AbstractID:7582Title: Motion in Tomotherapy:somdosimetricobservaions

Purpose: Tomotherapyis an appoachto deliveringradiationwherethe patientis continuouslytranspored througha modulatedslit
of radiation. Concen arisesasto how much the patients internalmotion (e.g. breathirg) affectsthe dosedepositedn the anatomy.
A simple modelis presetied which qualitatvely explainsthe motion-induceddosevariationswhich weremeauredfrom film.

Method and Materials: Modeling wasbhasedn thedos deliveryparametersf the commerciatomotherapyunit whichwasused
to ddiver typical patientplans. Dosmetry films wereirradiatedwhile a phantomwasstatic,andalsooscillating+/- 10mmata
typical breathingrepetiton period of 6 seonds.

Results: Comparirg the static and movingcasegfor the sameplan),in thehigh doseregions(~250 cGy) themeasued dosesare very
similar (typicaly within 7%) exaeptfor the penunbraregion. Thesereaults are consistentvith recenty indepeneéntly publisheddaa,
butaremuchlessthan somepreviouspapes had suggested.

Our modelpropasesthatthe surprisingly modestdosevariation canbe qualitatively understoodin termsof thedeliverymechanisnof
the equipmentwhichin this casehasa maximumdose rate of 850cGy/min atisocenter. Two factorsareespedcally important:(1) to
obtainahigh doselevel, a paticular voxel of patientanatony mustbeirradiatedfor along periodof time (atleast~ 20 second}
whichintrinsically allowsfor significant averagingoverthe breathirg cycle; (2) theusualCTV doseuniformity requrement
encouragesangllar symmetryand herce,dueto the gantry rotation period, moretemporal averaging.

Conclusion: The modelshowsthatcertin dosedelivery featues,andattributes of a clinical plan, areimportantin reducng motion
induceddosevariance. A fully accuratecalculationis beyondthe scopeof this presatation, andeachclinical planshouldbe
indepenienty evaluaed



