_gwat

el
o

Diai
gltq|

Bre

ast
Tomosynt
hesi
IS
’ D BT
2]

]

s
-

X] °

o]
=

it
‘_I-'Igl'
B2 F19| 8¢2
(] ﬁ'l._XI
201
:15:36
-42

~a
~ -
0 ,_IleALf
A_a ojpy " 5 %
g Eeﬂwﬂ_aeﬁa
@10 n_mo,mvom._ mwomwo .ﬂo
o dnaaEHo_u O o
) ~ [S; U_HIULZ
o L%ch - o b o
! Aooﬁuﬂ.ﬂn‘.m_l HMﬁoOo
o T z_oﬂu.m%o# No m%%mo
of B o a.nmm ﬂ_e. il
J.Ll ‘_l*_ou,,mm%e,_o AEﬂv,.EIOW Ne)
E]a._o %%W\mﬂ@ du.domMm_ﬂ,_ﬂu6 R
< X = R i B T c2 iy gt =
o 3 }ﬂhxﬂz_. q__m%oaoucﬂlmm/_/ i
E%@ﬁwﬂ@ wu%%@wW :
! oF B ouoﬂo 1(\(
Moﬁo o Wmﬂ - ° _L%_z_.% >
n__Hloa _.,.Lﬂo_vm__m%,ml Mvﬁ_u..uml,._.of%.z " Mﬂu
oq@géxtﬂ B@uyglg B 3 ok
_E X0 _ ﬂf e m__A B ~ X ,A..# 0 Lo O_ _x__u _g M~ E,._ 1u_u.o
Eiou‘} A %qa%aaﬂ o@@%
Ll wum,:w S 7o .l_z; o S 4/061
w9 o o LW = aaﬂuo} fﬂloko o5 _uuoO.PV
Y ,m..nno L.B MMmvomuZ —_ 3—8q
o omwék WES . © s i 7T
H % N Lu@oC o of ﬂﬂﬁ/ X = o_a%odl
~ N S.I._OL:A }].@v)q% E/Q\ hG o J-%
oy T Tﬂlﬂouo. Hoﬁlo ﬂfﬂﬂ_.ﬂ.]@/o ~n £ L Uhﬁ._
T % ef%ﬂowm, ovHﬁz:@m 3 g M uoﬁﬂfr
3§ 4 & B aalﬂoﬂh}fwo. ™ 2 %o 9 A 2
“ e z,o_ea_erm wZE i ok < — 3 p o
w3 fﬂl__%w, xﬂ]e._iﬂlo | i < m_é\lhxﬁ
om.u o#e,m}mﬂ ﬂlﬁaﬂo_ .z\m @ Wﬂﬂo(i
N o g }}ﬂﬁo# F S ol S %4@%
o °F Laaqﬁa X Il > M- = o 3
B < u:.D _zfymoﬁk W & 5 F % 3 ok
B _z_ _6_.,M ZuO,looA_.EP B > Eﬂ.ﬂ]
O_Dl_l KO O‘IﬂHOd \Ollu B_Zo ,m.( ©n Of\mﬂ_l,@
o Wﬂbo = ,monﬁzunuﬂ o Ny < ﬁ]h.x
o X l%iﬁg 3iv1ﬁ%5 o = % o d
MHT m 0 o) U.n 4Qmudﬂ_zﬂo.x_ nquU_YI_J-L
= 1v# g Aﬁ_uh on b5 i X
= W Vgaaoocm ?O_Lnﬂwhm R & %0 © i o
© ﬁﬂm%w 4%%1@%% 7 g %H%%
uﬁe @ﬂﬂoﬁeﬂLR o ,WOO_U% B 3 mEVATmﬂ
7U1r 0 1_|J| ,m.f]ﬂiu _111D| ]L 5 Jl.q
» gﬂaq - ?;Hff 5 L3
G mo}ﬂ,_mM.lLu meOmn Q.xx._ ny . Aﬂdo
doﬂf ok o K ﬂfﬂo% MAﬂLﬁodﬂﬂedlMu 0 ) B« ol
ap X _.___.Eu_Mu m;OD ]»z,m.ma_nﬁ. _ S = o
m_wo__m_. ﬂv_ﬂﬂdomﬂﬂ_ﬁ oﬂ% Lﬂaa.ﬂlumh N e &
o_u_. ﬁuiﬂarwﬂ 0 W}Z.MMB ol = =
]._oT .A_zoﬂeﬂﬂ ,ﬁPLATHo_zTQMM =0 2 S
<% m.ﬂumea d,maovquﬁ| = S it
X 1 Ho B 0552 &1mf = g =
7o 30 m_w.oi GV/DE o o .o (n < S e Q <
& m_%o_nm_mg @a%wfim g T2
or - _Heﬁﬂvmme n__WM ,_ﬁ.wﬁ_L._/ﬁox A o S «©
“M ._OO o+ Q .m 0 _I_HL ﬂ,AvO ‘A OU OO @O O =y U ~
= S 1lﬁoﬂ0¢15. ) = e £ -
A\ X.._O/.\ J;O N s B ™ o
X Bo 1zomoo Jo = z 2o
T o m = o Ty I 8D ) =%
h..l_u%mogvzogm - ) e n ®
= M%w@% i % o T oo
R oowmuemw F = B i 38
10ru/ Y ) ﬂq _,__vﬂHmww
el £ s had s
. = gy A@o,g
m = 50 & MUJ%@
7_._._ HO]W&OOY;%M
EmeEmo_g
o:qﬂAoﬂ_rn_Ww
%@k%é7ﬁ
%OV)WDm
ﬂ@uﬂmm%%h
o%m%um
HE%_
[£a]

