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Purpose: Dueto thelimited spdial resoltion of PETimaging,small objectsexperencepatial volumeeffectswhich impactthe
quartification and spatal distribution of imagedtumor hetergeneities This study examineghe ability of aniterative patial volume
corredion (PVC) methodto restoreimagedheterogneityto anobjectheteogeneitymapusingexpectéion maximization.

Method and Materials: Treatirg PETasalinearsysem,imagesobtainedthroughthe convdution of atrue object’sradioactivity
distibution andthe system’spoint spreadfunction (PSF) maybe usedto uncoverthetrueobject’sactivity distibution. The preented
methal usesterative expectationrmaximizationwith the measuredsydem PS- to determinghetrue objectactivity distribution. The
threedimensbnalspatialy dependent PSFwasobtainedby Gausianfitting point objectsimagedon a DiscoveryL S PET/CT scanner
radially in singleplane. Thetecmiquewastesed on duattracerheterogeneyt phanbmsusingsphereof 10 and 15 mmdiameteras
bothhot and cold heterogenitiesrelativeto thephantomSuniform tumoradivity. The methodwasalso applied to clinical studies to
obseve theimpactof quanitative changes.

Results: The obseved PVC showeddepemiencieon hetergeneiy sizeandcontrastwith suroundingregions. This PV C technique
suaessully recoveredphantomheterogeneiés hotter thanuniform tumor activity, but experiencedliffi culty with cold heterogeneity.
Quanitativeimageaccuacywasrestoed asheteogeneitesexperencedshiftsof 25 and35%for diameters of 15and10mm,
respectively.Using chargesin theimagecorrectionmatix proveda successfustoppingcriteriafor determning the optimalnumber
of iterationsfor PVCin phantoms.Changesslargeas+20% were frequentlyobsrvedin patientheterogeneities.

Conclusion: Theexpectation maximization PVC methodsucceshilly recovergumor heterogeneityost throughPETimaging.
Incluson of PETinformationinto treatmeat planningor treamert assessmenvould greatly berefit from the quantitativeaccuracy
gainsshownin this PVC method.



