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Abstract

Objective: To investigate the clinical efficacy of different frequency repetitive transcranial mag-
netic stimulation (rTMS) in the treatment of tic disorder (TD) in children. Methods: A total of 40
children diagnosed with TD were selected and randomly divided into high frequency group (20
cases) and low frequency group (20 cases). rTMS was used to stimulate the left and right frontal
polar regions (FP1, FP2) of the brain of the children with TD. The stimulation frequency was 15 Hz
in the high frequency group and 1 Hz in the low frequency group. The pulse number was 90 pulses
per time, 3 times per day, the interval of each pulse was 15 s, and the stimulation intensity was 45%
resting threshold (RMT), continuous treatment for 8 days, stopping for 2 days as a course of
treatment, and continuous treatment for three courses (one month). YGTSS scale was used to eva-
luate the severity of the disease in the two groups before treatment, 1 month and 6 months after
treatment. The clinical efficacy of 1 month and 6 months after treatment was evaluated by CGI-ei.
Adverse reactions were recorded. Results: Before treatment, there was no significant difference in
YGTSS scores between the high frequency group and the low frequency group (P > 0.05); 1 month
treatment group and 6 months after treatment group: YGTSS score in the high frequency group
was lower than that in the low frequency group, and the difference was statistically significant (P <
0.01). CGI-ei scores in high frequency group were higher than those in low frequency group, and
the difference was statistically significant (P < 0.01). The clinical symptoms of both groups were
significantly improved. Conclusions: 1) The frequency 15 Hz (high frequency) or 1 Hz (low fre-
quency) group treated for 1 month, showed that the clinical tic symptoms (including tic form, fre-
quency, intensity, frequency) in children have improved significantly, YGTSS scores and CGI-ei
scores showed that rTMS treatment of TD children is effective. 2) The two scores of treatment 1
month of treatment and 6 months after treatment showed that rTMS treatment with high fre-
quency stimulation is more effective for lower frequency stimulation and the improvement of
clinical symptoms was more prominent. 3) No significant adverse reactions were seen in the two
groups during treatment and follow-up.
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1. 5|8

JLE N A5 (tic disorders, TD)&—FLAAH I R, HE . 2RI 9 F LRI L E S 10
ZREMVEIR « 1R, ImRRILZ AL, ATE2 LS, BTSSR E, MEE R LA,
OV RS DR R IE, HE)LAFKKASRE RO, BHAT TD BVATT 3 E N SR 1)
BT, XTHEE TD B, ARG #s 2455 OB AT IGIT A E . (HZ5WIRYT 2 R0 2 K1Y
12 B S2 A, S ILHLRESZ 80, tHIRHEIARSN R I L I AR 988 25 T th B S 3G n S| (1] [2] [3] [4],
T BEAR T 250 P, 17 2E. 42 28 fi 4 ) ¥ (repetitive transcranial magnetic stimulation, rTMS)Z54E254%)
PEVRIT TR BN TD LR RIR K523 .

AR tTMS, 1EIRIT ZECRIERE . RSB WEIT I — 305 R, EREE (15 Hz) FIM
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A(1 Hz) rTMS ¥697 ) LEE S Bl 08 FT 20, AT 24 B B0hiGyT TD B LRIt n T S WG IT ik A S5
2. MRMFE
2.1. ARMRETE

HESLIEHL 40 41T 2015 4F 9 H & 2018 4F | HEA S AL RMEBE2 Wi TD &) LIE RTINS,
RN A AR AL(15 Hz) 20 BIAMEATR 41 Hz) 20 9. Hh@didlEl s s &, k14 %, F
PIER N(T.45 £219%, B 1961, %16, 184 TD 13 AN, TS7 A. EA4FEREN3 Z 6 A, &k
13 %, VPR NT24£2.75%, B 1561, L5461, TS9O N, 18 TD 11 N, PR G K5
IAE S IBITRT 1097 1 A a7 e 6 =4 (A HIRITE 6 HAKRD 1 Bl(J#Z, Fike6 %, N
TS), MEETT 6 A~ F BIAH EFR G ik B 78 2

2.2.1. BB, NBFRE

1) f78 2021 5 (P EMZIES2EANAT TR ILRMEE) [5]H 180 TD. Tourette 55 1iF (Tourette
Syndrome, TS)ZWitriEI &L, VERZE 1, £ 2; 2) £l < 18 % 3) BILAHFEH M. HEIFE
BEAARKIT, BEEMERET: 4) REEBG SRR,

Table 1. Diagnostic criteria for chronic TD

= 1. 1B TD iSHIRE

1) WM MiEsh sk s s, RRES RA 1 Aihsh
2) HARIELAR, BT DI s, RARTE 1 4E DL b

3) 18 % LLHT#LH;

