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Purpose:To investigate theclinical feasibility of performingconcurrentkilovoltage(kV)
x-ray imaging while thepatient at thetreatmentpositionwasirradiatedby megavoltage
(MV) beams.

Method and Materials: Anatomical visibility and contrast details in kV imagesacquired
with andwithout concurrentMV irradiationswerecompared.An on-boardimager(OBI)
mounted to thegantry of a Varian 21EX Linacwith anelectronic portal imager(EPI) was
usedin this study. A pelvis (Rando)anda contrast(Vegas) phantomswereplacednear
thetreatmentisocenterwith a detector-to-isocenterdistanceof 50 cm. Theeffectof MV
beamandits doserate on noise-to-signalratio (NSR),definedastheratio of thestandard
deviation to themean pixel valuein a region-of-interest(ROI), andrelativecontrast,
definedastheratio of mean pixel valuesbetweenthesignalROI andthebackgroundROI,
werestudiedbasedon Vegasphantom.

Results: ScatteringMV beams andelectronicnoisesdueto kV detectorscanningrateand
MV beampulseratearetwo majorfactors affecttheconcurrentkV imagequality. The
calculatedNSRincreasesas doserate increases. Compared to kV images without
concurrentMV irradiation, theNSRsof thecontrastphantomwere increasedby a factor
of 2.6with 300MU/minMV beams and4.5with 600MU/minMV beams. However,the
relative contrastswere increased by a factor of 1.02with 300MU/minMV beamand1.06
with 600MU/min MV beam.

Conclusion: It is clinically feasibleto acquireconcurrentkV imagesduring treatment
with MV beams. ThekV imagequalit y maybeimprovedby minimizing MV scattering
effect andby correctingelectronicnoises. Theability to takekV imageswith concurrent
MV irradiationallowsreal-time verification andtracking of moving targetduring the
gatedtreatment.
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