The Effect of Repetitive Transcranial Magnetic Stimulation-Induced
Proprioceptive Deafferentation to Ipsilateral and
Contralateral Motor Evoked Potentials
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Background: It has been proposed that proprioceptive input can modulate neural excitability in both primary motor
cortices (M1) simultaneously, athough direct evidence for thisis still lacking. Previous studies showed that propriocep-
tive accuracy of one hand is reduced after the application of one-Hz repetitive transcranial magnetic stimulation (rTMS)
for 15 minutes over the contralateral somatosensory cortex. The aim of this study was to investigate the effect of rTMS-
induced central proprioceptive deafferentation to excitability of both M1 as reflected in ipsilateral and contralateral
motor evoked potentials (MEP). Methods: MEPs of both abductor pollicis bravis (APB) muscles were recorded using
single-pulse TMS over right M1 in seven healthy subjects. Immediately after one-Hz rTMS was applied for 15 minutes
over the right somatosensory cortex, the MEP measurement was repeated. The proprioceptive function of the left thumb
was assessed, before and after rTMS, using a position-matching task. Results. There was an increasein ipsilateral MEP
after the rTMS: whereas no MEPs were recorded on the ipsilateral hand before the rTMS, MEPs were recorded in both
ipsilateral and contralateral hand in three of seven subjects. At the same time, the mean log amplitude was reduced and
the mean latency was prolonged in the contralateral MEP. Conclusions: rTMS-induced central proprioceptive deaf-
ferentation reduces the MEP generation in the contralateral hand, and fascilitates that in the ipsilateral hand. A further
study with alarger sample seems warranted to confirm this finding and to elucidate the neurophysiology underlying it.

Key Words: Transcranial Magnetic Stimulation, Motor Evoked Potentials, Proprioception

x
r

SIIEE! TEL AT B 2o 17k Aue] Web) ut

4E T SEFEANE FF= Rtk ARdo] &

gee AR, o)t ME B HRHL oW Ao o3t A
o] A] o7 2240 * Werhahn 52 % &3 & nhHPS
W wE £9 SERFLAN TG AL BN
3, o] A y—aminobutyric acid (GABA)SF &3
o 91& Aolekn FATT T2l BE e 22
Adkress for cormesponelnce AFe FANPORA WYE B2 A YAHE2o
Kwang-Woo Lee, M.D. 5 OBEL. = A 0lOo Tl 25 71%
Department of Neurology, Seoul National University Hospital, ° co= w T Mn% B9, jj_lq: 1E
28 Y eongeon-Dong, Jongno-Gu, Seoul, 110-744, Korea 9 2 47 ARE I )= tﬂ 9»101"1 T4
AR olgalfene #auAn 5N, 1eT o

o

Tel: +82-2-760-3215 FAX: +82-2-3672-7553
E-mail : kwoo@plaza.snu.ac.kr

158 Copyright 2006 by the Korean Society for Clinical Neurophysiology



HHEN ASHAIREE S

Z Uk Abo]o] 4
ol gA7E giet,

348 P40 FEske o

S SollAl 1 Hz9 Rl 2 ¥HEZ 73
FWA71 A= (repetitive transcranial magnetic stim—
ulation: rTMS)& ] T 158 & of 1 E—?—*é %
HaAZd 4= ok AR o] 4 A QUeh e o] W
EA g 7HA9 WH(virtual lesion)S THE+= 310
2 Y7)ed A et AN Fx2e 752 o
SHAE ‘*3]7] A FHom &3] AREHT 229
Baslev 52 E7Zt0|dof 1 Hzol vHE& ALENA7|A
== 7ot} W& &9 IR/ AN USS
“matching paradigm”& ©]-&3to] S35}’

mebs, &2 ds WEA AEARATIATE o]85to]
A4 F-T"r Azt FA2E Adsta, a0 e g
v IR WkE e s, A7t
A &35 ‘3—4 &S w94 7he) Az agat
713E 9 oA Aoz wslazt skl

789 A7 B A= Ao st W
ol= 27~35MI19 1L, 18 Algstales 25 A, ¥
AAEL BT LEEFAY, & EEE 5o o4
w2 Hego] gisith A Fole vEA AFARN A=
I BHste] o]4t kg0l Q=R RS A&HH R Sl
SHHA] X85k,

BENAZI AT o] (biphasic) AF T3 Y
magstim rapid stimulator (magstim Co., UK)E 8%
Y L@ loopY HPEAIE 7 cm)o A2 A8
o} FYUL oo HA "oz &£zto] HEo| F&ES
FEE st FAAMNA 45% ZAEE HXAIFT
Motor hot spot& 27| 938l F Zdo] Tt XH 9
FHE LEF ALY & Y9 AL &
=SS HHEHOZ FojA Y& abductor pollicis
brevis 54 LERLAYE 718 AR =
2 Agst= FeF W HekE Ypof| grota] TS 2

ol i &Hleto] Y2 FIEE ATt TV &%
HX+= & abductor pollicis brevisE o] &gt A&
A 103] A= F ol 53] o4 AFolA 50 uV o4
of FLAA7L 7IEEHE Hage] AT FEE A st
7 WAl N 2L AR SEFUANS 24T
= FZ abductor pollicis brevisollA] FA]oll 7]1&3}
gtt, WA ARANIATE 37 A & A3 2