4) HERR b 3 L 2547 55 PN RH IR BT E

5) REFA TS WL WitriE

Table 2. TS diagnostic criteria
= 2. TS B HikRE

1) AT Z Rz s Pl sh B — Fhel s R PSSl (ER AN R B
2) HARIRLSK, SEhE ey D s, REfE 1 4L

3) 18 & LRI LA 5

4) HEBR Hh 5L 2L 254 B A BRI ITEL

2.2.2. HEBRARE
HEROm . P EDRIZ A ME . RS 20T . DSk, XUBVESEREG . HEMARAN 248 . LTk JPars . ORI
sl IR A Eissh. S5 EEL . 21 AR AIE. TRERERG G4 . RN R L AWETT I &) Lo

23. IRTRERITFEER

RIGAHS: BFREARNESIE YT (P E Magstim A 47, #5: RAPID 2 H)Al Butterny J\ “Z /R
WLk .

PEAL R RS a4k ™ B L B % (Yale Global Tic Severity Scale, YGTSS). iy 2 s ip-&
Z(Clinical Global Impression, CGI).

YGTSS Jeflfi ) iz VA s e TR, RARTHMEESE 6], hERPrm, WGk
FEME . CGI B3Rt — MR E A S G AR IT 20 T H, RelsE 3 OB LI IR RAE L[ 7], VR4t
i IT BB .
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2.4. rTMS BIBITTH R

rTMS B 32 # FP1. FP2 #0467, PRI 73 0y: 1 Hz 81 15 Hz, RSERE: FkiP L
90 fikH/R, 3 WKIFK, BRRBKIFIEIRGE 15 s FIEGREE: 45%5 S B {H (resting motor threshold, RMT), 4L
T 8 K, A5 2 RON—MTHE, FFEasr =M M) TSl w97 1AM 6 S HJE 3 MEfTA
JAT YGTSS WA IEREE . Ti697 1 AL J897)5 6 H 2 AT CGl-ei IR IT RFAY -
2.5. FTHOTEIRE

FERIEERITHT . RIEGEYT 1 AL 89705 6 N, 45l YGTSS RPN B LIRS TR ERIBUAIT 1
HAREITIE 6 NH 2 A8, N CGl-ei JRIFNMAITRUER, WEPFRIIVE S T LIRES A S84, [FE
MR AR R LI TT AR AR S R o T AN RO
2.6. GiitFALIE

NiFH SPSS 22. 0 8. iR FR B + bruEE( X +S)F R, HHEERER AR KRR R K. YGTSS
HR 3 ANNE S K CGL R 2 MR AP a5 RIS, 7 2SS, WeRH K-W i3, 41 i H M-W
Kot 2P FUEXUN P < 0.05 NZEFA L5 o

3. &R

P2 B ) L— M RE Je i R L, Z R BG4 (P > 0.05), EA WM, 1 ILE 3~5.
3.1. JRTTRIFILEIE A IE PR B EL
3.1.1. PR JLIEFIREER

PRI LS, P =0.792>0.05 FoR4LE LR ML R & %2R, BAWHME, k3.

Table 3. Comparison of age distribution between the two groups (X S, years)

7 3. MARGIEFRIHLE(X S, %)

ZH 5 Gk X+S t P
TR A, 20 7.45+2.19
0.266 0.7922
{RAIZH 20 7.24£2.75

3.1.2. FRLRIGMERIEL B
PRALELIERIELE P =0.077 > 0.05, FoRM4L LN AR EZER, BEATHM, Wk 4.

Table 4. Comparison of sex distribution between the two groups (y* test, %)

% 4. WLERBIEIMER SR (S 5, %)

5 8
2H ) P
%5 ELA51(%) 1% LA (%)
e 19 95 1 5
A2 15 75 5 25 3.137 0.077
&t 34 85 6 15
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3.1.3. #4AI5) TD KB
PIZH LRI LRSS, P=0.519>0.05, RS )LMshFEGRMER TSI EE N, EAR i,
W& s,

Table 5. Comparison of disease types between the two groups (i test, %)
% 5. MERDIERRAERLLRG, BT, %)

2H 5 B TD TS ba P
A2 13 7
fICAIH 11 9 0.417 0.519
Ait 24 16

3.2. IRFREERTTHMA R R ZMEBLER
3.2.1. FLEEJL YGTSS F CGl-ei A E i8] d i 5y 45 5B HL B

25, YGTSS ¥4 3 M AARNESR 2 ML, P < 0.05, ZREFIE L. CGl-ei ¥4 2
AN A A AR 2 (B L, P <0.05, ZRAESIFEEN, HBIEEEWAR BT, Wk 6.

