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Repetitive transcranial magnetic stimulation in treatment of Parkinson’s disease: A two-year

follow-up study
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Abstract: Objective To investigate the clinical effect of repetitive transcranial magnetic stimulation (rTMS) in the treatment of Par-
kinson’ s disease (PD).Methods A total of 37 PD patients treated with drugs and rTMS (rTMS + drug group) and 45 PD patients
treated with drugs alone (drug group) were enrolled, and motor symptoms (MS) and non-motor symptoms (NMS) were evaluated at
baseline and at the end of two-year follow-up using Unified Parkinson’s Disease Rating Scale III (UPDRS IIT) and Hoehn-Yahr ( H-
Y) staging, Non-Motor Symptom Questionnaire ( NMSQ), Parkinson’s Disease Sleep Scale ( PDSS), Hamilton Depression Scale
(HAMD) , Hamilton Anxiety Scale (HAMA) , and Mini-Mental State Examination (MMSE). Disease progression was analyzed and
compared between the two groups. Results The rTMS + drug group had a significant increase in H-Y stage from baseline to the end of
two-year follow-up (P <0.05), and the drug group had significant increases in the scores of UPDRS IIT, H-Y stage, HAMD, and HA-
MA and levodopa equivalent dose (LED) (P <0.05). Compared with the rTMS + drug group at the end of two-year follow-up, the
drug group had significant increases in scores of UPDRS IIT, H-Y stage, and HAMD and LED (P <0.05). Conclusions Regular rT-
MS assisting conventional anti-PD drug therapy can delay the progression of PD, with a better clinical effect than drug therapy alone.

Key words: Parkinson’s disease; repetitive transcranial magnetic stimulation; follow-up

M 22 B O PR Qi#ﬁ%%lﬂ”"‘“?ﬁﬂ%

PA 4: %% 9% ( Parkinson * s disease , PD ) & — Fj & 7S
IV AN 17 (7 N S | o 3 TN 1 = NN e

P AR AR MR, e R R A b, M O
5 H 87 :2020-01-10 ; f& @ H #1 :2020-05-29

FER R A 48 RL(1985-) , 20, FIREEIT L5, TSI AR RO LR PR
AR ORI (1974-) R (R BEIT , BES R4, 30N i B M2 A TRE S BT AR FA o Email: wanghm89@ 163. com,

- 295 -




Journal of International Neurology and Neurosurgery 2020,47(3)

IR 5% N2 O K 45 18 A IR ((motor symptoms , MS)
DO EUEZY N P N NG U S e o Y
5 4k 32 2l i AR ( non-motor symptoms , NMS) . 72 Jit 2
ELE A2 B HT IR 7 08 46 2R B A R 259, (HA )
i FH 25 BT 0 nis sh e A R R B4 Koo
gy 4 ) W 19 45 A2 IR & o T A 2 R R K
( repetitive transcranial magnetic stimulation , *TMS ) {E
AR R AME R IT T B, B 8E 37 77 A RO R
AT R B Bt N A I 2% 1) % A 1, B RE AR I B
LR VBN A A B T A b A I S M R Y
Jry PR , L AT 7E 5 A DX R BT T R i 45 Y B BT B
BT DX 0™ A 8 W o KR YA K oIS
X PD AT IR ITACRT o {EO T LA L AT
MS xf PD 7 A B PR T I 9 A 4 b, A B
FExt 82 {4l PD AR gt 47 [l ot , Bl 15 - % L6 o3 M oT-
MS X PD #9730 o

1 XNRMHE
1.1 HFRWTHK

PHEH 2013 412 A E 2018 4F4 AP E AR
file A5 89 = B Ml 2 N BRI b5 AT B AT fTMS + 24
PIBYT I PD B E 37 il («TMS + 259 20 ) , 1 H[A]
WIAT A Z5 YR T Y PD JR ST 4S5 Bl (254l ) . 2
B F AR W R BE R CH-Y 538
Folié 2 A ROR & (LED ) 45 05 Th LA, 22 W R4t
HHEL(P>0.05), W&k,

