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Purpose: To examine the relationship betweenthethreshold requiredto segmentPET-basedtargetvolumesplacedin inhomogeneous
backgroundprovidedby a digital PETchestphantom.
Method and Materi als: We placed four spheresof uniform activity and sizes ranging from 2-13ml in the lung, mediastinumand
lung/mediastinumboundary in the chestof a digital PETphantom. Theintensity of the sphereswas adjustedto obtain different target
to background(T/B) ratios andthethresholdasa percent of themaximum imageintensity requiredto get thetruetumorvolumewas
estimated. We also constructeda spherical target of non-uniform activity by placing a spatialGaussian activity distribution in the
larger (13ml) sphereandadjustingits intensity to obtainvariousT/B ratios.
Results: The results suggestthat a threshold varying from 37-55% maybe requiredto segment the true targetvolume depending on
the location andsizeof the target. Smaller targets andonesplacedin higherbackground activities (suchasthemediastinum) require
higherthresholdsthanlargertargetsor theonesplacedin lower intensity background(suchasthelung). Adding inhomogeneity in the
intensity of thetargetresults in lower thresholdsrequiredandsmallerdifferencebetweenthe threshold required to segment targetsin
higherand lower imageintensity backgrounds.
Conclusion: For the first time to our knowledgewe present a study investigating PET-basedthresholdsegmentationin a realistic
situation, wherethetarget’sbackground activity is similar to what is seen in clinical cases.Themostimportantfindingof this study is
the indication that lesionsin the mediastinum require higherthresholds thantheones in normallungor at theboundarybetweenlung
andmediastinum.


