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Optimization and personalization of brain stimulation based on plastic changes
of the human prefrontal cortex
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3,500,000

rTMS RCT
rTMS MRI DTI

iTBS cTBS TBS QPS
rTMS

rTMS

rTmMS
rTMS
rTMS
rTMS

In this study, two kinds of randomized controlled trial (RCT) of repetitive
transcranial magnetic stimulation were performed for patients with major depression and
neurodevelopmental disorders. Before and after rTMS interventions, cognitive functions, brain MRI,
diffusion tensor imaging (DTI), and EEG data were longitudinally collected. The stimulation
protocols of rTMS were relatively new intermittent and continuous theta burst stimulation (TBS) and
quadripulse stimulation (QPS), which were administered safely and tolerably. In patients with major
depression, a series of rTMS sessions improved depressive symptoms and enhanced cognitive functions
and NonREM sleep activities such as slow wave and sleep spindle. In patients with neurodevelopmental

disorders, a single session of rTMS improved attention compared with sham rTMS.
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A 10Hz rTMS: 100—~120% RMT, 10Hz, 4sec on, 26sec off, 3000pulses, 37.5min/session

RCT 15,000
FDA (0"Reardon JP et al. Biol Psychiatry 2007)
B) Theta Burst Stimulation (TBS): 80—~100%AMT, iTBS , 1800 pulses, 15min/session

(Huang YZ et al.Neuron 2005)



C Quadripulse Stimulation (QPS)  80—~100%AMT, QPS-5 (200Hz),1440 pulses, 30 min/
session
QPS(Hamada M et al.J Physiol. 2008)
TBS

rTMS RCT
rTMS MRI DTI
iTBS cTBS
QPS
rTMS
rTMS
T™S

TMS rTMS
rTMS
rTMS

rTiS rTiS



12 7 2 2

Fujino J, Tei S, Itahashi T, Aoki YY, Ohta H, Kubota M, Hashimoto RI, Takahashi H, Kato N, 15;41(6)
Nakamura M
Role of the right temporoparietal junction in intergroup bias in trust decisions 2020
Hum Brain Mapp 1677-1688
DOI
10.1002/hbm.24903
49 6
2020
723-733
DOI
47(2)
(2019 ). 2019
126-130.
DOI
121(5)
(rTvs) 2019
388-394

DOl




121(5)
(rTvs) (rvs) 2019
395-404
DOI
34(6)
(rTMS) ) 2019
586-594
DOI
38(1)
Non-invasive Neuromodulation- 2020
Clinical Neuroscience 85-88
DOI
Noda Y, Zomorrodi R, Daskalakis ZJ, Blumberger DM, Nakamura M. 133
Enhanced theta-gamma coupling associated with hippocampal volume increase following high- 2018
frequency left prefrontal repetitive transcranial magnetic stimulation in patients with major
depression.
Int J Psychophysiol 169-174
DOI
10.1016/j . i jpsycho.2018.07.004.




47(8)

(rTvs) rTMS 2018
851-860
DOl
29(12)
Neuromodulation 2018
1257-1265
DOl
Hayasaka Shunsuke Nakamura Motoaki Noda Yoshihiro lzuno Takuji Saeki Takashi lwanari 71
Hideo Hirayasu Yoshio
Lateralized hippocampal volume increase following high-frequency left prefrontal repetitive 2017
transcranial magnetic stimulation in patients with major depression
Psychiatry Clin Neurosci 747 758
DOl
10.1111/pcn. 12547
Noda Y, Zomorrodi R, Saeki T, Rajji TK, Blumberger DM, Daskalakis ZJ, Nakamura M. 128(3)
Resting-state EEG gamma power and theta-gamma coupling enhancement following high-frequency 2017
left dorsolateral prefrontal rTMS in patients with depression.
Clin Neurophysiol 424-432

DOl
10.1016/j.clinph.2016.12.023.




19 1

rTMS

116

2020

T™S

61

2020

rTMS

50

2020

rTMS

115

2019




rTMS

41

2019

rTMS

49

2019

rTMS

49

2019

60

2019




Nakamura M, Itahashi T, lzuno T, Fujino J, Ohta H, Hashimoto R, Kato N.

Altered plasticity of prefrontal cortex in adult autism spectrum disorder.

International Society for Autism Research (INSAR) 2018

2018

rTMS

114

2018

rTMS

40

2018

rTMS

2018




Nakamura M, Kito S, Shinosaki K, Mimura M, Mizuno M.

Challenge to appropriate use of rTMS for major depression in Japan.

2019 Clinical TMS Society Annual Meeting

2019

Nakamura M, Kito S, Shinosaki K, Mimura M, Mizuno M.

Challenge to appropriate use of rTMS for major depression in Japan.

3rd International Brain Stimulation Conference

2019

Nakamura M

Clinical application of quadripulse stimulation (QPS) to major depression.

13th World Congress of Biological Psychiatry (WFSBP)

2017

QPS

113

2017




rTMS

39

2017

rTMS

2017

rTMS

27

2017

https://ww.showa-u.ac.jp/research/midd/

http://www.showa-u.ac. jp/rsch_acad/midd/index.html







