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Breast Imaging Reporting and Data System (BI-RADS) W 4%} 5 BH 59

N
Lo

283 270e FFHNOD g db, 4= ARIF F 4 AR W

(o]

Fd 5% (positive predictive value, PPV)E H7Fstar b4 (malignancy)
o] Aoz o 9l BI-RADS 253 A8 dolr 1zt 3T

2004 1€%-E 2005 9974 #W %S9 BI-RADS W5 49} 5=
Ad=ga wWelstdoz Ty 1150709 #H¥ES dgiydoz F 9o
Gt dEort 259 G4S FI¥H R #A83lTE BI-RADS 253
Aol Q& 71s=o] (descriptor)E AREste] ZF MRS HUbe & HE wd
W3 (final assessment category) 4a, 4b, 4c, 5 & 3JUE A BERFEAT. 7
T FPHdFEE TS, te 2A2E 39 A (multiple logistic
regression) < ©]-&3lo] W 49 5 WRHENA oA oS =go] Hi=
BASA o2 folgt BI-RADS 223 7|09 x9S dof H ot

7k AlF HF] FAASEE HT dacl A 12% (80/646), W 4bol A
55% (76/138), 5 4coll A 87% (144/166), H 504 98% (196/200)% T},

=

Ao H B9E 27, K B2 (e wY (shepe), 47



(margin), Wl 9= (echogenicity), ¥®¥ 7}%4=}2] (lesion boundary), 2] 3]s}
(calcification), $4% ol = (posterior acoustic feature)”} ™= 4a, 4b, 4c, 5
Abololl A foldt Ao]Z HTE (P value <0.05). WF 49t 52 gt
WA ol S dFete dH FAH R Foltt 2&u FHY 2F2
T B AA, W o=, BW rpdxte], A3lsidien 7 &)
gEE g ez 7 EE 22HY] (odds ratiggs R A |4
(lobular) ®.<F, 3 (spiculated) 77, =3 (complex) o=, o= HF
(echogenic halo), VA4 3]s} Z3} (presence of microcalcification) ©. = WEFRLTE,

AEAH %, BI-RADS w3 ARdS o]t A9 Sl 418 Fdelet



3} BI-RADS

ol
N

_z:l

—_—

ol

B
Jmo
et

. A&

3] (American college of radiology, ACR)%] Breast Imaging

3 ope

3

) 5

dzolA guel Brhe

LR

eN
-

d

Reporting and Data System (BI-RADS) A}%

ZHAb (medical audit) S

a4

g2l A (quaity) FEl =&S FA! BI-

bl o @

SEERI

]

Hr}

[e)
- Hol—

1
s

gl o] A 7HA el A

<7 T
AEEHAE

RADS A}A 42 7l A sko] 2003

B
2
Ay

Mu,.o
A

=
=

)

HF IE WF (find assessment category)

7]140]  (descriptor)2} 6712

el
0

ol

o
|
N
N
o
ﬂo

)
T



{FA A== (positive predictive valug, PPV) <2%}, B 4t ol AL 1A

(malignancy)°] 29X EE S (PPV 2-94%), HT 55 oA 7140l

WS Ee e PPV 295%), WF 62 WSO oyl Auw 55l
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o] A7+ FFA ATE YA AAAAI L3I (ingtitutional review board) <]
5oS wokar axlo] 93 FolA] (informed consent):= I Q3dHA] kgt
2004 1"l 2005 9e7EA] EelA AR EEufelA EHE
Helgtdow e e 251299101 o] & A
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AR A%, 287, HRE Bhor Aaudry A4S 23 AolA
S o] &3l AERA, TS 14 AlolA vigo] FAE AHEE (Pro-
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¥1.BI-RADS 1 283 A9 7|40

Shape Ovd Round Lobular Irregular

Orientation Parallel Not paralle

Circumscribed

Indistinct

Margin Angular
Not circumscribed

Microlobulated

Spiculated
Lesion boundary Abrupt interface Echogenic halo
Echogenicity Hyperechoic  Isoechoic  Hypoechoic ~ Complex
Posterior acoustic feature Shadowing Enhancement No

