
I. Spinal cord plasticity and the recovery of stepping 

A. Control of movements in the legs:  Descending Control Theory vs Central Pattern Generation

Descending Control Theory

Descending pathways activate the lower motor neurons to generate locomotion

Central Pattern Generation Theory
Descending pathways activate networks of spinal interneurons neuron which generate locomotion. 
Sensory information shapes the activity of flexor and extensor spinal neurons allowing for adjustments (load, joint angle, cutaneous stimulation)
If descending pathways are eliminated (complete spinal cord transection), sensory information alone must drive the spinal neurons that generate locomotion to compensate for lack of descending input
B. New theory: The spinal cord “learns” to step

If descending pathways are eliminated (complete spinal cord transection), sensory information alone must drive the spinal neurons that generate locomotion to compensate for lack of descending input

Spinal cord learns to use sensory information to drive activity in the flexor and extensor spinal neurons that generate locomotion

Learning by the spinal cord requires repetitive activation of these sensory and spinal neurons, i.e. practice or training, which strengthens and reinforces synapses in these neural pathways

Biochemical changes also occur in the spinal cord, i.e. inhibition increases after injury but stepping restores normal levels of inhibition
C. Locomotor Training in humans
Emphasis on helping the spinal cord to re-learn to step after descending control of locomotion is impaired.
Concepts: Appropriate sensory information, practice, translation to overground walking.

