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Purpose
Recentstudiesdemonstrate thatimaging proceduresin radiotherapyfor patient setupmayaddsignificantly to thedosesto thenormal
tissuesof theradiotherapypatient, especially usingMV andkV cone-beamCT (CBCT). Theseimagingproceduresaddthedoseto an
alreadyhigh level of therapeutic radiation to organs.Accounting for image-guidancedoseis becomingincreasingly importantfor
radiation oncologists with regards to thetotal doselimi t for normal tissues.This studyis to accuratelymodelandquantitate the
additional dosefrom image-guidanceprocedures,especially kV CBCT,aspartof radiotherapy dosein thepatienttreatmentplanning.
Method and Materials
Unlike megavoltagephotonbeam in which thedosecalculationsmainlydepend on theelectron density of themedia,thedose
calculationsof kilovoltagex-raydependon atomic numberof themedium dueto thephoto-electric effect.Therefore,kV x-raydose
calculationis not available in current radiotherapytreatmentplanningsystems. TheMonteCarlo codeBEAMnrc wasusedto generate
kV CBCTbeamsandDOSXYZnrc wasusedto calculatedoseto thepatientusing volumetric CBCT images. Thedose-volume-
histograms(DVHs) for organswereevaluated.
Results
For a representativehead-and-neckcancer patienttreatedwith 33 fractions of IMRT, if thekV-CBCT procedurewasusedin each
treatment fraction, theaccumulativeimagingdosecantotal 230cGyto 95%of theeyevolume, a minimumof 132cGyto 90%of the
soft tissues within theimagedvolume, and 528cGyto 90% of thecervicalvertebralvolume.
Conclusion
TheDVH analysesshow signif icantdoses to radiosensitive organsfrom repeatedCBCTprocedures.Hence,themanagementof
imagingdoseduringradiotherapyis importantto reducetherisk of complications.Total therapeuticdoselimits in thetreatment
planningprocessmayneedto includetheadditionalx-raydoseto radiosensitive organsfrom image-guidanceprocedures.


