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Purpose: Intra-fraction organ motion may causesignificant dosimetric uncertaintywith respectto tumor coverage. Accountingfor
this motion by enlarging the internal margin alsoincreasesdose to normalorgansnearthe tumor. Therefore,it is desirableto ensure
adequatetargetdosimetric coverage while maintaining the smallest possible irradiation volume.We present an optimization of the
internalmarginusedfor intra-fraction organmotion andstudy its dependenceon othertreatmentplanning parameters.

Methodsand Materials: Using a commercial treatmentplanning system, we created3D conformal treatmentscenarios for spherical
targets of varying sizes. The treatmentplanswere designedto cover targetwith additionalsetupuncertainty and internal margins.
Target dosewasaccumulated over 100 fractionsusing a customdevelopedsoftwaresimulatingtreatmentexecutionuncertaintiesas
well asrespiration motion. The internal margin wasconsideredto be optimal if the doseto a moving targetwasequivalent to dose
givento static targetplannedwith no internalmargin.

Results:Theoptimuminternalamount wasfoundto bemuchsmaller thanthe full amplitude of themotion.Symmetricmarginsof 1,
3 and5 mm were foundto be adequate for peak-to-peakrespirationamplitudesof 10, 15 and20 mm respectively. Theoptimal internal
margin was also observed to be approximately independent of the margin chosenfor setupuncertainties. Optimizationsfor several
patient target volumesalsoconfirmed thatmarginssmaller thanfull amplitudewereadequate.

Conclusion: Our findings presentsignificantimplicationsfor treatmentplanningof mobile targets, suchastumors foundin the lung
andupper abdomen.Using the full motion amplitude for the internal marginis overly conservative,andoptimizationof the internal
marginprovidesimproved sparing of nearby organsat risk withoutsacrificing dosimetric coveragefor thetarget.
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