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Our study demonstrated that application of low—frequency rTMS to an area homologous to
the most activated area on pretreatment fMRI with a language task resulted in improvement
of language function in aphasic stroke patients without any adverse effects. Therefore,
our fMRI-based therapeutic rTMS strategy for chronic stroke patients with aphasia seems

feasible and potentially useful neurorehabilitative approach with low—risk symptomatic

deterioration.
AT ERA
(REEAL - )
[ELHERE Y e 2 a it
2008 7, 800, 000 2, 340, 000 10, 140, 000
2009 1, 600, 000 480, 000 2, 080, 000
2010 F & 1, 600, 000 480, 000 2, 080, 000
FE
P
o E 11, 000, 000 3, 300, 000 14, 300, 000

TR EF - KA Ik

FHRE DOoF - fH © ARIELS: - U ) 7 —a R - mak L
r TMS, AR, 2R, BHE, BREZE. H M

F—U— I KAE,

1. WFERRAE SO 5

REFEORIEIX, OREG S5 iBEAA
FEROFFEEIROEIE, @FFEAA RO
PRAFREIRIZ B 1 HRERE D PR AL, Q@ FFEHEE
AR X D EEE, OV Fhu ) B
ThoHLBEZLND, TNTHDEE DR

BERHEICRB N T, b o & bR RERRED

B EEZXBND,

BIEE TOMETH, KHEORIEICEE
B 7 24 BR D IRAZ SRR 35 1) 2 HEBE 0D T

RN EETH 5,

=IZH
= A

FEENAFERIC &

LREMREDNEETHLERREDH D, T2,



MO R ARSI, RIE R ORIE I
FEBENLEEROMSRES SR S BI5- L, =Dk o[m|
VI A FEEAL Bk OFEBE S B 59~ % Wl RE
WRH D ETHHBBENERLD D,

Tz 13 FMRT OFEED S, 2 RPEERIEE
\Z KD REBEDEIEIC, £ GEENAL) KA
EROMERENEE @ 2L TWVnDH I L
TR LTz, HRIC. ZEYERREIC L 0 REBIEIC
720 SREIIEEIC X0 RIS T B E]
WLl BIN, Dk, NIHEBREATE R L
RV EFERETHHEE LR RoTtDlZ
HLonbbd, BES, #ite, 5T, FIEO
FIEDSTEMELEDLRNoT2Z b,
FE< . Fede, BTSN D KEEIEDEIE I
* LT, AHERDWIEIFIE D & EE e & %
LWz &R LT,

NIRS =2 fMRI OF5H & SLTA OF5 R Z Ik L .

TMS D RIFHEBAL 2 R L RGRAE DIRHRIZHRE O
DI T HEIIERNMI DT 5720,

2. WEOBER

% < OMAEFEREORKOFEVE, HAE
2L > TA LM KGHEDRIE TH 5,

FEEDO VU ANE VT — g > (RBIE K
5 IZBE LTV xIE, ARIEIE, DLBERR SR
&L THIEIC L D RFFIED W HF T2V LT
OEEMBSE LN D, TET VAR
Eo & D LTV, Fkxld, BiELFRE
L7 RBEIEREZ VWA R 2 B Cun b,
F 7. EEOREBENGEIE L7 BE DN
REER AN 21TV, RERESGEIZ B b 2 e
RSN A RIE Lc, — 7, RREHERSH
1 (Transcranial magnetic stimulation:
T™MS) (R DOBEEE C ., Rl S 7z KR T
DOFERENTRIE F 7213 S D 2 & 2B h
S>T&E, LoT, KEBIERY DRIE % ik
HEE% (Near-Infrared Spectroscopy: NIRS,
& B WL Functional Magnetic Resonance
Imaging: fMRI ) & FEHERGEIEM A (standard
language test of aphasia: SLTA) Z T
FHm L, RREAEMSKAIC LY KFEESE
W B0 2 RE TR S S e b AN AEA
T5EOITHE L, REBHEIMOTET 2
EZD,

3. Wik

Rézarp % (BAET% 6 » AL LS ClofRE L
TV D) DREFEIE R ORIE R & M BE
% ( Near—Infrared Spectroscopy: NIRS,
Functional Magnetic Resonance Imaging:
fMRI ) LAEAELFEIEM A (standard language
test of aphasia: SLTA) ZHWTCEHE 5,

ZFL T, TORREEICL, RIEZHBEKANTL

AT/ Z LIk D | RERIESGEIZRE D D%
REFH SN B b ANTIER T2 K 91
et L, KEBEFIO BT L 2 E2E 2 5,
L2 L7273 & Near—Infrared Spectroscopy:
NIRS (%, HEREFFHESSAL DR E SN EETH -
72728, REEIERE ORIE IR & M REE 15
1L, fMRI DFA & L=,

4. WF7EEE

WA, RRBHERE R (BLRTMS) 23214
HIEDIBEBTHWLN TS, Friz, K
BAPETMS 236 A L, i AL 2> & XM AN~ D
TR BR R P 2 e < A, i A IR H
KIMOIEIMEZ R IE L) DB HFNE
HINTW D, KEBIERF ITIHRETMS & E A
T 556, SREEREZVE L Q20L& TS
(2SS > THEREROMRI THH & 782 L, AUETAT
OXHAl (mirror region) (ZARMEEETMS % 1
THEZERLEELWNWEEZOND, Lo T2
DEZFINIELVDONE I etz Uiz, %
L, EIMEKGEE BT AMAETREEFED Y B
LTI T PRI h D RE 44,
DOREEN & 2 B3, IR C B A R
SNTZHREITHR DO LTz, JRITH L
THWEEIC L A HEEEMMRI 2 ifT, 2 TS
FEMSRED - HREEALZHIE L. £ D
mirror regionlZ/KBAETMS 2@ A L7 (1~
V205Dt v g v E1ARITEIIOE Yy T3
>), TMSHEFH ORI T, SLTAZ: PI2 Xk 5 555
FERERTA 21T\, TRIFIC L 0 SEEHEEES VW
B LT/t L, BE T ONIFEHED
VASDFFAM & 17V Vil /& BE D FEA £ 17 > 7=, HEHE
HIMRIDAE RN G 2 K4 1THE RIMFERIC, 24
VA K IMEER AR EE TMS 23 H L 7=, 211
SiEEEOUEZ RO BE W N FEHEDVAS
DOFER b UELZRD T, KIFHEBFITK LT
TRRIICrIMS 2 W A 356 METTIZSEE > T
FMRI CHEREREF L 22+ Z L BT
HY ., TORERITEESNT, RAEEBAL~D )
il 2 BRI S 2 L O IR E Y TMS 23 5% 2
& T, SEEREOMEDMELE S D ATREMED
RIS NT2, FREDKNLFR A B HRFE LTz,
f MRIZ FEARIZ L C, EAKBCEERES v
TR AL DFT B A3 AL 2 R D TN D,



Patient 4

Patient 1

Patient 2 Patient 3

D mnne

Ien qlde —

FIGURE 1 Coronal and reconstructed three-dimensional images of functional MRI
in four patients before rTMS application. Note the most activated area (site with
the highest T value) on the fMRI with a word repetition task and the target area
(area homologous to the most activated area) in the left/right frontal lobe of all four
patients. Circles and squares highlight the sites of the most activated area on the fMRI
and rTMS application, respectively. R, right; L, left; A, anterior; P, posterior.
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