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H i . 335 4MUl T8 (dorsolateral prefrontal cortex, DLPFC) i B & 28 R R ¥ (r TMS) X i
4 #F (Parkinson’s disease, PD) BE BT I . Hik: EBE22HIPDEEZ A AI R, KA
RESATMSH (11BN FIXTRBA(115]), FHHHS FHPDAWIEIT, rTMSHENER L4 F3H
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AR (TT) B2 H(TS). WHEHKRKF SRR (UPDRS-IIDEHE, MEZBHAPDEERITRIE
BITRISENER. R HITRIrTMSA S BABETUGT. TT. TS. UPDRS-INIEZSHLE, =
RYITHT 2B (p > 0.05). SHENIBITIELE, BT /BErTMSATUGT. TT. TS. UPDRS-NIER/D,
EZREGTERE X (p < 0.05), 5T FRA{LUPDRS-INIE 8 H WA T AT FEK, Z 75 4% 8 X (p < 0.05);
BT ErTMSA 55T FAM L TUGT. TTHEBD, ZRELIH¥EB X (p < 0.05). £id: WMDLPFCHEIM
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Abstract

Objective: To explore the effect of cumulative high-frequency repetitive transcranial magnetic
stimulation (rTMS) on bilateraldorsolateral prefrontal cortex (DLPFC) in improving the walking
function of patients with Parkinson’s disease (PD). Methods: Twenty-two PD patients who
enrolled into this study were randomly divided into rTMS group (11 cases) and control group (11
cases). Both groups were treated with drugs and corresponding care, and the rTMS group was
given three weeks (12 to 15 times) of high-frequency DLPFC rTMS stimulation. Before and after
the treatment, walking function of all patients was evaluated using the mean time completing a
standard TUG task (TUGT), the Unified Parkinson’s disease rating scale part III (UPDRS-III), turn-
ing steps (TS), turning time (TT). Results: There were no significant differences between the two
groups in terms of TUGT, TS, TT and UPDRS-III before the treatment (p > 0.05). Compared with the
pre-treatment in the group, the TUGT, TT, TS, and UPDRS-III values of the rTMS group were re-
duced, with statistically significant differences (p < 0.05). Only UPDRS-III scores were decreased in
the control group. The difference was statistically significant (p < 0.05). After the treatment, sig-
nificant improvements were observed only in the rTMS group (p < 0.05), The TUGT and TT was
significantly lower than that of the control group. Conclusion: High-frequency rTMS on the bilater-
al DLPFC can improve the walking ability of patients with PD.
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1. 5]

4 A% i (Parkinson’s Disease, PD)s&—Fi il 4 2 M &A% IR % DA T - SR8 26 IR AT
PEAS Ry F SRR U RGAR VRGO RRIRR T H LR, 23R %z, WINE B MO ST
BANRHESL, AR IAEIDIRERENG . A ARISBNAEIR, T EREm [ AR I B O e R AV U [ 1]
ARG O RN PD B R BEEEERE —, MEE IS BOER A FERR I ARSI, A8
BHRBETYBEALE R E A H TR L2 CURRe MR fRIaTT N, BEERIE R, BHiE
SHBUERME SN FFRIR . RO AR LI5S e RS 255 RRE[2] [3]-

bR 1 A E SOREERR G YT T BL[4] [S]1VA K R R G T B 6] ASE, MR TR R AR AL HE 2 il B H o)
B PR RS R, BRSSO RN E PD ZRIGAREIR A RO k. R L
T34 (repetitive transcranial magnetic stimulation, rTMS) & — &t 6 6 H TSR MM L iR, iZHAR

Tk
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e BT FE RGN JUEE S E B 2 2, eAR K G B7 SR AR T I et I SR 5 At A S R 1 ) R
SE R DX IR R R (A 8 e e 2 B o KR R FEVRITVE 7], W SRR T BT R SRR 8]

