AbstractID: 8859 Title: Partial Volume Effect correction in PET using regularized iterative
deconvolution with variance control based on local topology

Purpose: To presenta newpartial volumeeffect(PVE) correcton methodfor PET with variancecontrol whichis notdependenbn
prior anatomtalinformation a necessty for radiaton treatmentplanrning. Method and Materials: Themethodperfamspog-
recondgructioniterativedecorvolution usinga 3D MaximumLikelihood ExpectatioAMaximizationalgoiithm. To achieve
conwergencea OneSteplLate (OSL) regularization procedurehatfollows thework of Aleniusetal is used. Thistechniquewvas
further modifiedto sdectively control the variancedependingon theloca topologyof the PETimage. Differentregulaization
weights canbe selectedy theuserfor differentpartsof theimagebasd on the sigral-to-noise ratio. The procedurevastestedfor
isotropt gawssiandeconvolition functionswith FWHM rangirg from 6.31 mm to infinity. The method wasappliedto simulatedand
experimentalscansof the NEMA NU-2 imagequdity phaniom with the GE DiscoveryLS PET/CT scanneandon patientscans.
Results: Optimal sphee-activity-to-varianceratio wasobtained whenthe deconvolutiorfunctionwasreplacedby a few voxelswide
stepfunction. In this casethe deconvolition methodconvergedn ~ 3 to 5 iterationsfor mostpointsin boththe simulatedand
expeimentalimages.Forthel cmdiameterspherethe contras recovey improvedfrom 12 % to 36 % andfrom 21%to 55 % for the
simuatedandthe expaimertal datarespedvely. For thelargersphaestherecoverycoefficients wereincreasedo above68% and
80%. No increasen variancewasobservedexceptfor few voxds neighboringstrongactivity gradents andinsidethe largestsphees.
Testingthe methodusingpaientimagesindicatedpotential for increasing thevisibility of small lesonswithin anon-uniform
baclground. Concluson: Regulaizediterative deconvoluion with variancecontrolbasedn local topologyandon estimatedmage
noiseis a promisingappoachfor parial volumeeffectcorrectionsin PET.