ZF 1284 A4F 02 28 AH3| o|get oA 2

E£2% motor hot spot& @Y I3ty 7|1Es190H, Z+
A2 A2 ¥ & 5 Us 78S E017] 9 3
2% 5% ol 74 & Tt

e

22t AR A0 S5 2 UIHS 2SQUHLI0| 0K F

Py

wEA FEARTIRTE Hel AReIA 455 ZE
2 Ex zx]o]a}-q] 203 79 AL wet motor
hot spot?] 3 cm FHol| A A|stgict Bzbztn]d ol &
gdo =L ALFHLE APPH 7|£9 dFEL
motor hot spot2ZHE 1~4 cm FHoll TLS YAAA
tHL So} §loBR 39 3 em F AANE 7}
e e A FFS —7;‘—11 orod A Hjstoz 7t
Zra| Ao AAAES & £ QS AC 2 mudsigh o
ARARIAZE Ful A AN 2HE FA7] &
5 929 110%2 stged, 1 Hz9 ¥1=2 90032 &k
=2 1587 F3,
L}ixq 74‘:7Hz}7]x}€,tg Z7] xqj_} —r°ﬂ T977e
%

7}%}— éh— l e Aﬂa Akoloﬂ T @%
AR BIYHA A% dAL7MEE FHo|=F Pt F
A AR AR HH o= 127114 5% F2o] B3
sHA Wi QE AR A £ AR ST AE

0% A

Holl A o] =T gatol] A st} AME-SEITE, WHE
H ARAAAAZ A3 Fol 247} 24518 B9 m 23
seon] 1a77te] oF AEE WARY 4% PH|&
Zbeol AL A1X9 AR LEF ALY 2 B
gt A 2o AYE Fote] BF ARt FoE G, 2
3 A9 BSE 100%2 3] Lo e AF F F4
Heia SAE ANSHT WA AEARIGFo] B
G AHoRRH 43 F LEFUAHS 24 L match-
ing paradigm®] 2 Bute A-AA Y 1AL 1522
94X GES st

A a2 MRA ATALIAT dot ol 452

= DA} 742 &9l 2EZ ghductor pollicis brevis

o4 £ELUAS ASHEA §72 BISD, 2
JHANN A3 A3k 43 Fof 247 1254 7126 &
Faasle] B8/ Tkl 1 FRAE vlwsgt
3, SERLAL Yol FHL ABL 2 NFAE
kel FA7F YR B2 7|20 & B W u
IR0 1B AART G Hstol 1 FRAE v
watgot” 54 242 SPSS 11.59] #2374 BAHRA
< o]&stqitt,

}

|

I}
o]

7r 9] 2to] Aat REE Table 19 £F5to] AAJ8H
o WA FEAAZIAS ojdede AS WA g2
H 5 2% &4 TY BE S5HUAS A 715
A ggov, wEA FFAAAS ool 389
HPRA AF &3} FAlo] 28% éoﬂfﬂE i
7 715H ST E&AA 715d Aele AN 71F

J Korean Society for Clinical Neurophysiology / Volume 8 / December, 2006 159



2oy - 07w - oY
o Asleh FEY) L A% A7, BB FASGOL 1 Foka 9% 29 LEFTAYNA BF FEIE wE
AZL § AgtrhFig. 1), 2 AEARINAT |57} ol Aol wish FAHOE fe)

I2|3 Fig. 2904 & 4= R0l A2 & $o= & SHA A=A (P=0.030), FH7 A& AH2IS

Table 1. The results of MEP and matching task performed before and after rTMS

Mean contral ateral Mean contral ateral Ipsilateral MEP Position-matching error
latency (ms) amplitude (uV) (%)

PrerTMS  Post-rTMS PrerTMS  Post-rTMS  PrerTMS Post-rTMS  PrerTMS  Post-rTMS

1 M/35 244 252 1465.4 391.1 - + 100 1400
2 Mm/27 20.9 221 949.9 814.9 - - 100 433
3 M/32 224 224 541.9 510.4 - - 100 133
4 M/32 22.2 225 731.4 550.6 - + 100 115
5 Mm/27 232 233 1142.5 1003.6 - - 100 140
6 F/28 20.8 21.2 534.4 3714 - + 100 60
7 M/28 224 227 605.8 3524 - - 100 267

MEP: motor evoked potential, rTMS: repetitive transcranial magnetic stimulation
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Figure 1. Contralateral MEP (upper) and ipsilateral MEP (lower) recorded with single-pulse TMS over right M1. While ipsilateral
MEP was not recorded in the Pre-rTMS session, it was observed in the Post-rTMS session with almost similar latency, wave form,
and duration to the contralateral one. Contralateral MEP amplitude was also reduced after rTMS.
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Figure 2. Contralateral MEP log-amplitude and the latency before and after rTMS. Contralateral MEP log-amplitude was decreased
and the latency was prolonged after rTM S (P=0.048 and 0.030, respectively).
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