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A study of dose and image quality with Convergence
FFDM and DBT using tissue-equivalent phantom
in digital mammography
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Abstract In this study, we measure dose against various density and thickness using phantom to compare FFDM
to DBT of Digital mammography equipment and evaluate usefulness of DBT through compare the image quality
of FFDM and DBT. We use mammography equipment, Selenia Dimensions ; this is able to examine breast by both
FFDM and DBT, The results are that when the thickness of phantom is 6cm or more and density is 70% or more
and the thickness of phantom is 7cm or more and density is 50% or more, AGD of DBT is lower than that of
FFDM. The evaluation results of image quality are that in the tumor and small calcification group that composed
by mammary tissue and fat, FFDM is great and in fibrin, DBT is great. But in the all thicknesses of BR3D phantom
that reflected overlapped tissue of breasts, DBT is great in calcification group, fibrin and tumor. DBT is greater
image quality and lower dose more than FFDM in Thick and high density breast, Therefore, DBT is more useful
in Korean women’s breast that is characterized dense breast than FFDM.
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] FFDM 3 DBT %% 7b53 tiAd fiae g

(Selenia Dimension, Hologlc USA)E A-&-3}
T AE AFA (Unfos-Xi
detector, Unfors Intruments Inc. New Milford)S A&
sk thFig.1).

FARY 24 919

Fig. 1. Used Device.
(A: Mammography, B: Dosimeter)

BR5050, BR7030 & AH&-31%1.2W, FFDM -"} DBT ¢ 9

A EF4 HaE 93 010A, 010B, 010C 2+ BR3D(020,
CIRS, USA) +¥39-& AREstleh A 27]= 10 x
125 cmo]™, 2+ siEdwlct A 2 em, 1 em, 05 cm 2+ 270
Ao 7 anHA B7P7t 7hs @ WES AHESH th(Fig.
2).
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Fig. 2. Used mammo graphy phantom.

(A:

oNwN@Nvs)

BR3070, BR5050, BR7030 phantom,

: 010A, 010B, 010C phantom,

: BR3D phantom,

: 010A, 010B, 010C target map of phantom,
: BR3D target map of phantom)
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2.2.1 g FA w2 Ak 54
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Fig. 3. Position of phantom and dosimeter for
measurement of AGD
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Fig. 4. Experimental process
(A: 010A, 010B, 010C, B:Mammography image of
010A, 010B,010C C: BR3D D: Mammography
image of BR3D
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SPSS  (v.22.0, SPSS, Chicago, IL, USA)X=13]9]
Mann-Whitney U testE AHE&FSITh o] wl pgkS 0.05
olsld A% FolAe] de Aoz FJdsATt p <
0.05).
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3. A3}

3.1 S ©]8-8 FFDM ¥} DBT o] up HeF A}

311 A FA e FFHAAE

AY A3 FA7 FANEAFE FFDM ¥ DBT 2+
oA FfAEe] FA Fvrer o 1 FAl w
g} BAXNCRE ul$- e o] APPAIE g
(Pearson’'s  correlation  coefficient, r(FFDM)=0.892,
r(DBT)=0.936p<0.001). 2~5 cnoll 4= DBT7} FFDM K.
o} Fi Aol A SAEJH, TAXNCE AF
& A} §93 2ol Yok AZHATHP<0.05).

SHAIRE 6 cmoll Al 2] HifA M=ol DBT 3.6 mGy,
FFDM 334 mGy® 75| FFDM 2.t} DBT7} ¢F 53
% E=A SAHEIAR, FAXRE AFS 47 frolet
Zolg YeER A ek tHp>0.05).

ada 7 emoll MY A AES DBT 55 mGy,
FFDM 571 mGy® 7% o] DBT7} 37% “%3toH &
AM O Z o3 xfo]7h Qhrkal A5 ATHP<0.05).

Table 1. AGD of phantom (mGy)
Thicknes FFDM DBT

(CS”‘) 30 50 70 30 50 70

2 0.29 0.32 0.35 0.61 0.68 0.77

3 0.51 0.58 0.68 0.87 1 1.1

4 0.83 0.96 1.16 1.35 143 1.72

5 1.39 1.61 211 214 232 253

6 257 329 417 3.18 352 411

7 4.36 5.71 713 4.75 535 6.4
Table 2. AGD of thickness as phantom (mGy)

Thickness FFDM DBT p-value

(em)

2 0.32+0.03 0.69+0.06 <0.001
3 0.59+0.07 0.99+0.09 <0.001
4 0.98+0.14 1.49+0.16 <0.001
5 1.71£0.31 2.34+0.16 <0.001
6 3.34+0.66 3.6+0.39 0.074
7 571£1.13 5.5+0.69 0.387

3.1.2 WM Do wE HFdFAdd%

W Ao w2 F {4 %2 FFDM 2 DBTol
A& s Aot Wel FA 275 o 7HA] oAM= HE9)
#gle]l DBT o] Hat-fadidge] 2 sow 3453

SHAIYE 6 cmoll A= HE 70%°0]/dl A, 7 emoll A&
%= 50% ol’dell A DBT ©] #+t-f-4dgke] FFDM Ht}
Wl E49gon, BAR0 450 A3 ol A

°ol& WERHA| k.

Table 3. ASD of FFDM and DBT as demsity of
phantom (mGy)

Df(f/‘os)“y FFDM DBT D value
30 165¢1.42 215145 0.062
50 200192 238+163 0361
70 258238 2774197 0.648
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Table 4. Assessment of image quality in 010A,
010B, 010Cv phantom

SPECKS|SPECKS|SPECKS %E}US]

Phantom ereteLgoed (ng;():al (pgfﬁeor)ior (311r11t~e1ri30)r FIBERS |MASSES AIEAG A= Ao vl&2 AZRE 0104,
010B, 010C &A=& A 3]s} 153 F3 15004
oroa LM 87 | 3 | 8 | 4 | 6P FFDM o] $-%altha 2451, AaolAE DBT
DBT 492 3.29 242 414 6.21 7} %5,‘—8]—11}31_ %@Qﬂq‘ 8}—7(]‘3} %H(}g] %%% }_Z]
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329 breast Tomosynthesis &X17} = A a, TAE
7} g3+t Digital Breast Tomosynthesis(DBT) & 2011
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2 37| thorst Zteol A S =3t 24 3 DBT(Digital Breast Tomosynthesis)& 3501431
o] fada e EAZE FE QT3] olol HiAd f o FE FAVE S ek =& A el
Zejxrz)o] FFDM# DBT Bl 98] ZAS7tuiel s FFDM(Full Field Digital Mammography) Xt} A&
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