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AL G AS={(HF/ (RS + 7FE)E
Abslte] Hrbsko Be B4 42 MedCale for

Windows, version 9.3.1 (MedCalc Software,
Mariakerke, Belgium)2 ©]&3}e] A|8a}eict,

zd jl_l.

Z 899 9] FHx} oflA] 92709] WRo] o] Aol 23y
At Wwol Hit A71= 1.4 cm £0.8 (S 0.4-4.2
cm) itk B A= Wo] 24 9ia, FA 5 Envt
A= A 1o, YA 674 F7do] Fuks A
ol HHES & 2AHA (n=53), I¥
ol 37 (n=3), ¥ % (n=36)% FAHA}. AA
92702] WW 5 3170 (31/92, 33.7%)7} oHA ¥ ol
3, 6170 (61/92. 66.3%)%= FAoldtt. 31719 oA
W F 20707 &4 IdE Golded, 1717 3
o, UI7F A& Aot A B Fole AR
Mol 2270, A FEA Aol 3070, fFFol 270,

ool §2 ¥
O, rlo r

=

Table 1. The Contents of BI-RADS Descriptors for Breast
Sonography

Lexicon Descriptor

Shape Oval
Round
Irregular
Parallel
Not parallel
Circumscribed
Not circumscribed
Indistinct
Angular
Microlobulated
Spiculated
Abrupt interface
Echogenic halo
Anechoic
Hyperechoic
Complex
Hypoechoic
Isoechoic
No posterior acoustic features
Enhancement
Shadowing
Combined pattern
Duct changes
Cooper's ligament changes
Edema
Architectural distortion
Skin thickening
Skin retraction/irregularity

Orientation

Margin

Lesion Boundary

Echo Pattern

Posterior Acoustic Features

Surrounding Tissue

HIAE A9 S5 (n=3), dsel 1A, 94 FolsA
Q54 Ado] 1, 4k 2ol 1) ek obg wu
[¢) 7 OO];

19] Ht 2 EF WA= 1.8 £ 0.9 em AL,
= 1.3 £ 0.7 cm 9tk 2E HHS
(B 46702, 9] 45-47702) Bk
Q9L op4 ol Tl ol AldE gt
F% 285 % A 283 2748 BI-RADS ¥7)
A B e} sl 2 g

L

(&
-

N2 ox
Y,
>~
-
N,

ate agreement® X3, WE= orientation, °lF
echogenicity, T3 posterior echo feature, =%
Z4] surrounding tissue W3} fair agreements X
Atk gk, W ol 73R4 lesion boundary+ slight
agreements RO FHFHFE substantial
agreement= 2t (Fig. 1).

ol 7HsA el s A& WelAdE vigto g 3l
Ao st WA #e Asxe7Y 4
0.853(95% 21847+ 0.764-0.918), T8 ==
0.838(0.746-0.907) 2 H]5g AL HAT (p =
0.769). & o3& °]§% uf BI-RADS HE W+
W A ESE = 4a0llA 22.9% (8/35), 4bollA] 31.6%
(6/19), 4cellA 85.7% (6/7), 5llA 91.7% (11/12)KA
i, AFs 259e] A5 a0l 16.1% (5/31), 4bellA
60% (12/20), 4collAl 83.3% (10/12), 5olA 75%
(3/4)Att (Table 3). ¥ 4a & 7|02 sty o 7+
ol M7= 5 24 100%(31/31), AFsx
S A= 96.8% (30/31) AL, ol 217t 31.1%
(19/61) 2 39.3%(24/61) 5 ¥4

Table 2. Agreement Between HHUS and ABUS for US Findings
and Final Assessments of 92 Solid Breast Masses

Lexicon Kappa Values  Standard Errors
Shape 0.538 0.089
Orientation 0.246 0.111
Margin 0.454 0.078
Echogenicity 0.281 0.104
Lesion Boundary -0.034 0.014
Posterior acoustic feature 0.345 0.158
Surrounding tissue 0.218 0.185
Final assessment 0.677 0.052

