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Evaluation of Breast Dose by Breast Pressure Thickness of
Breast Prosthesis Insertion

Lee Hyeon-Yong-Kim Ji-Soo

Department of Radiological Science, Catholic University of Pusan

Abstract Breast cancer is growing rapidly year by year and has the highest incidence since 2001, As a result, the interest
in mammography for early detection of breast cancer is increasing. However, mammography is accompanied by radiation
exposure and therefore it is necessary to reduce exposure dose through appropriate test conditions, The significance of
this study is that breast dose studies, which were limited to ordinary women, were applied to breast implant patient,
Using MCNP simulation, the phantom with prosthesis inserted was developed to compare dose by tube voltage by pres-
sure thickness, In addition phantom without prostheses has higher dose than phantom with prostheses, If these results
were used as basic data, it would be possible to recommend test condition guideline only for breast implant patients,
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Table 1, Compositon of targe and filter type of mammography device

Anode Element Atomic number Density (g/cm’)
Mo Molybdenum 42 10,22
Rh Rhodium 45 12.41
Pressure

/ paddle

Breast

T

Detector

Fig. 1. Modeling of Breast Implant Phantom
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Table 2, Breast dose for Breast Implant phantom thickness of various Tube Voltage with Mo/Rh (unit : mGy)
Breast Thickness
2 4
Tube Vottage cm 3 cm cm 5cm 6 cm
26 kvp 1.75 2,05 2,21 2.30 2.38
28 kVp 1.77 2.08 2.26 2.35 2.44
30 kVp 1.79 2.10 2.29 2.39 2,48
32 kvp 1.80 2,12 2.30 2.42 2,51
3.00E+00
2.59
2,57 .
2 50E+00 23 222 235 244
= 226 =
20 2,17 2.08
= 2.00E+00
u 1.77
b oAl
# 1.50E+00
0
-
"
© 1.00E+00
g
m
5.00E-01
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O!mplant ENon

Fig. 2, Breast Dose by Breast thickness of Non-Implant and Implant

1.75~1.8 mGy= F77} sfopdaps Afo] WA vepyt
o}, %3 26 kVpollAl= 2 em tH] 6 cm FA Q] 1 Al
0] 0,63 mGy =%k, 28 kVpol|Al= 0.67 mGy, 30 kVp
oA 0.69 mGy, 32 kVpollAl= 0.71 mGy A Yeht
o] woHdes FAE Zo|7t ARz AeR Uk
o}, TS W A2 T AEglo] 26 kVpollA 1,75~
2.38 mGyE 7P Worom 98 kVps 2.17~2.44 mGy,
30 kVp= 1.79~2.48 mGy, 32 kVp= 1.8~2.5 mGy=
Ago] wotdps Wt § Aefo] Wobst,
2. HYE R 70 ME R S & M HIt
RS 28 kVpE ALGA7]|AL HgEo] Ahdd g
Hygeo] fls WYY A=k vlugh A= Fig, 29 2t
FEo] gz W M2 2.17~2.59

1

2 2}o]= 0.40 mGy, 3 cmOl|A] 0.31 mGy, 4 cmo||A] 0.26
mGy, 5 cmoA 0.22 mGy, 6 cmo||A] 0.15 mGy= FHA7}

SAYASE BAE G5 qhe] A Aol At

v. o &

A WA 1S 9] 13]¢1 ICRPE] publication 1039] )
=W Zek AR FopofA]l A A tisiA = S}
WEE ofa HAe) A AFS A8ohES Ansh 9]
CH15), et St o4 RSte] WE 33} olo]
M2 R 43E B Al Bsin B SHHY
(Average glandular dose : AGD)2 {4} A3 H5-Hloj
Alglol 3 mGy olstE Harskal QlrHie], webA] 2 A
S 2N S AR RSl AL kol e HS
Hajo] St 48 Bk WS Slak H1e) A 22

Mo Mz rr ri

b 7)e3E 20209 A)437 A6E 471



ol

o
o
s

wiAsl) ol 7|2ARE AT s FaE g 1
Ayt SH TAE MRS B @S 1 2 cm, 3 cm, 4 cm,
5cm, 6 cm 08 SHF AFo] Z71519c), o] A&
Q] 57e] AFH17], Z7got 2“4«] ﬁ?[lS]@r && A

5 ol B3 MY Tl 1 T HFS vng

pi

51 1y o) G Mol uYTol 4R AR 4
of WA Lrehtom FAZ} FA9) A4E HYE G- 2
of Al Aol7} Zhastaih, ol HyEo] WAL F4
7] WEo R ekl