A AR . OFF G 5 =00 4 2R Pr 23 i 1
PD Wi R T @4FE L 34 ~79 B @M E K
J& A B R E A

HEBR AR o DK /i N B A 48 59, Be 50 Ik
LA SR B QA WU S O KTk
WMEBAERMERE, OMEREAIEEHE O~F
A T RO IR R IR AR R R A A

A5 O o O R ik 4 Rl A2 5 80 4R A
FEPE e (R 89 5 Bt ) B A0 2 Bt o i, it v
2 .89yy20120019

F1 FWHBEBREMILE (vzs)

L A A
EE(H) 57.65 +9.07 60.16 £10.63 1.14 0.26
PR (F /%) 21/16 27/18 0.04 0.85
Az () 7.86 £4.10 7.98+2.89  0.15 0.88
SHEFER(E)  8.14+3.43 7.20 +3.01 1.32 0.19
LED(mg/d) 452.36 £222.88 408.18 £203.92 0.94 0.35
H-Y 4% (%) 1.78 £0.67 2.26£0.69  0.34 0.73

1.2

=R R7 A

rTMS + 25 1) 41 #1245 1y 21 1 4% % W 1 IR 47 PD
2y, BT B b, MR 1 s 25 &, HA TS +
25 AT TS BT .

rTMS 36 77 2R R BUAK B 78 B2 97 B2 & 8 5OR 24
F AR YRD CCY - T 2028 /1l ) R 7 A . BT
IF, B AT RD AL, K ) 9 £k Rl i R R L e
TS0 RE ) 2k B TR T ) iz B B s X (T s B)
X)), 5 R U e & R 0T I ) s Y
50% ~80% , RPN S Ha, VAR [A] 2 S s, ik
A 1000, B[] 2 20 min 5 S8 J5 4 1) 2 B i
BT R AR A, e U2 R R
H50% ~80% ,HHF A 1 Ha, Hl ¥ 30 kK 1 A%
G, B2 s, B H 30 ANFF, SR rh B 900, I
[ 16 min, #EZIHIF 10 ~14 d,
1.3 ¥EFHE

P AR T S22 1R, ol TR 2R
FEE VT 2 4F )5 xF [ JE 47 MS | NMS | [ iR AR 80 | 410
R4 JECIR B0 KON F T RE Y €, JF 1 A 1 LED,
HARTr T .
1.3.1 LED# % 434 LED 8 %50 100 mg
el Z L =140 mg 7o jie 2 42 B = 50 mg Ak I
/R =1 mg FAHIER =10 mg @]k 2, 15 2 41
i) LED ,
1.3.2 @##hamR#L RAL%— PDIFER
I #B 43 ( United Parkinson ’
UPDRS IIT) X & 17 ) Hoehn-Yahr ( H-Y ) 43 2% i 47
iz FAE R (MS) T4l
1.3.3 FEsHhmEReysF4M4E K PDNMS i £ 7]
%: ( non-motor symptoms questionnaire , NMSQ ) X} NMS
PEAT AL o NMSQ 3L 30 B, i A < 2" MmN
AT, T A1 Ay, w0 gk B,
NMS R 8™ 5
1304 Ap AR O L3R 2 SR DU R 0 A
H %% ( Hamilton Depression Scale, HAMD ) 24 i | 73 %%
IR £ [E 5 #% ( Hamilton Anxiety Rating Scale, HA-
MA) 14 T50 53 5] % 88 35 1 41061 F0 48 0& I 0 i 47 17
fii , HAMD P43 =20 4 R4k, HAMA =14 4y Oy 4
JE, 3 R 23 Tl 3R s 410 AR A A R B0 ™
1.3.5 e BROROLAFE R IR 4 AR 0 B R B %
( Parkinson ’ s Disease Sleep Scale, PDSS) %t i 4 1 I
MR 00 HEAT PR AG , SR IL RS 15 T, B T4 0 ~ 10
IRE Iy, 15 23 B 2 s B BRCAR B0 22

