Advances in Clinical Medicine IifREE23 &, 2025, 15(5), 1781-1787 Hans XM
Published Online May 2025 in Hans. https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2025.1551557

3, BORE S SMBRAATT TR
B BTN PR TSR EL B 547

FAM, AT, B F°, FR&', @ B, HBE, NAE, B A, NEKT

Ve PREERF R MY B 58— EE B R AR, PR
PHRERRER AR 22, HLIR

SEUR TR NN IX A BR B AR PR R, R

YR PR 25 e MY IR LA R B R — A, ER
SKATE BB R R, HEIR

SR KT E EREMAE N R R BF

TR BERER IR A SLER AR, LR e
SE R T BVTHh ER e e SRt EIR

Wk HiA: 20254F4H23H; FHHEM: 202545 H16H; &A1 H#H: 20254F5H26H

R

B E: ABFFE B S A SR SR T A R R E R 2R (rTMS) X 2 4 5 BRI T TR
F: WEAA20228E1 A 220251 TERENRERBRE_ERWEANR. BEEZRBTHN60
B2 LR B AR RR, RIEET 7 RENL S AR TMSA (1 HzBIM1X, n = 20), &R
rTMSZH (10 HZEMIM1X , n = 20) I E MRS GTH(n = 20); SHWBZERREBIT (BB EME.
KEFENNE. HERETE. WERATFRT. £53R)I%%), TESH. iR aEEENER
(B ENBEEEREE, XM R AshworthERIFE)MRER IR (L EE3hThE8, R Fugl-Meyerif
TEFWE; HEAEFEDRSN, XAKREBarthe HITEE). S8 BITH, SHBEEELKBRER
EER. WT4RAESAJE, FrTMSHM EHrTMSZAMAS. FMA-UEFIMBIRES 5% 31 B & 44 [& — i)
RHEYEZEYEP <0.05); RAHALESNBEMASTELRE A EE GRE, TRMEFMA-UETE-#EF
FEEP~0.05). £i8: FRESBEFANEFTMSIS T sE R 5 LR E. 8311
R B B AEEENMR S [RArTMSRIBCE G TERESH, MRMrTMSER T HEZE3IhEe. HEAK
MR ek, B KB BEE, THEWET TR

X 5in
HELTHRAB, WY, ERoEZE, HEEE

IR

WESIH: BFHEH, AR, W7, 2R, R, WIS, XIR0E, BR, XIEMR. (A, S 2 R s T A
oS b B 2RI PR T A% B 43 BT 0], W PR I 233k 2, 2025, 15(5): 1781-1787. DOI: 10.12677/acm.2025.1551557


https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2025.1551557
https://doi.org/10.12677/acm.2025.1551557
https://www.hanspub.org/

DHEM E

A Retrospective Analysis of the Clinical
Efficacy of Low-Frequency and
High-Frequency Repetitive Transcranial
Magnetic Stimulation in the Treatment of
Upper Limb Spasticity after Stroke

Xiuhang Luo?, Kexin Hu?, Fang Jian3, Wuhong Li4, Bin Xiangs, Pengfei Lin¢,
Xiaohui Liu?, Jun Tangs, Guodong Liu*

!Department of Neurosurgery, The Second Affiliated Hospital of Chongging Medical University, Chongging
2College of Traditional Chinese Medicine, Chongqing Medical University, Chonggqing

3Department of Critical Care Medicine, Hongren Hospital of Nanchuan District, Chongging

“First Department of Encephalopathy, Jiangjin Hospital Affiliated to Chongging College of Traditional Chinese
Medicine, Chongging

SDepartment of Encephalopathy, Dazhu County Hospital of Traditional Chinese Medicine, Chongqing
5Department of Neurology, Qilu Hospital of Shandong University, Jinan Shandong

’Department of Neurology, Shandong Provincial Hospital Affiliated to Shandong First Medical University, Jinan
Shandong

8Department of Neurosurgery, Qianjiang Hospital of Traditional Chinese Medicine, Chongging

