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Purpose: To develop an integratedtechnique to individualize treatment planning (TP) and managementof inter- and intra-fraction
motion for NSCLCpatients treatedwith 3DCRTor SBRT. Method and Materials: Thetechniqueinvolvesfi rst using MV-CBCT in a
cine mode prior to planning for optimal beamangle selection and verification of ITV and PTV 4DCT planning-basedmargins.The
anglesare selected basedon optimal geometricaltumor massseparation with respect to the surroundingOARs andoptimal viewing of
tumor motion in longitudinal (superior-inferior/SI), vertical (anterior-posterior/AP), andlateral(left-right/LR) directions. Secondly, MV-
CBCT is usedfor daily tumor volumelocalization just prior to treatment.Thirdly, the EPID is deployedduring treatmentdelivery to
verify tumor motion andmargins by capturing 7 framesper secover30 sec.Sincethebeamangleswere selectedto optimally view the
target motion, the clinical benefits of using MV-fluoroscopy(MV-fluoro) to monitor tumor motion are maximized. To improvethe
contrast-to-noise ratio on the CB projection data and MV-fluoro imageframes,post-processingwith fi ltering techniqueswas used.
Volumes of interestfrom the planning 4DCT wereprojected onto the MV-cine andMV-fluoro. Results: Datashowoptimal planning
beam angles that ensured highly conformaldosedistributionsandviewing tumor motion in SI, AP, andLR directionsderivedfrom the
cine datawerefeasible.Thepatienttumorvolume waslocalizedwith MV-CBCT,which representsanaveragestatic volumetric imageof
the patient over60 sec.The MV-fluoro dataconfirmedthetumor mass waslocatedwithin thePTV during treatmentdespiterespiratory
motion. Conclusion: Individualizing marginsusing 4DCT,deriving optimal beam anglesbasedon quasi3D motiondatafrom MV-cine,
localizing with CB, and verifying tumor motion and marginswith MV-fluoro is a clinically viable integrated technique,allowing for
inter- and intra-fractionmotionmanagement.


