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Purpose: To createand employ a PET thresholdmodel to contour NSCLC nodules and comparethe results to a standard thresholdmethod.
Method and Materials: 8 FDGPET/CTscanswereobtainedof a cylindricalphantomcontaining 6 spheres of variousvolumes(16cc– 0.5cc) at
varioussignalto backgroundratios (18 – 1.67). Thepeakactivity of each spherical targetandbackgroundactivity wasobtained(µCi/cc). The
threshold that matchedthe PET target volume to the known volumewasrecorded for all scans,andthresholdmodelswerecreatedfor various
target volumesandsignal to backgroundratios. These modelswerethenretrospectivelyapplied to 3 NSCLC tumorstreatedwith SBRT. Three
tumorvolumeswerecontouredusing CT, our PETthresholdmodel,anda constant42%threshold.Theconformity of all PET volumesto theCT
volumewascalculated. Results: The CT volumesfor the NSCLC tumorswere 7.2cc,2.4cc,and3.0cc. The thresholdmodel producedPET
thresholdsof 37%, 34%, and34% for the3 NSCLC tumors. Theresulting tumorvolumeswere3.1cc,2.8cc,and2.4cc. Usingthe42%threshold
produced tumor volumesof 2.5cc, 2.1cc, and1.8cc. The threshold model PET volumesspatiallymatchedthe CT volumes betterthanthe PET
volumesbasedupon the 42% threshold. Conclusions: A threshold model that varieswith signal to backgroundratio and volume hasbeen
created. This studyreveals the ability of the PET threshold model to improveNSCLC PET tumor contouring. PET volumesbaseduponthe
threshold model more closelymatchthe CT volume than PET volumesbasedupona constantthreshold. In the future complexnon-spherical
phantomswill provide further threshold modelsfor PETtargetdelineation, andthis work is in progresswith preliminaryresults.


