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AR B S A R B R A AR A FEle AN A B E 5= IRRE Mark Hallett
PR P RN (Transcranial magnetic stimulation, TMS) {ES RS
L BRI T B BORR T 2 - SRR — AR RS B A A T A
B ET Aot ~ RIS RSB B « BT AHETT M (brain
plasticity) » £5 T RFERRAERIEATHE A7 R B SR aE | X I ERASTRAF
Fer H R DA R R R A B e i BUE ) (HE B WEERE) 5 AE
A - Bk WAKHTHERENFRMBEESENR L EAEEE ARTEFR
A - g BOCHRET [H H £ W B S B S Ry BT B B 7 1T M S T T e ot
(posterior parietal cortex-M1 corticocortical péired associative stimulation) ZETEH A
R ] LA AR B B B e T B o BRI S AS S R S MR R iy 1 — TR T
HY T B BT LAF AR Fe A B R BB o 22 R -
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H/Y:

PSR SRS T2 AR A - BB LR, » LR R AE ~ A - R
B A o P PO R (Complex regional pain syndrome)&lv R HIAE S FLiH
RETRS AR - PR IR T ERHB I TS RO RIS - R
FORRIAEIR © 38 H AT R RIS TEMARIEE AR » SRR
7 A EIEE - RMTE AT R ERREENTER ik « R iasiEeim
T(processing) kXl (perception) AYHER] - HRTIAFTER - MRS nsE3
EIFFZNE g RO - SRR A B A B A R S R R AR ISR
B AR LUR FARE Y SIS AT 2 A B ML - (B2 B R S R T
LA SRR ARSI - FeF R A SR B R PR - thIs E RN E
SIS DR AT SN - FRLL - AR A NI AR se s - 1
TR R T M R TR R AR P A A R T RS ARG ~ R A R R A MR SR
HRSRIGER - SR B AT i A BRI, - —YHES T « Tl » BREEREA
S) > ZrEIEAE B R - SRR A -

AR IR (4 B B e (30 B o/ R R A2 AR 0 B S T AR e A A o R A
1t - ERCE B AT RSN REROREIR AR ~ 1R TR ERREEE - AL
EBHRRENHE . ERTRRRRE R R E S - EiiE s
HEAEERER A EEER R RIFIRETRE T - RILEL ISR & 2 M -
PHERT YRR R A A R B KB e B R B B EER T - R - SR
REAPFSAE TN - B R R R A S AT B RSB AR A A« 28
Aha iz (contact heat evoked potential) BHEAGERETREIEREHRIGES - BB MESR]
73 (Contact heat evoked potential stimulator)E—IEETHIF Y 7] DL AERERY
ERETHERE - RS SRR R B2 AR SRS e Eam -
FE EHN B RIBAR I B AR - TR RIS AR A s S R AR A A - 21
T & $ETE 26 BB R T (R PR AT ) B DR fE R BRI B (functional MRI »

