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Purpose: Onlineimagingmodalities,suchasconebeam computedtomography (CBCT)
or CT on-rail provideonlinevolumetricimages.A fast,automaticandrobustregion-of-
interest (ROI) delineationmethodis highly desired in image guidedradiationtherapy
(IGRT). We havedeveloped such a methodandtestedit via segmentation of headand
neck(HN) fan beamCT andCBCT images.

Material and Methods: ROIs on planningCT images were manuallydelineatedusing
commercial treatmentplanningsystem. A variational-based deformableimage
registration algorithm wasimplementedto register planningCT images to daily CT
images.ROIs on planningCT images wereautomaticallymappedto daily imagesusing
voxel matching information betweenplanningand daily imagedatasets. Theresultswere
quantitativelyandqualitatively validatedby comparingto manual delineation.In orderto
acceleratecomputingspeed, we paralleledthealgorithmusingmessagepassinginterface
(MPI) on a Beowulf cluster with 16 processingelements (PE). Speedimprovementwas
benchmarked.

Results: Thediscrepanciesbetween automatically andmanually delineatedROIs on fan
beamimagesweremostlywithin 2mm.Automatic segmentation of CBCT imageswas
acceptable by visualinspection. Benchmark results showedthatparallelingefficiencies
wereabove95%andspeedupfactors wereapproximatelyequalto thenumberof PE
used.With 16 PEs onlinedelineation of HN imagestook about1 minute.

Conclusion: TheonlineROI delineationmethod we havedevelopedis robust, fastandis
suitablefor HN online adaptiveradiationtreatments.
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