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Purpose: Topoherapyis a newdelivery techniquethat usesthe binary MLC to implemert static
bean IMRT. We presenta simde appioachfor real time motion adapive delivery (MAD) of

topaherapyplanusng thecurrert delivery sygem.

Methods: Topotheapy usesfixed jaws and binary MLC for intensity modulation and its

projedion rateis afew Hz. Topotherapy delivery is contmolled by a planred projection-wised leaf
sequencewhich is optimized assuming statiorary target. The couch proceed in congart speed
To compenate longitudinal tumor motion in real time, instead of seqential executionof the
plannedleaf sequene the projectionsare out of order executed.Tha is, a previousor future
projedion thatwith the sameplanred target position asthe curent status, is choeninstead The
transversatarget motion is further conpensitedby shfting andscalingthe MLC leaf opentime
atthe chosemrojection.

Results: Extensive simulatiors with realistic topotherapy parametersand respirdion motions
validate MAD techniqe. The delivereddose conformedwell to the targetregardles$iow target
movedduring delivery. Significantmarginrediction could be approacted providedthatrealtime

tumorlocalizationis achievable.

Discussionsand Conclusions: We present a noveltechniquefor real time MAD in topotheapy.

Unlike the dynamc MLC basedrackingmethdal, this technque requiresneither the wholetarget
motion trajectorynor the velocity of targetmation. Instead,it only requiresinstananeoudarget
postions, which greatlysimplifiesthe systemimplementationThis technique re-usesthe plamed

leaf sequencdy re-ordering its projectionandleaf seaience It doesnotinvolve time consuming
re-optimization. The simuationsvalidated the presentedechique Experimentalvalidationand
extensionto helicaltomatheragy ddivery is presentedn arotherpager of this corference




