
AbstractID:8608Title: Controllingtheimpactof intensitymodulationwhentreating
movingtargetswith dynamic IMRT

Purpose: The treatmentof moving targets using dynamic IMRT canresultin dosimetriceffectsthathavea
predictable component(doseblurring) andanunpredictable component(interplay betweenorganmotion
andleaf motion). We investigatetheimpactof the intensity modulation on theunpredictable component.
Materials and Methods: Softwarewaswritten to simulateMLCsmoving acrossa movingtargetusing
dosedistributionsexportedfrom Eclipse. The dosedistribution deliveredto a static targetwasblurredwith
the targetmotion to give theexpecteddosedistribution. Doseerrorswere calculatedby comparingthe
dosedeliveredto a movingtargetwith theexpecteddosedistribution. The impactof theintensity
modulation(1:1 to 6:1) on themaximumdose error wasinvestigatedfor a wide range of MLC sequences
andtargetmotion. MLC sequenceswereidentifiedwhich keptdosevariations within 10% of theexpected
dose. Results wereconfirmedexperimentally by measuring thedosedeliveredto anion chamber arrayin a
movingphantom.
Results: The maximum doseerror increaseswith increasing intensitymodulation. Doseerrorsalso
increasewith a decreasein thefollowing parameters:targetperiod, target amplitude,MLC separation and
MLC speed. Simple ruleswere developedto determinewhether a plannedfluence/ MLC sequencewill
give a doseerror largerthan10%. If theMLC speedis restrictedto 0.1cm/secandtargetperiod≤6sec,then
the maximum daily doseerror is always lessthan10% for all levelsof intensitymodulation. For some
combinations of intensitymodulationandMLC sequences,fasterMLC speedsareacceptabledependingon
detailsof theMLC parametersandtargetmotion.
Conclusion: Intensity modulationashigh as6:1 canbeusedwhentreating movingtargetswith dynamic
IMRT, but theMLC speedmustbecarefully restrictedif unpredictableandlargedoseerrorsareto be
avoided.


