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Purpose:
Monitoring treatmentresponsein PET images by quantifying changesin thespatialdistribution of
radioactivity concentrationovertime requiresaccuratedetermination of volumes.Thresholdingmethods
areusuallybasedon finding volume-recovering thresholdsfor known objects,suchasspheres,in a discrete
voxel grid. Measuring thesevolumesintroducesdiscretizationerrorsinto thethreshold calibration process.
In addition,thresholds dependstronglyon the object-to-background activity ratio which is usually
unknown a-priori. In this work, theefficacyof a simplepre-processingstepis investigatedthat makesthe
thresholdslargely independentof theobject-to-background activity ratio.

Methods:
PETscansof a standardimaging phantomcontaining 6 sphereswere acquiredin 3D modeon a GE
DiscoveryST scannerfor different object-to-backgroundactivity ratiosincluding no background.Images
werereconstructedusingFORE-OSEM with a variablenumberof iterations.Thresholdsin imageswhere
the background activity wassubtractedwere comparedto thethresholdsin the no-background images.
Discretization errorswerequantifiedby placingmathematically accuratecontoursof thespheresinto the
voxel grid of the PETdataset. Volumeswere computedby thetreatmentplanningsoftware.

Results:
Using a low number of iterations,volumesof all sphereswere accurateto within 10%using thresholds
derivedfrom the background-correctedimages.A higher numberof iterationsdegradedtheaccuracy
significantly. In coarsevoxel gridscommonin PETimaging(2.3x 2.3x 3.3mm),small volumeswere
consistentlyoverestimatedby asmuchas30%dependingon theposition of thesphereswith respect to the
grid.

Conclusions:
Thresholdcalibration is sensitive to voxel grid resolution.For imagesacquiredin 3D modeand
reconstructedwith a low numberof iterations,a simplebackgroundcorrectionmethodallowsfor accurate
volume quantification independently of initial background activity andallowsfor a significant
simplification of the thresholdcalibrationprocess.