fMRI » S22REATRE) - FT USRI B R R B AL DR - 1
PR R R R B (B ER R R AH R 2 IS L -

R H AR RIS S R ML & B ¥ (neuroplasticity) K T/ §EEE (reorganization) - B¢
BRI R0 — TE o P 2R B AR L T o L 1 R B ks
Fo RSN B E#F 1 H(silent period) ~ %5 HIVE IR M: B2 B P8 Fi (short
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intracortical inhibition) 5z H i BfEH R (central motor conduction time) » FyAw]
LUT PR L A B CUH S E SR BML - KL S B R B aE
{3 ~ HREERE G 32 S 2R R S R A — Y - S MR kT AR
TR B AT B AR < LR B AR BB L - R L AR HH B i B R A e 8
RRAERIBT (F RRT AR BN BRI i B e =, -
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R LA e 7 A R B A B B
BRI 1 S AR 528 S R TS 7 B 17 2%, - 2RI 4
S T P B R S PR WIS B b 25 S A e
Mark Hallett AT AR AR SN BB B R S5 i A SR AR
SRR » LR S SR - Mark Hallett S22 2,0 TR
RV TR S S 22 B A b A B e T P S
RSB B B AT - S TR A B R e R R A S -
BRSO RN GRS T » 1005 I E TS
B P P B B R L 2 R B A U TR BT 2 — - IR
World Newrology 4545 - Brain HESEEIIR R S (81 g s AIZE Y
5 > BSREMER O 800 5 » 46\ EIE S BRI SR R R4k
AT KRR - 7ERIRS A RERR SRS S - K » RAETLIE
Mark Hallett #fSBitEr iR = S5 S RRIRIMCHCT - DUR BRI B B A AE A T
L BT T FRZE R RANIRZE | » RIS Mark Hallett 97 2R A
A SR BRI A R R ) (R B S - posterior parietal
cortex and motor cortex)7 5 2 {7 + L2 #4 B S R SR P o R I -
T RS » Tt S Mark Hallett SO T BIFRIASBIR -
S A AR SRR T T BRI S S LG A A N2 -
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CEBEREHEGT (Transcranial magnetic stimulation, TMS) 2 —FEIEEREMAGRT
FTLLF 2R ER RS ARG ~ ABEER B s H e ~ B T AT #8M: (brain
plasticity) » ‘& H Rif £ 22 AT E B R MR DIRERVIASE - RIS ERAE B R0 Il
R R - K —BEiA R el R R H 2 SR ER=EE LR &
RS R MR b= HA R R OAET 250 LT RS TR R A 2 MR R
7 - SHUEIMN - DIREMER A BRET T2 W BB AT ER) « fEF8 T
M IRt B B AR T 2R LR TR IERE 1% (BRI IE C B E 2
HYAH BB SR T A SE B B 2 i AR e iR A R R R T < i R S i - i
IREDIG SR A TSR



3. BT WIRETE: (RBEEER)
8 H 2 AR AT PR B B R e (JH E R & BE R - posterior parietal
cortex and motor cortex)Z % HAEM -

ARERLL 50 GRLL TSI AR TEY - IR ER TR T B
AR T BB THBIED - 42 S EH R e AL S
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RABMYEIGEAYEC SR E D — SR - SRR B AH first dorsal
interosseous (FDI) HILIAZRENRE o B BIARFFEIRA20kQ - 7 RIS E
& ZEENY Nicolet Viking » {# FIR k2 Labview software ( £ S 580 F
SKITETCRET MBI T ) »  BERAAREEIR T B DU AT -

SR STE-IREEFR L TEA Y FRIFEE SR - DIBEERE;
SETHINAHGR - ZRIERERIBES SR Magstim /3#] (Whitland » Dyfed - ()
[y Magstim200RERI#ES » WIS TS (70 mmEf) - édﬁﬁﬁﬁgﬁy@%
(IR BR RIS A T - oA F,IU{&*FH‘? [4SFEF o B
B E B a B B N RE TR A FDILA MRS « 38— R EE EriErR
A B AR B A vl DAL SRR o SR IR Mhpf"ﬂ‘?ﬁﬁ&ﬁ?;ﬁ ’ @@J
b e N H IO E R R B R - I -

[RE BB EALE R B LA T FA.

A2 BI950k 6 BYERIRT TMS &g © Fo 3 BeErhein) o B s i ErE A
ZEENE - B E B IHAE R E e E e T S AR e = e - B
it 3 EXE B E B AR A GEEN & - T T E @ (AR B i e A ITE E
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ZEREIER e 2 BR A Magstim /VH] (Whitland » Dyfed » $2[) §9 Magstim200
BRIl > RIBEREIT: 8 T7ALRE (70 mm E1Y) « HEEIE M REATERY]
T PR T 1A » AHTRTRBIRAY 45 A - RN E R BB N
BEEFE R AM FDL FLNRIBkE) - FREREN G THE B TSR % =M A
fIE o A (Brainsight » Magstim FFfR/2T] » Whitland Dyfed 2558 ) FIASH
EAREIRIRRTEE L - B RS (MRD) #ERFAEISMSHE - DI iR
IEMERGETE HR M [HAEROALE - SRR RS 90% tR ESEEhRME » iy
TR AR RS SR R B R 7F first dorsal interosseous (FDI) JJLAYMARIERLSE
BN 1 mV - RIERIGHEERE 2 20 420 6 26 8 28 - B
BT T 60 {a{EENRE TMS -

