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Purpose: Tomotherapyis an approachto deliveringradiationwherethe patientis continuouslytransportedthrougha modulatedslit
of radiation. Concern arisesasto how much thepatient’s internalmotion (e.g. breathing) affectsthedosedepositedin theanatomy.
A simple modelis presented which qualitatively explainsthemotion-induceddosevariationswhich weremeasuredfrom fi lm.

Method and Materials: Modeling wasbasedon thedose deliveryparametersof the commercialtomotherapyunit which wasused
to deliver typical patientplans. Dosimetry films wereirradiatedwhile a phantomwasstatic,andalsooscillating+/- 10mmat a
typical breathingrepetition period of 6 seconds.

Results:Comparing the static and movingcases(for the sameplan),in thehigh doseregions(~250cGy) themeasured dosesare very
similar (typically within 7%) exceptfor thepenumbraregion. Theseresults are consistentwith recently independently publisheddata,
but aremuchlessthan somepreviouspapers hadsuggested.

Our modelproposesthatthe surprisingly modestdosevariation canbequalitatively understoodin termsof thedeliverymechanismof
the equipmentwhich in this casehasa maximum dose rate of 850cGy/min at isocenter. Two factorsareespecially important:(1) to
obtaina high doselevel,a particular voxel of patientanatomy mustbeirradiatedfor a long periodof time (at least~ 20 seconds),
which intrinsicallyallowsfor signif icant averagingoverthebreathing cycle;(2) theusualCTV doseuniformity requirement
encouragesangular symmetryand hence,dueto thegantry rotation period, moretemporal averaging.

Conclusion: The modelshowsthatcertain dosedelivery features,andattributes of a clinical plan, are importantin reducing motion-
induceddosevariance.A fully accuratecalculation is beyondthescopeof this presentation, andeachclinical planshouldbe
independently evaluated.


