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Purpose: Thepurposeof this study wasto quantify theeffectivenessof local shielding in reducing thestrayradiation exposureto a
patient receiving curative proton therapy for prostatecancerby varying the thicknessand material of the shieldingin the treatment
head.

Method and Materials: Effectivedose,E, waspredictedusingMonte Carlo simulationsof a 76-Gy prostatetreatmentwith protons.
A passive-scattering treatment nozzle was modeledtogetherwith a detailed anthropomorphic phantom. Protons, neutrons, and
photons were trackedthroughout the geometry. Tallies of energydeposition and fluenceweremadefor theseparticles in selected
organs. Elevendifferent compositionsof shielding material weretested,and thethicknessof additionalshieldingwasvaried from 0 to
35 cm. A comparisonwasmade between usingbrassandtungstenalloy for thefield-definingcollimator.

Results: E from stray radiation for the unmodified nozzle was 583 mSv for the prostate treatment. Additional shielding of the
treatment headreducedE by up to 66 mSv. Using tungsten alloy insteadof brass for the collimatormaterial reducedE by 50 mSv.
ImplementingbothtechniquestogetherreducedE by 87 mSv.

Conclusion: This study suggeststhat a significant reduction in effective dosefrom stray radiationmaybereasonablyachievablefor
patientsreceiving protontherapy. By addinglocalshieldingto thetreatmentheadandexchangingthebrasscollimatorwith a tungsten
alloy replacement,theeffective dose to protontherapypatientsfrom strayradiationwasreducedby 15%.
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