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Locomotor performance 
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Remodeling of lumbosacral circuits through 
use-dependent mechanisms4
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(You don’t have to think 
about the details) 





NEUROREHABILITATION UNDER COMBINATORY 
STEPPING-ENABLING INTERVENTIONS 
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Direction-dependent afferent input 
Determines the features of locomotor patterns
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Spontaneous EMG after Spinal Transection





“Hearing Aid”



Epidural Stimulation in 
humans (N=4)



Fast Oscillations of Left Leg
(with non compliant cable measuring force generation)
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Network Excitability Amplification



Level 
of

Excitability
Threshold

Intact Injury

On Off

eEmc

Residual
Voluntary 

Control

eEmc

electroEnabling motor control (eEmc)



Lumbosacral 
Neuromodulation
after Chronic SCI 

(N=5)



Гурфинкель и др. 1998; Selionov et al. 2009

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

A 10kHz biphasic stimulation is 
delivered in 0.3 to 1ms bursts. These 

pulses are delivered at 1-40 Hz. 
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Cervical Spinal 
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Before Injury Post-Injury (1 week)
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Post-Injury (6 weeks) Buspirone Treatment 

Same Representative Animals as Previous Slide
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Neuromodulation of 
Bladder Function
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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 neuromodulation and 
neural plasticity

New clinical horizons
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