AbstractlD:6944Title: Redudng intra-fractionorganmotioneffectsusng segmentsize
constraif in directaperture optimization

Purpose In IMRT delivery, an importantissueis intrafraction organ motion, which
causs significant degralaion of the delivered dose Somesmulation researchefave
showed that organ motion effects could be significantly reduced by increasingthe
segnent size. In this study, a dired apertureoptimizaion based commercial inverse
plannng systemwas modified to assesghe clinical impact of creatingoptimized plans
with segnentsize constraint{SSQ. Our study se&s to answer what price in staticplan

guality onehasto payto avoiddosedegradationn movingtargets?

Method and Materials: IMRT plans with and without SSC were optimized for two
abdominalcase using staticCT images. The MLC travel directionis aligned with the
projected motion direction and SSCperalizesall MLC lea openingssmalle thantwice
the projectedmotion amplitude Static planswere recalculatedwith a sinusoidaltarge

motionwith 1cmamplitutdeand4seond period

Results: In both cases with and without SSC, PTV volume coveredby 95% of the
prescribeddose(V95) was lessthan 1%, indicatingtha SSChad little effect on staic

plan quality. After incorporaing target motion, V95 was improved by apdying SSC,
with the degreeof improvement dependingon the paticular case For casel, V95

improvedfrom 84.5%to 93.3%by addingSSC Furthe study showstha dosecoverage
of peripheral PTV regionsimproved moresignificantly with SSCthancental regons. In

all plans,differencesof the doses to the critical structure werewithin a few percentBy

addingSSC,thetreatmat planwas moretolerart to targetmotion.

Concludons: Our study showedtha when segmatal IMRT planswere ddivered to a
moving target, SSC improves delivereddos corformity (V95) as mud as 9% without
significantly sacrifidng static plan quaity. PeripheralPTV showsmore improvemaet in

dose coveragavith SSCthancentrd regiors.



