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Purpose: To evaluatetheeffect of air pocketson thedelivereddosefor MammoSite® treatmentsusingMonteCarlo (MC) calculations,
conventional treatmentplanning system(TPS),andTLD measurements.

Method and Materi als: A solid waterphantom wasdesigned and fabricated to simulatea MammoSite® treatmentwith an air pocket
outsidetheballoon.Dose measurements wereperformedusingTLD-100swith dimensionsof 3 mm x 3 mm x 0.9 mm and sensitivity
of +3%. The phantomwascomposedof twelve slabsof 30 cm x 30 cm Plastic Water with varying thicknessesto provide different
measurement distances from the balloon surface.The balloonvolume was34 cc, with a diameterof 4 cm. No contrastmediumwas
added to theballoonto avoidpossible doseeffectsdueto thecontrast.Hemisphere-shapedair pocketswith differentradii were milled
on top of the balloon surface. An MC algorithm with geometricmodeling based on the phantom design was createdfor dose
comparison.Thedosediscrepanciesfrom theTPS,TLD measurements,andMC calculationswerecompared.

Results: For a 25 mm air pocket, measureddosesfrom TLDs at variouslocationsof thecustomizedphantomand MC resultsagreed
with eachother.Themaximal discrepancybetweenTLDs andMC at differentmeasured pointswas3.68%. Dosedifferencesbetween
TPS and MC calculationat the air pocketwas6.37%,and lessthan5% at locationsotherthanair pockets.Doseswill alsobeshown
for a largerair pocket(5 mm radius).

Conclusion: The air pocket locatedoutside of MammoSite® balloon doesaffect the dose to surroundingtissueandthis dosecanbe
representedusingMC calculations.


