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~ Abstract

Non-invasive activation of the motor cortical output to
limb muscles can now be achieved using brief magnetic
and electric stimuli. Some of the properties of these tras-
cranial stimulators and the results obtained with them
were reviewed. There have been other reviews dealing
with different aspects of the techniques and patients a
variety of diseases. The present Qrief review deals mainly
with new findings related to transcranial motor stimula-
tion of intact human during recent decade,

The use of single transcranial electric stimulation to
active the underlying motor cortex was first reported by
Merton and colleagues(1980). High-voltage stimuli of
brief duration (usually 50-100 «s)transiently reduce skull
resistance so that electrical stimulation of the underlying
cortex is possible. On the other hand, a transient electrical
field passing through a coil placed on the skull has been
used to generate a magnetic field of sufficient strength (1.
5-2.0 Tesla)so that it induced an effective current in the
underlying cortex(Barker, et al, 1985). One practical
advantage of the magnetic form of stimulation is that it
evokes minimal scalp discomfort whereas the electrical
stimulator is uncomfortable. However, this potential
advantage can sometimes be offset by other factors,

including the generally narrower range of normal values
obtained with the electrical stimulator. Then, both types
of stimulator applied over the skull can excite the motor
cortex according to the need,
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#£1 ERHEOMEPHBEPEREOIDHRSERNE [T (BREEH) : I19YP]

mEn BRH ERS PR fZiEE
=A% Gandevia & Rothwell, 1987 3 ? 9.4 4.8(0.9)
Ugawa et al, 1989 40 22-77 10.9(0.9) 7.6(1.2)
{24 Abbruzzese et al, 1988 12 27-68 9.8(0.4) 4,8(0.3)
Abbruzzese et al, 1991 32 ? ? 4.7(0.3)
Berardelli et al, 1987 20(R) 34-65 10, 3(0.9) ?
(L) 10.2(1.0) 1.3(0.6)
Berardelli et al. 1988 15 20-55 9.9(1.0) 4.3(0.5)
Berardelli et al, 1991b 30 20-75 ? 1.9(0.7)
Cowan et al, 1984 11 29-62 - 10.0(0.8) 1.1(0.6)
Dominkus et al, 1990 46 44-83 10.5(0.8) 4.1(0.8)
Eisen & Shtybel, 1990 32 14-85 11.8(1.2) 6.1(1.3)
Ingram & Swash , 1987 ) 6 ? 10.9(1. 4) 6.2(1.6)
Ingram et al, 1988 10 15-53 11.6(1.2) 6.3(1.1)
Thompson et al, 1987 24 ? 10, 2(0. 6) 4.4(0.6)
Ugawa et al, 1989 40 21-77 11. 4(0.5) 6.7(0.6)
Rl Thompson et al, 1987 24 ? 13.7(1.4) 4.0(0.9)
: Ugawa et al, 1989 40 21-77 11. 4(0. 5) 4.0(0.6)
AR 5 Mills & Murrat, 1986 15 19-37 13.1 4.400.7
Thompson et al, 1987 24 26-58 13.9(1.0) ?
H—YEHEH  Day et al. 1987b 3 ? 20, 8(0.6) ?
$SRHESMEY  Chang & Lien, 1991 female 16 24-55 16.5(0.8) ?
male 24 24-55 18.6(1.3) ?
Domenkus et al, 1990 46 44-83 19.1(1.1) 4.8(0.7)
Homberg et al, 1991 17 ? 21.0(1. 4) 7.3(1.3)
Hufnagel et al. 1990 female 68 12-84 21.9(1.1) 8.4(1.1)
male 72 12-84 23.3(1.2) 8.7(1.0y
MBSV Baker et al, 1987 27 21-61 20.5(1.7) 7.4(1.2)
Claus et al. 1988 32 21-78 ? 6.2(0.9)
kandler.et al. 1991a 30 22-74 ? 9.7(1.2)
Mills et al, 1987 29 ? 19.6 6.1
Robinson et al, 1988 29 18-53 18.3(1.2) 4.4(0.6)
Tomita et al, 1989(R) 15 24-33 20.8(2.1) 7.3(1.8)
(L) 20.1(2.0) 7.8(1.9)
Toleikis et al, 1991(R) 50 13-45 20.7(1,0) ?
: (L) 20.4(1,0) ?
BHEIRES Abbruzzese et al, 1988 12 27-68 19.2(0.7) 5.3(0.3)
Abbruzzese et al, 1991 32 ? ? 5.5(0.3)
Aiello et al, 1991 28 18-73 ' 18.9(0.2) 3.6(0.4)
Barker et al, 1987 27 21-61 21.1(1.5) 8.00.2)
Berardelli et al, 1987(R) 20 34-65 19.8(1.1) ?
' (L) 19.7(1.1) 5.3(0.6)
Berardelle et al. 1988 15 20-55 19.7(1.0) 5.3(0.5)
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Berardelle et al, 1991 30 20-75 ? 5.7(0.7)
Caramia et al. 1989 11 25-62 19.2(1.2) 5.1(0.5)
Cowan et al, 1984 1 29-62 19.6(1.0) 5.0(0.6)
Day et al. 1984 3 ? 20,9 ?
Eisen & Shtybel, 1990 95 14-85 20.4(1,5) 6.7(1.2)
Hugon et al. 1987 15 22-70 18.6(0. 8) 4.3(0.7)
Ingram & Swash, 1987 6 ? 20.3(2.3) 8.3(2.0)
Ingram et al, 1988 10 24-53 20.6(1.2) 7.9(0.8)
Ludolph et al.1987 19 ? 19.4(1.1) 4.5(0.5)
MacDonnell et al, 1989 12 25-48 20.4(1.9) 6.7(1.1)
Rossini et al. 1985a 11 28-48 16.9(1. 4) 6.8(1.1)
Rossini et al, 1985b 23 25-39 16.4(1.6)  6.5(0.3)
Rossini et al, 1987 - 42 21-56 ? 5.2(0. 4)
Thompson et al, 1987 24 ' 26-58 19,6(L. 1) 5.2(0.6)
Tomita et al. 1989(R) 15 24-33 20.9(1.9) 7.3(1.8)
(L) 21.5(2.1) 7.8(1.4)
Ugawa et al. 1989 40 21-77 19.8(1.9) 7.7(1.2)

