AbstractID: 9688 Title Breahing-motion induced Tomothepy dose delrery errorsin
the presence of beam odulaion

Purpose: To deermine breathingmotion induced Tomotheiapy dose deliery errorsin the presece of
beam modilation.

Methods and Materials: Previous sidies hawe shavn that dose delivery errorare posible due to
breathing moion. While thesestudies havesystematically inestigatedthe roles of fidd size, couwch
velocity, ard breathing motion maghide on tke dose ewrs, trey have neglected he role of intensity
modulation. This studyusedmeasued breathing patterns and clinigaltealistic delivery parametess to
simulate tle bredhing-motion induced eors. Modulation was inclded by varying thesimulateddeliverel
dose on two tnescalesthe shot timescalesimulatirg the 51 agular subsets thatubdivide the @livered
fluence pattens. A step functbn was usd that varied tte leavesopen ad close time egry 0.4seconds, or
every 70°, simuating a modulaton factor of 2.0. Moddation was ako conducted on a longer tesale
correspondig to four beam intensity directions (wof high dose ad two of low dose).The ealier studies
using52 patients' breathing pattens wee repeated \vth the addition of flueoce modulation

Resuts: The impact of brething maion onTomotherapy delivery results indelivery errorsof greate than
10%, evenfor relatively small breahing motions. Thisis due to the subtle variation in the dathing
paterns, inclding changes in lrathingwaveform and difting. The adlition of fluence modulation varied
the ddivereddase paterns slightly, butlie magitude ofdose delery erors wasunchanged.
Condusions: These results indicatehat previous simuldbns indicating the challengesof using
Tomothelapy dose delWery due to breathing motin are validin the presece of beammodulation.
Treatmet plannas shouldtakecar when panning treatmenrs for mobile tumors.
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