
AbstractID:7476 Title: 3-D targetlocalizationat theendof expirationprior to respiration-gated
radiotherapytreatment

Objective
Manytumorsin lung andliver cannot bevisualized with 2-D on-boardkV imaging.For these
patientsreceivinggated-treatment,currently there is no tool to assess 3-D targetpositionat the
endof expiration before gated-treatment.The study exploresthefeasibilityof using(a) free
breathingCBCT,and(b) phase-selective reconstruction of “gated”CBCT to determine3-D
targetposition at theendof expiration.
Methods
A motorcontrolledmovingphantomwas usedto simulatelongitudinal targetmotion of 2.0cm
at breathing rate of 2-4 sec/cycle.Imagesof staticphantomaswell asmoving phantomwere
acquiredon simulationCT and CBCT. Targetposition in gatedCT imageswascomparedto
that of freebreathingCBCT.Thestart of CBCT beam-on at initial gantry angle was
synchronizedwith respiratorymotion recordedusinga commercial respiratory gatingsystem.
Results
Static targetposition in CBCT agreeswith gatedCT (exceptfor 2 sec/cyclemotion asfound
before).Themoving targetposition in CBCT were similar for motion ratesof 2-4 sec/cycle
andtheir ITV volumesaredependent on image threshold. The targetposition at theend of
expiration couldbeoff ≥1.0cmif definedby full -width-half-maximum(FWHM), and~ 0.15
cmoff if definedby FWTM. Targetpositionin “gated” CBCT agreewith gatedCT at endof
expiration, but imagequality is dependanton sample numberof gantryangle, in this phantom
test,a minimumof 3 minuteacquisition(3 sec/cyclemotion) wasrequired to avoidsubstantial
alias artifacts.
Conclusion
Determination of 3-D targetposition at the end of expirationbefore gatedtreatmentneedsto
beaddressed.While clinical images aremore complicated,freebreathing CBCT or phase-
selective reconstruction of CBCT canbehelpful asa QA tool and deserve to befurther
explored.