Received: Apr. 23", 2025; accepted: May 16%, 2025; published: May 26™", 2025

Abstract

Objective: This study explored the intervention effects of repetitive transcranial magnetic stimu-
lation (rTMS) at different frequencies on upper limb spasticity after stroke through a retrospective
cohort study. Methods: The medical records of 60 patients with post-stroke upper limb spasticity
treated in the Department of Neurology and Department of Rehabilitation Medicine of the Second
Affiliated Hospital of Chongqing Medical University from January 2022 to January 2025 were col-
lected and included. According to the treatment methods, they were randomly divided into low-
frequency rTMS group (1 Hz on the healthy side M1 area, n = 20), high-frequency rTMS group (10
Hz on the affected side M1 area, n = 20), and conventional rehabilitation treatment group (n = 20).
All three groups received conventional rehabilitation treatment (including muscle stretching, joint
movement training, neurodevelopmental therapy, physical factor therapy, task-oriented training,
etc.) for 8 weeks. The assessment indicators included the primary observation index (the degree
of spasticity of each muscle group in the upper limb, evaluated by the modified Ashworth scale)
and secondary indicators (upper limb motor function, evaluated by the Fugl-Meyer assessment
scale; activities of daily living, evaluated by the modified Barthel index). Results: Before treatment,
there were no significant differences in baseline data among the three groups of patients. After 4
and 8 weeks of treatment, the MAS, FMA-UE and MBI scores of the low-frequency rTMS group and
the high-frequency rTMS group were significantly improved compared with those of the conven-
tional rehabilitation group at the same time points (P < 0.05); the low-frequency group had a
greater advantage in the improvement of MAS scores in each muscle group, while the high-fre-
quency group had a more significant increase in FMA-UE scores (P = 0.05). Conclusion: Low-fre-
quency and high-frequency rTMS treatments targeting different brain regions can both effectively
alleviate the severity of upper limb spasticity, improve motor function and daily living activities
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after stroke. Low-frequency rTMS stimulation is more suitable for spasticity control, while high-
frequency rTMS is more conducive to improving motor function. However, there might be selection
bias in this study process, and there is a lack of long-term follow-up data, making it impossible to
observe the long-term efficacy.
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1. 518

0 2 H R W A AL P i I 3 905, A R AR AR AR T R IR RS = BURR Y, R R E R R R A W
4= BRI 7 4H I 7T (global burden of disease study, GBD) %45 &7k, & 2020 4EFR[E 40 % UL LA B3
Sl 1700 i, SRR E SR E O[] b LR 2R R A R S LI R R E 2 — (RAE KL A
309%~50%) . FLI BEALH 3= E 2 RIS 0 Z UG, AR 118 B0 22 0 R 25 e AL R R L R 4%
SFHCERENT AIE B R T A TR, AN A2 9K SO Uk (2] IRIRR I N WLSK 7y e ey 183
FEflRe /0 N R, EE B R A E . PR RN, WA TE 3~6 AN BRI R A
FId 60%, 2R & 70%LL B3] AT 80% 1 E B B L SE R, LK T3 S 1 s 2
BHZJ3EIN, BERIZ3) SAEME ML SR, B HEE )24, A KRBT, BEE AT Re I REEE T
B, ¥ B EIZ SN Th AL, WS BORZEMERE, RSO KRS, XU R 2R A T R K ST AR SO

HAT, PR X T 26 s LA sk RS 6T 2 R 298G R E VI ZR(Uis 3h Ik M6
J7 B RIEES), (HEEMIRIT IR R ST BEE T RIERFEMEAE R, REEFGFER
FBEA I B 30%~400 5 1t B [E M5 28 . 5 4RI (rTMS) E v —Fp AR A1)
O A 2 R AR, SR FH P BRI A U8, 08 T 8 4 4 BRI 4R X S 108 {1 a2 ok 22 T BB L o A L 45,
A R AR R . ANFARZRI rTMS 0 K R 5T 2 s PR R AN [F] o AR rTMS AT BRI X
SRR B2 SR 6 As 1, M AT rTMS U 2 A5 808 . I IR IR S (TMS a7 77 AR, A
7 1 SR SR 2 L R 0of R SV T 28R A S e BT 9 A8 s [4] [5] o AW 9 J8 o [m] v o3 A, BB S
BITMS BT 80K s, AL J5 S e SR ALK 45 6] -
2. B E
2.1. MIRIR

