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Volitional control of walking via an artificial neural connection in individuals wit
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Gait disturbance in individuals with spinal cord injury is attributed to interrupt
ion of descending pathways to spinal locomotor network, although neural circuits locate below and above th
e lesion remain most their function. We investigated whether artificial neural connection constructed by m
uscle-controlled non-invasive magnetic stimulation over the lumbar vertebra was able to induce volitional
walking in healthy humans and individuals with spinal cord injury. Right-left alternating walking behavior

was induced in legs during the volitionally-controlled magnetic burst stimulation in intact human. The be
havior was most frequently and powerfully induced when the stimulus probe was positioned at the L1-L2 and

L2-L3 inter-vertebral segments. In two individuals with complete spinal cord injury, the walking behavior

in paralysis legs could be induced via the artificial neural connection. Individuals were able to control

start/stop and step cycle of the behavior.

Locomotion Spinal cord injury Brain-computer interface Voluntary control Walking
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