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Purpose: To investicate the dose accuracyof modulated dectron radiotheapy (MERT)

delivered using the photon miilleaf collimator (pMLC) on a SiemenBrimus &celerator.

Method and Materials: A MonteCalo basednversetreatment planningystem vasdevelopel
for the 3Dtreatnent planning processPhase pacedata of 6,9, 12and 15 MeV é&ectronbeams
were accuraly commssionedand used s1theinput source ér Monte Carlo dse catulations.
Treatmentplanning wa peformed based on a 3D CT data of &reas phantom”which mimics
a breas cancer patient. SSOQvas chosen 60 cm in the planninfgaed on the previous
investigation. Rigorous filnand ion chamber dosinty wascarefully egablished for the MRT
plan veification using the breast phatom and asolid water phantom. The MERT plan
verification was doe by comparing isodos distributions, dos@rofiles and point doss with

those dtained fromthe MonteCarlo plan calwlations.

Results: The plan wa deliveed with 22 segments ith both energy and intensity modilated.
Therelative isodose distributiorend doseprofiles between film meaurements and calfations
agreed each dter within 1%/1mm.Absolue doses givenythe ion chambe meauranents in
the olid water phantom showvdedifferences from thévionte Carlo dos calculations by 1.7%
0.5%, 1.6% and 1.5% for 6, 9, 12c 15 MeVenergy component ohe plan regectively while

overall measuredabsolute dosecauracy is1.37%. In addition, the dose altéian caused by the
film in the lung region waidentified and confirmed byrecalculating the tréeent plan with

detailedgeonretry that includes both the film (thickness and density) and the breasintom.

Conclusions: Our in-housedevelopd Monte Carlo treament planning syem is capable of
pefforming accurate dosefculation and treatmemptimization for MERT ,andthe pMLC hasa

greatpotential to delive MERT tregment plansaccurately and efficiently



