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Surface EMG examination of abnormal coactivation

of upper limb flexors in hemiparetic stroke
Cheng Ying' Gao Xiaoping' Li Yanran® et al
( 'Dept of Rehabilitation Medicine The First Affiliated Hospital of Anhui Medical University Hefei 230022;
*Dept of Electricity and Technology University of Science and Technology of China Hefei 230027)

Abstract Objective To investigate coactivation patterns of upper extremity flexors by comparing their surface
electromyographic signals ( SEMG) between stroke patients and healthy controls when they performed elbow flexion
and wrist flexion at a maximum isometric voluntary contraction level and to examine whether abnormal coactivation
was related to motor dysfunction after stroke. Methods Eighteen stroke patients and eighteen age-matched healthy
control subjects participated in the study. For each subject sEMG signals were recorded simultaneously from bi—
ceps brachii and flexor carpi radialis muscles when the subject was asked to perform elbow flexion and wrist flexion
tasks respectively. The coactivation level for each of biceps brachii and flexor carpi radialis muscles was derived by
processing their sEMG signals. Such resultant coactivation levels were also compared among the unimpaired side

and the impaired side of stroke subjects and the dominant side of control subjects. Moreover a correlation analysis
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was performed between the coactivation levels and clinical assessment of motor function. Results

Coactivation lev—

els of wrist flexors and of elbow flexors during the elbow flexion and the wrist flexion tasks respectively were signifi—

cantly higher in the paretic upper extremity than those in the unaffected side. For the wrist flexion tasks coactiva—

tion levels of elbow flexors were significantly higher in the unaffected side than those in the control group. Levels of

coactivation of elbow flexors during the wrist flexion task were negatively correlated with both Fugl-Meyer scores and

coordination scores and were positively correlated with degrees of spasticity. Conclusion Abnormal coactivation

patterns of upper extremity flexors appeared in the both sides of hemiplegic patients. The motor impairment of paret—

ic upper extremity is associated with the abnormal coactivation. The changes of spinal pathways may participate in

the abnormal coactivation of elbow and wrist flexors.

Key words stroke; hemiparesis; abnormal coactivation; surface electromyography