Presence of microcalcification

Calcification
Absence of microcalcification

Final assessment Category 4a 4b 4c 5

roleon 4ol Qe Agole wAAE FY (papable mass),

==

SF3-H] (bloody nipple discharge), THA A= Ao}l (axillary) 53] 59l

(positive finding), A|33tA] ¢S (not peformed)e] A A= UF3lom,
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2. 1507) 1 e HE westd Az

Final diagnosis

Malignant masses (n=496) Infiltrating ductal carcinoma, NOS (n=393)
Ductal carcinomain situ (n=51)
Infiltrating lobular carcinoma (n=14)
Mucinous carcinoma (n=3)
Medullary carcinoma (n=12)
Papillary carcinoma (n=4)
Other malignant lesions* (n=19)
Benign masses (n=654) Fibroadenoma (n=181)
Fibrocystic disease (n=186)
Intraductal papilloma (n=82)
Stromal fibrosis (n=57)
Adenasis (n=35)
Benign phyllodes tumor (n=28)
Atypical ductal hyperplasia (n=10)

Other benign lesionst (n=75)

*: solid and papillary neuroendocrine intraductal carcinoma, dermatofibrosarcoma
protubulence, adenoid cystic carcinoma, metaplastic carcinoma, mixed infiltrating
ductal and mucinous carcinoma, lelomyosarcoma, malignant phyllodes tumor.

t: diabetic mastopathy, intramammary lymph node, tubular adenoma, radial scar,
columnar cdll change, ductal epithelial hyperplasia, foreign body granuloma, negative
for malignancy, sclerosing lobular hyperplasia, mucocele like lesion, fibrosis, lactating

change
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4a0ll X 12%, 4boll X 55%, 4collxl 87%, 514
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Positive predictive value
12% (80/646)
55% (76/138)
87% (144/166)
98% (196/200)
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4a 4b 4c 5 Total P value
Symptom <0.0001

Yes 164 (74.6) 40(29.0) 105 (63.0) 148 (74.0) 457 (39.7)

No 482 (25.4) 98(71.0) 61(37.0) 52(26.0) 693 (60.3)

Family history 0.0944

Yes 48 (7.4) 9(65) 12(7.2) 5(2.5) 74 (6.4)

No 598 (92.6) 129 (93.5) 154 (92.8) 195(97.5) 1076 (93.6)
Mammography <0.0001
Positivefinding 128 (19.8) 58(42.0) 96(57.8) 135(67.5) 417 (36.3)
Negativefinding 315(48.8) 35(25.4)  15(9.0) 6(3.0)  371(32.3)

Not performed 203 (31.4) 45(326) 55(33.1) 59(295) 362 (3L5)
Shape <0.0001
Ova 464 (71.8) 51(37.0) 39(235) 6(30) 560 (48.7)
Round 61(9.4) 22(159) 23(139)  6(3.0) 112 (9.7)
Lobular 15 (2.3) 6 (4.4) 4(2.4) 4(2.0) 29 (2.5)
Irregular 106 (16.4) 59 (42.8) 100 (60.2) 184 (92.0) 449 (39.0)

Margin <0.0001
Circumscribed 64 (9.9) 4(2.9) 2(1.2) 0(0.0) 70 (6.1)
Microlobulated 144 (22.3) 51(37.0) 51(30.7) 39(19.5) 285(24.8)

Angular 46 (7.1) 25(181) 31(187) 22(11.0) 124 (10.8)
Indistinct 385(59.6) 46(333) 46(27.7) 29(145) 506 (44.0)
Spicul ated 7(1.1) 12(8.7) 36(21.7) 110(55.0) 165 (14.4)

