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Abstract

Transcranial magnetic stimulation (TMS) is a recently emerging, noninvasive neuromodulation tech-
nique that has been widely applied to a range of neurodegenerative diseases of the central nervous
system. Owing to its noninvasive and adjustable nature, TMS has shown considerable potential for
development in the treatment of Parkinson’s disease (PD). By modulating neuronal activity in the
cerebral cortex, TMS can improve both motor symptoms (e.g., bradykinesia, rigidity, and tremor) and
non-motor symptoms (e.g., depression, cognitive function, and executive function). After high-fre-
quency TMS stimulation is applied to the primary motor cortex (M1) and the dorsolateral prefrontal
cortex (DLPFC), patients with Parkinson’s disease (PD) may experience marked improvements in mo-
tor symptoms and mood, suggesting that TMS has potential clinical value for treating both motor
and non-motor symptoms in PD. However, treatment outcomes vary across studies, and there is no
unified standard for stimulation protocols (e.g., frequency, target site, and number of sessions), re-
sulting in inconsistent efficacy. Nevertheless, TMS is generally considered safe, with adverse effects
typically mild. Future research will focus on optimizing personalized treatment protocols, combin-
ing TMS with other therapeutic approaches, and further elucidating its long-term efficacy and un-
derlying mechanisms to enhance its clinical value in PD management.
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1. 51§

HRX A2 RGUIRAT MO B R IBAE Lk, dR i TAEAZIWHO) T, #4 RGBT MK AE
ot — BRI ') P A e i RO SRR U RBE N[ 1] 1T PD J& T iR AR 4R 2R GUIR AT PR R 1 — 20
W T FAE T WA RGURAT BN 18 1 AR R R 5 b 5 R AR IR e 15 5 20 55 N T A R
B H ST PD B9 1 5505 26 (1) T o 2R 21 2050 AR A 252 73 N2 PD B, 52021 K 112%
[2]. FREZ G20 HZH PD B3 MFE AR TR R AR R s E K, H 1990 5£~2021 4F, PD f&
B HRIEA R RIEIN T 2 89.7%, MAFIRAEAL BRI RIEINL) 167.8% [3]. WA H M0 4 A4k 2
(2025)%7~, HETIREIAF PD B S8 500 /7, HARSEIREAE, FRIE PD &3 20w A5 423k PD
B NBUZ) 43.14%, TIAEAZER PD RN B 296 38.08% &+ [E PD 3 [4]. K E PD B B8k K,
HIBKRGE, 230 P A G BE A Z W R BRIt — PN E, F#2 PD &3 ERRHE &
Lo 2 R AU T P B R PRI PD E R HL AR . R IR R b TR B 1 1k FR
WISEEL 18 BIE G N2 H-F- i B i (I8 SAEIR [5] S i Dl « PR IR SIREERIRAT By o (A 17 25 Bhi's |
LGSR NI DREIRGR « AAhr M I A 1 AR IZ SR 6] AR ISR EGE 2 ARE B e IR 0]
AR TR IE O™ B . PDORE G R R I A = B e, REO PD ORI T ROREAR B it e
ERBR, FHEEBRIIRIT AR E L FTiG BBk . 7E3E PD MiyayTfam , Z9WigiayT ik
F, HETATRLEBE 2P F 2A 2 DR RAM(BRFBE T A R2 . 2 BEZEE07. MAOB-1 L
A5 P [ -O- HI BE 5 7% Mg 40 7)) I AE 2 LR RE R 2 WD (R AE R AR RE 254 . Wl B e, IRt Aoa 32
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EEHUR), (AR —FhZGWIAEAE RIS, WIS I RAE . SealE th L. WEHE. IARIPEAGSE, HAFEH
B2 0GR R . th4k, PD RT3 2k A v 6 H R (Deep Brain Stimulation, DBS). ¥ Hifi H ¥
(Spinal Cord Stimulation, SCS)%5F- A ¥R 77 Al H & £ /i ¥ (Repetitive Transcranial Magnetic Stimulation,
rTMS). £ /% B3 5 %) ¥ (Transcranial Direct Current Stimulation, tDCS). 5 & 28 4 %% i 1] #4 (Repetitive
Trans-Spinal Magnetic Stimulation, rTSMS)%3E2 N PERIE TS, LR AW 51280677 . 1FIGT .
FIEAIE FIRITE N R EIRIT[7]-[9]. — B LK, 4] 23t PD S I ACRE DR 2 A A0 B EE 1Y B A,
REMEHETT PD B8 (R ARV U R AR AL s A L DA A

