[

Horo I XIO|oFe|X| 2020:17:93-99

OANE 8% B5E%=

Ao - ouk - 243
SIM|CHEtm o|ntcy st 2

9 O ALY Yy TS S

EeF - A8l - Aot

T

N

: DBT ¥ 2D-SM

Qi T GA

=
T o’o

=
agreement (x = 0.812)& Rt}

93.9%; B7}A} 2, 97.4%; P = 0.1095).

ny
rhu

[

: DBT ¥ 2D-SM 9/l BI-RADS FHUEE 48

4S8 d<e (DBT) 9783 ol A3 (2D-SM) |7l thet

% g 20204 790l 23199) Bl Alato] A& 23179] DT 94 % 2D-SM A4t ois) & el
o
H

F A= IS 93l 715 7t (weighted kappa, k) 3H& 78R3 X U3 of 5o w2 A&
A7 (chi-square test)& A3t ATt

+EEE

S EE Bolehelct. DBT @ 2D-SM 94 7+

7} fair agreement (DBT, k = 0.551; 2D-SM, k = 0.543)& K
H7F X == H7EA}F 104 moderate agreement (x = 0.741), B7}&}F 2914 good
H7HA 12 DBT Q7oA Bid ez @2 7He i C, w2 71H e B
9 DO BES HAIL (P =0.046) F7H4 2= F G4 T 4 A= 2] {3 2o g HolA
0.550). ¥ 43 HAE fHo 2 Hrigk dA) & vy = 7HA] 94
A3l (DBT, 93.1%; 2D-SM, 92.2%; P = 0.8586) 7 &=A}2)

STt (P =
BE PER 7 AA 89 Aol ¢
Qg 7+ AA &2 Aol AN QAT (B 1,

IS w D F7hol thet 2 dal&s B3t

Index words: Breast density; Digital breast tomosynthesis; Synthetic 2D mammography

M

44 049 fE9E
o WAAR g Ao 2719 e

g AAEAM, G714

A =
Al o1d9] o dold F e AT ES 10-25% HETaL

B4R A
(06273) A&A 7 AFE 211, AN A Betay
4ol st

Tel. (02) 2019-3510, Fax. (02) 3462—5472

E-mail: jhyouk@yuhs.ac

A Ak (1). 28U B RS 7H o149 B A
Yz o] fHY Wee RIREE "ojme i et W
A AFEE wole Aoz A A7) o] 329
& A & A AT oA 9 A S A fUEE
AAN AlTE At ok AEE e E Bhg
W F M 29 AR E e vl A9 EHE] (American

College of Radiology; ACR)] %9/ &&= 4 dojg
A Al (Breast Imaging Reporting and Data Systems;
BI-RADS)&= ¥ z49 2 4 ¥HS 7 934
(masking effect)o] wat 4049 UL EE &30
AR F7Ist & A AL ATt (2).

_93_



[

HotQuIZRIO[BB|X| 2020:17:93-99

144 UAE $REdes S A= YAre E
5] e A TEE U YRE o3 3

<3| x4 ZAT o= A HH
ol 7Hd 8RS I 4 fit}. o] & E017] 98 =€
gAg Su d=3 (Digital breast tomosynthesis)

2~
=
9 ZAEE XAE 2ABIR 7 o
A 94 HlolEHE I ¥ CTy MRt
g3t £7 0.5-1.0 mm7Ee] oF
IHER ATATORA A ¢ 849 4

st
%
[e] mg
bt
)
N
mlo
L

iz
i

(o
)
o
fijo
-4
> ek
e
_WL
_WL
l:l
e,
0O
H
ﬁ
iy
_rL
ry
é
O
o-‘é
BN
™o

l
T
T,

do by

o\ o of o of
o
fu)
&

o 1

M.

