

	
	

	









	




	







	









		

		
		

	
	




	
	


	
	



	
	


	
	
	
	
	
	
		
			
			
		

		
		
	

	

	



	
	
	
	

	







	















	Skip to main content






    


	
	
		
	






	

	

	
	

	

	
		

	
	












			

			





			






	




	


	
	





	








	

	
	
		
		
		
		
		
		
		
		
		
		
		
		
		
	

	
	
		
		
		
	


















	
		
	

	

	
		
	

	







	
		
		
		

		
		
		
		
			
				
				









	
	    












    
    






    
    







    




    






    
        
        
        
            
            

            

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    [image: PDF icon]Download This Paper
                    
                
            

        
    
        
    

            
            
                

                

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Open PDF in Browser
                    
                
            

        
    
        
    
            
        

    






    
        
    


    
            
            
                
            
            
                
        Add Paper to My Library
        
        

    















	














	
	    







 



	




	







	




































    



			

			
				
				
				
				
				
						
				
				
				
					
						Share:
							
	
	
	


					

					
				
				
				




				
				

    
        
        
        
            

		
		
		
			
				
			
				
			
				
			
				
			
		

		
            

		
		
		
			
		
			
		
			
		
			
				
			
		
			
				
			
		

		
            

            
        

        
    

    


    




				
				
					

					
					Permalink

						Using these links will ensure access to this page indefinitely

						
							
							Copy URL
						

						
							
								
								Copy DOI
								

							

						
				

				
			

		


		
			
				
				


    
        
    
	
		
		







	
	    





		
		
			
			[image: puc-header]
			
		

	



	
	
		
	

	
	
		
		
	

	
	

	
	
		




	
	
	Functional Wiring of the Human Medial Temporal Lobe

	 
		
			
			
			
			
				Neuron
			
		

	
    
	

	
	
		
		
			45 Pages
		
		

		Posted: 30 Jul 2018
		
		
		
			Publication Status: Review Complete
		
	

	
			
			
				




	See all articles by Ethan A. SolomonEthan A. Solomon
University of Pennsylvania - Department of Bioengineering
J. M. Stein
University of Pennsylvania - Department of Radiology
S. Das
University of Pennsylvania - Department of Radiology
R. Gorniak
Thomas Jefferson University - Department of Radiology
M. R. Sperling
Thomas Jefferson University - Department of Neurology
G. Worrell
Mayo Clinic - Department of Neurology
C. Inman
Emory University - Department of Neurosurgery
R. Tan
University of Texas at Dallas - Department of Neurosurgery
B. C. Jobst
Dartmouth College - Department of Neurology
D. S. Rizzuto
University of Pennsylvania - Department of Psychology
Michael J. Kahana
University of Pennsylvania - Department of Psychology


			

			More...
	
	
	
	
	



	
	
	
	
		
		
	
	

	
	
		
		
	

	
	
		
	
	
		Abstract

		The medial temporal lobe (MTL) is a locus of episodic memory in the human brain. It is comprised of cytologically distinct subregions that, in concert, give rise to successful encoding and retrieval of context-dependent memories. However, the functional connections between these subregions are poorly understood. To determine functional connectivity among MTL subregions, we had 126 subjects fitted with indwelling electrodes perform a verbal memory task, and asked how encoding or retrieval correlated with interregional synchronization. Using phase-based measures of connectivity, we found that synchronous theta (4-8 Hz) activity underlies successful episodic memory, whereas high-frequencies exhibit desynchronization. Moreover, theta functional connectivity during encoding aligned with key anatomic connections, including critical links between the entorhinal cortex, dentate gyrus, and CA1 of the hippocampus. Retrieval-associated networks demonstrated enhanced involvement of the subiculum, reflecting a substantial reorganization of the encoding-associated network. We posit that coherent theta activity within the MTL marks periods of successful memory, but distinct patterns of connectivity dissociate key stages of memory processing. 
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