Table 6. YGTSS and CGlI-ei score result table before and after treatment of two groups of children (K-W test)
6. FLHBJLIATTRT. J§ YGTSS & CGl-ci T RF(K-W 1)

415 511 YGTSS FL¥MH CGl-ei HI{H

AT T4 20 87.23

EAIAYT 1 HA 20 36.55 48.45

ERIT e 6 A4l 20 3435 51.48
AT A 20 20 90.50

AR 1 A4 20 60.28 30.93

AR 6 A4 20 54.10 31.15

Pa 48.239 14.777

P 0.000 0.002

3.2.2. HRIAE) ARELEEIL YGTSS # CGl-ei 4L

YGTSS W5 o 4 8 LVAITRIPE S ELEE P> 0.05, B4t F#ZER . 4 rTMS VGI7 J5: A IF I a] 4,
AT BRI P < 0.01, FEESL 2 E 2R . CGl-ei Y43 ELA : R ATZH S5 (R AT [3)— et ) i b 2
B PR LU A 7, 33 P < 0.01, $&RZRA G5 Lo 2 FoEor83ts s 6 y7 ROR A
HRE. FEILE T,

3.2.3. FTRRMEFFHMBELER

P2 1 A rIMS VRYT, A 1 1BJLIERITE | RIEIVRMIERERDL, BEEAR B RME, Hak
JUR KB RIS B . S A 1B LRI M, IR 4 B8 LIEIRZ A B 2
HABILI AR (R IE sk, R MR, FBROERIT 1 H & 6 AJaAMESGE, Heidin
TR, 5485 PEHREE R P < 0.0 )Y
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Table 7. YGTSS and CGlI-ei scoring results table (K-W test) at the same time of two groups of children
% 7. AmARJLE—BYE S YGTSS #1 CGl-ei iENERFT(K-W #118)

YGTSS CGl-¢i
Eb A5 20 5
Sl Z P FRAME z P
AT BT SRR T BT 2190 519.10 —0.758  0.461

FAEIT 1 HASESET 1 A4 157552525 2576  0.009 253551565 —2.936  0.008

GG 6 A EIRBAITIE 6 A4 1523 52678  —2.856  0.004 2540 51560 —2.829  0.007

4. ¥Wig

BN RS A2 —Ff R AT R PR LRHEE A2 B 18 M L MR RS ol 00, (R LR ML AT 2, T
Re L. OB, AP AL M ILEE A OC. 2B S RIS 5 X A5 5 K R ™
AR AS I EENLS], RIS T -2 T IR 5 M et A SRtk S eI, S0k
TR 2 CL RS B Y AN 2 A R U R A5 (8] A WEFUR I TS LB 3 [ BT X 18 31 T g . 2 FAIK,
HHI R e R SR AR R, R A MRS N [9]

rTMS [10] [1 1152 —Fp AR N 1 5 #6042 70 775 BN R SR AR, R F I AR R4 76 R i A 7= A S 7 H
s FEMALLUNAT I K N i 2 AR R o R F T R M R AR AT Y I . rTMS FERE 2 307 L —
SE AR T SRR A I AR ) 2 NAE IR AT L JE — B R AT AR . SR, DRt AR 41 & 30
SKVREE B CRITRE, R R S kR 0 0 2 25 A6 8 A AR AR LR ARk o rTMS 3 B DR IR B2 o AR
JikH R TR TR R S S 2% A AN [ 7 U T B B A

AHFFE A 20 41 TD B JLE 1 Hz A0 rTMS 3697 1 B G, CGI ¥F9A BT+, YGTSS 14 B B B4 1K,
B 4 ) TD &) LBIAER SGE AR &, FoR 16 618 ) LR35 2100 B0, I B s Frak 2
6 MALLE, BFREE R BRI rTMS J897 TD G438 WFREM, (KR (<1 Hz) rTMS 3, fed) R Es
TGS, 530 & B A7 (motor evoked potentials, MEP) B2 T =i 1 v W FAARG, 4001 % 7 1 B0 friz
PRI TR (N 2 Lk S-FEui%),  [RI A6 n] (2 i Mt 2 s R (-85 T IR BB [12] [13].
IR ' TMS 097 TD A 2805 185 TD LI RN B2 JoAA 72 % 7 11 40 22366 JURE TEUE 22, A o 22 366 o s =
T FE AT, MRAI rTMS V67 8 F X K R o3 (%) 400 b A1 FH B e 422 380 O TR P R 8, T PR K R I %
PESR AR B R . Kwon HI A1 Kahl CK [14] [15]14535H 1 Hz rTMS 897 TD L, 45 B48nHhsh i 5
B®, FrABJLYIRERT ZiE T IR, B RN, SAH L BT