[P 5> HT 2022 4F 1 H % 2025 4F 1 A {EE KRR R =M@ 5 IRt R, BE R = RHMEBL G
IT A R G e 2 R R D Bk

PINFE: © fF6 CPERILE R 2HERERE) Eiskibam, 23k CT 8 MRIIESE[7]: @ F
Jir e ZEFE R A 2t R Ashworth SR 3E 434 1~111 Z%; B Brunnstrom 73 #A7E N~V #; @ 1 00 HpifE
1~6 M, BTG TR © b 18~65 B2 i), © HH AR BLEEMHBRES.

DOI: 10.12677/acm.2025.1551557 1783 Il R 125 23k i


https://doi.org/10.12677/acm.2025.1551557
http://creativecommons.org/licenses/by/4.0/

DHEM E

Hepbre: © A E RIS E0RS MR (MMSE < 18), ToIERL & 58 AT Ml : @ Hr=&EIF.
O S EENRINAERERS; G AIFHMME RG R pm@IImMEsR. Bl . 2 REENE); @ f
SR S BN AR s B AR RS S BB E s, © AR RS @
XF ITMS Y597 AN 52 8R4 S ; TR

AN 60 Bl B, WRIEIEIT 7 0 MR rTMS 4. =40 rTMS 4R LR 4, B41% 20 .
SHEFENN . FR L R AR R ORI R, E RIS EE (P > 0.05), HAk
ol W% 1.

Table 1. Comparison of baseline data of three groups of patients
1l ZHEBEELERLER

ZH 5 1% (n) R (F ) FER (D) JRFE(H) A eh S A (g of P/ 1 1)
AT 2. 20 14/6 55.3+6.5 32+08 13/7
TR AU 2 20 13/7 54.8+6.8 31+07 12/8
HHURES A 20 12/8 55.0+6.6 3.3+0.9 16/4
22. FHAR

(1) WHEEA: G4 PT (WNEMM., XTEsIIN%G. WA REITE). OT (B4 SR, LK
INREWIZR) . PR TFVA97 % . &% 60 2 Bhk, LIRIK, 5 RIE, L8 .

(2) &M rTMS 4. fEH LR G T Bl b, SRATEE Magstim 2 7] 2E 7= [ Magstim RAPID 2 B 28 fiji
WERIAX, RIRZLRE Ny “8” I, EAR 70 mm. ARSI K N4 02 3h B2 2 (ML [X) . Y697 1Sl e
M1 [X Ji7 232 ) ) {E (motor threshold, MT), Kl & AR & T F % KAFRUE, &K4EEFR 10~20 RGE L
M1 X, BN RG>3R M1 X, DLESE 10 BRI 12 3015 K& HL A7 (motor evoked potential, MEP)
Mg >50 pV HAT 5 U e/ NRESRE N BIE(MT), B RS0 A . S REE Jy 1 Hz, H B
N 90%E: HIZ S BI{E(RMT), &FXHIEALE 1200 Mk, 1WAk, 5 KR, &8 (8],

(3) M rTMS ZH: 2% FUR VAT J6al b, 0 AL AR R, BRI i ML X . S
N 10 Hz, 5220 80% RMT, H&FJCHIEIE 1200 AMkal, 1k/k, 5K, 38 F.

2.3. FhIgHR

SIRIFEIRIT RIS YRIT 4 FGANAIT 8 G, X =4 HET LR YR .

(1) EEebr: ERSUBEEZERE, RAME Ashworth =R (MAS)EE SR, $t50 R 0~4 2%,
S e g AR E . ELARTEAE UG FHENL. VL. BB e AT EUL. BeSE L R AL e
WL[9]-

(2) EIEFR: O LBEEEhThRe, R Fugl-Meyer iF5E &% FI /> (FMA-UE)TEE, Wil 66 7,
B R oNIZ B Re LT s @HEAEESEE ST, RIS R Barthel 48%(MBI)IT5E, W% 100 7, 13
Iy R R R H R AR TS R T
2.4, vtk

KHI SPSS 26.0 Geit A A BEAT B b THRETURIAE £ b (x £ )RR, JRITHT A LEASK
FIRCXS t R ge, ALE EEBCR S REA t K006 THEBER A B sl 3 oR, A ELBCR A 2 K. BLP<
0.05 NZEFRA G TR L.

