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[Abstract] Objective To investigate the effect of low-frequency repetitive transcranial magnetic
stimulation (rTMS) combined with task - oriented training on the recovery of upper limb motor function of
stroke patients. Methods A total of 42 patients with hemiplegia after stroke were randomly divided into
control group (N =20) and treatment group (N =22). Control group received routine rehabilitation training
and task-oriented training, and treatment group received low-frequency (1 Hz) rTMS over the contralesional
cortex addition to routine rehabilitation and task-oriented training. Fugl-Meyer Assessment Scale for Upper
Extremity (FMA - UE) and Wolf Motor Function Test (WMFT) were used to evaluate upper limb motor
function of all patients before treatment, after 4-week treatment and 3 months after treatment. The latency
and central motor conduction time (CMCT) of motor-evoked potential (MEP) in the contralesional cortex
were recorded and analyzed. Results Compared with control group, FMA - UE score (P = 0.006) and

WMFT score (P =0.024) were significantly increased in treatment group. There was significant difference in
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FMA -UE score (P =0.000) and WMFT score (P = 0.000) at different time points. Compared with before
treatment, FMA-UE score (P =0.000, for all) and WMET score (P =0.000, for all) of patients in both groups
were all significantly increased after 4-week treatment and 3 months after treatment. Besides, FMA -UE
score (P =0.000, for all) and WMFT score (P = 0.000, for all) 3 months after treatment were higher than
those after 4-week treatment. There was no statistically significant difference between 2 groups on the
latency (P =0.979) and CMCT (P =0.807) of MEP before and after treatment, and so was the difference on
the latency (P =0.085) and CMCT (P = 0.507) of MEP in the contralesional cortex at different time points
(before treatment, after 4 -week treatment and 3 months after treatment). Conclusions Low - frequency

rTMS over the contralesional cortex combined with task-oriented training could greatly promote upper limb
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motor function of patients after stroke, and should be recommended to clinical application.
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Table 1. Comnarison of general data between 2 grouns

Control Treatment X’ or ¢

frem (N=20)  (N=22) ‘value ©Velu°
Sex [case (%)] 0.016 0.899
Male 14(70.00) 15 (68.18)
Female 6(30.00)  7(31.82)

Age (x s, year) 60.20+ 6.67 61.41+ 8.05 0.527 0.601

Duration (x5, d)  71.10+16.24 69.27 +14.94 0.380 0.706

Type of stroke [case (%)] 0.016 0.899
Ischemic 14 (70.00) 15 (68.18)
Hemorrhagic 6 (30.00) 7(31.82)

Side of lesion [case (%)] 0.004 0.952
Left hemisphere 8 (40.00) 9 (40.91)
Right hemisphere 12 (60.00) 13 (59.09)

Two-independent-sample ¢ test for comparison of age and duration,

and X’ test for comparison of others
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Table 2. Comparison of upper limb motor function of patients between 2 groups before and after treatment (x +s, score)

N Before treatment  After 4-week 3 months after

N Before treatment After 4-week 3 months after

Loy (1) treatment (2) treatment (3) Cxowp (1) treatment (2) treatment (3)
FMA-UE WMFET
Control 20  28.80+5.45 31.20+5.43 35.35+5.80 Control 20 32.70+5.75 36.05+6.10 37.85+6.32

Treatment 22 28.18+6.08 35.09+6.13 42.19+5.89

Treatment 22 32.19+6.43 37.95+6.42 43.45+6.98

FMA-UE, Fugl-Meyer Assessment Scale for Upper Extremity, Fugl-Meyer [ i - /i & 3¢ ; WMFT, Wolf Motor Function Test, Wolf iz 2Jj 1Jj fig Il

o The same for Table 3 and 4
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Table 3. ANOVA of repeated measurement design for upper limb motor function of 2 groups before and after treatment

Source of variation SS df MS F value P value ||Source of variation SS df MS F value P value
FMA-UE WMFT
Treatment 356.546 1 356.546  3.707  0.006 Treatment 170.667 1 170.667 1.447  0.024
Time 2218.577 2 1109.288 410.888  0.000 Time 1418.546 2 709.273 411.146  0.000
Treatment X time 295.021 2 114511 54.639  0.000 Treatment X time 199.213 2 99.607 57.739  0.000
Error between groups 3847.335 40 96.183 Error between groups 4717.373 40 117.934
Error within group 215.979 80 2.700 Error within group 138.009 80 1.725

