AbstractlD:7132Title: Paforming ConcurrenKilovoltage Imagng while Delivering
MegavotageTreatmet Beams

Purpose:To investigde theclinical feasibility of performingconairrentkilovoltage (kV)
x-ray imaging while the paient at thetreatmengpositionwasirradiatedoy megavoltage
(MV) beams

Method and Materials: Anatomica visibility and contrastdetals in kV imagesacquired
with andwithout concurentMV irradiationswerecomparedAn on-boardimager(OBI)
mountel to thegantry of aVarian 21EX Linacwith anelectronc portal imager(EPI) was
usedin this study A pdvis (Rando)anda contrastVegag phantomswereplacdnear
thetreatmentisocentewith a detecor-to-isocentedistanceof 50 cm. The effectof MV
beamandits doserate on noiseto-signalratio (NSR), definedastheratio of the standad
deviatian to themean pixel valuein aregion-of-interestROI), andrelativecontrast,
definedastheratio of mean pixel valuesbeweenthe signalROI andthe backgroundROl,
werestudiedbasedon Vegasphantom.

Resuls: ScatteringMV beams andelectronicnoisesdueto kV detectorscanningateand
MV beampulseratearetwo majorfactors affectthe concurrenkV imagequality. The
calculated\NSRincreasesas doserate increasesCompare to kV images without
concurrenMMV irradiaion, the NSRsof the contrasiphantomwere increasedy a factor
of 2.6 with 300MU/minMV beams and4.5with 600MU/minMV beans. However the
relative contrastavere increasel by afactor of 1.02with 300MU/minMV beamand1.06
with 600MU/min MV bean.

Conclusion: It is clinically feasibleto acquireconairrentkV imagesduring treatment
with MV beamsThekV image qudity maybeimprovedby minimizing MV saatteing
effectandby correctingelectronicnoises The ability to takekV imageswith concurrent
MV irradiationallowsreal-time verificat on andtracking of moving targetduring the
gatedtreatment.
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