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Purpose:FDG-PET imagingis routinely usedto diagnoseand stagecancerpatients. It is alsogainingwide acceptanceasa tool to assist in tumor
delineation in radiotherapy (RT) treatmentplanning.However, targetvolumedefinition is subject to inter-observervariability. The objectiveof
this study wasto evaluateseveral existing auto-contouring methodsanddevelop a techniquethatwould reduceinter-observervariability. Method
and Materials: Eighteenrectal and anal cancerpatients who hadundergonePET-CT imagingandreceivedRT wereretrospectivelyreviewed.
For eachpatient,a FDG-PETavid (AVID) regionwascontouredby anexperiencedclinician without theuseof theCT scan.TheAVI D volume
was comparedto volumesderived by the automatedmethods. Three automated methodswere used:a fixed SUV cutoff of 2.5, previously
suggestedin the literature, a percentage of the maximum SUV (%SUVmax), andan in-housederived mathematical technique. A 43% threshold
wasfound for %SUVmax usinga phantomstudywith cylindersof known volumesfill ed with varying concentrations of FDG. Themathematical
approach generated3D volumes using a Confidence Connected Region Growing (CCRG) techniquethat calculated the meanand standard
deviation from pixel intensitiescontained in a 3D volumegrown from a seedpixel. Results: The classsolution of usinga singlevalueof SUV or
a %SUVmax proved limited. Thesetwo methods depend on the correctthresholdbeing appliedand needto be different for eachpatient. The
resultingvolumedifferencesranged from 1%-129%.TheCCRGbased volumeswerewithin 8% of theAVID volumeswith a rangeof 1%-23%.
Conclusion: Assumingthat thesameseed pixel is chosen,theCCRGmethodreducesinter-observercontouring variability on FDG-PET images
and providesa viable clinical solution by alwaysgrowingthesame volume.
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