Note.— = value of 0.20 or less was considered slight agreement;
0.21-0.40, fair agreement; 0.41-0.60, moderate agreement; 0.61-
0.80, substantial agreement; and 0.81-1.00, almost perfect agree-
ment
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n & A 255 Bl A Wrie] shEslth Kelly &
of &gk A+l ostd, HAE Y #F= 9o s
= Arolde Hd H o HHES dde R ste], 8 259E Hske] A8 A4 ol 1de] 1000
TEEET B Ae2e9E A Aldgsta, on] & 7 3.6l 7.2 o Asdrkal Hasksith (17)
Hd 5 2899 QA /)5S ol 8tel, A% 243 E3k Chiang ol o3 wael] SlFhu, f ywle]
of A439L w, A5 2&3 A AP W Aol QolA ] AHE 2 gt 48 2euE Mwal e
A3 293 27700 QAEE FokunA SRS w3y Ase FE xRN BT 93.2%,
uf, o] Kofyl WA e HUHE Al oY B As 25kl A 98.0% vk ok AAEe] 2
FaoA] B2 FEe dAEE Beloy MEe HE 2 AF H 5% 257 BFdA 100% Aok 3 &
s F AR Ade o] dARE Yel e BE2 w259 100% R ARs 2539 87.5%
ATt Gom 3 e e % 289 100%, A
T 25 A §ES 7R oA f #2859 67%9) 23 T e A 253
= e JFol A BHE A g AL ks e )
S 95A AJeE T glor E3], xHgHo]wHA] GHlo) Table 3. Positive Predictive Value of Category (PPV) 4a, 4b, 4c,
o 919 AAE 717 ool A AxjmAe ofg 209
T ata 9uk(16). e, AldAte] wE AAre Fu BI-RADS category Positive.Predictive Positive.Predictive
A A 9 ol o] e ZAale] M o] 3 AAF Value in HHUS Value in ABUS
o o = o= =l A= 4a 22.9% (8/35) 16.1% (5/31)
ZE;;@;;’ f}‘i :]]j{;}jz}g ;j;ig i;‘rj 4b 31.6% (6/19) 60% (12/20)
HO AN OTAE AT v, S At 4c 85.7% (6/7) 83.3% (10/12)
2 S ATE T U= As25pt FES AL gl 5 91.7% (11/12) 75% (3/4)

Lateral

Inferior

Fig. 1. A 39-year-old female with a 0.7 cm sized invasive ductal cancer in the left upper breast. Transverse images (upper row) and sagittal
images (lower row) of ABUS (left) and HHUS (right) showed ill defined irregular mass in the left breast. The orientation of the lesion was as-
sessed as not pararelle on ABUS, however it was assessed as pararelle on HHUS. The BI-RADS category of the mass was category 4a
on both ABUS and HHUS.
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Hal] el FREES] Ade 28 2 vAA s 4
Zol| Qlo] ®wrf et W AA S ke AbEs 25
27} ok (18).

sk Bl 7o 9lojA] American College of
Radiology Breast Imaging Reporting and Data
System (ACR BI-RADS) & o]&3lo], 47709 & 4
13570¢] A Wl b, AbexS3F W g
A Aol digk Ask A¥, AeE 0.88, M=
0.98 & ETH19). o= & AFelA 1l
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NFoR & W, o Ee] MPEE FE 2ol
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Differentiation of Breast Mass Using Automated Breast US:
Application of US BI-RADS Lexicon

Jung Min Chang, MD, Ann Yi, MD, Hye Ryoung Koo, MD
Deparment of Radiology, Seoul National University Hospital

Purpose: To assess the agreement of US findings between ABUS and HHUS using American College of

Radiology Breast Imaging Reporting and Data System (BI-RADS) lexicon and final assessment category,
and to evaluate the diagnostic performance of automated breast US (ABUS) and hand held breast
US(HHUS) for the differentiation of breast masses.

Materials and Methods: In January 2008, among patients who are scheduled to perform breast biopsy or

surgery, 92 breast masses in 89 patients who had both HHUS and ABUS images of breast masses were in-
cluded in our study population. Two breast radiologists retrospectively evaluated breast masses using
HHUS and ABUS images and recorded the findings and final assessment using BI-RADS lexicon and as-
sessment category, and they recorded possibility of malignancy on a five point scale. Agreements of each
BI-RADS descriptors and final assessment between HHUS and ABUS were evaluated. In addition,
Receiver operating characteristic (ROC) curve analysis for the HHUS and ABUS were performed to eval-
uate diagnostic performance.

Results: Ninety- two breast masses in 89 patients were identified, and among them, there were 31 malignancies

and 61 benign lesions. Moderate agreement was obtained for lesion shape, margin, and fair agreement
was obtained for orientation, echo pattern, posterior acoustic features and surrounding tissue. Slight
agreement was noted for lesion boundary. However, substantial agreement was noted for final assess-
ment. The area under ROC values were 0.853 (95% confidence interval: 0.764, 0.918) for ABUS and
0.838 (95% confidence interval: 0.746, 0.907) for HHUS, which was not significantly different (p =
0.769).

Conclusion: Even though variable degrees of agreements were noted for lesion descriptors, substantial agree-

ment was noted for BI-RADS final assessment. There were no significant differences for diagnostic perfor-
mance between ABUS and HHUS.

Index words: Hand held US; Automated US
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