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Purpose: This work investigates clinical electron beamscollimated by an electron
multileaf collimator (eMLC) for modulatedelectron radiotherapy(MERT) treatment
optimization anddosecalculation.

Material and Method: In this work we used MCBEAM and MCSIM codes for
acceleratorsimulationandphantom/patient dose calculation, respectively. Particle phase
spacefiles at a planedirectly abovetheeMLC weregeneratedusingMCBEAM. For each
energywe first simulatedwith several monoenergetic electronbeams.Thena previously
developedoptimizationcodewas used to derive theenergyspectra of theclinical electron
beamto matchthemeasured percentdepthdoses (PDD). Thederivedspectrum wasused
in the MCBEAM to generate the phasespace file. Simulations were doneto generate
phasespacefiles for all the energies available 6, 9, 12, 16, and 20MeV. The MCSIM
codewasusedto simulatethe eMLC usingthe generated phasespacefiles asthe source
to calculate the dosedistributionin a water phantom.Regularand irregular shapeswere
formed by positioning leavesof the eMLC. Selected shapeswerethen simulated.Monte
Carlo simulateddose distributionswere comparedwith measurements. 
 
Results: Goodagreement (2%/1mm)wasachievedbetweenMonteCarlo simulations and
measurementsfor PDDs collimatedby bothelectronapplicators/cutoutsandby the
eMLC for all electronenergies andsquarefields.TheMonteCarlodosedistributions
resulting from multiple staticelectronfieldscollimated by theeMLC agreed to 3%/2mm
with ion chamberandfilm measurements.

Conclusion: In this studywe have, throughextensive verification, shownthatour Monte
Carlo code with the sourcerepresented by phasespacefiles is capableof accurately
modelingelectronbeamdelivery with the eMLC.


