 O— XA ESTRENWE LTERERARREL 47 A—X XD A (BAFME)
D14 F231 EANFREEMA R (2021/03/13, web).

AT, FERBR, ') BN, TMRE, THRA, HEEX, SR ANMRARE SETERERZZL,
D TADAFEIEEDERZZ LTCABREBED—A). FO2RIERRE CADAERTER (2021/03/13, web).

B2 D, FEMES, AREX, BMF L IWEER, £ZESE, RILEX, FEEBR, TIHBE, BEE,
FULTEX, BERH, MEEX | Giant SEP (&) 258 -FBR D IS FEEMRE B> 7 F DR LY S 250
F 62 HAMRFERFM AR (2021/05/19-22, RED).

BEEEL, BB, FMEEER, TIRBE, WS, ARES, WRFL, ks, SHiE, WMBE4E,
BEBRE, MHEX : Hypersynchronous pattern %z 2 LIZBIBEE CAD ADREIEBIT DRI AL ? . $62[0]
AAMERFLPMAS (2021/05/19-22, =ED).

LLHRSBER, FBRES, /VBsER, ABRfEN, WBE4L, AHME, RUEX, FMEEFRE TIRBRE, BER
i, JWHREK : BAFME O cortical tremor MFAERE | B A SEP [CRFERIE T LB R EDRIES & fHEEA.
FE o2 HAMBREFRFMAS (2021/05/19-22, =ER).

RZIE=, TIBE, WSk, IRASGEh, &2 M, FEMER, BILEX, FHEEBFE, AR, AR,
BRERE, MAEEX - <TRVEDR GAD B IEDBRMA EEFORIIESE | BANFHEBSE - Rk
BREDIRE. 262EIEAMEFRFMAS (2021/05/19-22, RE).

. HMHE, FEME, SFEA, KHIEHE, TIRE, ERF RS FERBR, WBEE, LEFL, FiEsE,

SHME, WAESE BREE BBRE, 24T, MHEX  CALANRIAEREIROFHMRIC SIS D MEG D
BERORTENGES. F2MAXMREFRFMASR (2021/05/19-22, RE).

=HESR, FHEFEFR BIIBEN, WBELE, TTIIINEE hARE, SHHEHEX | SERESICHIT SEE LK
R COBEEREENCRET 215, F62MAAMRERFMASR (2021/05/19-22, R#E).

N+, FEFBR, BNETE. HIIEF DIFER tHEX, S8R SRERIIMESSMBESZH
DIFONAERRREIC CHDF X7 A1 K/VVABEINLfc—fl. F 62 AAMREFRFM AR (2021/05/19-
22, RER).

WERRE, FEMES MBELE, FHFRR, MHEBX SBEH  ETHI4 70— X TADADRIRN
DRV INRIVDFE | BBEEMBAIREDORE. 2B AAMRFRFMASR (2021/05/19-22, R#).

A IIEEE, FEFRBR, T, BT, HIIEF DIEER BBRH | 58 MR CHREIROIERN
REBDTC ALS BVDEFRED 14, Bo2RIHAEEFERFEMAR (2021/05/19-22, REL).

RIS, AREX, WRBELE, AZEF, T™RE BBREH MEEX 2R CADAEREBDEM A
BOBREBGEBDE : CAHDAREDIZEZ RRT 0. F620 AABREF R AR (2021/05/19-22, RER) .

ANE, MHEE, LEXE, SLEFEA, ILEFL, FtEs SENE WBEE, SRR tHEEX:
BRERPR R & TADANRFIMERIRDIRE. F62EHAMRFRFMASR (2021/05/19-22, TE).



ﬂ Attached materials

Collaborative research activity in the Grant-in-Aid for Scientific Research
on Innovative Areas: Non-linear Neuro-oscillology - Towards Integrative
Understanding of Human Nature.

This five-year innovative research program has been led by Prof. Atsushi Nambu (National Institute for Physiological
Sciences, Division of System Neurophysiology) and aimed to create a new academic field of Neuro-oscillology,
which enables us to understand human nature. We have been devoting ourselves to researches on wideband-EEG
oscillations to understand the human nature and network diseases such as epilepsy (Research Project AO3: Principal
Investigator Akio lkeda) and to collaboration with the researchers of other fields including mathematical modeling,
intervention and exploration groups.

