





    
      Skip to main content
    

        
      
    
  
    
  
        
            
              

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Decoding the neural dynamics of oculomotor decision making in humans
  
      Thomas Thiery, Anne-Lise Saive, Etienne Combrisson, Arthur Dehgan, Julien Bastin, Philippe Kahane, Alain Berthoz, Jean-Philippe Lachaux, Karim Jerbi

  
      doi: https://doi.org/10.1101/788091 

  
  
  

Thomas Thiery 
1Cognitive & Computational Neuroscience Lab, Psychology Department, University of Montreal, QC, Canada

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
thomas.thiery@umontreal.ca


Anne-Lise Saive 
1Cognitive & Computational Neuroscience Lab, Psychology Department, University of Montreal, QC, Canada

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Etienne Combrisson 
1Cognitive & Computational Neuroscience Lab, Psychology Department, University of Montreal, QC, Canada
2Centre de Recherche en Neurosciences de Lyon (CRNL), Lyon, France

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Arthur Dehgan 
1Cognitive & Computational Neuroscience Lab, Psychology Department, University of Montreal, QC, Canada

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Julien Bastin 
3Grenoble Institut des Neurosciences, Grenoble, France

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Philippe Kahane 
3Grenoble Institut des Neurosciences, Grenoble, France

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Alain Berthoz 
4Collège de France, Paris, France

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Jean-Philippe Lachaux 
2Centre de Recherche en Neurosciences de Lyon (CRNL), Lyon, France

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Karim Jerbi 
1Cognitive & Computational Neuroscience Lab, Psychology Department, University of Montreal, QC, Canada

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    

  
    
  
      
  
  
    Summary
Freely choosing an action between alternatives activates a widely distributed decision circuit in the brain. Primate studies suggest that oculomotor decision processes are encoded by high-frequency components of local field potentials (LFPs) recorded in frontal and parietal areas. To what extent these LFP observations extend to oculomotor decision-making in humans is unknown. Here, we address this question using intracerebral EEG recordings from 778 sites across six surgical epilepsy patients. Free saccade choices were associated with sustained high gamma (60-140 Hz) activity during the delay period in prefrontal and parietal areas. Importantly, employing single-trial signal classification to contrast free, instructed and control trials, we were able to isolate decision-related activity from sensory and motor processes. Our findings provide the first direct electrophysiological evidence in humans for the role of high gamma activity in parietal and prefrontal areas in the intrinsically driven process of choosing among competing behavioral alternatives during free choice.
Highlights
	First LFP recordings in humans performing an oculomotor decision-making task

	Free-choice saccade trials exhibit sustained frontoparietal high gamma activity

	Machine learning analytics unravel underlying spectral and temporal brain dynamics

	Single-trial saccade-locked gamma distinguish planning and execution processes
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