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Purpose:Theintegrated4DPET/CT scannerhas theadvantageof accuratebodypositioncorrespondence
betweenthePETandCT scansaswell as4D acquisitioncapabilities for bothmodalities.Theformer reduces
possibleerrorsfrom misalignmentwhen fusingPET andCT scanstakenon differentmachines,while the
latter improvesour capability to accountfor anatomicalchangesdueto respiratory motion.However, owing
to thefundamentaldifferencesbetween thescanningtechniques,artifactsmaydiffer betweenthe modalities.
Materials and Methods: In our investigationwe have expandedtheadvantageof theintegratedscanner
single referenceframeby theimprovementof a lung dynamicphantomthatcanbemonitoredby boththePET
and CT 4D scanningprocedures.This wasachievedby thedevelopment of custommadeinsertsfor the
dynamicphantomthatcanaccommodate differentsizedFDG-filled spheres.Themotionof thedynamic
phantom waspreprogrammedfor trajectoriesof sine, sine6 andprerecordedtraces of lung implantedfiducials
from a previousstudy.In thecaseof theanalyticalcurves, periodsbetween3.5and8.5 secondswereused
along with amplitudes varying from 0.5to 3cm.Spheresof various sizes filled with FDG of variousactivities
were used.
Results: GatedPETand CT imagesof thesamemovingtarget were obtained within thesameframeof
referencefor variousamplitudesand periodsof motionandfor varioussizesandactivitiesof FDG-fi lled
spheres.Comparisonof theimages from thetwo modalitiesshows differencesin themotionartifacts,which
should betakeninto account in radiotherapyplanning.
Conclusion: We havesuccessfullydevelopeda phantomsystemfor obtaining highly correlateddatasets for
PETandCT with andwithout gated (4D) acquisition.Our preliminaryresultssuggest thatmotionsdo have
significantimpacton theimages.Furtherstudieswill investigatetheclinical implicationsof this work.