TMS & 1985 -H Barker % AW &[10], J& TARRANPEE AT IGTT 7 A i —Fb o T A LIRS
5 WA i SR R, R R B P A R, SR N R 2R TG A S B DA S R R A [ 11] [12] %
PR3] 7 0% B 2 R i 22 A Bk (R B = T™MS 1) AR N —, IR RE I AR A +TMS. I 4F
KRR 22 B 7L R B rTMS 724035 PD i@ s e R AR SR 7 T3 A BARPE R [13]-[18]. J&T ik, AL
¥ rTMS (1) TAEJREE . TAERI. 720505 PD IR IARAEIR I 5 S ML DL AE PD A A I R SE B S5 LA 7
MR, 26 BRAEBE A S PRAT 7S 22451, % rTMS Xf PD [RSEIAE—£53k .

2. ZMBRIHETT S EHE R
2.1. ZfEERIBEATTREX I TIERTE

TMS ARG 10T 7 s i —Ff, R RN, 5 F e R B, R Rl e, BTk
B b R AR P A bR . AR E AR B, AN TIAE LR Pl BBl R AR A iR, i, BUIE R B2
JZ, SN Te P A RS LR B R s, FEAIE RIS H ARG X DI e S ml g p H 117 [12]. fi
M52, HITAFREERUE TMS 85 AR — B e — 75 A0 2 7o FIE 3 — 1A 1 A AR 22 5 3l

2.2. ZRIHMHTIERR

Fe R BARNIRTT BRI R 755K, TMS B AR AT 43 B ik 28 fiil i ) 3 (Single-Pulse Transcra-
nial Magnetic Stimulation, spTMS), % ik i1 £ fili 1§l ¥ (Paired Pulse Transcranial Magnetic Stimulation,
ppTMS), & 2/ (Repetitive Transcranial Magnetic Stimulation, rTMS), #5 & #& ik 7 313 Theta Burst
Stimulation, TBS) [19] [20].

SpTMS Je Fe B JBUR & BRIk b 22 K R J2= 5 S ool Ll A T ik B i 9% H ), wT UK
it 7 57 45 72 i D RE DX 4 19] [20]0 383 B2 i X A2 FLAF I8 b (1) 1 e B X 4k 211

PpTMS 2 38 i it 0 795 4 A ] fll i [ o AR SR 38 P88 R R Rk e SR AT A o 2 AR T LA S R B 5
R HLZ(Motor-Evoked Potential, MEP)IE K484k, AT St B2 2 4 s A2 dE 1 00 [22], A B TWF e e
DR ER AR B2 JE X6 p PEA AT BB ML, FERREE RGP INATT « R RIEA /NS EER -

rTMS 2 F T Im PR VA ¥ B0 87 P8 ) FOUR5 106 X 1) e JE D o B 53 RO R P e e P 38 2 5 I 2
BEIX, AT LA TT X AR (201 HCHE Rk il A OB 1] 23 DA iR BAURI B8 (5~20 Hz) RUIRAITRI (<1 Hz);
Forr S RO B iR R E A, TR S 2 A S, AT BRI R R % A PR [23 ] AR T SRS 18] i T AR
A AT rTMS BT 8(24], BIILHFFEAITT R T AR kR TBS, 38 i 48 B =i ik vl
P rTMS JR97 T EENE ;s Horh a2t TBS A8 ARk ™ A2 B JZ 4], T [a) &k TBS DA H Sl i
KA Bz JZ LA [25]

2.3. ZEERIFETT PD BALEICLE 1)
M2 PRI I TMS RIT LA 5 B2 JR AR SU i M 1, eIz 5l B2 AR ATl 45

DOI: 10.12677/acm.2026.1631080 2796 Il PR 2 2 3t


https://doi.org/10.12677/acm.2026.1631080

g
pd
48

FHOGIX Sl (R A 0% 4, AT et A Bl il AN pAAT T BB (26 -

ATIRNE L R 2 FE 0 . TMS JE Ik 38 9 S Al mT 98 M, N0se B2 2 - T Rl B (M Dh g, JUILAE PD g,
X 22 R 2% 1) E SR AN R R BhIR 28 . (A K HAtE BRI B e 27,

