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Evaluation of Absorbed Dose According to Nanoparticle Density During the Breast

Cancer Brachytherapy

Deuk-Hee Lee"-Ji-Hee Nam?-Jung-Hoon Kim®
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Abstract The purpose of this study was to evaluate the efficacy of brachytherapy of breast cancer by dose assessment
which a steady increased in Korea women, The dose assessment was performed using the MCNPX program, a MonteCarlo
simulation technique. The sources used for brachytherapy was 192Ir, And nanoparticle which used for dose enhancement
was gold. The density of nanoparticle was 7, 18 and 30 mg. Evaluation of absorbed dose according to distance is meas-
ured at a distance of 30, 50, 100 and 200 em from the patient. As a result, The breast absorbed dose results increased in
proportion to the density of nanoparticle, And the surrounding organs were not significantly different according to the
density, But, in some organs, the absorbed dose decreased as the density of nanoparticles increased. Absorbed dose ac-
cording to the distance was in inverse proportion to distance.
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Fig. 1. Schematic diagram of MIRD phantom
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Table 1. Characteristic of '®lr which used in brachytherapy

Average
, HVL-Lead  Exposure rate
Isot E Half-lif
sotope (:Ae;\%y T m) Reaemor R
Iridium
192 0.397 73.8 days 6 4.69
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Fig. 2, Measurement point of absorbed dose according
to the distance from patient who undergo left
breast brachytherapy in MCNPX
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Fig. 3. Absorbed dose of breast according to the nanoparticles
density
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Fig. 4. Absorbed dose according to distance from patient
who undergo breast brachytherapy by density of
nanoparticles

Table 2, Absorbed dose of surrounding organs according to the nanoparticles density when used 192Ir source in right breast

brachytherapy
(unit: cy/e)
Left breast Right breast
0 ng 7 g 18 mg 30 g 0 ng 7 g 18 mg 30 g
Trachea 1,46E-16 1,40E-16 1,49E-16 1,46E-16 1.46E-16 1,49E-16 1,46E-16 1,45E-16
Thyroid 0.39E-17 6.50E-17 5.98E-17 6.46E-17 6.37E-17 6.10E-17 6.66E-17 6.19E-17
Bronchi 6.12E-17 5.69E-17 6.66E-17 6.34E-17 6.07E-17 5.96E-17 6.48E-17 5.77E-17
Left lung 9.87E-16 9.83E-16 9.79E-16 9.71E-16 8.10E-17 8.01E-17 7.98E-17 7.93E-17
Right lung 7.99E-17 7.99E-17 7.87E-17 7.92E-17 9.82E-16 9.80E-16 9.69E-16 9.66E-16
Heart 5.03E-16 5.00E-16 4,97E-16 4,96E-16 5.10E-16 5.03E-16 5.03E-16 5.03E-16
Esophagus 2.14E-16 2.11E-16 2.07E-16 2.18E-16 2.01E-16 1.99E-16 1.99E-16 2.00E-16
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