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Objectives: PVC techniquesbased on a-priori knowledgeof object size have been
previouslyproposed andevaluated.Theaim of this abstractis to investigatetheeffect
of backgroundactivity (BA) correction on theaccuracy of PVC.
Methods: An IEC phantom containing six spheres (1-3.7cm) wasscannedusing GE
DRX PET/CT scanner.Thesphere to backgroundratio (SBR)was (4:1, 6.5:1, 11.1:1)
while keepingBA concentration constant.BA wasset to that found in the thorax of
clinical PET studies. PET data was acquired in 3D modefor 3 minutes. ROIs were
drawnon all spheres.PVC wasthenapplied with andwithoutbackgroundsubtraction
(BS) while using the scanner’s point spreadfunction (PSF) and the sphere size
obtainedfrom CT. Carewas takento includetheeffectsof reconstruction fi lter on the
PSF. For PVC with BS, the BA was first subtractedfrom the meansphereactivity
concentration (AC) andthendividedby theconvolution of thePSFwith a binarymap
of the true sphere size obtainedfrom CT. Finally, BA was then addedto give the
correctedsphereAC. Plotsof mean AC with andwithout BS versussphere sizewere
generatedanddifferences between thetwo correctionswerecalculated.
Results:PVC with BS wasconsistentlybetter thanwithoutBS for different SBR and
spheresizes. This effect was more pronouncedas SBR and spheresize decreased.
PVC with BS wason average6.7% differentthanthetruevaluewhile thatwithout BS
was 28.5% different. The smallest sphere had the biggest discrepancy with a
differenceof 64.3% and13.9% for PVC without and with BS respectively.
Conclusion: Backgroundeffects can impact the accuracy of PVC in PET images,
especially for small SBR and tumor size. BS should be implemented with PVC to
insure accuratelesion quantification.