Homepage: http://www.nips.acjp/oscillology/

A03 kE MEFiRRFOEETHE
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HP: http://epilepsy.med.kyoto-u.ac.jp/
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VAL EIGEAREEEI 27 ‘Advanced ECoG/EEG Analysis in Epilepsy’ symposium

IZ“"I ‘Advanced ECoG/EEG Analysis in Epilepsy’ symposium

As the pre-congress symposium of the 53rd annual meeting of Japan Epilepsy Society, 2™ ‘Advanced ECoG/EEG
Analysis in Epilepsy (AEEE)" was held cosponsored by Japan Epilepsy Society, JSPS Grant-in-Aid for Scientific Research
on Innovative Areas “Neuro-oscillology”, g.tec medical engineering GmbH Co., Physio-Tech Co., NIHON KOHDEN
Co., Miyuki Giken Co., Unique Medical Co., Ltd.. The objective of this symposium was to facilitate the collaboration
between the basic scientists and clinicians for the investigation of epilepsy pathology and normal brain function. Prof.
Hiroshi Otsubo (Division of Neurology, The Hospital for Sick Children), Prof. Keiichi Kitajo (Division of Neural Dynamics,
Department of System Neuroscience, National Institute for Physiological Sciences), Prof. Dean J. Krusienski (Department
of Biomedical Engineering, Virginia Commonwealth University), Prof. Naoyuki Sato (Department of Complex and
Intelligent Systems, Future University Hakodate), and Prof. Masayuki Hirata (Department of Neurological Diagnosis and
Restoration, Osaka University) were invited as the lecturer for the symposium.

38536 BATADASRERES

ZLO>DOLR2-2 88

 and Decoding of
om Intracranial Recordings

2" AEEE symposium



/ 13" and 14" electroencephalography (EEG) and electromyography (EMG) seminar/‘i‘"and 6™ advance course of electroencephalography (EEG) seminar V. Attached materials

13™ and 14™ electroencephalography (EEG) and electromyography
(EMG) seminar

13 February 1st, 2020, Kyoto University
14 February 6th, 2021, Web conference

RBF - FFIOVR

E14E K- HEREIF—
SM3E2A6H (L) mKRHER

AR NFER AP

TANAERE CEERIKAT R (D)

:é:ﬂx' E -‘ BESHA
Tabi-EBRFEEE? ST

Ly

st R 5k L

14™ electroencephalography (EEG) and electromyography (EMG) seminar

5™ and 6™ advance course of electroencephalography (EEG) seminar

5™ August 31st- September 1st, 2019, Shirankaikan, Kyoto University
6" September 5th- September 6th, 2020, Web conference

The advance course of electroencephalography (EEG) seminar was founded by Japanese Society of Clinical
Neurophysiology (A committee of advance course of electroencephalography (EEG) seminar: Chair Akio lkeda) in
order to acquire specialized knowledge and technique about clinical EEG. The seminar adopted ANZAN (Australian-
New Zealand Association of Neurology) style which consists of 8 sessions, and each session consists of lecture (30
min) followed by practical hands-on related to lecture (60 min). About 60 participants in 5 and 140 participants in 6
deepened their knowledge about recording and reading of clinical EEG.

EEG samples were prepared by the courtesy of ANZAN (Prof. Andrew Bleasel, Prof. Earnest Somerville, Prof. John W.
Dunne, and Prof. Nicholas Lawn).
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VAL ETGE G EICTEIR 13 Asian & Oceanian Epilepsy Congress (AOEC)

5" advance course of electroencephalography (EEG) seminar

1) 63F¥BiEEE CGEZAEL)

Moderately abnormal: awake (30%)/sleep(l) (70%)

1) poorly organized backgound activity, background slow (7Hz)
2) intermittent, irregular slow (2-3Hz), focal right parieto-occipital, every 2-5 pages
3) intermittent, irregular slow (3-5Hz), generalized (max bifrontal), every 3-6 pages,
mostly during drowsy state

q:%f“iﬁ HEE (30%). BEER (IH1FET) (70%)
NEREFHOMABILOBERR ., REHELEZBORKIE (THzZ)
2) M RAFRBNERIK(2-3Hz). BIETE, GEETREER, 2-56R—C&
3) MR THRBIRE(2-3Hz). £ (RTEESRK) . 3-6R—T &, FRAEHMMEIRAIC

“CORE L BN SREED E#Eﬂ’muihiﬁw BEIEEEL , right

p_rleto—ocmpltal(Dfocal abnormallty’ETﬂg'é'%)

COBRATINREDBRKIEREERIEFR(BIZIEL10EFTOREIEED
right parieto—occipital DXIEENHY . 2-3FFI NSO DETHEDEEDER
HIEERDH D) DD NIL. ZTOREEIZOVNTSHIZEARMICERT ST
ENTES,

