AbstractlD:8521Title: Imagebas& modding of tumor shrinkageor growth: towards
adaptiveradiationtherayy of head-and-neckcancer

Purpose: Understandingthe kinetics of tumor growth/shrinkagerepresentsa critical step in
guantitatve assessmendf therapeutics and realization of adaptiveradiation therapy (ART). We
eshblish a novel framework for image-based modeling of tumor change and demonstate its
performance

Methods and materials: Due to the non-conservatiorof tissue similarity-baseddeformdle modds

are not suitable for describing the tumor growth/shinkage proces. Under the hypothesis that the

tissuefeatuesin thetumorvolumeor thebounday regionare partially preerved,we modelthe tumor
kinetics by a two-step procadure (1) auto-detection of homologoustissue featuresshared by the
planning CT and subsequenton-treatment CBCT images using the Sale Invariance Feature
Transbrmation (SIFT) method; (2) establishmenf voxelto-voxel correpondace betwea two

input imagesfor the remainingspaial points by a basis spline interpolation.The correctnes of the
tissuefeaturecorrespondeceis doubly assuredoy a bi-directionalas®dation procedue, in which the
SIFT featuresaremappedfrom planning CT to CBCT andreversdy. Only theasso@tionscommonto

both mappingsare usedin BSpline interpolation.A numbe of syntheticdigital phantomexperiments
andfive clinical HN casesare usedto assesshe performanceof the proposedechnique.

Results: Imagecontents of the digital phantoms aremodified in variousways It is foundthe propose

technique can identify any of the changesfaithfully. The subsguent featue-guided BSpline

interpolationreproducs the “groundtruth” with anacairacybetterthan1.3mm.Fortheclinical cases,
the new algorithm works reliably for a volume change less than 30%, suggestig the time span
betweenwo consequet imagingsessionshouldnot be unreasonablyar awayin orderfor the model
to function properly.

Conclusions: An image-basedumor kinetic modelhas beendevelopedo betterundersard the
tumor responsdo radation therapy. The techniqueprovidesa solid foundation for future heal-
andneckART.



