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planning
Purpose:For PET/CT the fast CT acquisition time can leadto errorsin attenuation correction,particularlyat thelung/diaphragminterface.Gated
4D-PET canreducemotion artifacts, thoughit is not alwaysattenuationcorrectedwith a similarly acquired4D-CT. We performedphantom
studiesspecifically designedto evaluate4D-PETimagesusingthreedifferent methodsfor attenuation correction:a single3D-CT (3D-CTAC), an
averaged4D-CT (CINE-CTAC), anda fully phasematched4D-CT (4D-CTAC).
Method and Materials: A phantomwasdesignedwith two density regionscorrespondingto diaphragmandlung.An 8ml vial loadedwith FDG
wasusedto represent a lung tumorandbackgroundFDG wasalso added with an 8:1 ratio. Imaging wasperformedwith a GE Discovery DVCT-
PET/CT scanner.Periodicmotionof 2 cm amplitudewasusedandtheimagedatawas reconstructedinto 10 phasebinsover themotioncycle.
Image datawasanalyzedusing a GE imageprocessingworkstation andin-housedevelopedsoftware.Valuesof activity within thetarget for each
relative phasewerecorrectedfor decayandcomparedto thosederivedfrom a 3D PETscanwith no motionpresent(3D-STATIC).
Results: Activity valuesderivedfrom 4D-CTAC correctedPETimages aregenerally closerto 3D-STATIC images with no motion present.
Meanactivity overtheknowntargetvolume overthemotion cycle,normalizedto theactivity for 3D-STATIC, was93%,101%and98%for 3D-
CTAC, CINE-CTAC and4D-CTAC imagesrespectively with corresponding standard deviationsof 6%, 10%and3%.
Conclusion: Comparedto otherattenuation correctionmethods,4D-CTAC corrected4D-PETimagescorrespondmore closelyon averageto
similar 3D-STATIC images.UsingCINE-CTAC for correction resultedin meanactivity valuesslightly closer to 3D-STATIC, but with much
greatervariation overthemotioncycle. We believetheseresults haveimplicationsfor theuse of 4D-PET imaging for radiationtherapytarget
definition.