6" advance course of electroencephalography (EEG) seminar

13" Asian & Oceanian Epilepsy Congress (AOEC)

June 10th- 13th, 2021, Web conference

Asian & Oceanian Epilepsy Congress (AOEC) has been held once every two years since the first AOEC was held in
1996. 13™ AOEC, of which Akio Ikeda served as co-chair, was held as virtual congress due to COVID-19 pandemic.
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/ English Version of Collection of Works at the Art Exhibition around Epilepsy 2016 and 201 7/Specia| ety V.Attached materials

English Version of Collection of Works at the Art Exhibition around
Epilepsy 2016 and 2017

The Art Exhibition around Epilepsy 2016, which was held for the first time during the 50th Congress of the Japan
Epilepsy Society in 2016 based on a proposal from Dr. Yushi Inoue, chair of the congress, received an overwhelming
response. The following year, the “Art Exhibition around Epilepsy 2017 was held at the 51st Congress of the Japan
Epilepsy Society, which was chaired by Akio lkeda. In order to introduce the endeavor to organize an art exhibit on
epilepsy to patients with epilepsy and medical professionals from Japan and around the world, we have compiled the
works of art from the 2016 and 2017 exhibitions into the English version.
http://epilepsy.med.kyoto-u.ac.jp/art-and-epilepsy

Special Lecture

Lecturer: Richard C. Burgess

Affiliation: Cleveland Clinic Epilepsy Center, USA

Title: The Role of Magnetoencephalography in the

Evaluation of Patients with Complicated Epilepsy

Sponsor: Department of Neurology, Department of
Epilepsy, Movement disorders and Physiology,
Kyoto, RICOH

Date: June 13", 2018

Venue: Kyoto University Hospital

Lecturer: Edward Bertram

Affiliation: University of Verginia, USA

Titile: The Evolution of surgery for epilepsy

Sponsor: Department of Neurology, Department of
Epilepsy, Movement disorders and Physiology,
Kyoto

Date: October 29" 2018

Venue: Kyoto University Hospital

Lecturer: William Gaillard

Affiliation: Georgetown University, USA

Title: fMRI mapping of language networks (for epilepsy

populations/surgery)

Sponsor: Department of Neurology, Department of
Epilepsy, Movement disorders and Physiology,
Kyoto

Date: March 20", 2019

Venue: Kyoto University Hospital

Special lecture of William Gaillard
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AL ETGET N EVCEI Special Lecture \

Lecture: Takao Namiki

Affiliation: Hokkaido Graduate school of Mathematics

Title: & P CADAERDRIBZ RS EHIREE

~BOEOEERFEIRIRRICET 2832 T )L~

Sponsor: Department of Neurology, Department of
Epilepsy, Movement disorders and Physiology,
Kyoto

Date: July 22", 2019

Venue: Kyoto University Hospital

Lecture: Wei Luo
Affiliation: 2nd Affiliated Hospital, School of Medicine,
Zhejiang, China
Title: familial cortical myoclonic tremor with epilepsy
(FCMTE) DERER, BT, BE

Sponsor: Department of Neurology, Department of Epilepsy,
Movement disorders and Physiology, Kyoto

Date: November 5™, 2019

Venue: Kyoto University Hospital

Special lecture of Wei Luo
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Visiting physicians

[Overseas]

June 132018

Dr. Richard C. Burgess

Affiliation: Cleveland Clinic Epilepsy Center, USA

Position: Director of Magnetoencephalography
Laboratory

October 29" 2018

Dr. Edward Bertram

Affiliation: University of Verginia, USA
Position: Professor of Neurology

[Domestic]

March 20" 2019

Dr. William Davis Gaillard

Affiliation: George Washington University Hospital,
Position: Professor of Neurology,

June 11" July 22" 2019

Takao Namiki, Ph.D.

Affiliation: Department of Mathematics,
Hokkaido University

Position: Associate Professor

June 11", 2019

Prof. Keiichi Ueda, Ph.D.

Affiliation: Department of Mathematics,
Toyama University

Position: Professor

June 11",2019

Prof. Ichiro Tsuda, Ph.D.

Affiliation: Department of Mathematics,
Chubu University

Position: Professor

June 12 2019

Jong-Hyeon Seo

Affiliation: Department of Mathematics, Chubu University
Position: Researcher

June 12,2019

Naoto Nakano

Affiliation: Department of Mathematics, Kyoto University
Position: Lecturer

June 12,2019

Takayuki Yamaguchi

Affiliation: Center for Data Science Education and
Research, Shiga University

Position: Assistant proffessor
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