DOI: 10.12677/acm.2025.1551557 1784 I IR 2= =23t e


https://doi.org/10.12677/acm.2025.1551557

DFEM E

3. &R
3.1. SHHEREATIIEEEIEIR(MAS iF45) L

BITHT, AL UL MAS PFor Ui, 22 520400t (P> 0.05): Va7 4 JilJe, RARALIN UL MAS
PRorREE 170 £0.30, SRALRESEE 1.75 £0.32, IMRTH ML AL 2.30 £ 0.45; (RIRALH UL MAS ¥
SrPEA 1.30+0.25, AR I%Z 1.35+0.28, BT AR 1) 1.80 +0.35; KA e il A MLVT 7 4 22
1.62+0.27, mA %% 1.68 £0.29, ¥ET# MR R 4111 2.22 + 0.42; LA e f5 NIVF4r P& & 1.30+0.22,
B R 1.35 +0.25, PR T H U E 411 1.90 + 0.32; KA JE L MAS $E/3FE % 1.72 £ 0.30, =
AR A 1.77 £0.33, PR THMEE LN 2.32 £0.46; SR IHIL MAS 0 144 1.30 £ 0.22, &4
&% 1.35+0.25, WL THMBEE LM 1.90+£0.32, 554348242 X (P <0.05); KA S NIEER MAS
VAT miid, ZRBEEgEE IR FHEP = 0.05). 1EIT 8 G SN MAS V4325 5 I
s, HARKHE W2 2.

Table 2. Comparison of main indicators (MAS score) before and after treatment in three groups of patients (x £ s, points)
2. ZHEERTTAIE I EEFR(MAS IFD)EER (X £5, 5)

o ‘i’{fﬁ B ] TR B AR RN BRI Wi L WL

20 IRITHT 250+058 190+040 242+055 1.80+035 252+059 1.80%0.35

%ﬁ;ﬁﬂzﬂ BIT 4G 1.70£0.30% 1.30+£0.25% 1.62+027% 130+022% 172+0.30% 1.30+0.22%
BI7 8 AJG 1.25+£0.20% 0.90+0.20% 1.18+0.17% 0.90+0.15% 1.27+0.21% 0.90 +0.15%

N 20 VGITRT 255+0.60 1.95+042 245+057 185+0.38 255+061 1.85%0.38
%ﬁ;zﬂ HIT 4 AJE 1.75+0.32% 1.35+0.28% 1.68+0.29® 1.35+0.25% 177+0.33% 1.35+0.25®
1BI7 8 )G 1.30+£0.23% 095+0.23%0 128+020% 095+0.18% 1.35+0.24% 0.95+0.18%

- 20 VAITRT 2.48+056 1.88+0.38 240+054 182+036 250+058 1.82+0.36
e 4 BT 4G 230+£045 1.80+0.35 222+042 190+032 232+046 1.90%0.32

WHIT8 )5 180+038 140+030 1.72+035 140+025 1.82+039 1.40+0.25
VE: SRR AR ) AL, P < 0.05; SRATURI AL IR — I 1) i LA, PP~ 0.05.

3.2. SHHBEATTAIRREEIR(FMA-UE 314 tLak

FIFAT. 4 FMA-UE I RS RE S HHE R P > 0.08); 177 4 R, (RHIHLIT /TS 22.45
+3.21, EHMATHE 23154318, HEEETH MM 18.55 + 288, % KA %% L(P < 0.05);
REUEL FMA-UE ¥4 5 TIGBURIMAL, 2 SBEIIE G572 B0 (P ~ 0.05). 1477 8 JiLJE, =41 FMA-
UE 79 SARMUES, FLAKE L% 3.

