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Purpose: A problemencounteredin the developmentof noveltumor volume segmentation techniquesfor PETimages is thelack of a
reliablemethodfor evaluating their performanceon clinical scans.We havedeveloped a digital lung phantomto addressthis problem.
Method and Materi als: The three main components in the creation of the digital phantom were the voxel-based Zubal
anthropomorphicphantom, thesimSETpackagefor PETsimulationsandthecreationof digital lesions.TheZubalphantomwasused
asinput to the simSET software to obtain PET simulatedprojections and thentheseparatelycreateddigital lesionswerefed asinput to
simSETto obtainlesionprojections.Thosewereaddedto theZubalphantomprojections,which werethenreconstructed to obtainthe
simulatedabnormalPETlung scans. In orderto testtheaccuracyof thedigital phantomin representing realsituations,theresults were
comparedboth qualitatively and quantitatively with real clinical scans. We compared image intensity histogramsand statistical
measuresfrom regions of interest(ROIs) takenfrom thelung,themediastinum andthetumors of bothclinical andsimulatedcases.
Results: The visual comparisonof the imageintensity histograms from different regionsshowed no significant differencesin the
appearanceof theimage intensitydistributions. This wasconfirmedby comparing measurements of fractionalstandard deviation and
skewnessfrom thedifferent regions. Adding moreinhomogeneity to thedigital lesionsresultedin morerealistic appearinglesions.
Conclusion: Our results suggest that the constructed digital phantom canclosely modelreal clinical scans. Thefull control over the
lesion’s size,shapeandintensity andtheactivity in normalanatomythatthis digital phantomoffers, along with improvements thatcan
come from the addition of motion and more inhomogeneity can make this phantoma powerful tool in the evaluation of PET
segmentation methods.


