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Muscle synergy approach to locomotor training in neurorehabilitation
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Current robotic therapy for lower extremities is in its early stage of
development. Aiming at exploring an efficacious intervention for locomotor rehabilitation, we
investigated the gait-training device that _combines saddle-seat-type body-weight support (BWS), a
split-belt treadmill and functional electrical stimulation. The task-oriented approach to restoring
voluntary control of locomotion in patients with neuromuscular diseases focuses on three gait
functions: (a) balancing, (b) hip extension, and (c) ankle push-off. The two gait functions of (a)
and (b) are supported/trained by end-effector intervention combining the saddle-seat-type BWS and a
split-belt treadmill, and another function of (c) is supported/trained by muscle intervention
electrically stimulating ankle dorsi/plantar flexion muscles. The study tested the feasibility for
practical uses in the assessment, diagnosis, and interventions for stroke rehabilitation using the
index of muscle synergies.
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