- 36 -



QX 2o : CIXIY {4 Ch5 29 & (Digital Breast Tomosynthesis, DBT)2 3882t 2% - BIUA 2929 MEH it

o] W o] otk Aotk AW FHoM = A &=
E gHoto] & Hoz|uk A Wat S22 S 71 A9 W
A7t OF 48%2 WolATHQ2).
£ 40~50tof 4ok WAjo] Ab

el

=

A
o
[0 ot
bu 4y g
?E
o

ox,
ST
2 o,

(o]

o ox L
frt
o
52
o
)
do
ok

b

Jo ot
oL Wi
o2 e
o

do
PN o o
N
= o
(=N
D
2
= 9

rlr _m-n

2
N
—_

o
[ o]
o,

o
Jo

N
N
oY o2

or §2 rr B O B &
o
=)
il
4
N
o,
rlr

0 ofr rlo
2~
N

S
I

yo O
3@ J
£
o
o
oo
o

» 19
o M

L Ho ogh
Ao
M3
PN
oL s
e ok yo
ok

o = >

oo [U dlo do K1 o2 o2 r2 4

o

iy 2

re
»
ro,
o
rE
o
30, of
o

o

REE
oM A
Eof gttt
(Digital breast tomosynthesis,
GRS e WRstel 4%
2

R =)

)

o,

N
1o o
=
o k1 & o it Lo my o & ¢

e

]

>
0 o
oo o
oz rr
b 2
ry, o
o =

N
>~

]_

¢

S

e
My

4o 1IF
I

L

W\

]

o2 X

o
o8]

=2

N

v o=
1o

i)

)

i)

i)
o
i o
ne
o

24 Rulo tfst o
OF 20119 % "= A
Association)?] £91& We
g JA HALL o] gof Tt
th(3). 71&Y 49 &Yl ¢t
7b AH&-sHA EH fetol
oe] 237t HRE . of
O3 Zde2 Y dAe
FAANZIH A& (recall rate)
g HRATH4-6).
71&9 54 £