Table 3. Comparison of secondary indicators (FMA-UE score) before and after treatment in three groups of patients (x + s,

points)
3% 3. ZHEHEABTIEREERFRFEMA-UE 9L (x £s, 9)
5 1% (n) YRIT R R 4 G Y897 8 G
AT R 20 14.50 + 2.55 22.45 + 3.21@ 28.50 + 3.85%
T AR 2 20 14.40 £ 2.60 23.15 + 3.18% 29.30 + 3.80%
HILES A 20 14.45 + 2.58 18.55 + 2.88 22.40 +3.25

H: HHEARE AR I S, %P <0.05; SRR R — i (8] LA, PP ~0.05.
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3.3. SHEEBTIRREER(BEEERENER

VEITHT, =40 MBI Vo tbi 2= R LGt 5% (P> 0.05). ¥6JT 4 F)5, R4 42.55+5.32, &
AR 43.20+5.18, HEZEETHMBEE AN 35.40+4.86, ERA Y5 X (P<0.05); KIMLALAE
Wil B A, 2RSS (P >0.05). 3T 8 )G, =41 MBI iP5 A, BAARRIE WL 4.

Table 4. Comparison of secondary indicators (MBI score) before and after treatment in three groups of patients (x + s, points)

4. ZHBEIBTEIRREEIR(MBI TN LB (X £5, 47)

) B1%(n) WRITHT T 4 S T 8 FlJE
fICA e 20 30.20 £ 4.55 42.55 + 5,32 50.50 * 6.20%
TR A 20 30.30 + 4.60 43.20 £5.18% 51.30 + 6.10%
WA A 20 30.25 + 4.58 35.40 + 4.86 40.20 +5.50
e SRS AR A S, P < 0.05; SRATURIMAL R A A b A, PP > 0.05.
4. g

rTMS YE28—FE BT I ROR, UTEFRAEMG A i R USRG2I 132 N o AHF S 4 RAIESE,
RIS i rTMS FEArp s BB 2R B IURFAE T R4, AR SEEE s RS = 40 rTMS 27T 3
A ML B A b a EIBORZERERE L I8 sh DI RE AL HH A& RE D, IR rTMS Sl R 4] {0 M1 X
REEEWOE, SRR I T, AT e RO _E R DD RE[]. i rTMS DS i S0 R i s, ek
BB E AL XS BEAERT ST A R B[10]-[12] « EARE B IR, AR AR 2245 1 (MAS) J5 TR ILE AL
M FARALAE I 3 Dh BE(FMA-UE) K 2 5 Bl 7, SR IR FARIEIG ST HARIEFE RIS E. Bl rTMS {1
N—FER) 24 ARANGITTIE, WA e LR R E IR T BT R .

PR RGN, MM Re S AW B AT E S, CREF AT BRI, IR MR 4775 2h
RV AL AR [13] 0 PRI 2 v S8 VRS2 A SR B AE T ST IR Bl B A7 O R 2 I 5, e R P2 k32 ERT 5 4% 1
ZRMALRTIRE . R R KRR RS AN FBRIZ 3 B R 2 [R50 RIE I AR IR . H AT 5 0 (8] it
PEREIE, AFAE— 2 RMRIE. BRI OA R TS FE ] fefe ik ify, A= KRMIBEUEdE,
PSR IYT R QWEBEEARRVN, ATREREMSETT ) @F bR MK LHI R A, BRI Z %
B CLAL, IS EER LS ST PR BRI R, AFSIER (TMS AT e A R LA F)
HENETT RO OFAEMBERRIT . WHAIFAE A — R R AT, BTy S LK SEt g 5 47 48
ZER, FEERAAENNYRE R REL R TT ERIABG T RIEFZCR, EHRIAECRT)
kLG RWTTE . H AT T2 AR RGR T T A ST RO A R E T A e b A, ARRAIT
TR OIFRAFEA . Ll BEHLN BRI, IRANRTRIBONER . AL, SR I A5 SHO 7 3
sz, FRUCEE K ABE U B [14]: @RISR fMRI R P& H LS, @406 T FibadE, JERAL rTMS
BRERTT 7 SR [15] [16]. JRERIAIT IR AL A I B R A SE B 1 3
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