AbstractlD:8587Title: Evaludion of combinedeffectsof targed size,backgroun activity, and respiratory
motion on 3D and4D PET/CTimages

Introduction: In recentyears,quantitative analysis of gated (4D) PET/CTimageshas beenintroducedfor diagrosis staging,
and predictionof tumor responseavhere internalorganmotion is signficant. However,the bes methalology for apdying 4D
information to radioherapy targetddfinition is not currertly well establishedln orderto accurately detemine moving target
volume we have investgated the combined effects of target size, respiratory motion target-to-badkground activity
concentratiorratio (TBR) on ungated (3D) and4D PET imagesaswell asgatingmethods

M aterials and M ethods: Using a GE Discowery PET/CT scannera 3D-PET scancorrectedwith a 3D attenuatio mapfrom
3D-CT scananda 4D-PET scancorre¢edwith matching attenuaibn mayps from 4D-CT were peiformedusng sphericétargds
(0.5-265 mL) filled with *F-FDG in a NEMA IEC body phanbm at differert TBRs (infinite, 8, and 4). To simulate
respratory motion, the phanomsweredriven sinusoidallyin the superior-inferior directionwith anplitudesof 0, 1, and2 cm
and a period of 4.5 s. Recoverycoefficients were determined on PET images. In addition, gating methods using different
numbersof gating bins (1-20 bins) wereevduatedby detemining image noise and temporalresolution.

Results: Signallossin 3D-PET imageswvasmeasuedfrom boththe partial volumeeffed, dueto the limited PET resdution, as
well as respiratorymotion. The resultsshow that sigral lossdeperls on both the amgitude and shapeof respiatary motion.
Howeve, 4D-PET successfullyrecoversmog of the lossinduced by respiratorymation. The 5-bin gating methodgivesthe
besttemporalresdution with aceptble imagenoise.

Conclusions: The resultsbased on the 4D scan pratocols can be usedto improve the accuacy of gross tumor volume
definition in the lungandabdomen.



