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Abstract 
Traumatic Spinal Cord Injury (TSCI) is a catastrophic unexpected and devastating event that can be occurred along the spinal column (cervical, thoracic, and lumbar). Reorganization of central nervous system (CNS) after injury has been demonstrated in animals then in human allowing better understanding of the repair process that can happen through various mechanisms. Neurorehabilitation has been demonstrated as effective to induce and guide histological and/or functional recovery in SCI patients. However, evidence from clinical trials concluded that conventional and compensatory rehabilitative strategies should be replaced by restorative strategies. Our study aimed to examine the effectiveness of a new neural motor recruitment method (NMR), combining specific motor imagery, specific sensory inputs and transcranial direct stimulation tDCS.  Fifty paraplegic patients are randomly assigned into 3 groups. Conventional group (n=20) where patients received a standardized conventional type of intervention (stretching, strengthening, neuro-muscular facilitation), Experimental Group (n=20) who receives the neural motor recruitment protocol (NMRP) and the Transcranial Direct Current Stimulation (tDCS) Group (n=10) receiving the NMRP in addition to the tDCS. Outcome measures included Motor and sensory (light touch and pin prick) assessment of the American Spinal Injury Scale (ASIA) and assessment of movement attempted intensity and frequency. Protocols were approved by the ethical local committee of the Faculty of Public Health of the Lebanese University and were conducted in accordance with the ethical principles of the Declaration of Helsinki (2013). A significant difference in Motor and sensory Assessment of ASIA scale was found between the different groups with the highest difference in tDCS group. After the tDCS, we identified a significant increase in the alpha power over the motor cortex, the frontal, parietal, and parieto-occipital areas compared to the other groups. Our hypothesis of the effectiveness of Neural Motor Recruitment, especially when combined with tDCS, was partially validated in a small group of TSCI patients. Additional investigations must include the mechanism of such a restorative rehabilitation protocol aimed to induce and restore voluntary control and sensibility over paralyzed extremities in incomplete TSCI.
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