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Purpose: To presenta newpartial volumeeffect(PVE) correction methodfor PETwith variancecontrol, which is not dependenton
prior anatomical information: a necessity for radiation treatmentplanning. Method and Materials: Themethodperformspost-
reconstructioniterativedeconvolution usinga 3D MaximumLikelihoodExpectation-Maximizationalgorithm. To achieve
convergencea OneStepLate(OSL) regularizationprocedurethatfollows thework of Aleniuset al is used. This techniquewas
further modifiedto selectivelycontrol thevariancedependingon thelocal topologyof thePETimage. Dif ferentregularization
weights canbeselectedby theuserfor differentpartsof theimagebasedon thesignal-to-noise ratio. Theprocedurewastestedfor
isotropic gaussiandeconvolution functionswith FWHM ranging from 6.31 mm to infinity. The method wasappliedto simulatedand
experimentalscansof theNEMA NU-2 imagequality phantom with theGE DiscoveryLS PET/CT scanner andon patientscans.
Results:Optimal sphere-activi ty-to-varianceratio wasobtained, whenthedeconvolutionfunctionwasreplacedby a few voxelswide
stepfunction. In this casethedeconvolution methodconvergedin ~ 3 to 5 iterationsfor mostpointsin boththesimulatedand
experimentalimages.For the1 cm diametersphere,thecontrast recovery improvedfrom 12 % to 36 % andfrom 21%to 55 % for the
simulatedandtheexperimental datarespectively. For thelargerspherestherecoverycoefficients wereincreasedto above68% and
80%. No increasein variancewasobservedexceptfor fewvoxels neighboringstrongactivity gradients andinsidethelargestspheres.
Testingthemethodusingpatient imagesindicatedpotential for increasing thevisibility of small lesionswithin a non-uniform
background. Conclusion: Regularizediterative deconvolution with variancecontrolbasedon local topologyandon estimatedimage
noiseis a promisingapproachfor partial volumeeffectcorrectionsin PET.


