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Purpose: To quickly calculate central-axis depth dosesfor arbitrarily-shaped electron insertsusing precalculated differentialdose
data.

Method and Materials: Monte Carlo simulation (EGS4)is usedto obtain phasespace distributions in a planeupstream from the
insert. From thesedistributions,central-axis dose in a waterphantomis calculatedfor a) an openconfigurationwith no insertin the
applicator andb) a fully shieldedconfiguration with a completely solid insert. Dif ferentialdose datasetsarecreatedby tagging the
locationof particlesastheypassthrough theinsertandscoringcontributionsto thedose from differentregions. For arbitrarily-shaped
inserts,theFinal ApertureSuperposition Technique (FAST) codeaddsopenand shieldedcontributionsgiven anoutlineof the insert
opening. Differential dose datasets are calculatedfor a rangeof energies(6-21 MeV), applicator sizes(10-25 cm), and source-to-
surface distances(100-110 cm). FAST calculationsarecomparedwith full MonteCarlo simulationthroughtheinsertusing thesame
initial phasespacedistributions.

Results: FAST depth dosesare similar to the full simulation but tend to be slightly lower in dose,particularly for higher energy
beams. This “collimator effect” is dueto theinability of FAST to scoredosefrom particlesthatescapetheshield throughtheedgesof
the insert opening. An average collimator effect curve hasbeendefined using a linear fi t to the average differencebetweenfull
simulation andFAST for a 2 cm diameteropening anda fully openapplicator. Usingthis curve to correct theFAST dosesresultsin
meanresidualerrorsandstandard deviationsin theseerrors of lessthana percent.

Conclusion: With a minor correctionfor the collimator effect, the FAST programcanaccuratelycalculatecentral-axis dosesfor a
largerangeof treatmentparameters.