21p

>
-
wn
eS|
o
(@]
SV
V)
=
(oW
o
—
[
oQ

i

ojef

T
o
=AY

o,

o 4

do Mt 44 o oZ @ ok
olr
o

1o
o
-

N
o
fr
g
o
>
o

f
J
l

4
N
2
o
i)
9

g
o

!
W\
folr i o rir N 32 o

oL
o &
i ore M Ho
2 o2

i} r‘lN

2
o ==
o X

Him}rm’?ﬂ

o jr &
rg, AL

N

1 Jo L1

g

A
o,

A

12

X,
.
ko
rlr

=2
o2

c
N

rio
-

&
2 o d
Jo
o

St

O:
r b
o2
i)
=2
x
do
o
o oX
}olu
rlo

B o o

m |o
e [o U

ooy
O o

|
B>
o ofy
R
i)
dlo
o2
Joog 2
pay)
lo
o ook
ok

o
N
Hﬁ _h-n
>
oL
i
o2
i
=2
X

_OL
Lo
to 1o

- o2

A5t

S
>

o
=)
T

of

o
N
rle

o
r
s
b oox
s
)

¢

o2
Jfok
rlo
>§-’T 4
)
lo

}.
oA 3~10%A=
Foll o3t 4] E=E B
A FAE Yt Ay gz Suket
A Ho] A7 v]§ S7ket 3449 W
WA 7)1 8 2900 il Jlo(11). =
N 24 Gxlol ot 9 F8 24

rlr
o
o
o,
1
>
O

o B~
M P o
o 2 g
4o 2
o

T

[0 o &
i do L
u)
ey L

o2
>

2
w
x
1o
Jo
ok
UO
T
()
o

24

=
S
R

N¢
N
EL e o
e o2
o o
o e
o]N o2
ol

e
o
u)
dlo
o2
rlo
u)

o] ATE 20149 4€0A 20179 11€ Atolofl AZ &
Ao fHEdeS NPT A3t v o] AE o
F7F g B5H o g Edo] st R34 EAE i
O gt & A 7T A &7 Ao
A FQlatalen 20149 4€0]A 2017 119 Atolo] A
HOo =z FO3t 437 9] AYRte] ghslo] AFH o= HA|
Huoh o] F HIYA 9ol ofvet FH= HF HHH
32 oA A ATto A A QE A HAE f4F
4717] (Selenia Dimensions, Hologic, Bedford, MA
USA)2 &3 ZF& 3712 At Hidld 59 2
gsto] 2d7t AW 3 29 AuE AT 7]
o] |t S@ado] WA AN S 54 ¢

£ JsE A/ AT vl st gA]
W a3 Go] EAPolA dAFAZS a7t itk
= H7] gJote] Hla RS FItE APsigitt. 4
A2 BI-RADSY| 32 9l ZAFEA Hol| 7 3t
A E AAE (recall rate), ¥A =% 1 (PPVI),
d&% 2 (PPV2), WAL (sensitivity), E0|%
(specificity) & T3t ©]& ACROIA A|AISH ExEA]
oF v st ATH(15). A& Hla 9 vty W EF
T QoA Hol= F UE 59 4% Il A=
AE B S8 BAEA EAS AlgsH3lnh (SPSS 19.0,
Chicago, IL).

4Ty e

U
02 dr W Fo

oX

o2 & & rr

2 I

E

HAE #1 @389es AP 408 (B2
53.4A1; AF W], 37-714)F 30W ] MY =%,
Fol =4 vt SRt AAHA 8] HE
& 27.5%(11/40)01A WEBOIL 55.5%(22/40)°1A C,
17.5%(7/40)°1 4] DT}, 3078 HIthY &9 F 2682
37t S EYOIM B 2A LR HFE Y FL2
B HFE LREAT (A" 1) 3% vnid 592
AN= AHH o2 FFH| T7] 4

