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Effects of Eccentric Exercise on Torque-Angle Relationship of Human Tibialis
anterior In-vivo
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Abstract

The purpose of this study was to investigate how maximum-effort eccentric exercise over different
contraction ranges affects the characteristics of torque-angle relationship of human ankle plantarflexor in-vivo.
Subjects were randomly assigned in two groups. One group (n=6) performed 120 maximum-effort eccentric
ankle dorsiflexion contractions at short muscle length (ankle range of motion from -5 to 15 deg) and the other
group (n=6) at long (ankle range of motion from 10 to 30 deg) muscle length. Eccentric exercise decreased
the maximum isometric ankle plantarflexion torque ~40%. It was found that the optimum ankle joint angle
changed from 7.5 deg to 11.1 deg and 10.1 deg, shifted toward the longer muscle length, regardless of the
exercise range. The results of this study suggest that eccentric exercise alters the characteristics of torque-
angle relationship of the muscle but there is no differential effect of the eccentric contraction range.
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Fig. 1 Changes in the optimum ankle joint angle following maximum voluntary eccentric exercise for
all subjects (A), ECC_AL group (B), and ECC_DL group (C)
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