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An Exercise Program for Paralyzed Muscles
Employing Electrical Stimulation

Seonhwa Khang and Gon Khang
Department of Biomedical Engineering, College of Medicine, Kon-Kuk University

ABSTRACT

The objective of this study was to develop an
FES exercise protocol that can enhance muscle
force and fatigue resistance and to evaluate the
resulting effects. We investigated contraction
and fatigue properties of vasti of 10 normal
subjects and 4 paraplegics by applying different
types of electrical stimulation. Based on the
results, we have been training quadriceps of a
male paraplegic patient.

The results suggested that the exercise be
applied 7 days a week, and confirmed that low
frequency and intermittent stimulation delays
fatigue. After the two-year FES exercise, the
patient’s knee extensor torque increased by
about ten folds and the fatigue index decreased
to half of the preFES value.
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Figure 1. Increase of the knee extensor torque
due to FES exercise
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Figure 2. Increase of the leg circumference
due to FES exercise
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Figure 3. Decrease of the fatigue index due to
FES exercise
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