A
&

—_

L e of ¢

r



)
ra
Jo
o
oY
[al

9|5t3| X| 2018;15:36-42

2 AGEAT ofF FAFZM Wt glof A I D IA FTF SSEGOIM FEFL FAVE FH sl
S8 FHYY (O™ 2). 1089 A HY 29 $8 Ae EFoller 25TolA A F37F oiEol ¥
e 77 SSEYIM B 2A o8 FH A% & F 52 T T 2APAE APsiaL wduiete]
S G4 HFE BREYT 199 YY) S99 Ft e T ASEHAT (OE 4). TEALE 407 F 3470] A
TEFIME ASH o2 BEE I 2avfollM FH7F o G 28 S 1 A2 G g Bty 2oz 1t
AEo] MF 4B2 B4 & 2APAE AYsidlon W FHO Y F2 F BHS ke 390 ¢ 74
uigol HF AGEHIT (O™ 3). §2 1B Y & &Fo= 2| 3 HEEglom W3} glof go= 1t

Ct. F712 Ty
,C). 0| 27t

Asymmetry
(n= 30 Focal asymmetry
(n= 10

SN N

Category 1  Category 2 Category 3  Category 4A

(n=6) (n=3) Category 1 Category 2 Cat(eng:01r)y 4B Ca(tsgc;;)ry 5
N - I I S A
Category 1 Category 2 Category 2 Category 1| | Category 2 Category 6
(n=20) (n=9) (n=1) (n=4) (n=4) (n=2)
FCC. fibrocystic change DCIS, ductal carcinoma in situ
a8 2. HE SS9 FHaE Zut 38 3. =2 H|UE S oz Zat

_38_



QX 2o : CIXIY {4 Ch5 29 & (Digital Breast Tomosynthesis, DBT)2 3882t 2% - BIUA 2929 MEH it

FEAT. W3 4, 58 24 HAAE A4 22 39 F 2% o &

o] o= JTHAL. gAE % ¢3FF&es 71

APt A3 AP 125%(5/40)Hh. 4 2 & gAd % ¢389e2 99 A A UgE

2 50%(2/40)01Q o ¢ Atk FPZE 1 (PPV)E & Z7HA7]2 EZQs AL 29 5 Y& AAL

40.0% (2/5), ¥AEE 2 (PPV2)+= 66.7% (2/3)°1dtt.  th BEHo2E UAY § G3&I&2 o2 24
S A& oR BEs HER v §9S o F

8 CIXIE SU CHEEYSY &
20| ZAS 7t7l Bl F9Ixz0]
20| FSaXA SttEls A7(b,c)
H0{ o4 JH5 40| =2 WHoz o
ST ZST ZANAOIA Bol =
Left 3:00 R|ZiAL 21t BATLRto] 171 |t

_39_



CHEt-Q 8t TI0I5HS| K| 2018;15:36-42

o

characterizations}A o] &

2 AAOE K W@

2 P4 B B 270

S
S
~
i
K-
o
E)
Hu -l>NJ-
2
Do
"l :lo
o
i
of
|
-3
>
)
>

4
T
Jo
ol
ot
e L
o
3@ Yo

o] HH At =
)

o2 of

ol
-

> o
o > o

e M g
<
i
2
-

o
i)
14
0
>
i
Jo

e
)
&
2

)
0=

N
-

o o
2
X
2
SN

b
b
ot

N o

2 ox

N
-lNl 24 _lﬁ
2ot ey
g 2L
e =

)
o
ol
)
ol
-+
30
rir
ot
4
Juh)
10 > 40 Jo

o A AAE ETH7} 9L
SRR
S o) 2o A%

o

32
)
i

(NS A

14 A2 nus
7] Aolgd 2014W =

A

N
&
o

I
Zol ofgA BHEI 34 #HEFHIEA 2AEE 2
T} 667004 HItA Loz 27} Srf 9 ¢k AAES
A8 WL o] & G 2 ¥ S HF 308 13y
o e7ldmtthe] 7 1 FgS A