%
s Disease Rate Scale III,

- 296 -



[ B b 225 2 22 40 B 2 i

2020 4F 47T % 3 W

1.3.6 A%t R 5% 68 & % ( Mini-
Mental State Examination, MMSE ) %f 8 # 19 I\ %1 3 fE
PEAT AL, £ A f 5 30 Wi, B0 0 ~30 43, 4
B ARG 2 7% A Dy BB 22
1.4 HitZEHH

K SPSS 19. 0 B i 47 e ih F b . SR
Kolmogorov - Smimov £ %5 , 5 I 45 4% it & 75 ik A IE 2
AR . TR VORCR IR £ R E2E (v 25) R
TN, AN R R RN B U R L R B EE X ¢ A B, 2 1)
FLHR VR 5 22 45 Mo AIE D5 25 4 A 1 8 R R
Mann - Whitney U i 5 o 1 %5 9% %} DL 28 a4 A% b 3R
ROHAB B RH Y Bk, P<0.05 BRZERH
it 2E X
2 BR
2.1 WMAELZFMEEH R MS iF45 (LED tE &

TRIT R, PIZH B 3 UPDRSIL A4y (H-Y 43 ¥4y
S LED # [\ P8, 2 L g it 2 X (P >0.05)
‘TMS + 25 1) 20 Bl 1 R 5 FE 4 L H-Y 43 3T 43 T
B % (P <0.05), UPDRSII i 4y . LED 2 % T4 it
RSP >0.05) ; 25 Y4l Bl 5 K 5 3L AR L UP-
DRSILE 7 (H-Y 73 9% 343 #1 LED ¥ 74 B 3% (P <
0.05) . W7 A P 41 [\ L %5, 25 ¥ 41 i) UPDRS T &
2% CH-Y 43 5345 F1 LED %5 «TMS + 259 40 7 &5 '
FOESHAGI¥EN(P<0.05), WE2,
2.2 FAERLMBEHER NMS Eo LR

W2 BE 4 NMSQ 4 Lh 3, 2 R BRIt 2 X

(P>0.05), WA R SHEELILKANERY
LGt EL (P >0.05), KK (TMS + 254 241
5254 NMSQ 1F 43 th i, 2 LGt # m L (P
>0.05), W2,

2.3 WHEZLMME K HAMD (HAMA 453 tb &

Wi 2 L2k HAMD  HAMA ¥4y lLir, 2 S ¥ L5
H2EE L (P>0.05), P4 BETi K HAMD , HAMA
W BELHANILE, AT SR E, 2R UH
Giit @ L (P <0.05) ;xTMS + 25 ¥ 41 & |8 % Tt
HLERTLGEITFEXL(P>0.05), P40 UK
ZH ) bb &, 259 24 HAMD  HAMA ¥ 43 % «TMS + 24
YWHARA SR E, ZRYASITFEL(P<0.05),
W2,

2.4 FHAELMBE K PDSS iF 4 Lk &

P41 KL PDSS 1 73 LB, 25 = 4 it 2 X
(P>0.05), 741K K % H L PDSS 3 43 41 4
W, R LGEIF¥ L (P >0.05), WA
ViR 2 8] L A8, 'TMS + 25 ) 41 5 245 W) 21 2% = e e it
FREN(P>0.05), &2,

2.5 FHHAEZMPEL K MMSE if 4 Lt &

P4 B2k MMSE PE 43 [, 22 S R Geit% 38 X
(P>0.05) . Pj41kfi5AR K H L MMSE 3 43 2 4
i, 2R git =X (P >0.05), WAk
Vi AR 2 (6] LA, vTMS + 25 ) 20 5 25 W 21 2 S o 4 it
FEX(P>0.05), k2,