FA 7 2 [9) R B AEIZ ) Dy e 4 A9 [10] . 2 H0t 703 LA IE 3)) K 2 (ML) rTMS H AR RIS A [11],

(5 Hz) A e g s , 3 38 I G 52 53 0 28 0 % Mok 280 20 S B AS « 15 AU T AT (dorsolateral
prefrontal cortex, DLPFC)Z &M 1 8 Z A Bl 7, & S st szl A7 AR LA & TAEIRIZ I S X
22 {1 EL A HA R 3 (transcranial direct current stimulation, tDCS) a4l DLPFC [X 15 i) & 2% 203% PD & 11
WATThRE KA E[12]. DhREPEIR AN 7L I, TEAT E R KN DLPFC X 3skiG s34 m[13] [14] [15],
PERBIHH I JZEThRE IS S b R AR . bR R AU DLPFC NI sk 47 rTMS A
7 AT REA B T2 PD SE AR AT E T o AT TR FH AL 1515 HE AT ST 2R 15 XU DLPFC 345 rTMS %} PD
BFIBBNIIREIEEIA, S PD $RALHIY rTMS I8 77 #E s R s X

2. MREFE
2.1 ¥R

PR 2019 4F 10 H & 2020 4F 10 A Tl O R B E W RNIZSIRTT 1) 22 5] PD B8 NF AT % .
PINFRUE: 1) FFEREM SRR IIZEIRMEQ016 fR); 2) 45 % < 4F# <80 %, BUUHME, Rl EiALe
BRIPE, THRGEDE; 3) IrAM N REEFERE T HERRME: 1) WM SRS AR (RS MATE
HHERVE KRUK) . ISR BINSEEMEGHITYRZ LS. 2 RS EE. TR MEH; 2) B
B AR R S BOGVE M AT E B L, ARETEROPHGER: 3) B TEO. . . B RGN
B 4) RNE ORISR ENEME . HRENECFRIEE PD &35 8 rTMS 41(TMS + PD Z547) Filxt
FRZA(PD 2459), 32 11 . PR FHMAERS . WifE. B, RE. Hoehn-Yahr 2. ZHEER. i
FEAIR S ER(MMSE) P4y AliE 2 BARGI RS Tidst. TUH O/ B ARRIGEM hOvEM, IR
WFFEES: ChiCTR1900026123. 7EAF#S. WitE. S #H. Hoehn-Yahr 732, SZZUHEM. & Z k5
REERMMSE) S AlieZ BERGHIESE T, WA EZERTLS = X (p>0.05). W& 1.

Table 1. Baseline characteristics of the two groups were compared

1 REAREELIFHELER

rTMS 4(n = 11) KRR (n = 11) p
5% 5 6

FR(D) 65.8+ 4.6 67.8+5.2 0.81
TR () 3.95+221 39£20 0.87
& (cm) 165.3+8.2 1711+71 0.36
14 5 (kg) 61.7+8.9 69.8+6.7 0.41
Hoehn-Yahr 4} 2% (%%) 26+09 259+0.8 0.88
S E FIR(EE) 77+27 7.19+29 0.51
MMSE (%) 264+1.3 266+1.1 0.81
Fr e % B H S5 & (mg) 640.2 + 1445 678.1 % 156.1 0.12

22. B

2.2.1. EEZMuRIBAT
1 FAZE[E Magstim 23 & A2 7% (1) rTMS 18974 o F g BUMEMAE, Sz [ 5€ , i & F-2E, K MC-B70 Butterfly
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“8” FLRIBIEIEZ MIBIRIEES, UL DLPFC JysE i S (L R [ b 10/20 R4 E NN F3. F4 ). BRA
JT 4~5 1K, TR LK, ¥R/I7 38, RIHAIT 12~15 K. R HIIEGEE A 80% MEP, il A 10 Hz,
P51 20 fkaf, FAIIEIG 2.0's, REIK 80 ANF41, AUMIAL 1600 fkih. TEIRITIEREH, 4 R RLR R A1 &
[ %8, AFIATT I TR ARX [ 52 (5 _F 10:00~12:00 22 [H]).

2.2.2. BMERHHET - BHTESER (Timed up and Go Test, TUG)

MR TUG SEEG[81ELFE MR 73« At TUG S48 52 s LT 4h 180°% 25 Il (the modified Standing
Start 180° Turn Test, SS-180)Bk#: HMFHMUTEM T I, WMEREMY, WFBAEHKRF L, HRIERT/ 5 m
G UATITINGY) 6= R M ik i SN 1 VNS, (= o) I 2 N ALY gl ey VNG et v ol o R s etk {4
RUHEfAR R 70 cm. IEJT BRI K 34 cm, L0 AR 2 2 E R HE), AN A BT REGL KN 1 m) X [E],
SR ERR IR N . WAL ARG, Il BB I TR B A ST - A7 78 v SEBR I ) (TUGT), &%
R AR () (TT) B (TS) e 3k, LR 4 2k, R EHRIS R 4T S Sl & 2 ok, BCPHIME, %
A FR RGN LIE R (LA 1),

