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Validity of the ankle joint moment calculation while walking
with flexible and rigid ankle-foot orthosis
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Abstract

This study experimentally investigated the validity of the ankle joint moment measured by 3D motion capture
system when plantarflexion brake moment of an ankle-foot orthosis (AFO) was adjusted during heel rocker of
gait. Eighteen male adults participated in this study. They wore a mock lower-limb prosthesis with an AFO
(GaitSolution Design). The AFO has adjustable plantarflexion brake with no dorsiflexion brake. A gait judge
system was used to quantify the plantarflexion brake. The system was precisely calibrated to assure its
moment output. The results of this study showed that the ankle joint moment measured by the 3D motion
capture system matched with the gait judge system when plantarflexion brake of the AFO was set weak.
However, the output moment of the gait judge system revealed statistically significantly higher values than the
3D motion capture system when plantarflexion brake of the AFO was set strong. Their moment output matched
when center of mass of the foot and shank of the lower-limb was used as rotational center for calculation. The
results of this study suggested that the validity of the ankle joint moment measured by traditional method using
the 3D motion capture system may need to be questioned when plantarlflexion brake of the AFO was strong.
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