AbstractlD:6827Title: Thedevdopmentof arealidic digital PET lung phantomfor the
evaluatio of tumorvolume segmatationtechnique

Purpose: A problemencouteredin the developrmentof noveltumor volume segmentatin techriquesfor PETimages is thelack of a
reliablemethodfor evaliating their paformanceon clinical scansWe havedevebpel a digital lung phantonto addessthis prablem.
Method and Materials: The three main conponents in the creatbn of the digital phantom were the voxel-based Zubal
anthrgonorphic phariom, the sSimSET packagdor PET simulationsandthe creationof digital lesions.The Zubal phantomwasused
asinputto the SimSET software to obtain PET simuated projectiors and thenthe separatelycreatedligital lesionswerefed asinputto
simSETto obtainlesionprojecions. Thosewereaddedto the Zubal phantomprojections,which werethenrecorstructed to obtainthe
simuatedabnormalPETlung scans In orderto testthe accuracyof the digital phantomin repregnting realsituations theresuls were
comparedboth qualitatively and quantitatively with real clinical scans We conpared image intensity histogramsand statistical
measurefrom regions of interest(ROIs) takenfrom thelung,the mediastimm andthe tumors of bothclinical andsimulatedcases
Results: The visual comparison of the imageintensty histograms from different regionsshowel no signfificant differencesin the
appearanceof theimageintensitydistributions. This wasconfirmedby comparing measuements of fractional ssandad deviatian and
skewvnessfrom the differert regions Adding moreinhomogeniy to thedigital lesionsresuledin moreredistic appearindesions.
Conclusion: Our reallts suggst tha the construced digital phanbm canclosdy modelreal clinical scans Thefull control overthe
lesion’s size, shapeandintersity andtheactivity in normalanatomythatthis digital phantonoffers along with improvenents thatcan
come from the addtion of motion and more inhonogereity can make this phantoma powerful tool in the evaluaion of PET
segnentation methods



