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

Purpose: To developand evaluatean automaticmethodof segmenting biologicaltumor
volumes in 18F-FDG-PET imagesfor radiation treatment planning.

Method and Materials: We developeda methodof correctingerrors in biologic tumor
volumedueto thefinite spatial resolution in 18F-FDG PETimages. ThePETimage is
acquired,thenusedto generatea “spilloverimage” S, definedas thedifferencebetween
aniterativelydeconvolvedimageand the original PETimage. Thebiologic tumor
boundarywas defined alongthecontourwherethespillover imageS changessign. This
algorithm was validatedwith tumors simulatedwith varioussizes(11-28 mm) and
backgroundlevels,andalsowith PET/CTimagesfrom 10 patientshavingFDG-avid
head/necktumorshavinganatomical boundariesclearlydefinedwith CT. PET-derived
biologic tumorvolumeswere comparedagainsttheCT-derivedanatomictumorvolumes
andagainst thevolumes extractedby applying a simplethreshold to thePETimage.

Results: Thebiologic tumorvolumesderivedwith theproposedmethodmatchedtheCT-
derived anatomictumor volumesfor all tumorsizes havingbackgroundactivitiesfrom 0
to 33%of thetumor activity in thesimulated data,andagreed to within 90% for all
tumors evaluatedin thepatientdata. For all tumorsizes, thePETvolumes derivedfrom
this algorithm matched more closelywith theCT-derivedvolumesthanthoseobtained
with a fixed thresholdappliedto thePETimages.

Conclusion: Theproposed algorithm incorporatesthespatialresolutionof theimaging
systemto automaticallysegment biologic tumorvolumes. Thealgorithmautomatically
compensatesfor differences in tumorsizeandtumor:backgroundcontrast, and doesnot
requirea fixed thresholdto beapplied to thePET image. Such a schemewill beuseful
for defining biologic tumorvolumes with 18F-FDG PETfor radiation treatment planning.
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