AbstractlD:8632Title: Automaic segnentationof static and moving targetvolumesusingreiratory
ungated(3D) andgated (4D) PET/CTimages

Introd uction: Thresholdingmethodsarecomnonly usedto segmet lesionvolumesin PET imagesHoweve, the preserce of
motion makesit difficult to determinghe optimumthreshold. To measue the thresiold neededo producethe true volume of a
moving target, we haveinvestigded the effect of respimatory motion on the thresholdat varying targetto-backgourd activity
concentratiorratios (TBR9) usinggated (4D) andungated(3D) PETimages.

M aterials and Methods: Usinga PET/CTscnnerwith gaing capablity, sptericaltargets(0.5-26.5mL) filled with **F-FDG
in aNEMA |EC bodyphantomwereimagedwith botha 3D-PET scancorectedwith a 3D-CT attenuatiormapard a 4D-PET
scan correctedwith phasemached4D-CT maps.. The phantomwas either at rest or moving sinusoidally in the superior-
inferior directionwith anampitude of 2 cmanda periodof 4.5 sto simuateregiratory motion. The optimum thresholdvalues
which give the true volumesof the spheresverederivedfrom the 3D ard 4D-PET imagesat TBR = 4, 8, andinfinite. For the
4D-PETIimages, 5-bin gaing datawereusedin this analysis.

Results: The TBR-thresholdvolume curvesshow thatthe optimum threstold exponentifly deceagsasthe volume incresses.
In addition,the thresholdincreasessthe TBR decreasesdl he resuts alsoill ustratethatthe thresholdvaluesappliedto the 4D-

PET imagesfor the moving targetsare well correlatedwith the optimumthreshotl valuesappled to the 3D-PET images for the
targetsat rest. However,the samethrestolds sigrific antly over-estimatethe targetvolume if appliedto the 3D-PET images of

moving targets.

Conclusions: The TBR-thresholdvolume curvescleaty denonstratethe advantage of gatingfor detectingthe true volume of
moving target Therefore,respratory-gaed PET acquisition shoud be peiformed in the pregnceof relatively large organ
movermnentto accuratelydeteminethe grosstumorvolumefor clinical apgdications



