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smallfield sizes

Purpose: To investigatethecharacteristics of thedosedistribution of passively scatteredprotonbeamsfor field sizessmallerthan5
x 5 cm2 throughmeasurement and comparisonwith theresults of calculation by theEclipse treatmentplanning system(TPS).

Method and Materials: The spread out Bragg peak (SOBP) curvesand profiles of the passively scattered proton beamswere
measuredusingPTW Markus andPinPoint ion chambers in a PTW MP3 water tank for field sizesof 10 x 10 cm2, 5 x 5 cm2, 2 x 2
cm2 andother small fields usedin patienttreatments. Theprofilesof small fields were alsomeasuredby film dosimetry to assessthe
detectorsizeeffect.The field sizefactors (FSF)weremeasuredusingthe ionization chambers.MeasuredSOBPS andprofiles were
comparedwith theresults of EclipseTPScalculation. SOBPsof differentfield sizeswerecomparedto asses anysignificantchangein
thedosedistribution with field size.

Results: Both measuredand EclipseTPScalculatedsmall field SOBPsshowsignificant dosenon-uniformity betweenthedistal 90%
to proximal 95% ascompared to thoseof the larger fields. The penumbrawidths did not change significantly in reducingthe field
sizefrom 10 x 10 to 2 x 2 cm2. Profiles calculatedby Eclipse TPSagreevery well with themeasureddatavalidatingtheaccuracyof
the TPSfor small field dose calculation. FSFwere foundto beinsensitive to thedecreasein field sizeup to 5 x 5 cm2, but is reduced
significantly in going from 5 x 5 to 2 x 2 cm2. FSFfor smallfields hasa complexdependenceon energyandsnout position.

Conclusion: Small field proton dose distributions were found to havecertain unique features that require special attentionwhile
usingthemfor treatmentplanning.


