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Purpose: Intensity-modulated radiation therapy(IMRT) providesexcellentlateraldose
conformity while energy- and intensity-modulatedelectrontherapy (MBRT) can spare
distalcritical structures for shallow targets.This work aims to combineIMRT andMERT
for advancedmixedbeam therapy (MBRT) of breast and headandneckcancers.

Method and Materials: We have acquired a motorizedelectron-specificmultileaf
collimator (eMLC) for accuratebeamdeliveryfor bothconventionalelectron therapy and
MERT. TheeMLC is retractableto providelargeaperturesfor efficient photonand
electronbeamdeliveryfor MBRT. Extensivemeasurementswereperformedto verify
dose distributionscollimatedby theeMLC andto validate MBRT treatmentplans.Monte
Carlo based dosecalculation, treatment optimizationandleaf sequencingalgorithmswere
investigated for efficient andaccurate beamdelivery. This techniqueis being
implementedclinically for scalp, headand neck, and breasttreatment throughpilot
studiesthat arespecially designedfor dose escalation andhypofractionation.

Results: TheeMLC provides similar electronbeamcharacteristics to thatobtainedwith a
conventionalelectronapplicator/cutout.Theleakageis 1.8% for 16MeV electronbeams
andis lessthan1% for other lower electron energies.A typical MERT hasa 2-3
modulation-scalingfactor,which resultsin a maximum5% leakagedose thatis similar to
thatfrom IMRT. Themeasurement resultsagreed with theplanneddose distributionsto
3%/3mmfor bothuniform andheterogeneousphantoms.

Conclusion: We havedevelopeda MBRT systemfor thetreatmentof shallowtargets
thatconsistsof hardware toolsand softwaretoolsfor accurateand efficient beam
delivery.Thetechniqueis being implementedclinically for partial breast,scalp andhead
andnecktreatments.