F2 WABREELAMHAESHERESMLED LI (x=s)
o rTMS + 25 440 Hapa
&I R &I I G
UPDRSII ( %) 27.16 +11.96 28.04 £11.26° 28.69 +13.71° 34.91 +14.29"
H-Y(4) 1.78 +0.67 2.26 £0.69" 1.73 £0.65° 2.61 £0.71%
LED(mg/d) 452.36 +222.88 551.11 +398. 84° 408. 18 +203.92° 715.65 +204. 73
MMSE( %) 25.92 +4.97 27.19 +2.08¢ 27.44 +3.29* 28.07 £2.69
HAMD( %) 11.84 £7.43 13.81 +6.80° 15.64 £10.19° 28.24 +12.96"
HAMA( %) 11.08 =7. 14 12.54 +6.35° 10.87 +7.06° 13.38 £6.31"
NMSQ( %) 10.78 +4.93 11.95 +4.80° 11.80 £7.24° 11.97 £8.92°¢
PDSS( 4+) 117.27 +11.23 118.30 +12.93°¢ 115.93 +22.78" 116.29 +15. 64

E:a A5 TMS + 2 B K Z 4, P >0.05; boc AR A AM T RE ALK IE,P<0.05.P>0.05; d.e 45 1TMS + 254 20 [ 37 R L4,

P <0.05.P>0.05

3 9T

WFIE R 24> 2 10 1k BE 35 % 57 0 B2 N e
M2 ou R AR 2 TG BE 3 B 2 B, B T — R IR T
— I - B BRER B B RE B A5, 5 PD R R A

KT B — RN — B VR 2 45T B R

— A B R G 2 2% A PR R T B8 R A
AR BRI R B R IR 2 RN PD R RIS 4R
29097 1 PD SR LM 2 A B A R AL I
AR - B — iz gl a] BB ) B AL BE ) AR, B ST
A R R 0 32 45 i A S et e BN

- 297 -



Journal of International Neurology and Neurosurgery 2020,47(3)

TMS 38 3 A8 ¢ /) Az & BT G s 1k 48 R R
- ( BDNF ) 1 c-Fos % X i 42, fi i fi 28 w98 1
M 2878 F7 0 K e FF 6 Lok R 4 i i AR A
i N, v R o R B R AE R R S
an SOD |, GPx il i 4 1k &0 ok °F 7 4 1k S i, 55 4b
CINDS & A 2wyl (N (11 A S N T
i y-ZEE T R/ AR, Bl ik T A & R G [
b g5, I BH IR SCIR AR P9 2 e VR R R IG L AR 9% P A
ML F R A P A . LL B R RE & TMS 35 97 8K 1Y
iz R B 4y T R RPL AR S A Ak A g
JifL 200, TMS By i 22 38 47 5 96 1T R 19 BT 19 3R
7

1994 4 Paseual-Leone Z=1™ 3 ¥k ¥ TMS FH F
PD {3697, H & X iz 3l Ty 6E B A% I/ 97 2 . Lomar-
ev S5 K W Rz R0 AT L B0 3E PD Y as Bh
AR BRI B R CAn AR AR B AR S ) o

KT TMS i F PD, — I 252 p Hr ik b s (>
1 Hz) 8% ( <1 Hz) #5050 34 7T 8038 PD (Y 5z 3
iR, i SR G2 sh R ek e B R o 9
FiA5 0 75 S0 AT B PD PR & R IR AE R .
A WFITUESE TMS Xt PD (32 sl hi R A w35 76 F W)
i A LAY PD PR & 4 AR A S 2 AE R AT
AR 5 3 B A2 Bl Bz J5R A T A0 A Dy )
MG 2 FERE VTG, YTMS + 25 W3R 9T AT e 9
HERE L T A 25 WA 9T o AE MS FI NMS JE AR U7
1], rTMS + 25 ) 20 A1 F 50 46 25 W) iR 97 41, 2 AR Bl U
Ke5¥ e UPDRS I & 4 . HAMD . HAMA 3%/ & &,
PR ‘TMS %l Bii6 97 PD R] 2035 528 Bl E AR I AT | AR
1& . Mally 251" %t PD (B % JE AT 3 4F bl i W28, &
BB 20 245 W16 T7 B TS + 245 W3R 97 5 1% BE E, UP-
DRS L & 43 B i, H «TMS + 25 91 36 97 ) LL i 2D 4t
PD 2y 5] &, D 0% 92 0 0 R (R X I *HE 2
AR PE A o Khedr 217 BF 5% & BL, «TMS i J7 PD
J&i , UPDRS ¥ 43 B AL, w58 & A0 A7 sl R, AL
PR R — 4 H B3R % — M E N EN PD &
F ka5 R, Makkos 25" HE AT i1 XU E B AL %
T BEOBE 2 s, 'TMS 3597 T B 2 Bl PD ff & 1Y
MARIEAR VR IT S 1 A A 2 4 FL 9T AL, OF R 4R AR
DI N IR ) Bl YN | B2 2 o TR AT S

