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Effects of passive ankle motion in patients with spinal cord injury
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Noritaka KAWASHIMA, Research Institute, National Rehabilitation Center for Persons with Disabilities
Yuji OHTA, Graduate School of Ochanomizu University

Abstract: Motor paralysis due to spinal cord injury (SCI) inevitably causes joint contracture, spasticity and
hypo-circulation in the paralyzed area. Muscle stretching and passive joint motion are usually prescribed in the course of
rehabilitation in order to improve range of motion and prevent joint contracture. We developed a device which can one
hand realize passive ankle motion as a rehabilitation alternative, and the other hand, enable us to evaluate the ankle
stiffness. In the present study, we aimed to evaluate the effects of passive ankle motion on the paralyzed area of patients
with SCI quantitatively by our developed device.
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Fig. 1 A: Ankle passive motion device which we developed. B:
Structure of a footplate of the device. Four load cells were mounted
in each footplate, which measured resistance force.
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Fig. 2 The electric connection of actuator and peripherals. The
actuator was connected with the sequence controller through the
ADP cable, the connector converter, and the serial interface
connection cable. The motion patterns of footplates were set by the
controller. This controller was connected with the external input
switch through the I/O cable for the external signal input, and the
motion patterns were switched by this switch. Actuators were
controlled by position control, i.e., the positions of rods and the
velocities of motions of rods were set on the sequencer.
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Fig.3 A: Typical example of angle-torque curve during ankle
passive motion in dorsiflexion. B: Averaged data (n=7) of ankle
passive torque in pre- and post-passive ankle motion (mean® SEM).
PF and DF stands for plantar flexion and dorsiflexion, respectively.
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Fig. 4 Averaged data (n=7) of stretch reflex EMGs in pre- and
post-passive ankle motion (mean* SEM).
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Fig. 5 Typical waveform of Hb volume in TA during passive ankle
motion.
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Fig. 6 Averaged data of TOI (n=6), and those of concentration changes
in the oxy Hb, deoxy Hb, and total Hb (n=7) in each lower leg muscle
during passive ankle motion (mean* SEM).
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