AbstractlD: 7152 Title: An automatic method to delineate 18F-FDG PET tumor volumes
for radiation treatment planning.

Purpose To developand evaluatean auomaticmethodof segmentirg biologicaltumor
volumes in ®*F-FDG-PET imagesfor radiation treatmat planning

Method and Materials: We developeda methodof correctingerrorsin biologic tumor
volumedueto thefinite spatid resolution in **F-FDG PETimages The PETimage is
acquied,thenusedto geneatea“spilloverimag€ S, definedas thedifferencebetwea
aniterativelydeconvolvedmageand the original PETimage Thebiologic tumor
boundary was defined alongthe contourwherethe spillover image Schangessign. This
algorithm was validatedwith tumors simulatedwith varioussizes(11-28 mm) ard
baclgroundlevels,andalsowith PET/CTimagesfrom 10 patientshavingFDG-avid
head/neckumorshavingandomical boundaiesclearlydefinedwith CT. PET-derived
biologic tumorvolumeswere compaedagainsthe CT-derivedanatomicumorvolumes
andaganstthevolumes extraded by applying a simplethreshold to the PETimage

Resuls: Thebiologictumorvolumesderivedwith the proposednehod machedthe CT-
deiived anatomicdumor volumesfor all tumorsizes havingbadgroundactivitiesfrom O
to 33%of thetumor adivity in thesimulatel data,andagreel to within 90% for all
tumors evaluatedn thepatientdaa. For all tumorsizes, the PET volumes derivedfrom
this algorithm matchel more closelywith the CT-derivedvolumesthanthoseobtainel
with afixed thresholdappliedto the PETimages

Conclusion: Thepropose agorithm incorpordesthe spatialresolutionof theimaging
systemto automaticallysegment biologic tumorvolumes. Thealgorithmautomaticaly
compenatesfor differencesin tumorsizeandtumor:bakgroundcontrad, and doesnot
requireafixed thresholdto be applied to the PET image. Sud aschemewill beuseful
for defining biologic tumorvolumes with *®F-FDG PET for radiaion treatment planning.
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