AbstractID: 6415 Title: Tumor trailing strategy for IMRT in the presence of target motion:
preliminary studies

Purpose: Previously proposed approachesto mitigak the effect of internal motion in IMRT include motion-correlateddelivery
(gating, tracking), and adaptive treatnent plan optimization emgoying a probabilistic desciption of motion (pdf). We test“tumor
trailing” strategy,utilizing the synergy of motion-adaptive treatmenplanning anddeliverymethods.

Methods Thetargetmotionis a supepostion of a“fast” cyclic componen{respiratoy) and“slow” aperbdic trends(exhalebasline
drift). Thetrailing straegy empbys reakttime motion monitoring to identify “slow” shifts, and corrects for theseby applying setup

(eg., couch position) adjustments Delivery doesnot track the targetposition exectly, but trails the slow sygematic trenddueto the
dday betwesnthetime a shift occus, is reliably deteced and,subsequeht, correctedThe“fast” cyclic motionis accountedor with

robust motionadaptivetreatmat plaming, which allows for variabiity in motion parameterfChanet al. Phys.Med. Biol. 512567

83 (2006)]. Motion-surrogatedatafrom gaed IMRT treatmentswereusedto teg algorithirs thatidertified sygematic shifts (basdon

obsevation of “running mean”postion), andto provide pdf datafor motion-adapive planning.Teg IMRT fields weredelivered on

linac to a programmalte moving phantom. Dose measurenents were performel with a conmercial two-dimensionalion-chamber
aray.

Results: Detecton of systemat shifts was possble with a delay of 12-15 secondsCorrecting for slow sygematic shifts during
ddivery of motion-adagtive plansled to improvemenin doseuniformity, conformityto target(vs. standad).

Conclusion: By reducng intrafradional pdf variablity, trailing strategy enhanceselevanceand applicability of mation-adapgive
plannihg methods, improves confomity of delivered dose to the targetin the presenceof irregular motion. In combinationwith
respiratorygating, trailing canincreasethe duty cycle, accountfor residual motion within the gating window. It requiresrelatively
minor madificationsto softwae, equipmentalreadyin placefor regiratory-gaedtreatment.
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