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Influence of Muscle Architecture on Force Enhancement
Following Muscle Lengthening
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ABSTRACT

H. D. LEE and J. H LEE Influence of Muscle Architecture on Force Enhancement Following Muscle
Lengthening. Korean Journal of Sport Biomechanics, Vol. 17, No. 3, pp. 61-68, 2007. When an active muscle is
stretched, its steady-state isometric force following stretch is greater than that of a purely isometric contraction
as the corresponding muscle length, referred to as force enhancement (FE). The purpose of this study was to
investigate possible effects of muscle architecture on the FE. While subject performed maximal isometric
dorsiflexion (REF) and isometric-stretch-isometric dorsiflexion (ECC) contractions, ankle joint angle and
dorsiflexion torque using a dynamometer and electromyography of the tibialis anterior and the medical
gastrocnemius muscles were measure . Simultaneously, real-time ultrasound images of the tibialis anterior were
acquired. Regardless of the speed of stretch of the ECC contractions. the torques produced during the isometric
phase following stretch (37.3+1.5 Nm (10+3 % FE) and 383%1.5 (1243 % FE) for the ECC contractions with 15
°/s and 45 °/s stretch speeds, respectively) were greater than those of the REF contractions (345 2.5 Nm).
Moreover, the amount of FE was found to be stretch speed dependent. Angles of pennation (a) during the
isometric phase following stretch were the same for the REF (15¢1°) and the ECC (14£1°(LS), 15+1°(LE)).
During the same phase, muscle thicknesses were the same (14.9 + 0.6, and 149 0.5 mm for the REF and the
ECC contractions, respectively). For a large limb muscle, the tibialis anterior muscle, a similar amount of force
enhancement was observed as did for other human skeletal muscles. Architectural variables, pennation angle and
thickness, were not systematically different between the REF and ECC contractions when FE occurred.
Therefore, the results of this study suggest that muscle architecture may have little influence on the production
of FE.
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