False-Color Multi-parameter MRI Visualization

These are examples of our false-color multi-parameter MR visualization technique.  The technique coupled with refined image acquisition promises to yield significant improvements in tissue discrimination and segmentation in MR volume datasets.  Currently at Stanford we are generating datasets for medical/dental teaching atlases – ultimately we think this work will lead to improved clinical diagnosis and intervention-planning.

Image Caption

Hand and Head  : Six Slices Viewed Under Six False-Color Schemes

Paul Brown, Irwin Sobel, Amy Ladd

Each row in this image array represents a different "slice" through the human body, using      Magnetic Resonance Imaging (MRI).  Each column shows the same data in a different scheme.  The color schemes are created as follows:

The contrast normally seen in 3 separate black and white ("grayscale") images (T1, T2, PD) has been converted to a single RGB color image in a technique called false color assignment.  The six possible color assignments - of the nominal MRI signals T1, T2, PD to the R, G, B  color primaries - are shown as columns.

The top three rows are sections of the human hand:

The top row shows the bones and surrounding muscles of the index, long, and ring fingers;

the second row shows the thumb and the emergence of three vertical flexor tendons going to the central fingers;

and the third row shows these tendons in the carpal tunnel, surrounded by  the small round bones that form its wall.

The bottom three rows are sections of the head from front to back:

The fourth (from top) row shows (from the top) the brain, the muscles of the eye, and a blocked sinus (possibly by some fluid);

the fifth row (shown upside down) has the brain and the ramus of the mandible (jawbone) - attached to which one can see the muscles of mastication;

and the bottom row shows the brain, parts of the base of the skull, and a vertebra.

See how different details are enhanced or diminished depending on the colors -- a processing phenomenon of the brain well known to artists and photographers.

This is ongoing research - to validate the clinical and teaching utility of this technique -- that we are currently seeking continuing funding for. Prize recognition would be a welcome and needed source of  publicity  and funds.

This work has been supported by NIH-SBIR grants

    SBIR#1R43EB003067    (Hand)

    SBIR#2R44DE014944-02 (TMJ, Maxilla, Mandible)

to Brown-Herbranson Inc. for the production of the hand and TMJ atlases in collaboration with

the Stanford/NASA Biocomputational Center.  HP Laboratories has supplemented this with the donation of Irwin Sobel's time, HP software, and funds to support graduate student Navya Rehani.

Any prize money should be directed to “The Stanford/NASA Biocomputational Center”
to continue support of  the false-color and atlas work.

We wish to thank Navya Rehani for invaluable assistance in this project.
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