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Purpose: Previouslyproposedapproachesto mitigate the effect of internal motion in IMRT include motion-correlateddelivery
(gating, tracking),and adaptive treatment plan optimization employing a probabilistic description of motion (pdf). We test “ tumor
trailing” strategy,util izing thesynergy of motion-adaptive treatmentplanning anddeliverymethods.

Methods: Thetargetmotionis a superposition of a “fast” cyclic component(respiratory) and“slow” aperiodic trends(exhalebaseline
drift ). The traili ng strategy employs real-time motion monitoring to identify “slow” shifts, andcorrects for theseby applying set-up
(e.g., couch position) adjustments.Delivery doesnot track the targetposition exactly, but trails the slow systematic trenddueto the
delay betweenthetime a shift occurs, is reliably detected and,subsequently, corrected.The“fast” cyclic motionis accountedfor with
robust motion-adaptivetreatment planning, which allows for variability in motion parameters[Chanet al. Phys.Med.Biol. 51:2567-
83 (2006)]. Motion-surrogatedatafrom gatedIMRT treatmentswereusedto test algorithms thatidentified systematic shifts (basedon
observation of “running mean”position), andto provide pdf datafor motion-adaptive planning.Test IMRT fields weredelivered on
linac to a programmable moving phantom. Dosemeasurements were performed with a commercial two-dimensionalion-chamber
array.

Results: Detection of systematic shifts was possible with a delay of 12-15 seconds.Correcting for slow systematic shifts during
deliveryof motion-adaptive plansled to improvement in doseuniformity, conformityto target(vs.standard).

Conclusion: By reducing intrafractional pdf variabilit y, trailing strategy enhancesrelevanceand applicability of motion-adaptive
planning methods, improves conformity of delivered dose to the target in the presenceof irregular motion. In combinationwith
respiratorygating, trailing can increasethe duty cycle, account for residual motion within the gating window. It requires relatively
minor modificationsto software,equipmentalreadyin placefor respiratory-gatedtreatments.
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