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Objective: Non-invasive transcranial direct current stimulation has been shown to modulate cortical excitability in various studies.1-4  Recent preliminary studies suggest another form of non-invasive stimulation called transcutaneous spinal direct current stimulation (tsDCS) may also modulate activity of spinal neurons4-6 . However, data in this regard is very limited and inconsistent.5-9  To address this gap in knowledge, We conducted a study of the effects of tsDCS in subjects with spinal cord injury (SCI) in order to test safety, feasibility and its effect on spinal excitability.
Design: Randomized cross over study
Participants/methods: Participants: 11 subjects with incomplete SCI past 6 months from time of injury successfully completed our study. Intervention: Each subject received 2 cathodal, 2 anodal and 1 sham tsDCS condition at T10-T11 spine level randomly with atleast 1 week wash-out period. Active tsDCS consisted of stimulation at an intensity of 2.5 mA for 15 minutes to result in a current density of 0.071mA/cm2.  For sham tsDCS, we started at 0mA and ramped the intensity up, then down, over a 30‑second window. Outcome measure: H-reflexes and compound muscle action potential (CMAP) were obtained immediately before and after intervention from soleus muscle with stimulation of tibial nerve in popliteal fossa. Ratio of maximum amplitude of H reflex and CMAP (Hmax/Mmax) were calculated for comparison.

Results: Changes in Hmax/Mmax ratio values of bilateral lower extremity from pre to post were the outcomes of interest. Linear mixed models were used in analysis to account for repeated measures. We did not find any statistical significant difference in Hmax/Mmax within group (pre & post) and between group analyses. All 11 subjects tolerated the procedure well, and none of them reported adverse effects.
 
 Conclusion: Penetration of current depends on several other factors which includes body tissue composition, size of electrodes etc. Same current dose or smaller direct current doses may not be sufficient to stimulate spinal neurons. Alternate constant current stimulator allows us to use higher dose safely. Further research is required to study alternative methods of spinal current stimulation such as transcutaneous constant current stimulation. 
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