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By definition looking for NCCP implies 
contrasting two conditions 



Aru et al., Neurosc & Behav Rev, 2012 
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Neural Correlates of Consciousness (NCC): 
The minimum neural mechanisms 

jointly sufficient for any one 

specific conscious experience. 

We look for something that is 
necessary and sufficient although 

non-minimal 

spatio-temporal domain 

of specific NCCP 



Experimental paradigm 

Three stimulation modalities obtained with standard clinical procedures: 
undoubtedly above threshold and task irrelevant 

 
At the end of the stimulation subjects are asked to report whether they 

perceived stimuli: 
delayed report 

 
~100 trial per each condition delivered at 1Hz: 

less than 2 mins per stimulation session 

 
 

Median Nerve 

Stimulation - MT 
Flash - 3cd/m2 

111 patients  
10527 contacts 

Clicks - 85dB 

10 350 
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Responsive leads 
in the gamma power (>50Hz) 

Gamma is a good proxy for firing rate 

Ray, JNeurosc, 2008; 
Vidal, Front Hum Neurosc, 2010; 

Buzsaki, Nature Rew, 2012. 
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RESULTS (3) 
Event Related Potentials extend beyond the segregated clusters of Gamma power 

through feed-forward monosynaptic connections.  

The neuronal activity (gamma) generated by the peripheral stimuli in specific, segregated areas 
induces, through feed-forward monosynaptic connections, 
local post-synaptic potentials (ERP alone) at distant sites. 
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(2) The associated Neuronal activations (gamma), 

instead are limited to  segregated cortical circuits… 
 

(3) … and well defined time windows. 
 

(4) Areas responding with ERP alone are probably 
facilitated by monosynaptic inputs from areas 

responding with neuronal activations 
 

(5) Have we found the NCCP? → NO 
 

(6) We have defined their spatio temporal boundaries 
and we have proposed a new approach for looking at 

NCCP 
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