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Purpose: Thepurposeof this studyis to compareandevaluate severaldosimetry and
simulationtechniquesthat canbeusedto quantifythebeam profilesin small radiation
fields,especiallyin thepenumbral regions.

Method & Materials: Several different radiationdosimetry techniques,including ion
chamberdosimetry(RK & PinPointchamber), diodedosimetry(Scanditronix stereotactic
diode), andradiographic (EDR) andGafchromic(HS) film dosimetrywereutilized to
measurethebeamprofiles of 5 mm and 45 mm radiosurgery fields at 95 SSDanddepth
of 5 cm. Theprofiles from theion chambers werefurtheranalyzedusing a detector
responsefunctionpreviouslydeterminedby MonteCarlo simulationsusing
deconvolution methodsto reducethebeambroadening effect produced by thefinite
detectorsize. Thesameradiosurgery fieldswere alsomodeled usingMonteCarlo
(MCNP5)simulation, including modelingchambersandtheir respective responses.The
beampenumbrasfrom thevariousdosimetry andsimulationtechniqueswerethen
compared.

Results: For the5 mm cone, theMonteCarloand diodemeasurementswerein
agreementwith a 20%-80%penumbra at 1.1mm. Gafchromicfilm andthedeconvolved
RK measurementswerelarger at 1.8mm. EDR film andtheraw RK chamber penumbras
were2.7mm. For the45 mm conethepenumbraresultswereasfollows: MonteCarlo-
2.7mm; diode-2.0mm; Gafchromic-3.2mm; deconvolvedRK-3.6mm; EDR-3.7mm;
andraw RK-4.1mm.

Conclusions: MonteCarlosimulations,stereotacticdiodemeasurementsand
Gafchromicfilm havea rangeof penumbrasthatarewithin ~ 1 mm for stereotactic
cones.For ion chambers,such astheRK chamber(radius2 mm),deconvolutionof
previously determined detector responsefunctionscanreducepenumbralbroadening due
to thelargerdetectorsize.


