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Purpose:
To comparetheconsistencyand accuracyof a gradient-basedalgorithm (GRADIENT) with a constantthreshold algorithm
(THRESHOLD)for delineating positron emissiontomography(PET)spheresof varyingsizeandsource-to-background ratio (SBR).

Method and Materials:
PET scans wereacquiredfor cylindrical phantomswith fillable sphereson five different scannersincludingGE,Phillips andSiemens,
emulating clinical conditionswith differentcontrastlevelsto illustrate theinfluenceof SBR. Thephantoms weresegmentedfrom the
scansusing theGRADIENT and37%constantthresholdalgorithm. Theradii calculatedfrom bothmethodswerecomparedto the
knownactualradii of thephantomsin orderto quantifythe accuracy of eachalgorithm.

Results:
Thegradient-basedalgorithm performedconsistentlyacrossdifferentscannersandwith varyingSBRandphantomsizewhile the
performanceof theconstant threshold algorithm deteriorated with decreasesin bothSBR andphantomsize. For thegradient-based
algorithm,themeanof theabsoluteradius percentagedifferencesfor thephantomslessthan10mm in sizewas8.16%andthestandard
deviation was 0.1whereasfor the constantthreshold algorithm themeanof theabsolutepercentagedifferencesfor thesamephantoms
was 55.98%andthestandarddeviationwas 0.46.Thestatisticsfor thephantoms largerthan10mmin sizewere3.84%,0.03and
8.45%,0.05,respectively.Similar trendsin percentagedifferenceappearedfor thesamescannerandphantomsetwhentheSBR
decreasedfrom 70:1to 2:1. GRADIENT wasrobust to userinitializationandresultedin less than5% differenceoverseveral
measurements for thesametumor.

Conclusion:
Thegradient-basedalgorithm is more robust resulting in consistentresults acrossdifferentscanners andbetteraccuracythanthe
constant thresholdalgorithm when evaluatedin termsof varyingSBR andphantomsizefor thein-vitro phantomstudies.
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