53 : 1050

(2)-2:2 >/5—% ¥V VREOIIIHEE £ 2L F Y R

POSREBZE R AT (fTMS) #ik

<V UERIYTL

£ H A% — Y

B REGEEWUSAMEELE, BELECBVWAIINVIIEVWEREREL TRT I EICLVETOARRE
BEREL, REBCORNREZIDIAETHD. ANEEREF N—F >V EREREL DD EIGEE
DEMMEBRTHEBINTEH ), 2008 FICIE X ZEMTHEEERBOENMUENIRES L. I5IChhbhid,
HEEHFICHT I RERIABEBEOERABRE_ES 4V, HBRKRCAEIREATVWS. 20t
IN—F 2V U ROBEDEEICHR 8- 1851, FRICHARINARBNTE1 LEICALERELRE, #
LOWEADEERTEY, N—F >V RICHTIRERTRBEBEIVELSEERLEONH THIE VA S,

(B&PR#% 2013;53:1050-1052)

Key words : FUEREHZ MM, /S—F > 2, i By

FL oI

=X 2V YIHITIE L RS & I 7 RS O
L, REHERT 0 72 2> TLESEMFREAT NI < BT bt T
Wh, L L, EFERGICE L EHENERIELS
&L F2XoRh DS 212 WIEEBER DS & 72 2 AE B
Wb L ENs, FMINGEOMIEDS F-HETHL, K
FaCld, JHREEA 2 BRI £ 0 R I 25D IR HRRD
Rx2BFI5HE L THEB SN TS KRR THZE RS 5
(rTMS) BWEOWEE, TEF v ATOWTHRS,

K EFRIAIC & 5 PD AEDAIREM

RSB RAM (TMS) 1%, B LIZBw/zaA )L e
EN BRI —BEICEVWERLRT I EICLD, BETOR
Rz %Ry 5 F:Tdhb. TMS % —%FEDY XL TRHK
TAHIEWEIDHMETHRIFERETL2HMEVHELND
(rTMS). BUErTMS IF, MRERFICBIT 25 FEE LT
DHEL ST, FlhRERRONEE LTS T ST MR-
KRB~ A SN TN 5.

PD OO E A, g KINEEEE & v o 2T O
Wi Cdh 2%, WEOBWEROKEE, O, HERIHE
HETHPD DL RERTH-TH, KRINEEHEAA %)
THDLAREMATRIBENT WA, FEHOMETH HHE T
RSB EEAS % 45 A 9 2 BBl ik (DBS) 1&EfTHI o
PDICUALKHEVLNEETH A7, DBS OHF 2B
EBRIZ X WA L 22HE 12 X, KR E ORl# L DBS
CIEHCS 2R eI B shp Y,

PD (23t % ITMS iafEDE &

RO & O BN eSS S B Dl S, PD R
HICHT 2  IMS HEEIE S FEF B THALN TS, K
HTIE NS OMEZBRD, PRIERTH L/ —F v v
JERICH T 2EEN D 2 LB L CRALNTE Y, Tk
HA»PLOF NG LS ENL. F72, L- PGB
WY AFRT TR DFERE VST, BEDIER~ND rTMS
WL RAALNT VWD,

28— F 2 VHEIRITHS B G

HEF) 72 &8 —F 2 ERIZH S S (TMS B OBE L,
1994 4E |2 Pascual-Leone & %% 5 Hz rTMS O & &h 14 % s L
72 LIihE A Y. D, the Unified Parkinson’s Disease
Rating Scale (UPDRS) @ X 9 ZAEH# 25 A 7 — V% b
LEVWTna - [l EiieTh b - tREESES N TwE L
Vo lz B & TS SRR EEER S S v Tw
5. 2008 FF121E, THHERRE LIz X Y BNTFHER SN
729, ZZ T, 5Hz PLE o> @B R T 1 SR o R R
BAHATHLZEDHELNE R 5725, —HT1Hz LT O
BERIBUZ O W TIEREATR SN o fz. 2O X 5 fERT
AR 0 RORLA S ENTVEY, BOBOONE
ERETT 5 L, EFIEBLDY NS W (gl 15.5 61) - FEES
PLAS— YGEENE & HISHATEF ICIR 5T % - mHEERIB & K
SRR A [ — O ERIR RN T L 72 iS5 0w &0
MERDZET 5N,

H A T o iR aER
LR &) R A A SIS, DIV IUIEET @R
FEMBEOEO D &, TEIIhz o TE IR ERR R

VORISR R (T 113-8655  HULERSCIEIX A 7 T H 3-1)

(%A H 201345 A 30 H)



BASHREBREERE S (f TMS) ik

A BIholz, WTNOWNED PD OFiE L BEOHFEWZ
UIEBYE T L ML EENE (SMA) 2RI RE L7z, &
BHR100 ZRETEDOSINC X 2 B RHASE 2 BR B & 7% -
7o, TEEHOBREEIC BT, SR & A
% [f—OWMERACILE L, FISSHE R R L 57z,

9, ~KEBT R EICBWTHEMENREN TS5
Hz rTMS % SMA |ZxF L CTHB I vy, ¥ AMEIC L ThF
FICHED R ALOLY. 99LDBENSBIL, FEHY
e Y v DHIMBEICEIM I Sz Vv 20BN, rTMS 12
INELLZERHEHOEE LY, BEN/ZHAIE 7 TMS 2
ANVRMES I L D T 5 2 & % M7 realistic sham
A S Bz, EIC—EOREE 8 H < DAz L, EBjE
K% UPDRS part III TEEAM L 72 & & 5 SEHIEHETHY 4 S
s, ORI 4EMER L O r ARIEETIR
O P HUGEEAREDRPo T2,

