AbstractID:7049Title: Empiricalinvestigationof 3D intrafradion motionmanagment
usinga generalizeanethodologyfor trackingtrangdating, rotating anddeformingtargets

Purpose: Reattime tracking of tumor motion is a highly promising approactfor intrafradion motion managemenin thoracic
and abdaninal cancerradiothergy. We invegigate the geanetic and dosmetric impact of a generalizedmethodologyfor
conformalandIMRT-basedradation deliveryto transhting, rotaing anddeformingtargets.

M aterials and Methods: The methalologyis basedon the conceptof “relocationvectors”,which correlateinstantaneoutarget
position to eachpoint on the treatmen apeture(s) throughoutthe enire respiratorycycle. Thesevectos are deteminedduring
4D treatmentplannirg by comhining instantaneousargetpaosition information, obtainedfrom a reaktime positionrmonitoling
(RPM) system with concurertly acquired4DCT. The resulting plan compriges multiple “control points”. For eachpoint, a set
of MLC leaf positionsis definedso asto conformto the instantaneoushapeof the targetanddeliver the desiredfluence. The
methodology is, therefore indepencert of the nature of targetmotion. During dosedelvery, reattime RPM dataare used to
updae the relocatbn vectorsso as to dynamically accountfor changestarget shapépostion relative to the shapgdosiion
obseved in the plaming stage Initial studies were perfamed to demonstratetracking of linear and elliptical motion. A
labaatory sysem was designedand optical measurerants of tradking accuracyand system latency were obtained. The
methodology was sutsequetly tesed on a moving lung phantomplacedunder a clinical linac, and dosimetricmeaurements
were paformedusng a 2D ion-chamberarray.

Results: Trackingaccuracy (without usingany predictive algorithm) wasobservedo be ~1.25mm for motion pallel to MLC
leaf travel For motion pemperdicular to leaf travel, accuracywas sigrifi cantly lower. Dosmetric measurementidicate that
trackingachievesefficient dosedeliveryto thetargetand,simultaneousy, significantdosereductionin suroundingregions

Conclusions:We have devebpeda robust, universa tracking methodolgy to manae 3D intrafractionmotion.
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