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Purpose: Topotherapyis a newdelivery techniquethat usesthe binary MLC to implement static
beam IMRT. We presenta simple approachfor real time motion adaptive delivery (MAD) of
topotherapyplanusing thecurrent delivery system.
Methods: Topotherapy uses fixed jaws and binary MLC for intensity modulation and its
projection rateis a few Hz. Topotherapydelivery is controlled by a plannedprojection-wisedleaf
sequence,which is optimized assuming stationary target. The couch proceeds in constant speed.
To compensate longitudinal tumor motion in real time, instead of sequential executionof the
plannedleaf sequence, the projectionsare out of order executed.That is, a previousor future
projection that with the sameplanned target position asthe current status, is chosen instead. The
transversaltarget motion is further compensatedby shifting andscalingthe MLC leaf opentime
at thechosenprojection.
Results: Extensive simulations with realistic topotherapy parametersand respiration motions
validate MAD technique. The delivereddoseconformedwell to the targetregardlesshow target
movedduring delivery. Significantmarginreduction could beapproachedprovidedthatreal time
tumorlocalization is achievable.
Discussionsand Conclusions: We present a novel techniquefor real time MAD in topotherapy.
Unlike thedynamic MLC basedtrackingmethod, this techniquerequiresneither thewholetarget
motion trajectorynor the velocity of targetmotion. Instead,it only requiresinstantaneoustarget
positions, which greatlysimplifiesthesystemimplementation. This technique re-usestheplanned
leaf sequenceby re-ordering its projectionandleaf sequence. It doesnot involve time consuming
re-optimization.The simulationsvalidated the presentedtechnique. Experimentalvalidationand
extensionto helical tomotherapy delivery is presentedin anotherpaper of this conference.


