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EEG (electroencephalograph, B¥)
% MEG (magnetoencephalograph, BREEI)
% fMRI (functional MRI, #$RERIRES FEME{§)
NIRS (near infrared spectroscopy
EFRNID M BE, KRT5D4)
PET (positoron emission tomography
BRI R E k)
% TMS(transcranial magntic simulation, ¥Rk M)

% MRI (Magnetic Resonance Imaging, B tMBE %)
X-ray CT(X-ray computed tomography, X§R %)

WE WA FERBHEN Ok BEEERANESE

2010/7/23

3

MSJ $3I—=ZRI—) 34 2010/7/23

ftkhe% Rl OBHM SRS 0m

- EORNER
B (EEG), REEI(MEG)

- mAEDWR
HREBCHSTRILF—HE DM
fMRI, PET, NIRS

fURI - fiERRIC & S RmtaEsTRl
fMRI, MEGOZEMERE. B2 AR

o amwn (RIS

MEG #&lﬁ.‘l‘lﬁ{ Egﬂggg&

FLOWS A TOBBEERA A—D 2T
ikt 5 7AMRI

2010/7/23

MSJ $I—RI—) 34 2010/7/23

BiElntacstilli

SRR AZEE =R ARREELER
EjLOO mmi—
mol MEFG | PET |
] EEG
B fMRI

1ms 10ms 100ms 1s 10s 100 s

Rl S AR AE




MSJ $I—=ZRJ—) 34 2010/7/23

MEG (Magnetoencephalogram)
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MEP (motor evoked potential)
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N 5mm ¢ Motor Evoked Potentials (MEPs)
s S -” : Abductor Pollicis Brevis muscle 2
Ueno et.al., IEEE Trans Magn., 1990
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« single-pulse TMS (M S8%I3%)
o B S8 4% TR R R SR P t

(single shot transcranial magnetic stimulation)
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Y REEAERIPM rTMS

(repetitive transcranial magnetic stimulation)
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« paired-pulse TMS (R7HI#)
two pulses delivered to the same caoill;
two pulses delivered to two different

brain regions using two different coils;
combination of peripheral stimulation )
and single-pulse TMS (PAS — paired

Mt

associative stimulation)

- repetitive TMS  (REHRIM)

slow or low-frequency

rTMS <=1Hz
“&@—ﬁﬂf;ﬁ[gﬁ fast or high-frequency
IMMS > 1Hz
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Example: Depression Protocol
(10Hz, 2s on, 8s off, 100 trains) 35

Theta-Burst-Stimulation

« Bursts with 50Hz (3 pulses) 2|'0|‘rs|i|5|°m
« repeated at a rate in the theta range ( 5Hz) 200 ms (5Hz)
25 (5 Hz)
intermittent TBS (iTBS) |. ”"l—.l“ "“"”” o "”"”"
: 2s on, 8s off, 20 trains (600 pulses) 108 200 % (600 puises)
iTBS intermittent
5% (5 Hz)
intermediate TBS (iTBS) P e e
: 5s on, 10s off, 110s (600 pulses) "””I‘E " ”””l ” ”I
k]

120 5 (800 pulses)
imTBS intermediate

« continuous TBS (cTBS)

contruous 185 ¢169) NN - NN

40 s (SHz, 600 pulses)
cTBS continuous 36
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Stimulation Parameters

Effects of rTMS

*1Hz rTMS and cTBS: inhibitory effects
« high-frequency rTMS and iTBS: facilitatory effects

« various mechanisms: long term depression (LTD), long term

potentiation (LTP), shifts in network excitability, activation of feedback
loops, activity-dependant metaplasticity

inhibitory

facilitory
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t t
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(A) easy feature task (B) hard feature task
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(C) conjunction task
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