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Purpose:
To presenta novel,semi-automatic hybrid methodfor PET tumordelineationutilizing adaptiveregion-growing anddual-front active
contours.

Method and Materials:
Theprocessbeginswhenan experiencedradiationoncologist manually drawsa rough regionof interest(ROI) thatenclosesa tumor.
Theimage voxel havingthehighestintensity is chosenasa seedpoint. A regiongrowingalgorithm successively appendsto the seed
point all neighboring voxelswhoseintensities>= T% of themeanof thecurrentregion, which is updatedafter eachvoxel is added.
When T variesfrom 100to 0, theresulting volumesincreasefrom a small region to theentirerough ROI. With this criterion,a sharp
volumeincreasehasbeenobservedat certainT values. Theprocess usesthesharpincreasesaslandmarks thatareusedto definethe
imageintensity level that is usedto define thetumorboundary.

However, thetumor volumeis found to beslightly largerthanthe anatomicallydefinedvolumepossiblydueto thepartial volume
effect.Therefore,we usea dual-front active contourmodel to refineit automatically.We assignall pointson theinitial tumor
boundaryonelabel, and theseedpoint anotherlabel.Thenwe propagate thelabeledboundariestowardseachother.The evolution
stops at meeting pointsthat form thefinal tumor boundary.

Results:
A cylindrical phantomwith sevenhollow spheres of varyingsize(8-32mm)wasconstructedandscannedusinga Siemens PET
scannerunder12 variousconditions.Themethod wastestedon these84 imageswith errors of volumeoverlapmetric of 57.4%to
99.0%betweenthedetectedvolumesandtheactualvolumes.

Conclusion:
This hybrid methodguaranteesa reproducibleresult for a specific image.Experimentalresults demonstratethe robustness,accuracy,
reproducibility, andits potential usefulnessin clinical radiationtherapyplanning.