| g
€ i m ittt ————— - Il4. ............ . !
: ‘-"\‘ ; \
! | <. Im

4m Im

Figure 1. Improved timed up and go test

B 1 SREYRT - EPITESLE

2.2.3. BRNRINATHRETE,

1) 4RI & PF4> &% (unified Parkinson disease rating scale, UPDRS)iz & i #6573 (UPDRS I11):
— PP HER B S AR OIS B P =R, DUH M09 5 ANEZ(0~4 4), 0 40 NIES, 4 i, 47
{E# 5, PD BRI ™ HE[16]. 2) Hoehn and Yahr 434%: H i [E br_F508 FH 1000 4 AR5 15 FL B o v e
%, NIRRT AN RE T RS T AT SR G VEE T, 590 5 k. 0 9t ToARAE; 1 2% Fulffk
REAR: 1.5 gL BB FIARTFREIR: 2 28 XUMBAREEIR, ToParkses: 2.5 gL BRI B AARER,
RIS 3 % HEERNBAARER, PHrkERs, 2 IhRe2R: 4 % ER™E, hAE™E 2,
5 %% HBEMREIERFSK L, 758 AIRE[17]. 3) {750k E R (mini-mental state examination,
MMSE): &3 Folstein 5 A\ T 1975 FFHlE ), A THREEM W E. OFEUFAI: ErEe/). id
128871 FERIAHERE ). EERE. [BZRE ). 35 30 T, MR IERTE 14, [RIZHHREE AR
WES, EREEHEY 0~30 43[18]. 69T HI IGIT 45 WG 1 43 AT IR AT Re 77 AN EN D RE VT A .

2.2.4. GitEER

KH SPSS 23 RG-S A HEAT /00, K Shapiro-Wilk #3647 IEZSVERG S, 5 IEAS 0 A iK%
B AR5 TR ZORENIAIT RIS ELECR ISR t K656, 41 LB RIS AR A t 056, A& IE
BOAHERL, HHE VORI LR A Mann-Whitney U K856 20 67 BT S ELECR T Wilcoxon FEAIS:
5, p<0.05 BrEFAFRITFE L.
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3. R

P B FVRIT TG TUGT. TT. TS, UPDRS-II 240010, 67 HT rTMS 41 50 841 3 TUGT.
TT. TS. UPDRS-IIl %4 tb4:, ZR g2 X (p > 0.05). HHMIEITHTELE, ¥RI7)E rTMS 4
TUGT. TT. TS. UPDRS-II />, ZR7AE G755 L (p < 0.05), XA UPDRS-III ¥F7r B NG
JTRTRRR, ZFA 404 X (p < 0.05); VAIT)E rTMS 4L 5 X IR EL TUGT. TT{HI#K, ZRA 4%t
HE N (p<0.05). W& 2.

Table 2. Comparison of walking function parameters between two groups before and after treatment
2. MABEDSITRES IS EUATRIEELE

ITMS 2ﬂ(n =11) Giitta ﬁﬁﬁéﬂ(n =11) it
p— \ L - : pig P
6T BT i R BT >
TUGT(s) 26.9(21.9,495) 18.0(17.0,232) 4121 0001 229(19.8,30.9) 23.9(20.1,28.7) 0786  0.441
TT () 7.7 (5.8, 12.4) 5.2 (4.7,6.1) 2779 0012  7.2(6.1,114) 6.4 (6.0, 8.8) 1.074  0.295
TS 12.7+3.8 9.7+18 2.366 0.028 11.0+238 10.3+£25 0.618 0.543
UPDRS-II 21.1+45 191+41 1.09 0.289 21.0+6.0 19.5+£55 0.611 0.548

TUGT(s)  269(21.9,495)  18.0(17.0,23.2) 4121 0001 229(19.8,309) 23.9(20.1,28.7) 0.786  0.441

