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It may be postulated that the biological complexity of the diffusion environment in human brain is well-approximated by a disordered or fractal environment.  Under such circumstances diffusion ceases to be regular and is defined by the theory of anomalous diffusion. We present a pragmatic modeling of non-monoexponential diffusion-weighted magnetic resonance signal attenuation by fitting Gaussian ellipsoids to parameters obtained after fitting a stretched exponential function. At each voxel this provides a distributed diffusivity tensor (Α), analogous to the regular diffusion tensor (DTI), and an anomalous exponent tensor (Γ), potentially a measure of tissue complexity. This technique referred to as anomalous DTI (aDTI) allows computation of analogous measures such as Trace (Tr), fractional anisotropy (FA) and principal eigenvector directions (v1). aDTI properties in brain images of five healthy subjects are computed. Tensor Α has properties analogous to the regular DTI. Tensor Γ provides different Tr(Γ) for cerebrospinal fluid (≈1), grey (≈0.82) and white matter (≈0.69) indicating greater tissue complexity in white matter. FA(Γ) is low in white matter (≈0.13) but greater than in other brain tissue. Measurements are reproducible between subjects. Tensors A and Γ provide a new vector of information for potentially elucidating microstructural changes in brain pathology.






PAGE  
1

[image: image1.png]