Neurophysiological effects and behavioral outcomes after tPCS and tDCS in a patient in minimally conscious state
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[bookmark: _GoBack]Introduction:
Non-invasive brain stimulation (NIBS)(1-4) is a promising path in the search for treatments of patients with disorders of consciousness (DOC).  
Transcranial pulsed-current stimulation (tPCS) has been used to modulate cortical and subcortical neural connectivity within 6-10Hz(5). It was successfully employed to enhance motor and cognitive functions in healthy volunteers (6) and it is theoretically able to reach deeper brain structures(7) . 
On the other hand, transcranial direct-current stimulation (tDCS) over left dorsolateral prefrontal cortex (DLPFC) has shown to improve cognitive functions in DOC patients as measured by the Coma Recovery Scale-Revised (CRS-R) in about 50% of patients in minimally conscious state (MCS) (8,9).
These are preliminary results of an ongoing study that aim to investigate the effects of tPCS and tDCS on one patient with DOC.


Methods: 
This was a randomized double-blind sham-controlled clinical trial on a patient with DOC. The Subject received 3 sessions of stimulation: active tPCS sham tDCS, sham tPCS with active tDCS, and sham tPCS with sham tDCS. Before and after each session we evaluated the patient with the CRS-R and recorded 10 minutes of resting EEG. The stimulation target for tPCS was the bimastoid line with a random frequency of 6-10Hz (2mA peak to peak), whereas the target for tDCS was the left DLPFC with 2mA of intensity. EEG data were pre-processed and the power of signal was calculated for each frequency band: Delta (0-4 Hz), Theta (4-8 Hz), Alpha (8-12 Hz) and Beta (12-25 Hz). A non-parametric corrected cluster permutation test(10) was used to statistically compare the power maps before and after each session. Electrode clusters with p-value below 0.01 were considered as significantly different. 

Results and Discussion: 
An increase of Alpha and Beta power and decrease of Theta and Delta power was observed after anodal tDCS together with an increase of behavioural responsiveness as measured by the CRS-R score. 
After active tPCS, a significant increase was observed in Theta power consistently with the frequency of the stimulation (6-10Hz). However, this increase did not result in any measurable behavioural improvement maybe due to insufficient number of sessions or inadequate frequency of stimulation. Nevertheless, it could be relevant to mention that the patient’s caregivers noticed longer periods of wakefullness and higher arousal after tPCS. Therefore, it may be hypothesized that the CRS-R was not sensitive enough to capture these behavioural changes.

Conclusion:
In conclusion, here tDCS and tPCS induced distinct neurophysiological and clinical effects. So far, tDCS seems to be confirmed as a promising tool to improve behavioural responsiveness of patients with DOC. On the other hand, tPCS should be explored in larger cohorts to understand if this type of stimulation can reach similar results as the ones observed for tDCS.  
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