and Elastic Coefhcients of Anisotropic Media

The Naval Research Laboratory (NRL) has developed a non-invasive method to
evaluate anisotropic visoelastic properties of fibrous structures, such as neuronal
pathways in the human brain and muscle, using sound for diagnostic purposes.
Injury and disease in brain matter and muscle effect material parameters like stiffness
and velocity, and the causes of these alterations are currently poorly understood. As
methods of diagnosis are often based on purely symptomatic indicators, NRL
provides a methodology for the noninvasive evaluation and diagnosis of these
conditions. This is the first process that provides 7z-vivo analysis of the anisotropic
material models and elastic coefficients of white matter.

Previous methods for evaluation were limited for anisotropic materials. This
invention applies measurements of Magnetic Resonance Elastography (MRE),
which a method to quantitatively measure elastic displacements throughout
biological materials, and Diffusion Tensor Imaging (DTI), which is a method to
quantitatively measure the diffusion of water (protons) along fibrous pathways.
These measurements are used in the Adaptive Anisotropic Inversion Algorithm,
evaluates an Orthotropic model (consisting of nine independent coeflicients), and
allows for lower order models to present themselves as valid by exposing
redundancies in the elastic coefhicients. The algorithm outputs stiffness values and
velocities, or the square root of the stiffness divided by density.

The Cortispinal Tract

When the algorithm was applied to the Corticospinal Tracts in the detection of,
Amyotrophic Lateral Sclerosis (ALS), NRL correctly differentiated between the
control group and patients (P<0.0001) who had been diagnosed with the disease
using the revised EL Escorial criteria. This technology could be used to enhance the
research on injuries to white matter and muscle in order to prevent or reduce the
effects of damage to those areas. NRL is looking for a partner to collaborate with for
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