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Purpose:
Study a potentialmeansof partially attenuatingX-raysfrom theXoft Axxent™ systemovercontrolled spatial areas, while minimizing
changesto depth-dose characteristics. This would bethebasis of anenabling technologyto sculptbrachytherapydosepatternsto, for
example, sparecritical structuressuchas skin in breastbrachytherapytreatments.

Method and Materials:
Measurements of output weremadefrom theXoft 50 kVp sourceattenuatedby thin (0.001”)dot-shapedlayers of silver, with
diameters of severalmm. Measurementsweremadewith azimuthalscansaroundthe sourceat distances from 2 to 7 cm. Thedots
wereattachedto thesourcecooling catheter,approximately2.6mm from thesourcecenter. Attenuation calculationsandMonteCarlo
studiesof theeffectwereperformedusingEGSnrc.

Results:
Partially attenuatingdotsof silver createshadowsin measureddosethatagreewith attenuation calculationsin proportion,and in the
critical behaviorof howthe attenuationvarieswith distance. MonteCarlostudieswereconsistentwith measuredresults. Materials
otherthansilver (or elements nearby in atomic number)will hardenthebeam, andsotheattenuationwill lessenwith distance.Silver
hasmuchlessof a hardening effect, because theK absorption edgereducesthehigherenergyportion of thespectrumat a rate similar
to thelossesin thelower energy region.

Conclusion:
It is possible to createpredictable, directedshadowsin dose aroundtheXoft 50 kVp x-raysourceusing practical thicknessesof silver
foils. Theshadowshavesoft edges owing to penumbraleffects whenthedots areplacedon thecoolingcatheter,within a few mm of
the source. Suchshadows could beusedin futureapplicationsto sparehealthy tissueduring brachytherapy.In a simulatedbreast
treatment plan,using a simple modelof the attenuation,isodoselines wereshifted by severalmm.


