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                    Abstract
Background
Septo-optic dysplasia (SOD) refers to a heterogeneous group of midline brain developmental anomalies, with optic nerve hypoplasia (ONH) being one of the morphologic correlates of the condition. Traditionally, ONH has been diagnosed on fundoscopic exam. Conventional MRI is used in cases of suspected ONH to identify associated brain abnormalities and to compare findings to the fundoscopic exam. Advances in magnetic resonance diffusion tensor imaging (MRDTI) permit in vivo, noninvasive, quantitative characterization of the entire visual pathway at 3.0 T.
Objective
To investigate the feasibility of MRDTI at 3.0 T in children with SOD to evaluate the entire visual pathway.
Materials and methods
MRDTI at 3T was performed in two children with SOD and seven age-matched controls. Manual region-of-interest analysis was used to evaluate the tensor metrics of the optic nerves. Deterministic tractography was used to evaluate the tensor metrics of the optic radiations.
Results
The SOD patients demonstrated a significant decrease in anisotropy and increase in mean diffusivity of the optic nerves and radiations compared to the control subjects.
Conclusion
This study demonstrates the feasibility of MRDTI to evaluate the entire visual pathway in children, and it demonstrates pre- and post-chiasmatic diffusion tensor abnormalities in SOD patients.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            Fig. 1[image: ]


Fig. 2[image: ]


Fig. 3[image: ]



                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Comparison of multi-shot and single shot echo-planar diffusion tensor techniques for the optic pathway in patients with neurofibromatosis type 1
                                        
                                    

                                    
                                        Article
                                        
                                         25 January 2019
                                    

                                

                                Chang Y. Ho, Rachael Deardorff, … Chie-Schin Shih

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Quantitative evaluation of intraorbital optic nerve in optic atrophy using diffusion tensor imaging
                                        
                                    

                                    
                                        Article
                                         Open access
                                         15 July 2022
                                    

                                

                                Eun Hee Hong, Jin-Ju Yang, … Han Woong Lim

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Visual pathways evaluation in Kearns Sayre syndrome: a diffusion tensor imaging study
                                        
                                    

                                    
                                        Article
                                        
                                         04 November 2019
                                    

                                

                                Maria Camilla Rossi-Espagnet, Martina Lucignani, … Daniela Longo

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Kelberman D, Dattani MT (2007) Genetics of septo-optic dysplasia. Pituitary 10:393–407
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Kelberman D, Dattani MT (2008) Septo-optic dysplasia—novel insights into the aetiology. Horm Res 69:257–265
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Rollins NK (2007) Clinical applications of diffusion tensor imaging and tractography in children. Pediatr Radiol 37:769–780
Article 
    PubMed 
    
                    Google Scholar 
                

	Mori S, van Zijl PC (2002) Fiber tracking: principles and strategies—a technical review. NMR Biomed 15:468–480
Article 
    PubMed 
    
                    Google Scholar 
                

	Iwasawa T, Matoba H, Ogi A et al (1997) Diffusion-weighted imaging of the human optic nerve: a new approach to evaluate optic neuritis in multiple sclerosis. Magn Reson Med 38:484–491
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Naismith RT, Xu J, Tutlam NT et al (2009) Disability in optic neuritis correlates with diffusion tensor-derived directional diffusivities. Neurology 72:589–594
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Trip SA, Wheeler-Kingshott C, Jones SJ et al (2006) Optic nerve diffusion tensor imaging in optic neuritis. Neuroimage 30:498–505
Article 
    PubMed 
    
                    Google Scholar 
                

	Salmela MB, Cauley KA, Andrews T et al (2009) Magnetic resonance diffusion tensor imaging (MRDTI) of the optic nerves to guide treatment of pediatric suprasellar tumors. Pediatr Neurosurg (in press). doi:10.1159/000262442
                        

	Barker GJ (2001) Diffusion-weighted imaging of the spinal cord and optic nerve. J Neurol Sci 186(Suppl 1):S45–S49
Article 
    PubMed 
    
                    Google Scholar 
                

	Borchert M, Garcia-Filion P (2008) The syndrome of optic nerve hypoplasia. Curr Neurol Neurosci Rep 8:395–403
Article 
    PubMed 
    
                    Google Scholar 
                

	Birkebaek NH, Patel L, Wright NB et al (2004) Optic nerve size evaluated by magnetic resonance imaging in children with optic nerve hypoplasia, multiple pituitary hormone deficiency, isolated growth hormone deficiency, and idiopathic short stature. J Pediatr 145:536–541
Article 
    PubMed 
    
                    Google Scholar 
                

	Hellström A, Wiklund LM, Svensson E (1999) Diagnostic value of magnetic resonance imaging and planimetric measurement of optic disc size in confirming optic nerve hypoplasia. J AAPOS 3:104–108
Article 
    PubMed 
    
                    Google Scholar 
                

	Magoon EH, Robb RM (1981) Development of myelin in human optic nerve and tract. A light and electron microscopic study. Arch Ophthalmol 99:655–659
CAS 
    PubMed 
    
                    Google Scholar 
                

	Schoth F, Krings T (2004) Diffusion-tensor imaging in septo-optic dysplasia. Neuroradiology 46:759–763
Article 
    PubMed 
    
                    Google Scholar 
                

	Jellison BJ, Field AS, Medow J et al (2004) Diffusion tensor imaging of cerebral white matter: a pictorial review of physics, fiber tract anatomy, and tumor imaging patterns. AJNR 25:356–369
PubMed 
    
                    Google Scholar 
                

	Mukherjee P, Berman JI, Chung SW et al (2008) Diffusion tensor MR imaging and fiber tractography: theoretic underpinnings. AJNR 29:632–641
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	University of Vermont College of Medicine-Fletcher Allen Health Care, 111 Colchester Ave., Burlington, VT, 05401, USA
Michael B. Salmela

	Department of Radiology, UMass Memorial Medical Center, Worcester, MA, USA
Keith A. Cauley

	Department of Radiology, University of Vermont College of Medicine-Fletcher Allen Health Care, Burlington, VT, USA
Joshua P. Nickerson & Christopher G. Filippi

	Department of Political Science, James Madison University, Harrisonburg, VA, USA
Chris J. Koski


Authors	Michael B. SalmelaView author publications
You can also search for this author in
                        PubMed Google Scholar



	Keith A. CauleyView author publications
You can also search for this author in
                        PubMed Google Scholar



	Joshua P. NickersonView author publications
You can also search for this author in
                        PubMed Google Scholar



	Chris J. KoskiView author publications
You can also search for this author in
                        PubMed Google Scholar



	Christopher G. FilippiView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Michael B. Salmela.


Rights and permissions
Reprints and permissions


About this article
Cite this article
Salmela, M.B., Cauley, K.A., Nickerson, J.P. et al. Magnetic resonance diffusion tensor imaging (MRDTI) and tractography in children with septo-optic dysplasia.
                    Pediatr Radiol 40, 708–713 (2010). https://doi.org/10.1007/s00247-009-1478-0
Download citation
	Received: 25 September 2009

	Revised: 02 November 2009

	Accepted: 13 November 2009

	Published: 09 December 2009

	Issue Date: May 2010

	DOI: https://doi.org/10.1007/s00247-009-1478-0


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        


Keywords
	Diffusion tensor imaging
	DTI
	Tractography
	Septo-optic dysplasia
	Children








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                        

                                        
                                            Institutional subscriptions
                                                
                                                    
                                                
                                            

                                        

                                    

                                
                            

                            
                                
    
        Advertisement

        
        

    






                            

                            

                            

                        

                    

                
            

        

    
    
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					18.232.115.247
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    