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Purpose:
Existingmethodsto segmentthe tumor boundaryusingPET imageshavefocusedon intensity thresholding, which suffersfrom
ambiguity with respect to thethreshold selection.In this paper, we presenta novel,semi-automatic methodfor PET head& neck
tumordelineationutilizing anenergy minimization method--Mumford-shahactivecontours.

Method and Materials:
Mumford-shahmethod is a region-basedactive contourmodel which enjoysa number of attractiveproperties,suchasgreater
robustness to noisethanmostedge-basedapproaches,andflexible initial contourplacement.Theproposedprocessbeginswhenan
experiencedradiation oncologistmanually drawsa smallinitial curve(or surface)insidethedesiredtumor.ThentheMumford-shah
active contour modelis utilized to expend this initialization to reachanequilibrium state andform thefinal tumorboundary. In this
model,theregion-basedinformationis for guiding theenergy minimization process.Theentireprocessis adaptiveto eachtumorand
independentof themanual drawninitializations.

Results:
We applied this methodto a set of simulated,phantom, and clinical PETimages.For simulatedandphantomimages,theresultswere
quantitatively comparedwith theknown spheresizes.Theresults showthatour methodis reasonablyrobust with errors lessthan2.0
mm in thediameterandvolumeoverlapmetric higher than90.0%betweenthedetectedvolumesand theactualvolumes.Theresults
on clinical PETimageswere deemedreasonablyaccuratethroughvisualappraisalby anexperiencedhead-and-neckradiation
oncologist.

Conclusion:
An energy minimizationmethodbasedon Mumford-shahactive contoursis applied to adaptive, reproducible,andaccuratetumor
delineationin PET. Experimental resultson simulated,phantom,andclinical PETimagesdemonstratetherobustness, accuracy,
reproducibility, andits potential usefulnessin clinical radiationtherapyplanning.


