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Modulation of Spinal Reflex Excitability by Changes of Robotic-Assisted Stepping Condition
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Abstract: By using a robotic gait orthosis, we investigated how the spinal reflex excitability in the soleus muscle is
modulated by changing stepping conditions such as stepping speed and motion of the lower limbs during passive stepping.
The spinal excitability in the soleus muscle was assessed by amplitude of the Hoffmann reflex (H-reflex) evoked by an
electrical stimulation to the posterior tibial nerve. At faster stepping speed, the pattern of the reflex modulation was not
changed, but the reflex excitability was inhibited throughout the step cycle. When only contralateral leg was moved
passively, the soleus H-reflex in the stationary one was inhibited and modulated phase-dependently. Therefore, it was
indicated that the H-reflex excitability in the soleus muscle is down-regulated by somatosensory inputs, most likely from
muscle spindle primary endings, both ipsi- and contralaterally.
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Fig. 1 Averages of the soleus M-wave and H-reflex amplitudes
and background EMG levels of the soleus and tibialis anterior
muscles at 8 phases of passive stepping at 3 different speeds.

Horizontal dashed lines represent mean values during standing.
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Fig. 2 Hip joint trajectories of ipsilateral and contralateral limbs
to a stimulated limb and mean H-reflex amplitude in the soleus
muscle at 6 phases. Horizontal dashed line represents mean

H-reflex amplitude during standing.
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