





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Improving spatial normalization of brain diffusion MRI to measure longitudinal changes of tissue microstructure in human cortex and white matter
  
      Florencia Jacobacci, Jorge Jovicich, Gonzalo Lerner, Edson Amaro Jr, Jorge Armony, Julien Doyon, Valeria Della-Maggiore

  
      doi: https://doi.org/10.1101/590521 

  
  
  

Florencia Jacobacci 
1Universidad de Buenos Aires. Facultad de Medicina. Departamento de fisiología y biofísica. Consejo Nacional de Investigaciones Científicas y Técnicas (CONICET). Instituto de Fisiología y Biofísica Houssay, Buenos Aires, Argentina

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


Jorge Jovicich 
2Center for Mind/Brain Sciences (CIMeC), University of Trento, Rovereto, Italy

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


Gonzalo Lerner 
1Universidad de Buenos Aires. Facultad de Medicina. Departamento de fisiología y biofísica. Consejo Nacional de Investigaciones Científicas y Técnicas (CONICET). Instituto de Fisiología y Biofísica Houssay, Buenos Aires, Argentina

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


Edson Amaro Jr
3PISA, LIM-44, Instituto de Radiologia, FMUSP, University of Sao Paulo, Sao Paulo, Brazil

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


Jorge Armony 
4Douglas Mental Health University Institute and McGill University, Montreal, Quebec, Canada

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


Julien Doyon 
5BIC, MNI, McGill University, Montreal, Quebec, Canada

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


Valeria Della-Maggiore 
1Universidad de Buenos Aires. Facultad de Medicina. Departamento de fisiología y biofísica. Consejo Nacional de Investigaciones Científicas y Técnicas (CONICET). Instituto de Fisiología y Biofísica Houssay, Buenos Aires, Argentina

	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


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Scalar diffusion tensor imaging (DTI) measures, such as fractional anisotropy (FA) and mean diffusivity (MD), are increasingly being used to evaluate longitudinal changes in brain tissue microstructure. In this study, we aimed at optimizing the normalization approach of longitudinal DTI data in humans to improve registration in gray matter and reduce artifacts associated with multisession registrations. For this purpose, we examined the impact of different normalization features on the across-session test-retest reproducibility error of FA and MD maps from multiple scanning sessions. Diffusion data were pre-processed, fit to a tensor model to obtain FA and MD scalar maps and registered to standard stereotaxic space using different approaches that only differed in the features used in the normalization process, namely: 1) registration algorithm (FSL vs ANTs), 2) target image template (FMRIB58 FA vs MNI152 T1), 3) moving image (FA, MD, b0), and 4) normalization strategy (direct vs using an intermediate template). We found that a normalization approach using ANTs as the registration algorithm, MNI152 T1 template as the target image, FA as the moving image, and an intermediate FA template yielded the highest test-retest reproducibility in registering longitudinal DTI maps for both gray matter and white matter. Our optimized normalization pipeline opens a window to quantify longitudinal changes in microstructure at the cortical level.
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