12



Echogenicity <0.0001
Hyperoriso  250(38.7) 50(36.2) 47(283) 26(13.0) 373(324)
Hypo 3098 (52.3) 75(54.4) 108(65.1) 173(86.5) 694 (60.4)
Mixed 58 (9.0) 13(9.4)  11(6.6) 1(0.5) 83(7.2)
Orientation <0.0001
Parallel 485(75.1)) 81(58.7) 69(41.6) 73(365) 708 (61.6)
Not parallel 161 (24.9) 57(4L3) 97(58.4) 127 (63.5) 442 (38.4)
Boundary <0.0001
Yes 45(7.0)  43(3L2) 106 (63.9) 171(85.5) 365 (3L7)
No 601(93.0) 95(68.8) 60(36.1) 29(145) 785 (68.3)
Calcification <0.0001
Yes 28(43) 20(145) 39(235) 75(37.5) 162(14.1)
No 618 (95.7) 118(855) 127(76.5) 125(62.5) 988 (85.9)
Posterior echo <0.0001
Shadowing 3(0.5) 3(2.2) 5(3.0) 38(19.0)  49(4.3)
Enhancement ~ 68(10.5) 25(181) 26(157) 5(25)  124(10.8)
No 575(89.0) 110(79.7) 135(81.3) 157(78.5) 977 (85.0)
Total 646 138 166 200 1150

13



5. A% 9e ddel mE 9 AR, % 29E 2 L 2o 27
Benign Malignant Total P value
Symptom <0.0001
Yes 149 (22.8) 308 (62.1) 457 (39.7)
No 505 (77.2) 188 (37.9) 693 (60.3)
Family history 0.824
Yes 43 (6.6) 31 (6.3) 74 (6.4)
No 611 (93.4) 465 (93.8) 1076 (93.6)
Mammography <0.0001
Positive finding 117 (17.9) 300 (60.5) 417 (36.3)
Negative finding 314 (48.0) 57 (11.5) 371 (32.3)
Not performed 223 (34.1) 139 (28.0) 362 (31.5)
Shape <0.0001
Ova 442 (67.6) 118 (23.8) 560 (48.7)
Round 64 (9.8) 48 (9.7) 112 (9.7)
Lobular 12 (1.8) 17 (3.4) 29 (2.5)
Irregular 136 (20.8) 313 (63.1) 449 (39.0)
Margin <0.0001
Circumscribed 57 (8.7) 13 (2.6) 70 (6.1)
Microl obulated 140 (21.4) 145 (29.2) 285 (24.8)
Angular 56 (8.6) 68 (13.7) 124 (10.8)
Indistinct 377 (57.7) 129 (26.0) 506 (44.0)
Spicul ated 24 (3.7) 141 (28.4) 165 (14.4)
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Echogenicity <0.0001
Hyper or iso 255 (39.0) 118 (23.8) 373 (32.4)
Hypo 348 (53.2) 346 (69.8) 694 (60.4)
Mixed 51 (7.8) 32 (6.5) 83(7.2)
Orientation <0.0001
Parallel 477 (72.9) 231 (46.6) 708 (61.6)
Not parallel 177 (27.1) 265 (53.4) 442 (38.4)
Boundary <.0001
Yes 64 (9.8) 301 (60.7) 365 (31.7)
No 590 (90.2) 195 (39.3) 785 (68.3)
Calcification <0.0001
Yes 25 (3.8) 137 (27.6) 162 (14.1)
No 629 (96.2) 359 (72.4) 988 (85.9)
Posterior echo <0.0001
Shadowing 6 (1.0) 43 (8.7) 49 (4.3)
Enhancement 65 (9.9) 59 (11.9) 124 (10.8)
No 583 (89.1) 394 (79.4) 977 (85.0)
Total 654 496 1150
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Al T, G e 24, Y T 2 (shape), FAl (margin),
Y o5 (echogenicity), W 7F4x}¥]  (lesion boundary), *13]3}
(calcification), % ol = (posterior acoustic feature)= 4a, 4b, 4c, 5 A}o] ol A
EAH o7 Fod ol mel Widorl (P vaue <0.05) ot

