





    
  Skip to main content
  




  

    

      
        
          
              
    

    
  
    
  
    
  
      
  
  
    


  



  


  
  



  



  



  

          

        

      


      
        
              

      
        
          
                       

         

      

     
    
      
        
          [image: BMJ Journals]

                  

      

      
                  
            
                
    

    
  
    	Subscribe
	Log In 
More
	

    
  
    
  
    
  
      
  
  
    Log in via Institution
Log in via OpenAthens
Log in via your SocietySelect your society
ACMSE
ACPSEM
ACSEP
AMSSM
BASEM
BASRAT
CASEM
CLINICAL EDGE
FSEM
GISSPORT
IOC
OSCA
SASMA
SGMS
SMA
SPC
SPNZ
SSMS
SSPA
SST
SUFT
VSG


  


  
  



  
      
  
  
    Log in using your username and password

 For personal accounts OR managers of institutional accounts



  Username *
 



  Password *
 




Forgot your log in details?Register a new account?

Forgot your user name or password?




  


  
  



  



  






	Basket 
	Search 
More
	

    
  
    
  
    
  
      
  
  
    
  Search for this keyword 
 






  


  
  



  
      
  
  
    Advanced search  


  
  



  



  







  



  

            

          

                

    
        
      
                [image: British Journal of Sports Medicine]
      

            
          
    

    
  
    	Latest content
	Current issue
	Archive
	For authors
	Resources
	About
	New editors

  





    
  
    
  
    
  
        

    
  
  
    
  
    
  
      
  
  
    
  Search for this keyword 
 






  


  
  



  
      
  
  
    Advanced search  


  
  



  



  


  
  


  
        

    
  
  
    	 Close
More
	

    
  
    
  
    
  
        Main menu

    
  
  
    
  	Latest content
	Current issue
	Archive
	For authors
	Resources
	About
	New editors



  


  
  



  



  






	Subscribe
	Log in 
More
	

    
  
    
  
    
  
      
  
  
    Log in via Institution
Log in via OpenAthens
Log in via your SocietySelect your society
ACMSE
ACPSEM
ACSEP
AMSSM
BASEM
BASRAT
CASEM
CLINICAL EDGE
FSEM
GISSPORT
IOC
OSCA
SASMA
SGMS
SMA
SPC
SPNZ
SSMS
SSPA
SST
SUFT
VSG


  


  
  



  
      
  
  
    Log in using your username and password

 For personal accounts OR managers of institutional accounts



  Username *
 



  Password *
 




Forgot your log in details?Register a new account?

Forgot your user name or password?




  


  
  



  



  






	BMJ Journals

  


  
  




  



  



  

      

          

          
  
        
      
        
          You are here
	Home
	Archive
	Volume 51, Issue 11 
	The effects of prior concussion and contact sport participation on the brain


        

       
      
          
            Email alerts
          
        

      

          

            
          
        
          
            
                                                                                                  
    

    
  
    
    
    
    
      
        
  
      
  
  
    
    
  
    
    
      
        
  
      
  
  
    Article Text
  


  
  



      

    

    
    
      
        
  
      
  
  
    Article menu 
  


  
  



      

    

  
  
   
  
  


  


  
  



      

    

  
  
   
    
  
    
    
      
        
  
      
  
  
    	Article 
Text
	Article 
info
	Citation 
Tools
	Share
	Rapid Responses
	Article 
metrics
	Alerts


  


  
  



      

    

    
    
      
        
  
      
  
  
    [image: Download PDF]PDF  


  
  



  
      
  
  
    Post-injury Assessment
Abstracts


  


  
  



  
      
  
  
    68


  


  
  



  
      
  
  
    
      The effects of prior concussion and contact sport participation on the brain
        
  

  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    	Nathan Churchill1, 
	Michael Hutchison1,2, 
	Tom A Schweizer1,3

	[bookmark: aff-1]1St. Michael’s Hospital, Keenan Research Centre of the Li Ka Shing Knowledge Institute, Toronto, Ontario

	[bookmark: aff-2]2Faculty of Kinesiology and Physical Education, University of Toronto, Toronto, Ontario

	[bookmark: aff-3]3Faculty of Medicine (Neurosurgery), University of Toronto, Toronto, Ontario





  


  
  



  
      
  
  
    Abstract
Objective there is currently limited information on the neurobiological effects of contact sport participation, and interactions with history of concussion. The goal of this study is to examine the interactions between history of concussion and contact sport participation, using biomarkers of cerebral metabolites, brain function, and white matter microstructure.

Design cross-sectional study.

Setting sport medicine clinic, affiliated with inter-university sport program (secondary care).

Participants 43 athletes without concussion in the past 6 months were recruited, including 22 athletes without prior concussion (13 non-contact, 9 contact; 11 female) and 21 athletes with a history of concussion (13 non-contact, 8 contact; 11 female).

Outcome measures Magnetic Resonance Imaging (MRI) was used to measure brain biomarkers: MRI spectroscopy to evaluate cerebral metabolites; functional MRI to assess brain function; diffusion tensor imaging for white matter microstructure.

Main results athletes in contact sports with prior concussion showed significant differences in brain structure and function, relative to athletes in non-contact sports, and those in contact sports without prior injury. This included significantly elevated glutamate ratios, decreased functional connectivity of the visual and motor systems, and increased fractional anisotropy of white matter.

Conclusions This study provides the first multi-modal MRI data showing altered brain structure and function in athletes with a history of concussion and interactions with contact sport participation. These findings provide strong preliminary evidence that athletes in contact sports may be more vulnerable to the long-term effects of sport concussion.
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