P 1o o (o g N oE N b

N,
a
==

£8 125%2 A3 gee & 2 glglon u3 HAA
oJ&t3|e] P 7|29 10%H| %] B 7HEA Agstgict
g B oy B 74 =ETFE 77 A E)
0 OAE 78 d3EIdes 71
NFHRES A% 2 Y

2 YA 220 9% 75

'0_1“5_,

1o
-
My N o mbe

ofv o

il

o,
of o
z
()
o Mo
25
Tt
)
o g o
o?,:E2
2 on 2
22 rlo 2
o St
mirlr
o nft
HU:iomjf
(g o —
ox N
i o 32
N 4> ﬂ%:‘—‘ ko
>0 30 o
mlo N rr My o2 i

o [ oge o &

T B H o
o E 41
(%
ol i
b A
o2 flo
mg o,
o

A b =
2 o
= (o
R Opye-
N

4
50
)

i)

>

rlr

ge i -

rlr

o %o
N
=}
BN
)
4
M
1o
o,
o

do rE Ho
o
fr
ol

ol
ro
[N
e Mo
o2
>
Hu

oF 2 rflo X HI i Jo
1
2
ofN
=
N
N
i
2
ol
rlr
D)
N
N

J'ﬂlmoﬁﬂl

H
=
L off
ol
o
o St
ot
=2
>

b

T of
2
>
3
iu)
i)
)
i}

o 4o &

I
o2
wy
2 kg
I
it of rIr
il
o2
i)
9
>
ok
rx
)
an)
0

>

N

off
rlr
D)

[
-
o

B ATold 9 A4 BHoZ 99 92EYL2 of
g3He 7ol Hid S90l PH £ WU F|eHE
H&S 4] FARUT wetd 23 B gEs
AN B EFS FAROR Fary)E aE 0T
BT B3 ARE 94 712 UAY §F BEBIS
o] YUY Wt ] ste] A3 FaEE Pl A
2408 A9 §% B2IYEL Mgy YO ¢
S ARES B FOR e Ao glof THHHA
AP o] itk
Hu2s

1. Duffy SW, Tabar L, Chen HH, Holmgqvist M, Yen
MF, Abdsalah S, et al. The impact of organized
mammography service screening on breast carcinoma
mortality in seven swedish counties. Cancer
2002;95:458-469

2. Kolb TM, Lichy J, Newhouse JH. Comparison of the
performance of screening mammography, physical
examination, and breast us and evaluation of factors
that influence them: An analysis of 27,825 patient
evaluations. Radiology 2002;225:165-175

3. Helvie MA. Digital mammography imaging: Breast
tomosynthesis and advanced applications. Radiol Clin
North Am 2010;48:917-929

4, Rafferty EA, Park JM, Philpotts LE, Poplack SP,
Sumkin JH, Halpern EF, et al. Assessing radiologist
performance using combined digital mammography
and breast tomosynthesis compared with digital
mammography alone: Results of a multicenter,
multireader trial. Radiology 2013;266:104-113

5. Skaane P, Bandos AI, Gullien R, Eben EB, Ekseth
U, Haakenaasen U, et al. Comparison of digital
mammography alone and digital mammography
plus tomosynthesis in a population—-based screening
program. Radiology 2013;267:47-56

6. Zuley ML, Bandos Al, Ganott MA, Sumkin JH, Kelly
AE, Catullo VI, et al. Digital breast tomosynthesis
versus supplemental diagnostic mammographic views
for evaluation of noncalcified breast lesions. Radiology
2013;266:89-95

7. Samardar P, de Paredes ES, Grimes MM, Wilson ID.
Focal asymmetric densities seen at mammography: Us
and pathologic correlation. Radiographics 2002;22:19-
33

_40_



QARIg 9 : CIXIE Q4 G
8. Radiology ACo. Acr bi-rads: Mammography. InBreast
imaging atlas. 5th ed: American College of Radiology,
2013
9. DB K. Suspicious lesions and lesions with a high
probability of malignancy. In McAllister L e, ed. Breast
imaging. 3rd ed. Philadelphia: Lippincott Williams &
Wilkins, 2007:513-553.

