





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Ultrasound-based optimal parameter estimation improves assessment of calf muscle-tendon interaction during walking
  
      T. Delabastita, M. Afschrift,  View ORCID ProfileB. Vanwanseele,  View ORCID ProfileF. De Groote

  
      doi: https://doi.org/10.1101/778720 

  
  
  

T. Delabastita 
Department of Movement Sciences, KU Leuven, Tervuursevest 101, bus 1501, 3001 Leuven, Belgium

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
tijs.delabastita@gmail.com


M. Afschrift 
Department of Movement Sciences, KU Leuven, Tervuursevest 101, bus 1501, 3001 Leuven, Belgium

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


B. Vanwanseele 
Department of Movement Sciences, KU Leuven, Tervuursevest 101, bus 1501, 3001 Leuven, Belgium

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for B. Vanwanseele


F. De Groote 
Department of Movement Sciences, KU Leuven, Tervuursevest 101, bus 1501, 3001 Leuven, Belgium

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for F. De Groote




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
We present and evaluate a new approach to estimate calf muscle-tendon parameters and calculate calf muscle-tendon function during walking. We used motion analysis, ultrasound, and EMG data of the calf muscles collected in six young and six older adults during treadmill walking as inputs to a new optimal estimation algorithm. We used estimated parameters or scaled generic parameters in an existing approach to calculate muscle fiber lengths and activations. We calculated the fit with experimental data in terms of root mean squared differences (RMSD) and coefficients of determination (R2). We also calculated the calf muscle metabolic energy cost. RMSD between measured and calculated fiber lengths and activations decreased and R2 increased when estimating parameters compared to using scaled generic parameters. Moreover, R2 between measured and calculated gastrocnemius medialis fiber length and soleus activations increased by 19 % and 70 %, and calf muscle metabolic energy decreased by 25% when using estimated parameters compared to using scaled generic parameters at speeds not used for estimation. This new approach estimates calf muscle-tendon parameters in good accordance with values reported in literature. The approach improves calculations of calf muscle-tendon interaction during walking and highlights the importance of individualizing calf muscle-tendon parameters.
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