U ERE AR el B AR FAATS 4

oFE QPHA21e14 ALK 3 mGyE ZSHA ¢k
Y B A9 A SR A% A mE
o] mAro R PR 7K 4 glonz Ayt
SyElofof 7T, et MY 4te) Welo] HYZ
Wil s e A depstont B 31 2

Y /‘éﬁé 22t

=)

=

o)

flo

o
=2 oy

M

H
T o

T»M AN ek
3 249 45wl s £
oA € T g e

7o) F7h= o

=

% 2 o
2 Hr A

o o 4o Ho
X
ra
o £ o
iul
=
|

k
N
N
e u
fo
ot

REFERENCES

[1] Hong EA, Lee IJ, Suggestion of the manual exposure
condition guideline for reducing patient dose in dig—
ital breast tomosynthesis, Journal of Radiological
Science and Technology. 2015;39(4):483-91,

[2] Park HS, Kim HJ, Lee CL, Cho HM, Yu AR,

Standardization of the method of measuring Average

Glandular Dose(AGD) and evaluation of the breast

composition and thickness for AGD, Journal of

Korean Society of Medical Physics, 2009;20(1):21-9,

Healthcare Bigdata Herb, (https://opendata, hira, or kr)

[4] Lee SH. A study on absorbed dose in the breast tissue

using Geant4 simulation for mammography, Journal

of Radiological Science and Technology. 2012;

35(4):345-52,

[56] Go KO, Assesment of subject dose in mammography

and its implication in the screening practice,

[master’s thesis], Perth: University of HanYang;

2004,

Jang SY, Oh WG, Park JB, Jin GH, The energy spec—

trum and phantom image quality according mam—

(6]

mography target—filter combinations, Journal of
the Korean Society of Radiology. 2013;7(1):51—5,
Kweon DC, Lee EM, Hong SM, Analysis of the com—
pression force and thickness in the screening
mammography. Journal of the Korean Institute of
Industrial Engineers, 2002;606—10,

Hong DH, Evaluation of usefulness of image by us—
ing new compression paddle for mammoplasty pa—
tient during mammography. Journal of Radiological
Science and Technology. 2015;38(3):229-35,
Jung HM, Jung JE, Hyun HJ, Won DY, The evalua—

tion of space dose distribution for digital mammog—

[9]

raphy equipment, Journal of the Korean Society of
Radiology, 2015:9(1):59-63,

[10] Lee JS, Ko SJ. Image quality and dose evaluation
using monte carlo simulation digital mammog—
raphy system, The Korean Contents Association,
2013;14(6):1-8,

[11] Ministry of Food and Drug Safety, Guidelines for

patient dose recommendation, in mammography,
Radiation Safety Management Series, 16:1—-26,

[12] Sari F, Mahdavi SR, Anbiaee R, Shirazi A, The ef—

fect of breast reconstruction prosthesis on photon

472 Journal of Radiological Science and Technology 43(6), 2020



HEYE AT e ool uhE g M 37}

ol

dose distribution in breast cancer radiotherapy,
Iranian Journal of Medical Physics, 2017;14(4):
251-6,

Salehi 7, Balvasi E, Aziz M, A review of the recent
Monte Carlo (MC) simulation for dosimetry in
mammographic applications, Malaysian Journal of
Medicine and Health Sciences, 2018;14:76—81.
Jung HR, Hong DH, Han BH, Testing and analysis
of tube voltage current in the radiation generator
for mammography, Journal of Radiological Science
and Technology, 2014;37(1):1-6,

ICRP, Recommendation of the international com—

mission on radiological protection, ICRP 103; 2007,

[16] TAEA Safety Series No.115. International basic

safety standards for protection against ionizing
radiation and for the safety of radiaition sources;
1996,

Sin GS, Patient dose in mammography, Journal of
Radiological Science and Technology. 2005;28(6):
293-9.

Kang JA, Kim KN, Jo YK, Average glandular dose
according to compression breast thickness, Journal
of The Korean Society of Radiological Imaging
Technology. 2011:1-10,

Kim JS, Cho YI, Kim JH, Evaluation of breast dose
in mammography for breast implant patient using
a monte carlo simulation, Journal of the Korean
Society of Radiology. 2020;14(3):253-9,

e 82 48]
AR} JER SAIER|stm WAt} ESTES
AR 2ris SAIEE|Stm WAt} T,

b 7)&38 2020 Al437 A6E 473





