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Comparison of Shield of Breast, Thyroid, Eyes for Exposure Dose Reduction in
Mammography
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Abstract This study was conducted to reduce the exposure dose to the breast and adjacent organs as the number of
Mammography increased, Therefore, it has been designed a shield in lead, bismuth + tungsten, and bismuth that does
not require to be equipped by the patient, in which each type of shield was compared and analyzed of radiation ex-

posure dose to breast,

thyroid, and eye. Using a mammography machine, optically stimulated luminescent dosim-

eter(OSLD) was inserted to bilateral breast, thyroid, and eye of a dosimetry phantom to measure dose radiated onto the
phantom, Shielding device was made in different thickness of 2mm, 3mm, and Smm and dose evaluation was performed
by measuring the dose while using lead, bismuth, and bismuth + tungsten prosthesis, When each shields combined with
shielding device, were compared of dose, all showed similar does reduction in the dose to breast, thyroid, and eye in
both cranialcaudal and mediolateraloblique view, Based on the current study, bismuth and bismuth + tungsten can replace
conventional lead shield and it is anticipated to safely and conveniently reduce radiation exposure to breast, thyroid, and

eye with the shield that does not require to be equipped.
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Table 1, Two-way ANOVA analysis - according to the shield type

Sum of Squares af Mean Square F P
Thickness 16.48 2 8.24 0.121 0.886
, Type 35.26 2 17.63 0.26 0.771
CC View
Thickness = Type 34.66 4 8.06 0.128 0.972
Residuals 17709.98 261 67.85
Thickness 95.95 2 47.98 0.473 0.624
MLO View Type 330,01 2 165 1.626 0.199
Thickness = Type 17.34 4 4,34 0.043 0.997
Residuals 26490.16 261 101.49
Table 2, Two-way ANOVA analysis- CC View
Sum of Squares af Mean Square F P
Breast_RL 465.55 1 465.55 52,28 { .001
Breast Type 617.94 3 205,98 23,13 { .001
Residuals 819.19 92 8.9
Thyroid_RL 0.08 1 0.08 0.03 0.863
Thyroid Type 298.13 3 99.38 38.11 ( .001
Residuals 239.93 92 2,01
Eyes_RL 4,17 1 4,17 1.234 0.27
Eyes Type 662.08 3 220.69 65.347 { .001
Residuals 310,71 92 3.38
Table 3, Post Hoc Test - CC View
Comparison
Type Type Mean Difference SE af t Pukey
None Pb 7.945 1.09 92 7.291 ( .001
Bi+W 4.852 1.09 92 4.453 (.001
Bi 7.91 1.09 92 7.26 ( .001
Breast
Pb Bi+W -3.092 0.77 92 -4.017 ( .001
Bi -0.034 0.77 92 -0.045 1
Bi+W Bi 3.058 0.77 92 3.969 (.001
None Pb 5.815 0.59 92 9.862 ( .001
Bi+W 5.783 0.59 92 9.807 (.001
) Bi 5.656 0.59 92 9.591 ( .001
Thyroid )
Pb Bi+W -0.032 0.417 92 -0.078 1
Bi -0.16 0.417 92 -0.383 0.981
Bi+W Bi -0.127 0.417 92 -0.305 0.99
None Pb 8.345 0.671 92 12,436 { .001
Bi+W 9.001 0.671 92 13.414 { .001
Eyes Bi 8.152 0.671 92 12,149 (.001
Pb Bi+W 0.656 0.475 92 1.383 0.513
Bi -0.193 0.475 92 -0.407 0.977
Bi+W Bi -0.849 0.475 92 -1.789 0.285
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Table 4, Two-way ANOVA analysis- MLO View

Sum of Squares af Mean Square F P
Breast_RL 492,99 1 493 37.31 ( .001
Breast Type 325,51 3 108.5 8.21 ( .001
Residuals 1215.47 92 13.2
Thyroid_RL 39.87 1 39.87 11.07 0.001
Thyroid Type 522.19 3 174.06 48,35 ( .001
Residuals 331.18 92 3.6
Eyes_RL 0.3 1 0.302 0.117 0.733
Eyes Type 370.16 3 123,388 47.779  .001
Residuals 237.59 92 2.582
Table 5, Post Hoc Test - MLO View
Comparison
Type Type Mean Difference SE af t Dtukey
None Pb 5.483 1.327 92 4,131 ( .001
Bi+W 2.066 1.327 92 1.556 0.409
Breast Bi 2.075 1.327 92 1.563 0.405
Pb Bi+W -3.417 0.938 92 -3.641 0.002
Bi -3.408 0.938 92 -3.631 0.003
Bi+W Bi 0.009 0.938 92 0.01 1
None Pb 8.342 0.693 92 12.04 ( .001
Bi+W 6.347 0.693 92 9.161 ( .001
Bi 6.385 0.693 92 9.216 ( .001
Thyroid
Pb Bi+W -1,995 0.49 92 -4.072 ( .001
Bi -1.957 0.49 92 -3.994 ( .001
Bi+W Bi 0.038 0.49 92 0.078 1
None Pb 7.022 0.587 92 11,966 ¢ .001
Bi+W 5.334 0.587 92 9.09 ( .001
Eyes Bi 5.416 0.587 92 9.23 ( .001
Pb Bi+W -1.688 0.415 92 -4.067 { .001
Bi -1.606 0.415 92 -3.87 0.001
Bi+W Bi 0.082 0.415 92 0.198 0.997
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