





    
  Skip to main content
  




  

    

      
        
          
              
    

    
  
    
  
    
  
      
  
  
    


  



  


  
  



  



  



  

          

        

      


      
        
              

      
        
          
                       

         

      

     
    
      
        
          [image: BMJ Journals]

                  

      

      
                  
            
                
    

    
  
    	Subscribe
	Log In 
More
	

    
  
    
  
    
  
      
  
  
    Log in via Institution
Log in via OpenAthens
  


  
  



  
      
  
  
    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: Journal of Neurology, Neurosurgery & Psychiatry]
      

            
          
    

    
  
    	Latest content
	Current issue
	Archive
	JNNP 100
	Authors
	Podcasts
	About

  





    
  
    
  
    
  
        

    
  
  
    
  
    
  
      
  
  
    
  Search for this keyword 
 






  


  
  



  
      
  
  
    Advanced search  


  
  



  



  


  
  


  
        

    
  
  
    	 Close
More
	

    
  
    
  
    
  
        Main menu

    
  
  
    
  	Latest content
	Current issue
	Archive
	JNNP 100
	Authors
	Podcasts
	About



  


  
  



  



  






	Subscribe
	Log in 
More
	

    
  
    
  
    
  
      
  
  
    Log in via Institution
Log in via OpenAthens
  


  
  



  
      
  
  
    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 80, Issue 11 
	Natural history of neuromuscular properties after stroke: a longitudinal study


        

       
      
          
            Email alerts
          
        

      

          

            
          
        
          
            
                                                                                                  
    

    
  
    
    
    
    
      
        
  
      
  
  
    
    
  
    
    
      
        
  
      
  
  
    Article Text
  


  
  



      

    

    
    
      
        
  
      
  
  
    Article menu 
  


  
  



      

    

  
  
   
  
  


  


  
  



      

    

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


  


  
  



      

    

    
    
      
        
  
      
  
  
    [image: Download PDF]PDF  


  
  



  
      
  
  
    Research paper


  


  
  



  
      
  
  
    
      Natural history of neuromuscular properties after stroke: a longitudinal study
        
  

  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    	M M Mirbagheri1,2, 
	C Tsao1, 
	W Z Rymer1,2

	[bookmark: aff-1]1
Sensory Motor Performance Program, Rehabilitation Institute of Chicago, Chicago, Illinois, USA

	[bookmark: aff-2]2
Department of Physical Medicine and Rehabilitation, Northwestern University, Chicago, Illinois, USA


	Correspondence to Dr M M Mirbagheri, Rehabilitation Institute of Chicago/Northwestern University, 345 E Superior Street, Suite 1408, Chicago, IL 60611, USA; Mehdi{at}northwestern.edu




  


  
  



  
      
  
  
    Abstract
Background: A rigorous description of the time course of changes in neuromuscular properties after stroke may help us to understand the mechanisms underlying major motor impairments, and it will also help us track the efficacy of rehabilitation treatments. Such time course data have not been collected to date, primarily because of the lack of accurate tools for separating muscular and neural functional measures.
Objective: To characterise the time course of changes in elbow neuromuscular properties in hemiparetic stroke survivors over a 1 year period.
Methods: Using a system identification technique based on mechanical perturbations of elbow angle, we estimated intrinsic mechanical properties of muscles and stretch reflex parameters at 1, 2, 3, 6 and 12 months after stroke, at different mean elbow joint angles.
Results: There were substantial and progressive changes in intrinsic and reflex stiffness in paretic elbow muscles, at all five selected time points, and over a range of mean joint angles. Two temporal patterns of change in these neuromuscular properties were identified. In the first, intrinsic and reflex stiffness increased continuously after the stroke while in the second, intrinsic stiffness decreased continuously over this 12 month interval.
Conclusions: These different recovery patterns may reflect the emergence of two simultaneous but potentially opposing mechanisms; brain recovery and changes in peripheral neuromuscular properties. One consequence is that global joint stiffness measures may be misleading as opposing contributions from intrinsic and reflex neuromuscular subcomponents may confound our interpretation of the mean joint stiffness estimates.
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