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Purpose: To efficiently propagatepatient contoursto multi-fraction Cone-BeamCT volumes.Method and Materials: An auto-
segmentation schemewas developedwhich usesanchor pointsto propagatestructuredelineationsfrom oneimageto another,
accounting for thechangingpatientanatomy.Fourpatientsinvolvedin 35- or 40-fraction Head-and-Neck treatmentschemeswere
selectedretrospectively. The8-12 Organ-at-Risk contoursdrawnin their initial planningCT includedspinal cord, brainstem,optic
structures, andparotids, to bepropagatedto theCBCT imageacquiredat eachfraction.
Our method involvesthreesteps: a) Generatea patient-specific compressedmodelin termsof salientpointsfrom theplanningCT
image. Theautomatic extractionof theseusesa developed3-dimensionalextensionof theSIFT algorithm; b) Retrievethis modelin
every CBCT dataset,via automatic block-matchingmaximizing thelocalcorrelation between neighborhoodsaroundtheinterest
points; c) Propagatetheoriginal contoursbasedon thethin-plate-spline warping transformation derivedfrom salient point pairs.
Results:For eachpatient, over 500salientpointswereextractedin 5-7 minutes,andsubsequentlyretrieved within 45 secondsin
every CBCT image,into which the8-12 contours werepropagatedin 10 seconds.Theresultsshowclearimprovement,comparedto
contours obtainedby botha merecopyandvoxel-basedrigid registration; thetypical neck shrinking andspine flexionsespecially are
followed. Our methodis morerobustand computationally affordablethanvoxel-baseddeformableimageregistration.Conclusion:
Thecontourscanbesuccessfully propagatedto all fractionsbasedon significantsalientanchor pointsextractedto summarizeone
patient’s gray-levelinformation and geometry.Thethushighlighteddeformationsof thecritical structures i) canhelpdeterminea safe
dosemapandbereflectedin Planningorganat Risk Volume (PRV) margins, ii) maybeusedto supporttime-efficientre-planningin
adaptive radiotherapy.Conflic t of Interest: This researchis partially supportedby Philips Healthcare.


