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Purpose: To exploretheuseof mixed-beamtherapy(MBT), i.e.,combinedintensity-
modulatedelectronandx-raybeamsusingthex-ray multileaf collimator(MLC), in the
treatmentof headandneckand breast cancers.For shallow headandneck andpartial
breasttargets, theadditionof electronshasthepotential of improvingtargetcoverageand
sparingof critical structures and reduction of integraldose dueto rapid dosefallof f with
depthandreducedexit dose.Method and Materials: Dosecalculationsfor electron
beamscollimatedby theMLC wereperformedwith MonteCarlomethodsandintegrated
into a commercially-availabletreatmentplanning system.Energyandintensity
modulation of theelectron beamswas accomplishedby dividing theelectron beamsinto
2x2-cm2 beamlets,which werebeam-weight optimizedalong with intensitymodulation
of x-raybeams.MBT treatment planswerecreatedfor 8 shallowhead andneck and 9
partial breastirradiationcases,and optimized to obtainequivalenttarget dose coverage
comparedto theoriginal IMRT plans.MBT treatmentplanswereevaluatedwith respect
to target conformalityand integral dosein comparisonwith original clinical plans.
Results: Theshallowheadand necktargetswereshown to have reducedintegraldose
with MBT, on average8% lessthan IMRT, aswell as reductionsin doses to critical
structuresdistalto thetarget alongtheelectronbeamdirection. MBT partialbreastplans
hadanaveragereduction in integral dose of 14%,and alsoshowedimprovement in target
conformalityby anaverageof 24%. Conclusion: MBT showspromise for improving
normal structuresparing and reducingintegral dose,while maintaining targetcoverage
andincreasingtarget doseconformalit y.