TR 1 b B ) e A R B B 1 T [ T B A

THE 2 T B e e 7 T S 8 P S T M AR B 0 P 2R 4 1 8O
TMS » REBFRIBCE & B THEE B e 9 — (8 TMS T8k B B ZE B gty — fE TMS 7]
- BRIASER B TMS I SR AR Z 2 BRI TMS I I RETETRE FS 822 - Bl
RIBRIRRERIPEE ST - RIPLARIL R 55068 - 2RI B ERA Magstim 23
] (Whitland - Dyfed » E[) AyMagstim2005%HEES - ISR RS AR (70
mmE ) o BIHZE S F A B AU ZE R AR B 10-20 EEGRATHIPITP4
(INETEE - 48 TEIBE B PR R £5.00 96 Hhe ESHEMNIAIAE » TSHEh B AR
PR B F5{rfirst dorsal interosseous (FDI) JJlAMuEiEE EASEE (7B 1 mV - TMS7E
PPCOOSGHYRMTHIZREEAYTMS EMI HSR IS TR%E - DA —{SMEP~ 1 mVE)
WEEE -

Statistical analysis (KB EHZEGEL, » (#L{ZE T KT

All data were checked for normality distribution using the Kolmogorov-Smirnov test.
For the main experiment, first, a student’s t-test for dependent samples was used to
check for differences in RMT between both hemispheres, Second, to check that there
was no difference in TS size alone a repeated measures ANOVA with TS a dependent
variable and Site and Hemisphere as independent factors was performed. Finally, to
test for the effects that the placement of the conditioning coil had on both hemispheres

a 2x3x4 repeated ANOVA was calculated with the dependent factors Hemisphere



(left/right), Stimulation Site (anterior, central, posterior) and IST (2, 4, 6, 8 ms).
Post-hoc comparisons were done using the Fisher’s Least Significant Differences
(LSD) test. Al statistical analyses were performed using Statistica 9.1 (Statsoft, Inc.,
Tulsa, OK, USA). Due to the small number of participants in the sub-experiment, this

data was not statistically analyzed and is purcly descriptive.



10

LE

. BELE

FRATHIERY 22 BB R 5 AR e b A B PR B B S R A S L BN B A e
(Bethesda)BRRIEERe L - R EEREMNE PRV 10 5RESEY)  SBEEYER
FRHEIAR L - PRILEERAE 7RG PRELELRR IS TE LIRS S - B P E S
BHRA ML R R ELAT BB LRRREE » SIEFENEREE
e o BUAN BEMAREREGEE - UIREIERGEILIE I - SIS - oM
PRI A TR MRS EREHATIRA - BOREIKER  AHESs:
BHSE - fEERET  BEASEREE > LA - FEEFIHREHRE 48
AR A LIR R SRR - BRGTE - Famfiar b - BiRGT & - 85
TTEREAR AT _EHHFRIRER » T DURPSRE n DI ICRUE 5 DR -
5o - SEHFERRECRIERET - AEEHHREERERARN 3 - SADRE > KIbER
FRRYER R AT LIS IR PRIA TR - AILSTheeN: S LfEH—PE B AR - 2
BERMBOEE R -

