AbstractlD:6896Title: A PETHeadandNeck TumorDelineationApproach basedn
Adaptive RegionGrowingandDualfront Active Conburs

Purpose:
To preentanovel,semiautomatc hybrid methodfor PET tumordelineationutilizing adaptiveregiongrowing andduatfrontactive
conburs.

Method and Materials:

Theprocesdeghnswhenan expefencedradiationoncologst manually drawsa rough regionof interest(ROI) thatencloses tumor.
Theimage voxel havingthe highestintensiy is choserasa seedpoint. A regiongrowingalgoiithm succesively appendsto the seed
pointall neighbaing voxelswhoseintensiies >= T% of the meanof the currentregion, which is updatedsfter eachvoxelis added.
When T variesfrom 100to 0, theresulting volumesincreasdrom a small region to the entirerough ROI. With this criterion, a sharp
volumeincreasénasbeenobservedat certainT values Theprocess useshesharpincreasesslandmarls thatareusedto definethe
imageintensty levelthat is usedto define thetumorboundary.

However thetumor volumeis found to bedlightly largerthanthe anabmically definedvolumepossiblydueto thepattial volume
effect. Therefore we usea dud-front adive contourmodel to refineit autanatically. We assignall pointson theinitial tumor
bourdaryonelabd, and the seedpointanoherlabel. Thenwe propagat thelabeledboundariesowardseachother. The evolution
stops at meding pointsthat form thefinal tumor boundary.

Results:

A cylindrical phantomwith sevenhollow sphers of varyingsize (8-32mm)wascongructedandscannedisinga Siemers PET
scanerunder12 variousconditions.The method wastestedon theseB84 imageswith errois of volumeoverlapmetiic of 57.4%to
99.0%betweenthe detectedvolumesandthe actualvolumes.

Conclusion:
This hybrid methodguaanteesa reproducibleresut for a specific image.Experimentatesults demonstratéhe robustness accuracy,
reproducibility, andits potental usefulnessin clinical radiationtherapyplanning.



