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Purpose:To compare the absorbed dose deliveredper photon to the lungs,heart wall, and breast by irradi ation of a breast
tumor via a novel electronic x-ray brachytherapy sourceto that delivered by a standard 192I r seed. Method and Materials: X-
ray spectrafor 20-50 keV monoenergetic electrons, in 5 keV increments,weregenerated using the GEANT4 Monte Carlo code
and realistic apparatus geometry. Thesespectra were then usedassimulated point sourceslocated2 cm beneaththe surface of
a breastof a femalevoxelizedphantom, generating 108 photons. Theemissionspectraof 192I r wasusedto simulate a point
sourcein the samelocation for comparison. Results: An averagedecrease by a factor of 1.75in doseto breastwas revealed
for when compared to 192Ir . Doseto the lungsshoweda decreaseby factors of 2 x 103 and 11at 20 and 50 keV electronenergy,
respectively, while the heart wall exhibited a decreasevarying by factors of 1.5x 104 to 17.6 for the sameenergies. Conclusion:
The lower dose(factor of 1.75on average)deliveredto localizedti ssueby a x-ray brachytherapy sourceis more than
compensatedby a substantial decreaseof dose(up to a factor of 1.5 x 104) delivered to vital organsadjacent to the treatment
area.Due to thesofter specta a novel electronic x-ray brachytherapy source sparesbetter the healthy ti ssues.

Comment [VT1]: either use Ir-192
or 192Ir with 192 in superscript


