AbstractlD:7974Title: Planningtargetvolumedetermination

Treatmenplanningshoud bebasedn a high fidelity representationf the patient’s
anatomyasit will beattime of treament. Theimagingsetup(couch,immobilization,
alignment)shouldtherdore berepresentaive for thetreatment situation.Whenbasng a
treamentplanonasinge scan (which is current clinical pradice), the optimd imaging
strategyis thereforeto createan anaomical modeltha is ascloseaspossibleto the
“averagé anabmy. For randomorganmotion, plan optimizaion cantherefore be
achievedvy averagimgy the geometry of multiple scans(i.e., adaptive radiotherapy)For
periodic motionit hasbeen proposedo use a sanwith the organsas closeas possibleto
their time-weightedaverage position— by selectinga singlescanout of 4DCT. Using
thesemethodsthe sysemadic errorsdueto treatmenpreparatiorareminimizedandthe
dos distributionswill bevery closeto afull 4D planning(usngall sansoutof a4DCT
scan).Usingimageguidance someothea errorsourcesanbeeliminated.However, even
with imageguidancethereare residualerrors suchasuncertaintyin GTV andCTV
delineaton, in imageregistration,andin setupcorrectionanduncertaintydue to intra-
fractionmotion. Currently, simple margin recipesareused to estimae thecorrectCTV-
PTV margn suchtha the neteffect of all thes uncertaintiesloesnotcompromisehe
goalof thetreatnent: eradicatethetumar while sparing normaltissues.Oneshouldbe
aware,however,thatthe mostsimple marginrecipes are basedon manyasumgions
suchasGaussandistribuions, penumbrawidth in water,systematicerror SD > randam
error SD, andplanswith amoreor lessuniform dosedistribution.In cas of image
guidancefor lungtumorsall of theseassumptiondreakdown, andsimple recipes
typically will overestimée therequirel margin.Basal on amoredetailedanalysis;t
appearshatthemargintha canbeusel for hypofradionated lung radiotherapycanbe
verysmall(1 cmor less),evenfor large respiraory amplitudes(2 cm).

Eduational objectives:

1) Understandheneedfor arepresentativeplanning CT, i.e., minimize systenatic
erors

2) Understandhedifferencebetwe@ sysematicandrandomerrors,and the effect
thatrespiratorymotion has ontheddivery of radiotherapy

3) Understandhenesdfor margins,evenin cas of imageguided radiotheapy

4) Understandhederivation of marginsfor imageguided radiotheapyof lung
cancer



