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Purpose: PETimagescarry informationaboutstructure andfunction of a tumor.Whenacquiredlongitudinally this information
becomes invaluablefor response monitoring andpossibly adaptation of therapy.In this work, texture featuresare usedto characterize
structural andfunctional information in PETimagesandtheirchangeovertime.
Methods: Haralicktexture featuresbasedon second-orderimagestatisticswerecomputedfor PET imagesof a longitudinaltreatment
response monitoring study of non-Hodgkin lymphomapatients.Theperformanceof 4 featureswasinvestigated:two features
characterizing spatialhomogeneitywithin a regionof interest (energyandhomogeneity) andtwo featurescharacterizing local
variations(contrastandcorrelation). Observedchangesof thesefeatures over time werecomparedagainstthoseof a computer-
generatedtumormodelconsisting of spheroidsof well-definedstochastic structuralandfunctional properties.
Results: Thetexturefeaturesallow to well differentiatebetweenirregular structuresarising from randomfunctionalproperties
(spheroid activity) and irregular structurescausedby spatial randomness (spheroiddisplacements). All investigatedfeatureswere
fairly insensitiveto changesin spatial randomness, however,theystrongly indicate changesin activity patterns.Thefeaturesof the
Non-Hodgkin lymphomaovertime are mostly dominatedby spatialtumorshrinkageandto a lesserextentby changesin uptake
distribution.
Conclusions: Theuse of simulatedstructuresprovesveryvaluablein gaining understandingof thevarioustexturefeatures.


