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Purpose: The role thattumor shapeplays in disease treatment,progression, andoutcomeis not well understood. This work
investigatesthequantification of shapeinformation requiredfor thestatistical analysis of tumors. Method and Materials: The
statistical shapecharacterizationmethod proposedby Haidaret al. 2006 thatutilizesPoisson’sequationis adaptedfor tumor shape
parameterization. An extensivealgorithmusingfini tedifferences andsoftwaretoolsethasbeendevelopedfor efficient computation
of thesolutionto Poisson’s equationfor three-dimensionaltumorvolumesas well asgeneralanatomicfeatures. A characteristicplot
that is uniqueto a givenshapeis generated. Thestatisticalframeworkof this methodutilizes a permutation testto establish
significancebetweensetsof characteristic plots. Themethodhasbeenthoroughlytestedfor 2D and3D test datasets thatinclude
simple geometric shapesas well ascontouredvolumesfrom imagesof thehumanbrain. Results: This methodis able to distinguish
subtle dif ferencesin simple 2D and3D phantomsaswell ashumanbrainanatomy. Such differencesare difficult to quantifyandoften
do not correlateto volume. Scale andtranslation insensitivity of the methodarealso proved. Imagingstudiesshowthattumor
geometriesthatarecloselyrelatedhavenotablysimilar shapecharacteristics thatcorrelateto p-valuesless<0.5. Conclusion: Tumor
shapecanbestatistically modeled by a metricbasedon a 3D solution to Poisson’s equationto allow full analysis of morphology. This
method yields a modelby which tumorscanbestudiedindependentof translationor scale. Future work througha clinical trial aimsto
predict outcomebasedon shape-relatedcuesthatare volume independent.Research supportedin part by VarianMedicalSystems.