i bk, 2 e 25 W % AR 9T W R R0k
PD JiE AR, R R TS R84 AR R B is Bl A
‘TMS J& —F 22 4 H A W A6 16 97 1E T 09 A 9 000 33 4
A BH T A& ks AR e 0 B S IR T . TS 1

YR IT e, FoI7 RORT R S A7 A, i T S R
[, 7 ACRF 2 I AN ] o LA 4B A8, ' TMS 55 %)
B B % 22 2 0 HT, TMS 3897 i 8 S 8
COR O A TR AL o B % 7 8 i) ) 25 ) 1A — 2,
BAZ WA, il A 5 5 8GR %2, 74,
K8 0 2 W AR 2 AT RE XA T ROR 27 A R o
P, O& T4 300 B U B A 1 oTMS 36 97 % i B9 HIL
il A 15 B — 2 R A

B/
w

5

Zz

* X W

Fabbrini G, Brotchie JM, Grandas F, et al. Levodopa-in-
duced dyskinesias [ J . Mov Disord, 2007, 22 (10) .
1379-1523.

MR, P HG. AL BT meRHRRAETRAL
A B R L] [ bR 2 90 24 b & 50 F)
2019, 46(4) : 387-390.

(2]

N

[3] Jiménez-Urbieta H, Gago B, de la Riva P, et al. Dyskines-

ias and impulse control disorders in Parkinson ’ s disease ;
From pathogenesis to potential therapeutic approaches [ J ] .
Neurosci Biobehav Rev, 2015, 56 . 294-314.

[4] Philip NS, Barredo J, Aiken E, et al. Neuroimaging Mecha-

nisms of Therapeutic Transcranial Magnetic Stimulation for Ma-

jor Depressive Disorder [ J ] .

Neuroimaging , 2018, 3(3) . 211-222.
Lefaucheur JP, Aleman A, Baeken C, et al.

Biol Psychiatry Cogn Neurosci

Evidence -
based guidelines on the therapeutic use of repetitive transcrani-
al magnetic stimulation (¥TMS) : An update (2014-2018)
[J]. Clin Neurophysiol, 2020, 131(2) : 474-528.

[6] Minguez-Castellanos A, Escamilla-Sevilla F, Katati MJ, et

al. Different patterns of medication change after subthalamic
or pallidal stimulation for Parkinson’ s disease ; target related
effect or selection bias? [ J]. J Neurol Neurosurg Psychia-
try, 2005, 76 (1) : 34-39.

[7] Hughes AJ, Daniel SE, Kilford L, et al. Accuracy of clini-

cal diagnosis of idiopathic Parkinson’ s disease: a clinico-
pathological study of 100 cases[ J]. J Neurol Neurosurg Psy-
chiatry, 1992, 55(3) . 181-184.

Marsden CD. The mysterious motor function of the basal gan-
glia: the
1982, 32(5): 514-539.