"N' l_>,

e ot
o ¥

N
)

ot
2

—|—' rﬂ
N, o N
=
o)
Ie)
2
=
2
JRCH
2
0
<
ﬁ i
rlr
ol
i)
il

A Qe 87 1 EEE A
S7Vske A7 Tt (4-8). wfet
gi Ao AR GAFS o]x}QJ
td (synthesized)sto] 11412 )A€
Fe TAS A8Y O RM AN
HAY $EIES AY
7 AFo M= 7|23} vt
, 9-12) o]o] wa} 2013 o] zH
742]0] FDA /\o] o Bl—o}

=

A 4 A =HA (3, 13, 14)

g
gl B8 FYUE ot
St H

L

of fo M uf 2
N

o
N =

>
30
o
N D

e}
HU

|
=

Jo
ol
o
oj [0 N
l‘.’i

i

lo
o
1:01'

o o & Y
2
[0
O, ok

1E
QL
0,
LE
oXx Mo
n:?£ oY o2 mN
™ ox

-_>‘,l_|“
30 o FI
SRR

ol

A

o

H:‘o

(S|
L

(

}o

or & HU fr of oX
o:

nd o Mo o b i)Y

0 o2 ox [0 M i o2 = x a2 W X XN o X rlo T
Zi

of
i
o

of,

D)
o >
% ™ 4o o
L2 o oo
2 ol i oy
Jo
oL
e

oo O
=
>
>
=2

Lx ﬂ/:f%ogw] 98 ol
SI2YE WE UAY
I EE A ORY SurE
HIE A7 @A7EA )
lomf olx7A AR UAY 9% 9
A9 AT G e RS Ftol ot
11, 12, 15-18).

472 53 UAY ¥ BEEY
) : 2

2
|
o

(g KT
oM ox ¥O oY
£
[

i
-
o
)
ﬂlm

20
o2
A
1o
R
=
re

o2
o
i)
=i
1>
L
u)
2o
mEL

T
=
H
o)
Q
o

re, ox o K
4 o
2 e o

i?

Rl

i

=

zQ

u)

£ b

Z oo i o2 do e I O @

Rl of o )y ol

=

( m,l}
o2
o2
A=)

-+~ O
Y
rio
2
ot
o

T o2
ox M
2
u)
rok
Jo
o
=y
b
o,
N
N
1o

£ A 2489 ﬂz}w,"%% o 25
W, R HYES AU 7, 56 A FYtRY

W AL F 23199 BAE POR ATE A
s}ﬁu}. o 3 48E Y AT F 44 W Y7 B
o 7 AYSAR UriA) 1838 BE Y 5
& (60We W WA, 12398 PuELE) & 217
A} BHOE WS AYRGT ST £EL WS A
O A S8 WA G 0O 9 AT Aol 2

RE @s) OAY B B3RS A el B
4 74| (3Dimensions system, Hologic Inc., Danbury,
CT, USA)E o] &3t WeJALY (mediolateral oblique
view) @ A5t (craniocaudal view) EFF PO
= ANYAL G5T ol Y Al AZEH
(C-view software, Hologic Inc., Danbury, CT, USA)
= A g3to] o3k ATA AL 1E s FE3

E gAe AL e a A o)A (Securview Workstatlon
Hologic Inc., Danbury, CT, USA)S.2 HE3te] 1

1ci 77} 15, 5] SR B
% 392 M F WY 99y AR 4uA9 Bl
RADS 5% YT 7tEa1g (category A, almost
fatty; category B, scattered areas of fibroglandular
densities; category C, heterogeneously dense; and
category D, extremely dense)ol| u}et SHZ o2 F7}
sttt (. S EAS] B7F 3ol v g
AT WA Z7ke] WoAAT} BE B o))
ol Tfsl S B 5 2% Fol BE

