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ABSTRACT

The purpose of this study was to investigate the characteristics between EMG timing of muscle coniraction and
motor impairment in chronic hemiplegic stroke patients. Delay time and co-contraction of 4 patients who had
stroke less than 3 years were measured during isomefric wrist flexion and extension along the 3 seconds beep
signal. Onset and offset of muscle contraction were significantly delayed on the more affected sides than control
sides. Offset was significantly delayed than the onset on the affected sides in wrist flexion. Also, recruitment of
antagonist was larger than agonist on the affected sides. Co-confraction ratio on the affected side was significantly
smaller than control sides in wrist flexion. In affected sides, Fugl-Meyer motor assessment(FMA) shows the
correlation of onset delay in wrist flexion and extension. However, co-contraction ratio correlated with FMA in
wrist flexion. EMG assessment is likely to be useful outcome measure and provide insights into mechanism for

motor recovery in stroke patients.
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Fig. 1 The apparatus for isometric wrist
flexion and extension
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Fig. 2 EMG raw data during wrist isometric
contraction of the hemiparetic patient
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Table 1 Stroke subjects’ clinical characteristics

Subject Age/Sex Lesion Paratic side St;l;l 11{1; EEmScl)l:lcﬂfs) }(%%g Igfﬁ;i ngfe
#1 44/M Hm in Rt. thalamus, BG. Lt 44 PP Gl+ 25
#2 37TM Hm in Rt. BG . Lt 30 G/G- Gl 24
#3 35M Rt. MCA territory infarction Lt 48 P/Z Gl 30
#4 45/M 1.t. MCA infarction Rt 50 Z/P- Gl 26

Hm=hemorthage, BG=basal ganglia, Rt=night, Lt=left, MMT= manual muscle test,
F=flexion, E=extension, P=poor, G=good, Z=zero, FM=Fugal Meyer
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Table
muscles between sides

2 Comparison of delay in contraction onset and offset of the wrist flexor and extensor

Wrist Flexion

Wrist Extension

Sides Onset delay(ms) Offset delay(ms) Onset delay(ms) Offset delay(ms)
Control 170+30 230+£120 220420 210430
Unaffected 310+30° 660+470 20060 640+140"
Affected 530+160° 1660+290™ 840£270%% 1070+620"
*Signiﬁcantly different from control sides with independent t-test(P<.05)
¥ Significantly different from unaffected sides with Independent t-test(P<.05)
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Fig. 3 Comparison of delay in coniraction onset
and offset of the wrist flexor and extensor
muscles with in the sides
Values of the bar are meant SD. ON:onset
delay, OFF: offset delay.
*Significantly difference  between
delay and offset delay(P<.05)
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Table 3 Comparison of EMG parameters of the wrist flexor and extensor muscles between sides

Wrist Flexion

Wrist Extension

Sides Agonist Antagonist co-contraction Agonist Antagonist co-contraction
ratio ratio
Control 836+3.64 1202015 £.8442.18 1.71+0.19  1.3640.23 1.32+040
Unaffected 5224136 05040307 3.7441.34 13204804 9.60+13.51 6.5+5.77
Affected 3.92+1.60  7.97+337 0.43+0.35" 4.12£3.09 48043 .41 0.02+044

*Significant cormrelation (p<.05)

Tahle 4 Correlations between FMA and contraction delay and co-contraction ratio

Correlation Wrist Flexion Wrist Extension
Onset delay Offset delay Onset delay Offset delay
FMA -0.831 . ._0'414 -0617 . _.0'4572
co-contraction ratio co-contraction ratio

0.87

0.46

FMA: Fugl-Meyer motor assessment
*Signiﬁcant correlation with FMA (p<.05)
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