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Purpose:
To compareheconsistencynd acairacyof a gradientbasedalgorithm (GRADIENT) with acongantthreshdd algorithm
(THRESHOLD)for delineding positron emissiontomography(PET) spheesof varyingsizeandsouceto-background ratio (SBR)

Method and Materials:

PET scars wereacquiredfor cylindrical phantomswith fillable sphereon five different scanneréincluding GE, Phillips andSiemens,
emulatig clinical conditionswith differentcontrastevelsto illu strat theinfluenceof SBR. The phantons weresegmeniedfrom the
scarsusing the GRADIENT and37%constantthresholdalgorittm. Theradii calculatedrom bothmethodsverecomparedo the
knownactualradii of the phartomsin orderto quantifythe accuray of eachalgorithm.

Results:

Thegradientbasedalgoithm peformedconsisently acrosdifferentscannerandwith varying SBRandphantomsizewhile the
performanceof thecorstart threshotl algorithm deterbrated with decreases both SBR andphantomsize. For thegradientbased
algorithm, the meanof the absouteradus percentagdifferencedor thephanbmslessthan10nm in sizewas8.16%andthe standard
deviation was 0.1 whereador the congantthrestold algorithm the meanof the absolue percentagelifferencedor the samephantons
was 55.98%andthe standard deviationwas 0.46. The statisticsfor the phantons largerthan10mmin sizewere3.84%,0.03 and
8.45%,0.05, respectivelySimilartrendsin percentageliff erenceappearedor the samescannerandphantonmsetwhenthe SBR
decreagdfrom 70:1to 2:1. GRADIENT wasrobust to userinitializationandresultedin less than5% differenceover several
measurerants for the sametumor.

Conclusion:
Thegradientbasedalgoiithm is more robust resuting in consisentresuls acrosdifferentscanmrs andbetteraccuracythanthe
constanthresholdalgorithm when evaliatedin termsof varying SBR andphantomsizefor thein-vitro phantomstudies.
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