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Purpose: Design andfeasibility of a newprospectivegated CBCT for gatedtreatment
IGRT andbodySRTtreatments.

Method and Materials: 4D conebeam CT (4D CBCT) canbeused to assesstumor
motionfor IGRT andbody SRTtreatments. However,acquisitiontime for 4D CBCT is
normally longerthan3 minutes.For gatedtreatments, it is sufficient to measurethetumor
motionin therangeof the gate. We propose usingprospectivegated CBCT for assessing
thetumor motionfor thegated treatmentto save time in CBCT dataacquisition. The
samemonitoringsystem (RPM, Varian Medical Systems, PaloAlto, CA) is usedto gate
theradiotherapytreatmentandtheCBCT acquisition.Both x-ray andgantryrotationstart
whenthecondition of gating is met suchasthebreathingamplitudefalls in thethreshold
settingfor therapy. Thepatient can becoachedwith audiopromptingduringdata
acquisitionandtreatment.Theacquisitiontime is between1 to 2 min andcanbe
acceleratedwith a fastergantry rotation.Only oneCBCT reconstructionis needed.We
appliedthis approachon a dynamicphantomwith 30%duty cycle of beam on time.

Results: Thegatedacquisition was feasibleandtheimageacquiredwith thegated
acquisitionof thephantomdemonstrated thegatedimageof thephantom with the
specifieddutycycle.

Conclusion: We havedesigneda newprospectiveCBCT and demonstratedits feasibility
with a dynamic phantom. This systemusesthesamethresholdsfor imaging and treatment
demonstrating positionandresidual motionwithin thegateon each day.Theprospective
CBCT is shorterin acquisition time than 4D CBCT. This systemcanbeappliedfor
improving thequalityof gated treatment IGRT andbodySRTtreatments.


