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Purpose: Organdelineationon CBCT is an indispensablestepin using CBCT datato adaptively modify treatmentplan online or
offline. With thegoalof automating theprocess, we developa methodto maptheexistingcontours from a patient’s treatmentplanto
his/her CBCT images.

Methods: Two head-and-neckandtwo prostate patients wereselected. For eachcase,3~5 on-treatmentCBCTs wereacquired during
the courseof radiotherapy. Theorgans weremanually segmentedon theplanningCT for treatmentplanning. A narrowshellof width
~1cmwascreated to encompass the contoursurface. The shell capturesthe imagefeaturesof the neighborhoodof the contours and
actsasa “signature”of the surface in searching for its bestcorrespondencein CBCT. Deformation of the shell is permissible andis
modeledby a spline algorithm. The shell was first mappedrigidly from CT to CBCT, followed by an adjustment of shell shape to
adapt anyanatomychange.The influence of CBCT reconstructionartifactson the accuracyandreliability of the proposedalgorithm
wasalsostudied.

Results: Despite that CBCT is noisierandoften containsreconstruction artifacts, contour mapping calculations for a total of 16 sets
CBCTs showedno single failure, as judgedby an inaccuracyanywhere on the boundarylarger than 3mm. For the head-and-neck
patients, high fidelity mapping is achievable with a rigid mappingof theshells. Otherthanthefemoralheads,deformable adjustments
of thecontoursafter rigid mapping arefoundto benecessaryfor theprostate cases. Noteworthy, thealgorithm performs well evenin
thepresenceof anunusually largeshapechangeof thebladderin one of thetreatmentsessions.

Conclusions:A contour mapping technique hasbeendevelopedfor CBCT imagesegmentation.Themethodprovidesa useful tool for
futureadaptive radiationtherapy.


