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ABSTRACT

Mammography has the advantage of being economical, simple and effective in detecting microcalcification, but
breast is a highly sensitive organ and is accompanied by the risk of an over-exposure. While accurate dose
assessments are important to prevent this, current breast dose assessments are limited to breast implant patients.
This purpose of this study was to identify dose variations due to tube voltages by forming a mock-up with breast
implants for an accurate dosimetric assessment on breast implant patients. As a result, doses from the presence
of breast implants were smaller than those from the absence of the mammal. As the result of the change of the
voltage to 26, 28, 30, and 32 kV, the imcreased tube voltage included larger dose regardless of the presence of
Breast implant. Therefore, it is believed that diagnosis recommendations for breast implants will be possible if
further studies on internal and external bioretical imaging and quality assessment are carried out as the basis for

this study

Keywords: Mammography, Breast implant, Dose assessment, Monte carlo simulation

I. INTRODUCTION
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II. MATERIAL AND METHODS
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Fig. 1. Geometry of MCNPX Simulation.
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Fig. 2. Breast Insertion of MIRD Phantom.

Table 1. Compositon of Breast Implant of phantom.

Composition Ratio (%)  Volume (cm3) Density (g/cm3)

C 32.39
H 8.15
6X6X6 200
(6] 21.57
Si 37.8
2. A9 Wy
21 Y 238 X 29 EY 24
T XA HJAF A A AR ge 4= 28
TFAE Tsey 21S Vo= #AS) 26, 28,

30, 32 kel tigk olux] ~HAERHS 2533,
XA#e] e} FE 23S 58] B ud(Molybdenum,
Z=42) - =F(Rhodium, Z=45)% ©] &3}l on, AE
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tube voltage in Mo/Rh combination.
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Table 2. Lt. Breast Dose of Non-Implant and Implant.
(unit: Gy / particle)

Absorbed dose (Gy)

Tube Voltage Non-Implant Implant
26 kV 6.26E-18 5.09E-18
28 kV 6.40E-18 5.23E-18
30 kV 6.50E-18 5.30E-18
32 kV 6.56E-18 5.36E-18

HAE 26, 28, 30, 32
kVE F7letls ol #de] A% 54 A3gS
Table 3 YERATE B3P Eo] gl AH A4S,
32 kVoll A 6.56E-18 Gy/particle® 7} 37 LFEFS:
o, 26 kVolA 6.26E-18 Gy/particleZ 7} W&
ARE Btk RE¥E AY WY 32 kVellA
5.90E-18 Gy/particle® 7} & A5 H oM,
26 kVoll A 5.49E-18 Gy/particle® 74 W& A=
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Table 3. Rt..Breast Dose of Non-Implant and Implant
(unit: Gy / particle)

Absorbed dose

Tube Voltage (kV) Non-Implant Implant
26 kV 6.26E-18 5.49E-18
28 kV 6.40E-18 5.78E-18
30 kV 6.50E-18 5.85E-18
32 kV 6.56E-18 5.90E-18
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Table 4. Ipsilateral and Contralateral dose with the change of kVp in Left Cranio-Caudal View.

(unit: Gy / particle )

Lt. Breast(Ipsilateral) Absorbed dose

Rt. Breast(Contralateral) Absorbed dose

Tube Voltage Non-implant Implant Non-implant Implant
26 kV 6.26E-18 5.09E-18 1.82E-18 1.75E-18
28 kV 6.40E-18 5.23E-18 1.88E-18 1.81E-18
30 kV 6.50E-18 5.30E-18 1.92E-18 1.84E-18
32 kV 6.56E-18 5.36E-18 1.95E-18 1.87E-18

Table 5. Ipsilateral and Contralateral dose with the change of kVp in Right Cranio-Caudal View.

(unit: Gy / particle)

Rt. Breast (Ipsilateral) Absorbed dose

Lt. Breast (Contralateral) Absorbed dose

Tube Voltage Non-implant Implant Non-implant Implant
26 kV 6.26E-18 5.49E-18 1.83E-18 1.52E-18
28 kV 6.40E-18 5.78E-18 1.89E-18 1.67E-18
30 kV 6.50E-18 5.85E-18 1.93E-18 1.71E-18
32 kV 6.56E-18 5.90E-18 1.97E-18 1.74E-18

IV, DISCUSSION
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