SIHBRAORIY, AXTABPBORERT. 2 EHEMOHUTER I D UEEGER) OHREELEW®RE Fo08,
BEFEFEIRTRL T3, EURMEFANIHNTIT ORI BENBAFRWTIIE LAY L, 22T, E&Ic
RBBINTWIERZLH-THRE L, 72, (ZHEI3, MEPHED LRIHIBUC X 2R 22 LTI 2 L 63KD
72 EAREI(RPL) RU R K (femaletmale) # KB L THEL TH B LDICHWTI, SFFTICEDOAFDEEZRA
LT, R7—F—RECESHBIC L > THORAETREALLY, EXRIIC L 2BRIBEL V30T,
EBOZ L (ZAFBOF HEEARBIT R TEEERIZ 1 — 2 3 YBREEY ; Berardell: 5. 1991b),

%2 THHOMEPHE L PESEOZESSEENME [(FHE (BEREZ) : 3 UP]

] mEH BRH 3 by {RERFH
XBYiEY Thompson et al. 1987 9 ? 21.0(1.3) ?
Ugawa et al, 1989 40 21-77 20.700.3) 13,0(1.4)
IEEY Abburuzese et al, 1988 . 12 27-68 26.6(1.5) 12,6(0.7)
Abbruzzese et al, 1991 32 ? ? 12,8(1.0)
Berardelli et al 1991 30 - 20-75 ? 12,4(1.5)
Chang & Lien, 1991 female 16 24-55 24.2(1.4) ?
male 24 24-55 27.7(1.6) ?
Eisen & Shtybel, 1990 83 14-85 17.7(2. 9 13.1(3.8)
Hugon et al. 1987 15 20-70 26.2(1.1) 9.3(0.8)
Ingram & Swash, 1987 6 38-75 27.1(2.4) 10.5(2.8)
Ingram et al. 1988 10 24-53 27.4(1.2) 15,0(1.5)
Ludolph et al, 1987 19 ? 28.8(2.0) 9.6(1.2)
Thompson et al, 1987 9 ? 29.3(1.0) ?
Tomita et al. 1939(R) 15 24-33 30.2(1.8) 15.6(1.7)
(L) 29.1(1.6) 14, 3(1.6)
Ugawa et al, 1989 40 21-77 27.3(2.0) 13.1(1.6)
TH=IER Robinson et al. 1888 14 26 29.2(3.2) 13.1(2.5)
T Tomita et al, 1939(R) 15 24-33 ©29.8(1.7) 15.2(2.2)
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(L)
Ugawa et al. 1989
Rossini et al. 1985a
Rossini et al, 1985b
Thompson et al. 1987
Barker et al, 1987
Homberg et al, 1991
Kandler et al. 1991
Toleikis et al.1991(R)

(L)

SRR

SEEHESMRRE

SERHERG Ugawa et al. 1989

29.8(2.0) 15.0(2.1)

21-77 28.0(1.2) 12.9(1.3)

28-48 25.9(2.3) 16.0(0.9)

25-39 25.9(2.3) 16.0(1.0)
? 39.9(1.9) ?

21-61 - 41.2(4.3) 16.7(2. 4)

? 42.5(3.0) 18.0(2.3)

22-74 ? 15.5(1.7)
13-45 39,3(2.2) ?
39.4(2.5) ?

21-77 37.1(2.0) 14.3(1.9)
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