Rodriguez - Oroz MC , Jahanshahi M, Krack P, et al. Initial

Robert Wartenberg Lecture [ J ]. Neurology ,

[9]
s disease ; features and

Lancet Neurol , 2009, 8

clinical manifestations of Parkinson ’
pathophysiological mechanisms [ J ] .
(12) . 1128-1139.
[10] Katar A, Filipovi¢ SR, Kresojevi¢ N, et al. History of exposure
to dopaminergic medication does not affect motor cortex plasticity

and excitability in Parkinson’ s disease[J]. Clin Neurophysiol,

- 298 -



[11]

[13]

[14]

[15]

[16]

[ B b 225 2 22 40 B 2 i

2020 4F 47T % 3 W

2013, 124(4) : 697-707.

Aftanas LI, Gevorgyan MM, Zhanaeva SY, et al. Therapeutic
Effects of Repetitive Transcranial Magnetic Stimulation (rTMS) on
Neuroinflammation and Neuroplasticity in Patients with Parkinson’
s Disease: a Placebo-Controlled Study[J]. Bull Exp Biol Med,
2018, 165(2) : 195-199.

Medina FJ, Tanez 1. Mechanisms and pathways underlying the
therapeutic effect of transcranial magnetic stimulation [ J]. Rev
Neurosci, 2013, 24(5) : 507-525.

Pascual-Leone A, Valls-Solé J, Brasil-Neto JP, et al. Akinesia in
Parkinson’ s disease. II. Effects of subthreshold repetitive tran-
scranial motor cortex stimulation[ J]. Neurology, 1994, 44(5) .
892-898.

Lomarev MP, Kanchana S, Bara-Jimenez W, et al. Placebo-con-
trolled study of 1'TMS for the treatment of Parkinson’ s disease[ J].
Mov Disord, 2006, 21(3) : 325-331.

Li S, Jiao R, Zhou X, et al. Motor recovery and antidepressant
effects of repetitive transcranial magnetic stimulation on Parkinson
disease; A PRISMA- compliant meta-analysis [ J ]. Medicine
(Baltimore ) , 2020, 99(18) : e19642.

Chen J, He P, Zhang Y, et al. Non-pharmacological treatment for
Parkinson disease patients with depression: a meta-analysis of re-
petitive transcranial magnetic stimulation and cognitive-behavioral

treatment [ J |. Int J Neurosci, 2020, 1-14 [ Online ahead of

[17]

(18]

[19]

[20]

[21]

[22]

- 299 -

print ] .

Khedr EM, Mohamed KO, Ali AM, et al. The effect of repetitive
transcranial magnetic stimulation on cognitive impairment in Par-
kinson’ s disease with dementia; Pilot study[J]. Restor Neurol
Neurosci, 2020, 38(1) : 55-66.

Mally J, Farkas R, Tothfalusi L, et al. Long-term follow-up study
with repetitive transcranial magnetic stimulation (rTMS) in Par-
kinson’ s disease[ J ]. Brain Res Bull, 2004, 64(3) : 259-263.
Khedr EM, Rothwell JC, Shawky OA, et al. Effect of daily repeti-
tive transcranial magnetic stimulation on motor performance in Par-
kinson’ s disease[ J|. Mov Disord, 2006, 21(12) ; 2201-2205.
Khedr EM, Al-Fawal B, Abdel Wraith A, et al. The Effect of 20
Hz versus 1 Hz Repetitive Transcranial Magnetic Stimulation on
Motor Dysfunction in Parkinson’ s Disease: Which Is More Benefi-
cial? [J]. J Parkinsons Dis, 2019, 9(2) : 379-387.

Makkos A, Pal E, Aschermann Z, et al. High-Frequency Repeti-
tive Transcranial Magnetic Stimulation Can Improve Depression in
Parkinson’ s Disease; A Randomized, Double-Blind, Placebo-
Controlled Study[ J]. Neuropsychobiology, 2016, 73 (3): 169-
177.

Benninger DH, Iseki K, Kranick S, et al. Controlled study of 50-
Hz repetitive transcranial magnetic stimulation for the treatment of
Parkinson disease [ J ]. Neurorehabil Neural Repair, 2012, 26
(9): 1096-1105.





