
Local Variance and Homogeneity of White Matter Microstructure Provides a Practical 

Method to Assess Focal and Multifocal Neuronal Disease in Individuals Using Magnetic 

Resonance Diffusion Tensor Imaging 

 

Diffusion tensor imaging (DTI) can be used to quantify white matter integrity. However, 

common metrics such as fractional anisotropy (FA) are sensitive to sequence parameters and 

scanner hardware.  This paper proposes a new metric to assess DTI that may be insensitive to 

sequence parameters and scanner hardware. 

DTI was collected on 40 normal healthy adults on up to three different magnetic 

resonance imaging (MRI) scanners each running a unique DTI sequence. FA of 61 regions of 

interest (ROI) within 6 tracts were measured and analyzed for differences based on 

scanner/sequence type. A local variance measure was also computed for each ROI. 

FA was significantly different (p<0.05) for each scanner/sequence group for all white 

matter tracts. No statistically significant differences were found using the local variance measure 

(p > 0.05 for all ROIs). 

It is invalid to combine or compare FA from DTI data sets from different scanners and/or 

sequence parameters. In contradistinction, the local homogeneity measure appears insensitive to 

these variations suggesting the possibility to use this approach to either combine DTI data across 

vendors and sequence types or interpret individual DTI data sets without a comparative 

normative database or prior DTI scan. 

 

 