4

. FLRE

B BN THE R B R BEERS R O EHEEY ARTAAH - @
A HRIRHURIHR R JEA (Intraparietal sulcus, TPS ) AYRTHEIE & ERELER)
2 M BIRTHERES IR ITIRE R AT A - FEETHTe T BRFIE A T RERR
BRI (twin coil TMS ) /ISR A ISR TH P HIRGAT - rhal ~ 280l
ARLE 3 (ERSAIFRI AR ER) & (primary motor area, M1) EIFHZFA - TAFREH -
FERIE AHEFER » THE & TH PR SRR i T DS s) & 1/ R
B o thoUR 1 TH W TH AR R & B A E B RS e - (Han IR
CARIERER - S5 W R MBI RIS o AT TE R 58 R AR (7 1
FAE RV B R - BTLL  IRIRIBIFERR A H I H & [ A A & S A
PIRCEENE 5N EREE - i LERP B A AP ERER 2 2 A ET8rY - fR
PR HE RSN URCER G s B E - M R S
Byl Y BARE 5 TR E R BeA R -

ek TR BRET TH B £2 & B E B W I R T B Rz e T S B T 1 R
(posterior parietal cortex-M1 corticocortical paired associative stimulation) 7E (% A
AT M LEEEAIBER B8 AT - BAPHUMITEEEREL 0.2 Hz 455 180 {alfEf
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PR ERTE R L DA A SE AR AT 2B - SRR R B (1) EEhE
TR PERAIUCER TRESAE - (2) FHAEELEERIE T E 2 A
B {RRATGS - i BRI W B RRE 2 D 120 5348 1 HRFTY - SR EAE /2 -

ARHERER - AR T -
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RS
- R ZR AR R B T T A T TR B R TR
RO R AR L —E IR R AR RS T (E R A e B B 4
355, - PSR B T T R RS AR AR B B AT S [ - T B A |
FCHIENE ~ RSN - LB f(phantom pain) ~ JrIEBR SRS - MK
A BEBAR TG S [ - (B2 H AT MR 7R T L R IR RS R R
FHEAIR  FrRlZEh RmRBRERIEE - 5 - KRR (processing)
K M(perceptiom ] » [HIRTERE - MRS EFFSTRBARN - HEN
A PRERE - 3 BIF AT R RIRUALE - RS LS N RS e DL
B RER A RETNSES < R A B ML
SR L g RO < AT L R RACHBURE A (neuropathic pain)
By B B A B (pathophysiology) » BRFERTHIBRIA R SR T A KB B
AR EEERR - GBI A RS
5% » FRE RS T 22 R o SRS R A AN IS ENS A
B X S adshr i A R FE R R - T ML B & 5 [ AR I A 1k
(depolarization ) » T{H 1S FHARHRIRAY LM RS2 RIS B - ST RAEAR » BRRERTH]
B AR A T R R - BR T AR E AL - BAE SRR
T (repetitive transcranial magnetic stimulation, rTMS)AYZERE - B0 AN
HYTGREEA Y — iR - ' TMS E28HaRR A= FIFEREEN R - ¥
NSERHET TR » O MR BN » WA FAKSE(E {28y - W BLib— i »
ESEE FDA FEE K22 - DL TMS SBEMEE  SAREBRIEEARBI
T

2. BELHRAGHS - [BEEL - VIEAEED - FEAHER R R L R LRI 2 B SRR
e

HAT TMS =2 FFEERa RIS T8 M ~ S ~ RRAN SRS # J7 T S FIRE - repetitive
TMS B4 FE R 53 B 4% BUE(Parkinson’s disease) ~ {13R JJ-RZx(Dystonia) ~ J§
JRE{RYE ~ #REE (neuropathic pain)i: EREMCIAIER - 25 - % -
R BRI I S E v DASS R i AR5 » RIS JEAS 1A% ~ 10 - WBiaae
BN HNERILF L2 - AR ES TR ERR IR RS E
BB IR -
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3. ZRRERI SR

SRR TR R A I — BT » it 2 ISk — i - Hobf
FE BT M2 - SN SRR & S e T » SR AT
BrE9I (oscillation) » HHii » BHASRMERERISTE SR ST m i 2R -
FRANFR3ERR » B SR RS S BT B R R S R
FIRSHRIRIAT 538 o |