2 HOBRABRIZB VT, RAEMEOm IO b L
IRFABR % 5T L, SMA (2% 9 A rTMS O Fl o B AR 1% %
L5 LIRS, JERBERICS 2 2B S RL <MEf L
72%. 4MENE SMA 1263 % 1 Hz 3 X 0710 Hz @ rTMS 7%
O EEr Ty AfIEE B L. EOME, 10Hz
rTMS OF)FRITZY ¥ 2§22 5D DTHRL 77 R hHE
EEZHNZH, 1HzTMS Tk v 20U L THE R
YR (UPDRS part II1 C 6 SFEEE) #AE o7z ZO%)
FATHNBHE T 7 12 BRFER L TB Y, SMA IZK$ % rTMS
1Z PD OEEHERICH L C—ZOMEE AT LI LIRS
72, —HT, D OIERR T XY — Lo 22 IEEBHEIRN DR
RIS R TH L, WHRETHEERICE VBRI E %42 5
VBN D L 7 EOTREENE Z bz,

L- B/SEERMY AF AV TN b iEk

L- F2S3RY AF AV T LT—
x5 % rTMS 25iA HNTB Y —~EDRENH o 7z LTS
NTV2Y ZOEAANZ AL EICELTIES 5250
TN TH 5.

PGB EF R0/ 12

3 DREIRIZXS B iH R
VAETIX, PD @ & F S FIEBREIRIA LT rTMS
EBIRH SN TS, LI, ) DHERICOWTIE, FifE
FIHTI OWIZD bWV HNT VDO L FEBOHEITHEIZLY
BV TOHEDRALN TS 7.

I BRIFINZ S A LDISH

VAETIE, W) A 8% TH L7y — 28— A Ml (TBS)

53 : 1051

0058 72 TRV & SR A & it 3R B 1A U B i B (tDCS)
@i?&,ﬁf Zh%E S NIRRT S PD BB
DISHAAAS LTS Y, BEETIIVE LD LWRIE
ERL7ZZHER WL 00, SHROBENMHFIND.

W29 5 rTMS #kE, EBPERICN L C—EDRh A
BT —HTEORMAEIZIEE S35 TERPSLETHS.
7z, FEHIGPHE LR E O IEEEIEIR IS & % 8o THFERD
RAEBF LT DHREDALNTEBY, PDBEOSFEFE
LY CEREZHGHEE R AR O TS EEZ S
nas.

AR L, BIRTNE COLIREEICH 2 A3, Ak, Mk
FWIFNbAED FEA.

X

1) Gradinaru V, Mogri M, Thompson KR, et al. Optical deconstruc-
tion of parkinsonian neural circuitry. Science 2009;324:354-359.

2) Pascual-Leone A, Valls-Solé J, Brasil-Neto JP, et al. Akinesia in
Parkinson’s disease. II. Effects of subthreshold repetitive
transcranial motor cortex stimulation. Neurology 1994;44:892-
898.

3) Elahi B, Chen R. Effect of transcranial magnetic stimulation on
Parkinson motor function—systematic review of controlled
clinical trials. Mov Disord 2009;24:357-363.

4) Hamada M, Ugawa Y, Tsuji S. High-frequency rTMS over the
supplementarymotor area for treatment of Parkinson’s disease.
Mov Disord 2008;23:1524-1531.

5) Shirota Y, Ohtsu H, Hamada M, et al. Supplementary motor
area stimulation for Parkinson disease: a randomized controlled
study. Neurology 2013;80:1400-1405.

6) Koch G, Brusa L, Carrillo F et al. Cerebellar magnetic
stimulation decreases levodopa-induced dyskinesias in
Parkinson disease. Neurology 2009;73:113-119.

7) Pal E, Nagy E Aschermann Z, et al. The impact of left prefrontal
repetitive transcranial magnetic stimulation on depression in
Parkinson’s disease: a randomized, double-blind, placebo-
controlled study. Mov Disord 2010;25:2311-2317.

8) Degardin A, Devos D, Defebvre L, et al. Effect of intermittent
theta-burst stimulation on akinesia and sensorimotor
integration in patients with Parkinson’s disease. Eur ] Neurosci
2012;36:2669-2678.

9) Benninger DH, Lomarev M, Lopez G, et al. Transcranial direct
current stimulation for the treatment of Parkinson’s disease. J
Neurol Neurosurg Psychiatry 2010;81:1105-1111.



53 : 1052 ERRRMIRE 534 115 (2013 : 11)

Abstract

Repetitive transcranial magnetic stimulation (\fTMS) therapy for Parkinson Disease

Yuichiro Shirota, M.D., Ph. D."”

UDepartment of Neurology, The University of Tokyo

In repetitive transcranial magnetic stimulation (rTMS), repetitive cortical stimulation induces after-effects, and
rTMS has been applied as a treatment for various neurological or psychiatric disorders. Animal studies demonstrated
that cortical stimulation could improve Parkinsonism, and a meta-analysis of clinical studies showed efficacy of high
frequency rTMS. We conducted two clinical trials of supplementary motor area rTMS therapy for Parkinson’s disease,
and reported long-lasting efficacy. Other studies targeted specified aspects of Parkinson’s disease, or utilized newly
developed stimulation protocols. rTMS therapy for PD is a promising area, and can be an important treatment option in
the near future.

(Clin Neurol 2013;53:1050-1052)
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