A% e 2 WE AoldA fold Aol molx P Medlth

oL
N

dac A 5= W57 eehgtel wet 5, o Ths/de] kel mEr 735,

i #de oldad, BatH S (irregular) R, 2 (spiculated) A7,

Aol 5L (hypoechogenicity), 3 33t#] 92 WaFA (not paralel orientation),

o524 H2 (echogenic halo), 213]3} 3} (presence of microcalcification)®]

w7k Z7kske 43S 2t (R 4). U5 2428 gARME o] &5}

M 49 5 WRICA o o Fo ko] Hi= AR Fo3 et
%

of 2FE dobugted Fao 2 AA, W A, WA A,
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#6. oM elZel Egol 5= BASHoR o3 2o P} 2
29 2] o=
Odds ratio 95% ClI
Shape
Oval 1
Round 1.979 1.190-3.294
Lobular 4.493 1.858-10.860
Irregular 2.951 2.012-4.329
Margin
Circumscribed 1
Microlobulated 3.465 1.545-7.768
Angular 3.189 1.312-7.747
Indistinct 1.363 0.617-3.011
Spiculated 4.503 1.740-11.657
Echogenicity
Hyper or iso 1
Hypo 2.155 1.502-3.091
Complex 3.615 1.861-7.020
Boundary
No 1
Yes 7.625 5.259-11.056
Calcification
No 1
Yes 8.968 5.340-15.061
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njgke] A9y Bk, o3 (hyperechogenicity), 7F=tlgt aoze] 91dt

(pseudocapsule)o] At 72 ®WS A7l &S ol&ste] AFHom

APE JdEAl H 1Al BI-RADS 42k 7l dte] x5 BI-RADS AR ©]
e wxHder dAxAA fFE HHS AAHowr Jesta

Tk v B2 71015 vk’ BI-RADS 42} HA el A= <=7 ofabet
Sl Al gwle] epdmel tigk nuh FAIHQd JHE AEst] fs WF
4 WHHS o o Amel wek Al Jlm BFsAAL AlQks ey’
Akl gk FAH VES AAEA BRI AAAE old g
AT FFHatrh HolE BI-RADS 257 AR S o] 83te] BT 4a 4b,
4eoll A FAeFE Hrkske A7 AATES ° Lazarus T Aol A=

4a, 4b, 4c, 59 FA ASE7t 217 6%, 15%, 53%, 91%, Lee 592 Ao A=
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Abstract

BI-RADS US Category 4 and 5 Lesions. Subcategorization of Category 4

Lesions and Positive Predictive Value of Each Subcategory

Myung Hyun Kim

Department of Medicine

The Graduate School, Yonsei University

(Directed by Professor Eun-Kyung Kim)

To retrospectively analyze the sonographic features and positive predictive values
(PPVs) of the lesions classified as categories 4a, 4b, 4c and 5 by using Breast Imaging
Reporting and Data System (BI-RADS) ultrasonography (US) lexicon and to assess
statistically significant BI-RADS US descriptors to predict malignancy in category 4
and 5 lesions are the main purpose of this study.

Between January 2004 and September 2005, two breast radiologists retrospectively

reviewed 1150 pathologically proven BI-RADS US category 4 and 5 lesions of 1010
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patients based on BI-RADS US lexicon and reassigned one of the final assessment
categories to each lesion. PPVs for category 4a, 4b, 4c and 5 were evaluated. Multiple
logistic regression was used to assess combination of significant BI-RADS US
descriptors to predict malignancy.

PPVs for subcategory 4a, 4b and 4c and category 5 were as follows: category 4a, 80
(12%) of 646; category 4b, 76 (55%) of 138; category 4c, 144(87%) of 166; category 5,
196 (98%) of 200. The patient age, mammographic feature, shape, margin,
echogenicity, lesion boundary, calcification, posterior acoustic feature were statistically
different between each subcategory (P < 0.05). The combination of statistically
significant sonographic parameters that helped to discriminate malignancy from
benignity of the lesions classified as category 4 and 5 were shape, margin, echogenicity,
lesion boundary and calcification. Lobular shape, spiculated margins, complex
echogenicity, echogenic halo, presence of microcalcifications were the features that
showed relatively higher estimated odds ratio in each US parameter.

Category 4 lesions were appropriately subacategorized by experienced breast
radiologists based on BI-RADS US lexicon. Lobular shape, spiculated margins,
complex echogenicity, echogenic halo, and presence of microcalcifications showed

relatively higher odds ratio in each US parameter.

Key Words: breast neoplasms; breast neoplasms, diagnosis; breast, US
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