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Purpose The purposeof this study is to determine the effect of headscatterfor IMRT
fields.

Methods and material In air measurementsweremade for two typesof fields. For the
first type of fields, a series of offset fields with field sizes ranging between 10 and
21.5cmwereused.The offset changed between0 and10cm dependingon the field size.
Thedetectorwasalways placed on thecentralaxis (CAX). For thesecondtypeof fields,
headscatterfactorsweremeasuredfor a seriesof 10x10cm2 fields composed of slits 0.3,
0.4, 0.6, 0.8 and 1.0cm in width. In-air output ratio, Sc, for a seriesof clinical IMRT
fields wasalsomeasured. Sc is definedasdoseper MU measured in a water-equivalent
miniphantombetween IMRT field and a 10x10 cm2 openfield. The measurements are
comparedwith calculation usinga two-sourceheadscattermodel1.

Results Sc on CAX for thesameopenbeamwith differentoffsetchanged by up to 4% for
the Siemens accelerators. For stop-and-shootmethod,Sc for 10x10cm2 fields composed
of slit fields of different widths changes with the slit width to within 8% and6.4%for 6
and15MV, respectively.The8% uncertainty is completelydueto delivery error anddoes
not seemto correlatewith the slit width. The two-sourcemodelpredictsSc for all cases
including IMRT fields to within 1%.

Conclusion In-air output ratio changes with field shaping by up to 4%, even when the
point of measurement is within the radiation field. Thus, it is important to model the
headscatterin orderto predict Sc for IMRT fields.Our two-sourcemodelcan accurately
predicttheheadscatter for pointswithin radiationfield.

Ref 1: Med.Phys.31:2480-90 (2003)