R4 [l B O R IR B Sl D RE Y 7 7 LA

Table 4. Paired comparison of upper limb motor function in the same group at different time points

Paired Control Treatment Paired Control Treatment
comparison ; yyye P value ¢ value Pvalue || comparison ;ape P value ¢ value P value
FMA-UE WMFT

M@  -10258 0.000 -10.612 0.000 (1):(@2) -14.406 0.000 -20.165 0.000

(1:@3)  -21.598 0.000 -17.550 0.000 1):@) -14.714 0.000 -19.892 0.000

@2):3) -3.663 0.000 -16.850 0.000 2):(3)  -6.990 0.000 -10.156 0.000
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Table 5. Comparison of latency and CMCT of MEP of
contralesional cortex between 2 groups before and after
treatment (v s, ms)

Before treatment After 4-week 3 months after

iy Ny (1) treatment (2)  treatment (3)
Latency
Control 20  21.76+0.88 21.80+0.89 21.78+0.93
Treatment 22 21.54+1.16 21.86 £1.22 21.59+1.12
CMCT
Control 20 8.52+0.70 8.55+0.66 8.54 +£0.62
Treatment 22 8.59+0.93 8.62 +0.84 8.57+0.88

CMCT, central motor conduction time, 14X iz 2l 4 T B} [A] . The

same for table below

R 6 WA BEINYTETG M 0I2 B Bz 5aa S i S v A i
ARIIAN b X 32 gy S s (8] A 2 A 00 ik B3t O 22 23 Mk
Table 6. ANOVA of repeated measurement design for
MEP latency and CMCT of contralesional cortex between
2 groups before and after treatment

Source of variation ss df  MS F value P value
Latency
Treatment 0.002 1 0.002 0.001 0.979
Time 1116 2 0558 2703 0.085
Treatment X time 0.881 2 0441 2133 0.135

Error between groups 115.766 40  2.894

Error within group ~ 16.518 80  0.206
CMCT

Treatment 0.110 1 0.110 0.060 0.807
Time 0.035 2 0017 0.684 0.507
Treatment x time 0011 2 0006 0208 0.790
Error between groups 72.826 40  1.821

Error within group 2027 80  0.025
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HsE Xt B &AL ()

P ZESEIE  monomelic amyotrophy (MMA)

B AR arterial oxygen saturation(Sa0,)
BIKIM A 5 K arterial partial pressure of oxygen(PaO.)
MBI ZAE  transient ischemic attack (TTA)
ZEM  dopamine(DA)

Z R multiple sclerosis(MS)

THEBENERE diaminobenzidine(DAB)

T HEEH dimethyl sulfoxide(DMSO)

47, 6- ik AE-2-ZE Ak |
4’, 6-diamidino-2-phenylindole( DAPT)

AW R partial pressure of carbon dioxide(PaCO,)
JEEA 4 MEI  non-Hodgkin’s lymphoma(NHL)
HWHZ 38X supplementary motor area( SMA)

S WU S AR s fr

compound muscle action potential(CMAP)

% Rivermead % 8l 45 £k
Modified Rivermead Mobility Index(MRMI)

THELEAAE  Sjogren’s syndrome(SS)
(SRR AT GRS

- ] gt -

high-definition fiber tractography(HDFT)
INREVE AT 2 ik R

Functional Ambulation Category Scale(FAC)
YL A IRARA S AT I I AL ESFN

functional near-infrared spectroscopy (fNIRS)
H2E M T W ZH AR optical coherence tomography(OCT)
[ PR DI AE Bk A B 43 2

International Classification of Functioning, Disability and

Health(ICF)
FE] I DR A 28 2 S22 0 25

International Federation of Clinical Neurophysiology(TFCN)
DU R WA

Hamilton Depression Rating Scale(HAMD)
LLANIR#E S erythrocyte sedimentation rate( ESR)
JAME¥BEAE  posterior circulation infarction(PCI)
BRI LA succinate dehydrogenase(SDH)
HAAME-2  cyclooxygenase-2(COX-2)
Glasgow Bkt Glasgow Coma Scale(GCS)
T AR 20-BRE AL 5 8 T 117

activated partial thromboplastin time( APTT)