10. Sickles EA. The spectrum of breast asymmetries:
Imaging features, work—-up, management. Radiol Clin
North Am 2007;45:765-771

11. Venkatesan A, Chu P, Kerlikowske K, Sickles EA,
Smith-Bindman R. Positive predictive value of specific
mammographic findings according to reader and patient
variables. Radiology 2009;250:648-657

12. Majid AS, de Paredes ES, Doherty RD, Sharma NR,
Salvador X. Missed breast carcinoma: Pitfalls and
pearls. Radiographics 2003;23:881-895

=&Y« (Digital Breast Tomosynthesis, DBT)2| 82t ZZI : HITHZ

gl My Bt

Ojo

13. Sickles EA. Findings at mammographic screening
on only one standard projection : Outcome analysis.
radiology 1998;2:471-475

14.Youk JH, Kim EK, Ko KH, Kim MJ. Asymmetric
mammographic findings based on the fourth edition
of bi-rads: Types, evaluation, and management.
Radiographics 2009;29:e33

15.D’Orsi CJ SE ME, Morris EA, Burnside ES, Bassett
LW, et al. Acr bi—rads atlas, 5th edition ed.: American
College of Radiology, 2013

16. Conant EF. Clinical implementation of digital breast
tomosynthesis. Radiol Clin North Am 2014;52:499-518

17.Roth RG, Maidment AD, Weinstein SP, Roth
SO, Conant EF. Digital breast tomosynthesis:
Lessons learned from early clinical implementation.
Radiographics 2014;34:E89-102

_4‘]_



CHEt-Q 8t TI0I5HS| K| 2018;15:36-42

J Korean Soc Breast Screening 2018;15:36-42

Prospective Assessment to Performance of Digital Breast Tomosynthesis for
the Evaluation of Asymmetry

Jiwon Rim,MD, Mijung Jang,MD, Bo La Yun,MD, Sun Mi Kim,MD
Department of Radiology, Seoul National University Bundang Hospital, Gyeonggi—do, Republic of Korea

Purpose: To evaluate the effectiveness of digital breast tomosynthesis (DBT) as screening tool by
analyzing follow—up results of asymmetry detected on screening mammogram.

Materials and Methods: Supplemental DBT was performed in asymptomatic patients who were
recommended additional imaging work—up for asymmetry detected on screening mammogram
and read before follow—up. We conducted medical audit based on assessment of routine
mammogram and DBT, respectively, and we prospectively performed comparative analysis
to compare the frequency of recall for additional imaging. Image reading was assessed as a
category following American College of Radiology Breast Imaging Reporting and Data System
(ACR-BIRADS), and breast parenchymal density was included in the analysis.

Results: Forty—three patients with asymmetry on screening mammogram agreed to do additional DBT.
Three of them, who had an asymmetry finally turned out to be a mass, were excluded from
medical audit result. Of forty patients who performed DBT (age average 53.4 yrs; age range 37—
71 yrs), thirty patients had an asymmetry and ten patients had a focal asymmetry. Thirty—four
patients of total forty received negative or benign finding, because the asymmetry was considered
normal finding, or overlapping parenchymal tissue, and three patients were assessed as probably
benign finding with 2-year follow—up, resulting in no change considering as benign finding. Two
of three patients who got category 4 or 5 and underwent biopsy, were diagnosed with cancer.
The recall rate of additional DBT was 12.5%(5/40). Breast cancer detection rate was 5.0%(2/40),
positive predictive value 1(PPV1) was 40.0%(2/5), and PPV2 was 66.7%(2/3).

Conclusion: DBT is an effective modality in breast cancer screening.

Index words: Digital breast tomosynthesis; Screening; Breast cancer; Asymmetry
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