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Breast cancer is the second leading cause of women cancer death in Korea. The key for reducing disease
mortality is early detection. Although digital mammography (DM) has been credited as one of the major reasons
for the early detection to decrease in breast cancer mortality observed in the last 20 years, DM is far from perfect
for several limitations. Digital breast tomosynthesis (DBT) is expected to overcome some inherent limitations of
conventional mammography caused by overlapping of normal tissue and pathological tissue during the standard

2D projections for the improved lesion margin visibility and early breast cancer detection.

In this study, we

compared a DM system and DBT system acquired with different thickness of breast phantom. We acquired breast
phantom data with same average glandular dose (AGD) from 1 mGy to 4 mGy under same experimental
condition. The contrast, micro—calcification measurement accuracy and observer study were conducted with
breast phantom images. As a result, the higher accuracy of lesion detection with DBT system compared to DM
system was demonstrated in this study. Furthermore, the pain of patients caused by severe compression can
be reduced with DBT system. In conclusion, the results indicated that DBT system play an important role in breast

cancer detection.

Key Words: Digital mammography, Digital breast tomosynthesis, Breast phantom, Average glandular dose,

Contrast

Mo B

L F9eke A AR E Zrtsle FAo|H, 3
o4 oF W& 29]0l] sfd3tvhe Aol Wk vt °‘D}”
2005 WFEE g Gukel w3 W yAo wlEw] gulek
T 329 59 AZEENA 0, 1718 9%, 2715 89%0ll
ol 21} 3719} 4719 A$ 59%, 28%% FAs] HolZx}
ol HA frbetel A 27 gks F3lo] AEFE| Fof
Avke Aol whsl Rl whet 22 2 Agk WhAof] 340l

nzx 3 9k

o] =i 20129 % AN (uFHr|Et)o] QPor FxnATA
o] s ol FE AT (AT, No. 2012-0004846).
o] =88 2012 79 129 H8ke] 20 12»1 1€ 28Y A= A3
AJAAA A8, (220-710) F9E AFA AANZ 134
AAheta By e AR g}
Tel: 033)760-2983, Fax: 033)760-2562
E-mail: hjk1@yonsei.ac.kr

WAl QAL DT fue A A S
& 7] 7] (mammography) & /‘]-%— 3 Qi) o] & 3XY T2 E
XAE 2

7}Zl B A9 m % £35o] vhe

]
Jm xxu 2z} Ao
A9 2ol AurE EAF I EH|9 Zoldl
SrEE Qlstel ey ool a4 4
o] 011;]_ w3k Ou]_ zZAS WA HA

B E FolsA sar #Are) $HYT PANT S
o|EF UAE @Ed77I= Aol A4 25 b (11

]

@4%°

kg)~45 Ib (204 kg)o] HEE Hdsla e XY 22 o
2 olFolA Q& oA Y S A 5]

s ARz oz G GBS At e 3F
_x.]' H]H“’é‘]—];}_ 2) H]—U:]oﬂ XK’]J/]—O] g/] % —c‘;}_o:‘ 0:]‘:1_] 7]_5_‘_0”
A Ggs 5 X9 dAE R

(Digital Breast Tomosynthesis, DBT)+ computed tomography

- 261 -



Ye—seul Kim, et al : Comparison of Digital Mammography and Digital Breast Tomosynthesis

CTRTRE 3Hdo] Wol A} be Ao s nad 2ukst  Koreash 349 SRR §ubeked 4341 717] Digial breast
Al gAS AT = Aok AFAE g oJAFS E@l tomosynthesis, Korea Electrotechnology Research Institute,
W] Zo] ARE sobd F dn? FAel g 53 Korea)'e‘ *}J‘L*Pﬁ‘:]'(Fig 1).