4. ¥7ig

WABEAGZ R PD B ARG R AR BB RN R —, ZHEE RN RIS
AFaIBWT R R IKAPAS, BEEYIN R R AT MRS, SEUERE B 53 DR A H % AR g b
J1RBE, BB EE A . B RTINS SRS W] i85 225 2 L% (dopamine, DA)ER = 5 80K 7 2 - 4(
Wik - [ EREE IR A . MPARWELZ . W AIiae. AT shae. s mIhee. 2 %R
KA RN PD BB B AT IhRE[19] [20], DLPFC [X3shje st 4% . AR ThRE R4 B sl s, %%
X S5HATHEIIH Ko (EMRIFIRE AR F I 0H,  SOREFN IR AZ AT 5 A (5] B2 J2 DX 38008 i # 20 Ji J
P FR R T AH ELAE F TR R A 2 T AP 2 u M 435 32, BRI (PFC) #140E8h X (ML), Hikizzh
X (MLR). 407 B2 2 (ACC)ZE X 15[ 21] [22] [23] [24], S A IELEM 7 MEBEANARS, TS A EE8) £ BK
§E PFC 5 SMA Z[AIf4EE y M & . 17 PD B#FH R 2 B Z S BRI 5 SMA RS 56 5] i d
& A B W M S B RS £ [25]. DLPFC 7E PD 3 Hig et id R rh )i B2 A (. 138 50 TMS BT
SO AT S RN p- T R S AR AN R T AT A0 22 BRI BRI, SIS 3068 J[26]. HIl¥ DLPFC o] DA% &
B T M SR S AN A 2 R AR B 8 77, AT 2312 3 T RE[27]. DLPFC [X /5 45 rTMS RE3E Infiw 172 [28] [29]
[30], DLPFC X i Lyt i 384 -5 Fn Sh e Pk EAFAEAR OCME[3L], A DR gt — b s B T 3 &
ARICIRIIREN, % RIRE A H (38 B AT TN AN KA = Sk Brig s e 71[7].

AR TUG B RSLE, bt TUG SRB2— PP s, &AWL I PPl A 4 A% 12 3 B i 1) 7
%, BA SS-180 SLEGREREHIE M PD BFIZHRL IR I BURME[11]. AR BaR A B RIT S
UPDRS-II £ PP SR RTREAG, SXHIRAMLEL, rTMS 45 16)7 5 TUGT. TT &S5 S8l , #
7~ ITMS HIEORUN DLPFC [XIgRENS Bz 3 Dhfe, JCHZPATRED), X IR [FFEv] LA UPDRS-1NI
5, HEN UPDRS-N R A FHEW IOPAT Y85 14 NP IUH , XA AL BT DA— @ F2 1 L
B35 UPDRS-IIT &R 1E5r, 1M rTMS X247 DhRe i A FHECR[32] [33] [34]. AT 5L WXL DLPFC i
A rTMS REXGE PD BEMBATRE ). WA WU R rTMS B T B2l DLPFC 2 4b, v i E 2
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MNEZE FZETMZ(ACC. SMA). i AN (1 12 328 X Sk S, S5m0 LR 4ot (MR o
KIEFE NS0 b 3s B RS [35] [36] [37]. AHE 7T R BLXUMN DLPFC ¥E /5 rTMS fit i3 PD B& 1B 1T RE 1,
I L2 2y 5 WL P B8 03 R PT Rl 7 T - R O 5 S ke B T i 45 ) (R S o 42 YT S8 B
J) T SR AL R A M BT R MR [35],  BUOR AT B 2 (A RS SRR, AT RS 70 R B0 TT RE S AR
106 DX 245 T 6 A0 () — S0 0, e B B R AR DA T BESAAR ST U AT IR 5K

R FATIE— B RIRYE. 0k, NERFOFIR, FEARED, HRARTHEEET, TR —
SE MR RS o JLUR, AHER T EVRAE DLPFC & rTMS Xt PD 38 AT RS RIS, AR 16T Rl
JENFIINRE R BT VR L8, A R PR R — BRI AN Th B e 5B ATRE BB 2 R K &R .

5. &g

g5 BRTIR, XU DLPFC &l rTMS 1] Rg e i3 PD B B iz 2 Mg, JLHIE AT RE J1 A ORI
SR

E&WE

I & DA S M BESE N A B H LR % IUZ P (2020-2025) : 1l 7R 45 R 24 1L A R BRI R
(2016WS0639).

1E& TRk A
FAR SRR — 4 . IR WU RS R G0 A0 R ROIRAE. B

Rl & B2V Al ;s TMS: BTt @3SCRE . Bl AR RSB IEE ;T BRAR 4 iR
SR ERN S

&E 3k
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