(o]
mN
o\v
0
9,

E:\Em‘irﬁéml

2 olgstel Wbt & % UAE HF BEEYE 94
ool AR I o) PR AN =S B7ks
931 23t 4 The 71F wtek: 0.20 ol3h, poor

agreement; 0.21-0.40, fair agreement; 0.41-0.60,
moderate agreement; 0.61-0.80, good agreement;
0.81-1.00, very good agreement (19). I A< F&4
A (Fisher’s exact test)2 0|83}l H7IA 9 &= &
P Zhe] R JHEAE 22 E HASHRlal =S
} oo wet sbelTe) ASt BE HAW 9, Al
C% DE AW §7, F 2O o] 78 U4
7ol Al 47 (chi-square test)& ©]-8-3F¢f H|als}
At (MedCalc, version 12.2.1.0, MedCalc Software,

o o o
R

Mo ™



£|X[of] | :

Ostend, Belgium; IBM SPSS Statistics, version 25.0.0,
IBM, Armonk, NY, USA).
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Table 1. Interobserver Agreement between BI-RADS Breast Density Categories Assigned for Synthetic Mammography

and Digital Breast Tomosynthesis

Modalit Observer 1 Observer 2 Total
4 Category A Category B Category C Category D

Category A 2 0 0 0 2 (0.9%)

Diqital B Category B 2 32 16 0 50 (21.6%)
lgital Breast - tegory C 0 0 108 0 108 (46.8%)

Tomosynthesis

Category D 0 0 52 19 71 (30.7%)

Total 4(1.7%) 32(13.9%) 176 (76.2%) 19 (8.2%) 231 (100%)

Category A 0 0 0 4(1.7%)

Category B 1 24 17 0 42 (18.2%)
Synthetic

Category C 0 1 132 2 135 (58.4%)
Mammography

Category D 0 0 34 16 50 (21.6%)

Total 1(0.4%) 29 (12.6%) 183 (79.2%) 18 (7.8%) 231 (100%)

95 -

~



CHOHQ HIAXIOSIY|X| 2020;17:93-99

Table 2. Agreement between BI-RADS Breast Density Categories Assigned for Synthetic Mammography and Digital
Breast Tomosynthesis by Observer

Synthetic Digital Breast Tomosynthesis
Observer Total
Mammography Category A Category B Category C Category D
Category A 1 3 0 0 4 (1.7%)
Category B 1 37 4 0 42 (18.2%)
Observer 1 Category C 0 10 101 24 135 (58.4%)
Category D 0 0 3 47 50 (21.6%)
Total 2 (0.9%) 50(21.6%) 108 (46.8%) 71(30.7%) 231 (100%)
Category A 1 0 0 0 1(0.4%)
Category B 3 26 0 29 (12.6%)
Observer 2 Category C 0 6 172 5 183 (79.2%)
Category D 0 4 14 18 (7.8%)
Total 4(1.7%) 32(13.9%) 176 (76.2%) 19 (8.2%) 231 (100%)

a b C

Fig. 1. Digital tomosynthesis (a: craniocaudal view, b: mediolateral oblique view) and corresponding two-dimensional
synthetic mammaography (c: craniocaudal view, d: mediolateral oblique view) images of a 36-year-old woman with a history
of mastectomy in her right breast. Observer 1 assigned BI-RADS density category C for digital tomosynthesis and category B
for synthetic mammography. Observer 2 assigned BI-RADS density category C for both digital tomosynthesis and synthetic
mammography.

H 7t 918440l 283 A 7|F o8 WAE] HriA AEE =olEE ACBE AU/ offof net F £2o
7F AAHE9 Aol7h s ALE AZ4HET (2,21). YAE 2 Ui R EAZY FUpt AdE gujE 7HIt
T4 4SEY&olA BI-RADS 433 53] fRdE & 11 & £ 9t} o] AFox= gAY G dEE &l
A Zpol & H7Fs Adts HAE v glov IAH fA A Pk ko) 2 (84.4% Hf 77.5%) B HIAE (15.6%
g &9 oA BI-RADS 4% (x = 0.63)3 Hlwale] ) 225%) SRR 593 2fo] & Hojz] gttt (P =
BI-RADS 5% (x = 0.57)0A §9&}A W& H7a 2+ 0.0755) (Table 1). 0|3 A3t Ao f4 dx H7}

