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Purpose: Dueto thelimited spatial resolution of PETimaging,small objectsexperiencepartial volumeeffectswhich impactthe
quantification and spatial distribution of imagedtumor heterogeneities. This studyexaminesthe ability of aniterative partial volume
correction (PVC) methodto restoreimagedheterogeneityto anobjectheterogeneitymapusingexpectation maximization.

Method and Materials: Treating PETasa linearsystem,imagesobtainedthroughtheconvolution of a trueobject’sradioactivity
distribution andthesystem’spoint spreadfunction (PSF) maybeusedto uncoverthetrueobject’sactivity distribution. Thepresented
method usesiterativeexpectationmaximizationwith the measuredsystemPSF to determinethetrueobjectactivity distribution. The
three-dimensionalspatially dependent PSFwasobtainedby Gaussianfi tting point objectsimagedon a DiscoveryLS PET/CT scanner
radially in singleplane. Thetechniquewastestedon dual-tracerheterogeneity phantomsusingspheresof 10 and 15 mm diameteras
bothhot and cold heterogeneitiesrelativeto thephantoms’ uniform tumoractivity. Themethodwasalso applied to clinical studies to
observe theimpactof quantitative changes.

Results:TheobservedPVC showeddependencieson heterogeneity sizeandcontrastwith surroundingregions.This PVC technique
successfully recoveredphantomheterogeneitieshotter thanuniform tumor activity, but experienceddiffi culty with cold heterogeneity.
Quantitative imageaccuracywasrestoredasheterogeneitiesexperiencedshiftsof 25 and35%for diameters of 15 and10 mm,
respectively.Using changesin theimagecorrectionmatrix proveda successfulstoppingcriteria for determining theoptimalnumber
of iterationsfor PVC in phantoms.Changesaslargeas±20% were frequentlyobservedin patientheterogeneities.

Conclusion: Theexpectation maximization PVC methodsuccessfully recoverstumor heterogeneitylost throughPETimaging.
Inclusion of PETinformationinto treatment planningor treatment assessmentwould greatly benefit from thequantitativeaccuracy
gainsshown in this PVC method.


