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(Abstract)

The EMG Activities of Hamstring Muscles during Maximum Isometric Knee Flexion

Hideaki ONISHI, RPT, MS. Tomozumi IKEDA, MS, Ryo YAGI MD

Kiyokazu AKASAKA. RPT, MS. Mineo OYAMA. OTR, MS, Kimito MOMOSE. RPT. MS, Kouji
THASHI. RPT. Ph.D.. Yasunobu HANDA. MD

Department of Restorative Neuromuscular Surgery and Rehabilitation,

Tohoku University Graduate School of Medicine

The purpose of this study was to find some differences in activities among four hamstring
muscles by integrated EMG, and to analyze the relationship among EMG, torque and muscle length
during maximum isometric knee flexion. Ten healthy male volunteers participated in this study.
The subject was fixed in prone position on a bed, and the knee joint was fixed at 60- or 90-degree
in flexion with neutral. external and internal knee rotation. They performed maximum isometric
knee flexion with these six knee positions. Then, the knee flexion torque was measured and the
EMG data were detected by bipolar fine wire electrode from semitendinosus, semimembranosus and
long and short head of biceps femoris muscle, simultaneously. The EMG data were full-wave rec-
tified and integrated (IEMG). The knee flexion torque and the detected TEMGs from each ham-
string muscle at 60-degree were compared with the values at 90-degree in each knee rotated posi-
tion. As a result. the knee flexion torque at 60-degrees was higher than that at 90-degree regard-
less of knee rotation. The TEMG values of the semitendinosus and semimembranosus muscle at
60-degree in knee flexion with neutral and external knee rotation position were lower than those
at 90-degree. On the other hand. the IEMG value of the long head of biceps femoris at 60-degree
with neutral. external and internal knee rotation were significantly higher than those at 90-degree.
There were no significant differences in IEMG values of short head of biceps femoris between 60-
degree and 90-degree with any rotational angles. These results indicate next two insights. First,
there are obvious differences in activities among four hamstring muscles during maximum isomet-
ric knee flexion. Second. the agonist muscles are not always fully active even if the isometric

movement is performed with the maximum efforts.
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