AbstractID:7119Title: EUD-basel Indicationfor Re-planningduringlmageguided
Adaptive Radiotherapy

Purpose: A quartitative reattime indicator for re-planning due to the interfractional anatomicchanges(e.g., volume and shape
charges) duiing the course of radation treatmentis not avaiable for imageguidedadajive radiotheapy (IG-ART). In this work, we
proposea EUD-basedndicatorto addresshis issue

Methodsand Materials: A EUD-basedquantity
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is introducedto assesshe compicatedEUD changs dueto theinter-fractonal changesollected with daily CT images.Both targefs)
andnormal structuresare consideed.|EUD is calcubted using the DVHs basedon the original plaming CT andthedaily CT images
To demonstatefeasilility, we have calculatedIEUD for selectedrepresentatie casesin three tumor types: lung, headandneckand
saromg basel on daily CT imagesacquied with a tomotheapy (HiArt, Tomotherapy anda CT-on-Rail (Pimatom,Siemens) The
clinical targetvolumes(CTVs) and various normal structureswere contouredon a seriesof daily CTs The verification DVHs were
geneated by applying the original (or previousre-planning)beamsetipsto the CT setof thedayusingeitherthe Xi O (CMS) planning
sysem (for the paients treated with the Primatam) or the tomaherapy Plamed Adaptive sotware (for thos treated with
Tomotterapy).

Results: Signfficantinter-fradional anabmic changesvereobservedn all selecteccasesandthesechangesanbe quantified by the
valuesof IEUD. For a soft-tisste sarcoma at chest for example,the CTV in the middle of the treatmentwas found appioximately
doubed from that on the planring day. Suchdrametic volume changs resuled in signfficant decreases in the CTV coverage(95
reducedto 30%), the |IEUD value droppedby 15.6%(comparedo thatof theorigind plan), indicatingthe necesity for re-planning.

Conclusions: Dramatic anatanic changs may be observedduring the treatment.The presentlypropogd EUD-based indicator,
capale of quantifying such charges can beusedto triggerre-plannirg for IG-ART.