—u
$ WAY & 9T AEET F9E 2 57 0 Ao B5 FFEYS W Tugsien, W), DEIE 2
o S kel glo] A SEE AER % 4 AL FRiodum, RDSE 29 XA F0E ASeon 3

A o] 9tk od Al 30 kvpe FYe FAHHE AAslArh Fig 1ad

olol] # Aol A= DM} DBTE Ageto] dolAl o4 Brestiger HIAA Aalw A4 wgk w4 427 9 03

& AR FHA HyLE B v)lasto] B3 AAE DBT mm9 24 AAoF AslE-d(CC view: craniocaudal view)
E AEE A T B3t W AFo] 7hsdkA Az o7 s S5

sk 91 E1A9 55447171 o phosphor/CMOS

B 7137](2923MAM, Dexela Ltd., UK)S A-&3lo] ©h

ME L gy Al ZARE(step and shoot mode)E -3l +21° H $oll 4]

of 3% 3|Aslw F 1579 FAGYS derhFg 1b).

o|g A dojR AL Ee|vls R ZA|o] E(SPS: separable

B AFolA= HA” 303 7]7](Brestige, MEDI-FUTURE,  paraboidal surrogates)oll 718b5 & 2% 7] gk 23}

(ML-EM: maximum-likelihood expectation-maximization) %3l

U5 Agsto] d4e AT

Bkl o] &% A& A o] vhE 7 A
WS ALsisich st =249 A" F el
CIRS Mammography %17 AJE(Model 012A, CIRS, USA)<}k
Sdd 239 e 5 sl BR3D FHE CIRS 020
(Model 020 BR3D Mammography phantom, CIRS, USA)S ©]
£3to] oWl AFE A rhFig. 2).” 49 A 3
7He 918 445 WL Fig 29} 22 0124 B9 giglo
2 =43 e S7HEAR o|FolA 9o 50% glan-
dularity®] el Ag3slgic}. olg] Ao FU3 w7 e
= T 3 A HPell= 3, vAA ] 5o Ry it

“

Fig. 1. (a) Digital mammography system and (b) digital breast

tomosynthesis system. 716l wheh 15 W2 Fo] vk 0124 B A" a1
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150 - Fig. 2. (a) CIRS Mammography
e 2V. research set (Model 012A, CIRS,
USA) and (b) BR3D phantom CIRS
g 020 (Model 020 BR3D Mammo-
(uuta graphy phantom, CIRS, USA).
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Table 1. The size of mass and micro-calcification of (a)
Model 012A and (b) BR3D phantom.

Mass (mm) Calcification (mm)

(a)

Groupl 3.16 0.39
Group2 2.38 0.27
Group3 1.98 0.23
Group4 1.59 0.20
Group5 1.19 0.16
Groupb 0.90 0.13
(b)

Groupl 6.32 0.40
Group2 4.76 0.28
Group3 3.96 0.23
Group4 3.18 0.20
Group5 2.38 0.17
Groupb6 1.80 0.13
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Fig. 3. The contrast of micro-calcification with DM system and
DBT system.

0.08 1
-4-DM2cm
0.07 --=- DM 3cm
0.06
0.05 A

0.04 -

Contrast

0.03
0.02 A

0.01 A

0.00 T T T 1

Average glandular dose (mGy)

Fig. 4. The contrast of mass with DM system and DBT system.
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Table 2. The contrast of micro-calcification with DM system and DBT system.

DM DBT
1 mGy 2 mGy 3 mGy 4 mGy 1 mGy 2 mGy 3 mGy 4 mGy
2 cm 0.23 0.23 0.23 X 0.59 142 0.11 X
3 cm 0.21 0.21 0.21 0.21 0.44 0.76 1.06 3.26
4 cm 0.20 0.19 0.19 0.20 0.28 0.50 0.73 1.14
5 cm 0.17 0.17 0.18 0.18 017 0.33 0.43 0.71
Table 3. The contrast of mass with DM system and DBT system.
DM DBT
1 mGy 2 mGy 3 mGy 4 mGy 1 mGy 2 mGy 3 mGy 4 mGy
2 cm 0.0105 0.0108 0.0109 X 0.0156 0.0283 0.0586 X
3 cm 0.0085 0.0085 0.0087 0.0089 0.0118 0.0155 0.0192 0.0650
4 cm 0.0078 0.0081 0.0082 0.0087 0.0093 0.0131 0.0188 0.0286
5 cm 0.0064 0.0066 0.0070 0.0075 0.0061 0.0094 0.0145 0.0177
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Fig. 5. The line spread function obtained with images from (a) 2 cm-homogeneous background phantom and (b) 2 cm-heterogeneous

background phantom.
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Fig. 6. The line spread function obtained with images from

cm-heterogeneous background phantom.
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Fig. 8. The results of mass detectability acquired with 1 mGy (a), 2 mGy (b), 3 mGy (c) and 4 mGy (d).
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