Z B RGO : rTMS T REE T S22 LB R G0k MGE PD M2k, Jodl & DLPFC Z8[X ,
R T 2030 O 1) ~F A7 [ 28]

THES T ' TMS Hl¥ DLPFC it SR XIS RS sl R 2 AR VE L, a9 Al - 6y
(T GG TINGS, 227 PD EBE 1AL R [29].
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Figure 1. Hypothetical model of how TMS interacts with the PD brain network
1. TMS 1A PD B4 B9 BRI 1E R

2.4. ZLFRIBGATTE PD PRYIEERSER:
2.4.1. EBEIFEKRSE

KEFEHU RGN R G40k BRI E 1), rTMS X PD REIEsEIR B B, T EENE
BANRGE . (B R REARIZ S IR i . H AT A F#H IR @A TMS (>1 Hz) Rl M1 X 2 fifis 2R 28 2
AERERR, TIRES AR B R R D A TSGR E ) Ja A AP T, Rk - BRI TS B s T e
AHIE[13]; BEAh rTMS B ] 2 PD B WLAMERE . BAR K Z H meta £ EHRIE rTMS X #44& UPDRS-III ]
B, HZ 0 RCT HAE T HIREREE S E N T8, R RREEE G . S rTMS IRiE s 2
FEIRPeE v, HEm B AR, ok PD BE LK T ERRAS[14]. XL R, rTMS @ TR
10 7 2 () 0 s M R 28 T B, A Ak 3 Bl i I 4%, 3E T 4 3 5 A 4 A8 B8 I8 SR« R 0 r TS,
JEFRERT M1 XIS, 2 H AR PD ISR 22 oot T 0 2 20T 30, X Sy 7 R JE AL
il B Aot 28 D) 5% (1 2 D, B R J2 5 R T 2 I £ T R M S e 5t

7t Tao-Mian Mi %5 N A 50 H R IR A 10 Hz 1) rTMS JIl 3 Ckh 7832 311 [X (Supplementary Motor Area,
SMA)F 2 3% PD BE MG DE, HICRATRFSEEA[15]. —Tlm 2 8 s «TMS FIBEHLICE % R
SECRIL, HE M1, SMA RERS R GEID SRS SGETERE S, HAH LG T 53— SR 0T RCE S
Ha[16]. A ' TMS (U1 10 Hz)EH 6 #7838 3 X (SMA) B K12 3 17 )2 1 2 3% 0 PD B3 iR 450 S A
MDA FRbS, WP E SR M. ZIBEHLY BT ER (TMS R8I E BRRE A0 S BT 4)
PEATAERIE, i3 TUG 1T EMRR K, F54EBE UPDRS-IIIZENVFid3 . RELR B iE—
SRR rTMS 7555 31 P x5 S R R s B g 1) BT IE 17 BEEOR
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2.4.2. IEEBEHAERKAVER AR

PD I KRR IAIEIZ SR AN AZ ZNRER . ISR S EUEE HE AN ATSIAME; midRiE 3
RUWPER . AR BEAREERS . I\ A ThRERrS X B AR VG R B M G » ' TMS FEIX — 45Uk th R L VB 7
R IT I 1E -

SIS LG T A S AMURT AT fTMS JBA T, XL R — 1L B4 M, 1697 10 K, L5
X HRAAH LE AR P 315 20 B0, HLSCERCRFREE I 1 M H[17], X — K1 (TMS fEZE %
PD HIHIREIR 7 T H A V8 E 0

K meta T IR ARBE FCHER (L 1), rTMS SR & AR B35 FA M Ih e R B ERNT 3L, tH
FEPAT T RECUN 1] AR e . H0 42 1) 45) 7 TR L B — S i e %y . — Il 5 15 TR AL IR U6 1)
B 230 R, rTMS AMUBGEE T PD BE 1) MoCA BAAENVESYy, B [FI Bz 7 AR AT ERE 1, X
Wi BH 2 PR R T e o AR s gE A T IR Bz — . B4t @i fTMS YEH T DLPFC #f £ A 78 45 Hi nl &
EPREPATIIBE[18], SCRFT rTMS ZEIAJNTE T2 T T 7E A/ FIALH Can AT 28 1) 5 T P st ). RV I
UEHE s A, (RS B AR A BRI, IR 2 @ R B BE LT R 7T K
IWHGEETE ] A R i S5 KRN .

