AbstractID:6471Title: Expaimentd evaluationof arobustoptimizationmethodfor
IMRT of movingtargds

Purpose: Tuma motion during irradiationrediwcestarget coverageand increaseslose to healty tissues.
Thestandird clinical approachgusingmaminsareovely consenrative becausehey only takeinto account
the maximum amplitude of the movementConparablecoverageandreducediose to healthyorgans
appearschievalble with robustmotion-adaptivetreatmenplanring, basedn the noninal expected
probabilitydistributionof targetposition ard corsideing the uncertanty of its realization during
treament.We testarobustappioachto IMRT [Chanetal. Phys Med Biol 51:25672583(2006)]using
patientdai, to evaluatethe effect of targetmation variability andthe MLC motioninterplayonthe
outcome

Method and Materials: We built our robustframework usingexterral markermotion data(trace$,
acquiredduring patienttreatmentsThe® included251 tracesfrom two lung, onecardiacandoneliver
patient. Long-term shifts (suchasexhalebaselire drift) wereremowed from the databy bandpas filtering.
IMRT planswith varyinggradesof robushessweretestedon 52 tracesof two patients A computer
controlled motion phantan reproducd tracesduring plandelivery on alinac. Thedosewasmeasuredvith
atwo dimensonal detec¢or array consistingof 1020 chamberswith aresoluion of 7.6 mm.

Resuts: Althoughtumorcoverae differedfor eachdelivery fractiondueto MLC interplayandmotion
variability, it convergedto the expectel level after multiple fractions.For equivalentargetcoverage,
17mmpeak-to-peakmotion, theintegraldosewasreducedoy 15% comparedo the marginsolution.

Condusions: Dodmetric tess largelyconfrmedthatthe robust motion-adaptiveapproacho IMRT
planningallowsoneto bettermanagehe effect of motion, andcanbe extendedto anyuncertaint
describe by probability density functons. With targetmonitoring during the treatmeis, motionradapive
plansandthe underlyingrobustframeworkcouldbe verified andre-adjustedf necessary.



