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Purpose: To evaluatethe dosimetricuncertainty when using small electroncutoutsin electronradiotherapy. Monte Carlo simulation
verified by measurement wasusedto predictthevariationsof dm, R90, R80 andrelativeoutput factor (ROF) for smallelectron cutouts with
field centersshifted away from thebeamcentral beam axis(CAX).

Methods and Materials: EGSnrc-based codes(BEAMnrc andDOSXYZnrc) wereusedto predictthe beam profiles and percentdepth
doses (PPDs)of a 4 cm diametercutout with field center shifted0, 2, 4, 6, 8 and10 mm from theCAX. Electron beamswith energiesof
4, 9 and16 MeV produced by a Varian 21 EX linac wereused.The Monte Carlo simulationwasverified by measurementusinga big
scanning water tankanddiode. The measuredbeamprofilesandPDDsagreewell with simulation results within ± 2%. Thedependences
of dm, R90, R80 andROFon theshifted distancefrom theCAX werecalculatedandmeasured by theMonte Carlosimulation anddiode,
respectively.

Results: dm, R90 and R80 do not changewith the shif ted off-axis distancefor the 4 MeV electron beams.However,these parameters
decrease with increaseof theshif teddistancefor the 9 and 16 MeV beams. This maybedueto therelatively shorterelectron pathlength
of the 4 MeV beamcompared to the dimension of the circular field. The ROFsdecreasewith increaseof the shifted distance for all
electron beamenergies. Both measuredandMonte Carlosimulatedresults agree well within ± 2%.

Conclusions:Monte Carlo simulation is provedto be useful to predict thevariationsof dosimetricparameterssuch as dm andROFwhen
the small cutout centeris shifted away from the CAX in the electronradiotherapy.This avoids time-consuming measurementin the
dosimetricQA.


