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Basic Idea
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Technical Details: Measuring Spatial Gradients

Tensor-valued Smooth continuous
“gradients” of field: cubic spline
invariant J through discrete
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Definition of New Metrics

Da(FA) ~ 0, VFA UMD

Displacement:
FA lower

Disruption/Infiltration: MD higher

Da(FA) ~ 1| VFA Da(MD) = 1

N J = FA or MD
Diffusion ~
alignment: Da(J) = 1—2cos™*(|e;-VJ|) /7 € [0, 1]
Diffusion  nye( 1) = VJTDVJ/Tr(D) € [0, 1]

fraction:

Intuition, with Known Anatomy

Da(FA) =~ 1
Gyral Ridge

VEA
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Clinical data: Grade Il Oligodendroglioma

Da(MD)

Clinical data: Grade Il Oligodendroglioma

Da(FA)




Clinical data: Grade Il Oligodendroglioma
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Clinical data: Grade Il Oligodendroglioma
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Clinical data: Grade Il Oligodendroglioma
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Clinical data: Grade Il Oligodendroglioma

Da(dISt) (distance map of tumor segmentation)

Clinical data: Grade Il Oligodendroglioma
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Cllnlcal data Grade Il Ollgodendroglloma
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Visualization of new metrics influenced by
segmentation, though metrics don’ t depend on it

Investigating integrals of metrics over whole tracts
for tract classification (deflected vs displaced)

Conclusions

New Metrics:

« Diffusion Angle (Da) & Diffusion fraction (Df)
« Quantify fibers relative to affected regions

More evaluation required
Different strategy: one vs. two model properties
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