T A3 Bad vt 9tk (P = 0.006) o] et F7ka} 2F Ao QlofA] g AFtol|A Bt 7
A T4 FAS AL & Y FUEAZL A« 0.63 (M9, 0.56-0.87) 0.2,
Z7H4 AA 55 B S AE Wl 9 AFE oJEHT Y2 AAEE BT (x = 0.543)
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Table 3. Comparison of Agreement Rate for Dichotomized (Dense versus Nondense) BI-RADS Breast Density Category

between Observers or between Modalities

Dense or Nondense Category Agreement Disagreement P value
Digital Breast
J . 215 (93.1%) 16 (6.9%)
Tomosynthesis
Observer 1 vs. 2 . 0.8586
Synthetic
213 (92.2%) 18 (7.8%)
Mammography
Synthetic Mammography vs. Digital Observer 1 217 (93.9%) 14 (6.1%) 0.1095
Breast Tomosynthesis Observer 2 225 (97.4%) 6 (2.6%) '

Note. The nondense category consisted of a combination of BI-RADS density categories A and B. The dense category consisted of a

combination of BI-RADS density categories C and D.

(18). A A HAE F¥EFdE Hlalste 7]E Aol
A Bk kgt (x = 0.57-0.84)3} vt = oF7F e
YAES HYo (23). 284 OAE # @39 e]
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HI D (13.0% o) 20.0%) %%Hi‘c {3t Aol 2
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Ao Z N 5 9k W A4,

OAE 9% BEEIE W ol ATY 9 e
+ moderate - good agreement (k = 0.741,
08128 B3 F7hAel wat if2 Ants Bty o
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AT (P = 0.046) T2 B7Hk= 7HE|aLe] £ o9
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Agreement in Breast Density Assessment between Two-Dimensional
Synthetic Mammography and Digital Breast Tomosynthesis

Jiae Choi,MD, Na Lae Eun,MD, Ji Hyun Youk,MD, Eun Ju Son,MD, Hye Mi Gweon, MD, Jeong-Ah Kim,MD

Department of Radiology, Gangnam Severance Hospital, Yonsei University College of Medicine, Seoul, Korea

Purpose: To evaluate the agreement of mammographic breast density between digital breast tomosynthesis
(DBT) and two-dimensional synthetic mammography (2D-SM).

Materials and Methods: For mammographic breast density, two radiologists specialized in breast imaging
independently reviewed 231 DBT and corresponding 2D-SM images obtained from 231 women in
July 2020 according to breast density category in BI-RADS 5th edition. A weighted kappa value
was calculated to assess the degree of agreement in density category between observers or between
modalities, and the chi-square test was performed to compare the agreement rate by dense breast.

Results: Interobserver agreement was fair for breast density assessed in both DBT (x = 0.551) and 2D-
SM (x = 0.543). Agreement for breast density between two modalities was moderate in observer 1
(x = 0.741) and good in observer 2 (x = 0.812). For observer 1, DBT showed significantly lower
rate of category C and higher rate of category B and D than DBT (P = 0.046) but for observer 2,
the distribution of density category was not significantly different between modalities (P = 0.550).
For the dichotomized category by dense breast, both modalities showed no significant difference in
agreement rate between observers (DBT, 93.1%; 2D-SM, 92.2%; P = 0.8586) and both observers
showed no significant difference in agreement rate between modalities (observer 1, 93.9%; observer 2,
97.4%; P = 0.1095).

Conclusion: According to BI-RADS breast density, 2D-SM and DBT showed good agreement for dense
breast.

Index words: Breast density; Digital breast tomosynthesis; Synthetic 2D mammography
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