Table 1. Studies on TMS therapy for PD
3 1. TMS J&77 PD HXHR

=3 T 5¢ 75 2K FEARE KIS F LRI bR
Shirota Y “[30] L R S22 ;EO 2 @(?;3 gfjﬁ%fﬂi) 1rTH§1§ /éi/&z UPDRS-III | (&)

SEEAL, m . I 252
Song W 2[31] sbi s 4824 151 9256 4 10 Hz rTMS/Uf]  FOG-Q, UPDRS-III %5(3Z 3]

24 Bl %T R 4H) M1 g A
o , . 18 (10 755640, 10 Hz HF-*TMS .
Makkos, Attila %¢[32]  FHALXSHES256 8 xR 4L) U M1 TR RV i
33 (22 il siREeeH 1 Hz rTMS A1) AHZAIERENMSQ),

Zhuang, Sheng £5[33]  BEPLXT IR S5 AR R (HRSD). MoCA

A 4
11 4515 R4 DLPFC K. PSQI BEHR 3%

18 (10 S50 4, 10Hz rTMS Z 1|

Shin, Hae-Won &5[34]  FEALX FH L2568 8 15 ) DLPFC AR RV i

KRS SE T TMS R IR, CHRE B IEeE . IR, TMS [
(TR B A AN B 5 (= 2 32 5l B2 JR AL JE 9 R IGT ROR A B EE M. S 15 B2 FR 400 1) A %
TMS BEWS 5 FR B S2 IR AL AR SR . tEAh, TMS W] REIE I o 2538 G 2 S W A28 ] S 1ok
o B s s T RE .

X LEHIT TN IR N S 1 5 Bt AOIEDE , AR AT REIE I DAL RIS S HOAE i, 3E— DR iR T HCR

3. ZMHERIAETTHRRAFIL

7E PD iZa AR A% 77 1, fTMS JEIL T XiashiB 2. BB E AR SR, e o) 2 72 e SR
WIIE B B SR ARG 5 o AR 2 DR o, Jr R AR 1 it JEHAE A R
(FL vs RS ATEE (0 M1 X SMA ORISR, 697 BCRANA L, BRAh—S8it ik ity 7 I3 AEIR I &
FHUCE, 1R B B MR RO BT SR Y, (TMS R R A R AICR, H
HERIPRERTIARG R I0E. UL, (TMS 2 & REE KA YT S0 18 SRR U552 — AT TR 1]
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3’ A

Bl HEl, KT IMSIEIT 77 REVRIBS B R Kb, 255 A G —FriE. AR TERH
ARBTG5, SRZARMEIRTT I, XA X7 R PL AR 45 52 2% HL N X

FEXFT PD B AIGAYT L, rTMS FTLAEGGE PD BOAIAR . IAZIRERS . AT DO REFEICEEAEIR . H
MW S HAT EALAREE A AS — B0 S ERCR IS BPEEOR, Rl X AR A s 18 78— ZRESE - ' TMS
17 AR T HEXANR S AL, R BIMEZ S I .

B EZGST I AE, rTMS A7 AE— LSRR « 08 | 5000 AT A UL A 55 5K L 78 O A A S5 AR o
RTINS B IR T I & B ERATYr N, ™ E B R R LR .

4. BRERRE

TMS JEIE AR 22 A S A e, HORE ) TAEB. REUEAE MR R A, TEARSRIRYT RS
AT HAR T ZA IR FH - £E PD BVEIT MRS L, TMS FI G B 1 P - K06 e J2, 3 e 22 35 5,
FealextT PD BHE M MARS IR AE T A0, FIT R MEZE RIE. 1897 7 R AIARHE
A+ K SR (R B8 AE AT AR S R SR 7 I B 7 ] o B AR IETT « BESIEYT AR HLEIR R RN,
rTMS 7E PD 97 F RTS8 R, RKRAE A PD JRIT M EE A TR Z —.

E&mH

BT HEFEEARFEARN KNG EAATE @S : 202305 AC160055); = F A FHET H i ff
RATRITH (B H %5 202203AC100007); 2= Fa 4 2 IR DA RRBOR A A K 95 “ RSk N7 i
HH% 5 : D-2024042); EWIEER}RZ 5 Mg B e N AA BB R E W H (0 H % 5 : RCTDXS-
202301); EPABERIRS5E — R BB B P Il PRI 78500 H (5 H 45 = ynllT2023012).
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