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Introduction: Thresholdingmethodsarecommonly usedto segment lesionvolumesin PET images. However, thepresenceof
motion makesit difficult to determinetheoptimumthreshold. To measure the threshold neededto producethetruevolumeof a
moving target, we haveinvestigated the effect of respiratory motion on the thresholdat varying target-to-background activity
concentrationratios (TBRs) usinggated (4D) andungated(3D) PETimages.

Materials and Methods: Usinga PET/CTscannerwith gating capabilit y, spherical targets(0.5−26.5 mL) filled with 18F-FDG
in a NEMA IEC bodyphantomwereimagedwith botha 3D-PET scancorrectedwith a 3D-CT attenuationmapand a 4D-PET
scan correctedwith phase-matched4D-CT maps.. The phantomwas either at rest or moving sinusoidally in the superior-
inferior directionwith anamplitudeof 2 cm anda periodof 4.5s to simulaterespiratory motion. Theoptimum thresholdvalues
which give the true volumesof the sphereswerederivedfrom the 3D and 4D-PET imagesat TBR = 4, 8, andinfinite. For the
4D-PETimages,5-bin gating datawereusedin this analysis.

Results: The TBR-threshold-volume curvesshow that theoptimum threshold exponentially decreasesasthevolume increases.
In addition,thethresholdincreasesasthe TBR decreases.The results alsoill ustratethat thethresholdvaluesappliedto the4D-
PET imagesfor themoving targetsare well correlatedwith theoptimumthreshold valuesapplied to the3D-PETimages for the
targetsat rest.However,thesamethresholds significantly over-estimatethe targetvolume if applied to the3D-PET images of
moving targets.

Conclusions: TheTBR-threshold-volume curvesclearly demonstratethe advantage of gatingfor detectingthe true volumeof
moving target. Therefore,respiratory-gated PET acquisition should be performed in the presenceof relatively large organ
movementto accuratelydeterminethegrosstumorvolumefor clinical applications.


