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Principles Underlying Recovery of
Function
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(You don’t have to think
about the details)



Spinal Learning
And
Sensory Control



NEUROREHABILITATION UNDER COMBINATORY
STEPPING-ENABLING INTERVENTIONS




Determines the features of locomotor patterns
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Spinothalamic Dorsal Medial division
tract column (large fibers)
\r (

/ 2
Lateral division :
(small fibers) 3

Figure 5-7. Schematic illustration of a cord segment with its dorsal root, ganglion cells, and sensory organs.
1:Pacinian corpuscle; 2: muscle spindle; 3: Golgi tendon organ; 4: encapsulated ending; 5: free nerve endings.






Spontaneous EMG after Spinal Transection

EMG Amplitude (mV)

Evoked Potential (mV)
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Epidural Stimulation in
humans (N=4)
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Network Excitability Amplification
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Lumbosacral
Neuromodulation
after Chronic SCI

(N=5)



Experimental design for percutaneous electrical spinal
cord stimulation (PTES) in normal individual

“Russian” current
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———
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A 10kHz biphasic stimulation is
delivered in 0.3 to 1ms bursts. These
pulses are delivered at 1-40 Hz.




Non-invasive
Neuromodulation to
regain voluntary leg

movements after
complete paralysis
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Cervical Spinal
Neuromodulation
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Non-Invasive
Neuromodulation to
regain hand grip
function after paralysis
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Neuromodulation of
Bladder Function
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Principles Underlying Recovery of
Function

You don’t have to think about the details
the spinal cord knows what to do
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To relearn there must be re-
engagment of the circuits

This can be accomplished
pharmacologically and via
electrical neuromodulation when
combined with training



Previously unrecognized potential
levels of recovery of motor
function via nheuromodulation and
neural plasticity

New clinical horizons
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