AW E A TMS 1597 TD )L 1 H, TD &)L CGLI7 JFor [ YGTSS ™ 52 140 40 B ok 3%,
HAES R, RS EE . BAER[16]38R, &8 rTMS (5~20 Hz), — M50 T Gk R
TGS, Al MEP B BRI IE T =, A RHE IR BT e as v, AR E SN — BT 17]8878 0 i MRS ik o
(heta burst stimulation, TBS), J& T —M &4l rTMS 4Rk va AR, A6 BT HE 57 5 ) % 7 1 B e T30
WO E], A LE T TBS W B2 B A HdIER, a1 B TBS WA i ZM & T6. S35 — Tt 7 18]
K, AP EENKVIZIZE R X 10 Hz @401 rTMS $il, SR8 3 %7 57 X %A P 5 ) B 1) () o<
R RIUCAFFERIELS s N, R MEP (g . SR, HFFLEISTE) 5 s I, R AN MEP
(R 225 T B, 2 W e o TR T [B] R A G,  n BURE 2 RS 3 B B R s 1. A 5E i v A
PR 15 Hz, BKIPEG: 90 Bkyf/vk, BRRIKIFERSERS [0 15 s, [HFRRER) 15 s, #4823 /R, 19T 1
Hy PRI EEN AR T 5, W05 RS B o5 ) ST T 9 S K AR 4 A HE B S VR, T
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HCEZDAER . Ahn S [19)ZEWF TR A, R4 v TMS BILE AT A Rl I =4 B 2 i 2E 23 2038 R 52 A4 1 465
G5 AR AR AT IBIE . TD fELEPH B U A e W B O, AW IE R R 40 ' TMS 1897 TD LS
RORBA ., 1T RS AT A I S AR S e A AN T IR S LR SR A G HATHE M AR m A% rTMS ¥6
J7 TD IR . B A REEE[201%F 30 44 TD B JLIESE 4 & DL iR 15 Hz, 30% RMT, k%L 90 x
3 WH, BATIRYT, TEIRIT R AARIT G 2N A] S AT IS DUEAT VA, $ROR R ' TMS JRYT 7N
TD &J)LA M EREIT R, HHHEA BB MEER, 5A0 7 s R AU 4 R — 50

AW AT 1 ARG, AR SR E0R T AT R OGE, BEERYT CGLIF T, YGTSS iF47r
BEf%, Hm el R e R, S iHangs (21 72 AR, 3R B0 e 4 B 53 22 Ui i 0 o7 /N ) Ll
BE, 45 RARRAHNE @A rTMS 097 TD B LRCR AW 24 2. Boggio 5[ 2217 — T 78 R K S 56
B AN MU ET A B 2 T 20 Hz @il fTMS BIS0E T I 70 0 3RO Ay 1 2 52 2040, 25 e 3L ia i BF AR
AL AN o« A FE S AR ST R BE Sl ey TR, AL AT 2 e AR Bl 2 RS (] 484, TD
B L2 RN IE By K WSO ) [ B o 7 A ) 3R, 5 B (R K s 5 ) L e A5 R X T 5 3 %2
FEYT, R TR, SR R R R AR B, IR E fTMS JRTT I IR R A N AT e R —
SEE], TSRS B S E 582 I E A o KA B s 3 j 2 A RO, B EATE N
473 TR TE 7 AR AT 55 ] R 1) %o 0 4 BR O A M B 7, DN T T A A A R 5 v A2 11 Ji A

rTMS —AEN—FE AR BRI R, Hoe &2 0. AR, A 1 FLEERTH R
DUREERIL, KT TR EATEM, HAWBI AR B KRR AR 7R I3 B
UEE B B LG HEREIR 5 rTMS VRIT A E R R . H AT FAROE SR, (TMS — Bt 50~ 5 AR EE R
B, OFERIE . KRG RS ESAE, YNk B 10~25 Hz HoRE & TREN S T4 2/ %
KB FTAE[23] [24]. AHFF PRI N 15 Hz, BB RIBGRE N 45% RMT, &1 BIE K 50%,
Tz AN, BAERE UGS B R W R A R AR B R B L. I B H TG &R 22 rTMS
BT BLEREA A RN RS . Kk, TMS & —Fst < & 1iEasT 7B

gk ERTR, SRR A(15 Ho) SRR (1 Hz), 45% RMT [ rTMS £+ TD # )L FP1. FP2, J&J7
1 ANH, g% S8R BLIGRMERER ez e A SER)AHEMGEE: YGTSS vl
CGl-ei VF4r 34 EoR rTMS ¥697 TD LA RIFEER. 1697 1 H X697 )G 6 AFIFRIE B, rTMS 15
AR AR B TT ROR I . He eV8E, £—ME 5 TD BILRK B WA 8007
Jiike

BT FREAE D, BFFE LA SRV IR R RS, R A FIZSALY) TD AT/t o, =
E ITMS RY7 TD SRYINLEIBE SR8, AT R 7225 RAFAE— e s, 5 BB S B gt — 0 ke A
B, EKHER LBEVTRA], SRR fTMS VST TD BibIHLE], ik rTMS HEECAIRIT TD BJLZ4H
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