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Ultrasonographic Diagnosis of Breast Diseases : A Review of Diagnostic Criteria

of Sonomammography on a Real-time Scanner
Masabhiro Ishii

Department of Radiology, Hitachi General Hospital
% Present adress: Department of Radiology, Fukushima Rosai Hospital at present

Research Code No. : 521.2

Key words : Sonomammography, Breast disease,
Electronic linear scanner, Real-time scanner

Fifteen sonomammographic findings of 341 histologically proved breast masses were reviewed
to improve and objectify the current diagnostic criteria of sonomammography enacted by the
Japan Society of Ultrasonics in Medicine. The author suggested revised diagnostic criteria and a
method of evaluating benign or malignant breast masses on a real time scanner, especially an
electronic linear scanner, and presented an original diagnostic concept based particularly on
shape and internal echo. By examining sensitivity, specificity and accuracy, shape, border and
internal echo were set up as major criteria, while boundary echo, posterior echo, DW ratio,
transverse direction, anterior borderline and posterior borderline were set up as minor criteria.
If two or more major criteria or one major and two or more minor criteria are found, the breast
mass is diagnosed as malignant, whereas if one major and one or no minor criteria, or only three
or fewer minor criteria are recognized, the mass is diagnosed as benign. This diagnostic approach
demonstrated a sensitivity of 93.2%, specificity of 85.9%, and accuracy of 89.7%, which were
superior to current diagnostic criteria for the differential diagnosis of breast masses.
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ZETHY, 4H, FUREBTEZKOFE LR
HrhoTWBYETAX v ihd b nid ek
AZHNE T IHELED) TNLY A LFREICD
WTIRFRHcL s i Tw v, 2ok 5 ZiFE
b, [BWiME| o RELIEAT#E: Bbhh, &
[ A= VAR S A F o i T | | P
E iz [k oLl ket 217> T, #
NIBWEE AT 2 ET A X v > 3kic & 5 FUIE
RO AW IR ERTAZ 2 HIGE L
72,

XREFE
1 ¥ =%

WAL, FUEETA E 22 2 AR AT & ) AR
SIS W OMEE L 72 EAENESE 161 B (FLEEMRAE
¥ 31, FCHEMRAHE 73, HEE 39, KNWERE 5, HikE
¥E 6, AGEEMNAE 2, JERMMEFLAE 2, R
ANBERE 3),  KPENE A 180 44 (5 HE AR IE 105 1,
FLRAE 44 1, Weag - FLBRIS 14 B, FLEAME 12 1,
BERERANE S B) DAFH 3 BITH D, RE -
FUIRFe »— R I3 BRFR 2T & IR H- ofifa I L Y 7
FEBME Lz, FICIUBEDTIEE L TA LN
LML, BEFEOENZE LoEREILL D
TAMREDI G & 3B 7z, A O F oA
1%, FLIETIZ 19 8Eh 5 85 kic oA L, 40 &AL
2 (ovarian group) & 60 mfCHT}: (adrenal
group) D2 DNZFEDE — 7 HA L NI, MMk
PRI SRR O &7 & THERIC LA LT, 40
AR E— 7 2R L2 B & 50wl L TR
L7z, FLBERPAER I, 20 m@ith 6 60 i
KR F TOIRMALEME IR b n, S - Ui

FUISHE B 0 T U BB W T 7

RITEILICBIE L T 10 @~ EMIC, F7-
FLUANE & BER FENL AR IS 4R & ol & L 225045
IR L7z, G#EME (Table 1) 1%, FUE &7
LY MHEIRIE, FURMEICBVWTLBBLEFC>A
>D>EzB #3260 51, R -
b FUBRA R I AL L CHET B2 & A
bz, BRIE - FUR S & FLEAEI: E S35
EhETH DAY, FLIANMEIC 3 R o051 B 7 A
WHIAED» LRETE LD LA LN, BHERIE &
ZOFRRGR TEMALORED 24T 5 R B
Wiz EfEd A b, AUEMICSEEL 72, X
EJCOWTIE, REBEOMAIEEL2.4cm Kk
PlETad Y, EETom L Eo BT 506 &
FRERAEICOAED LN,
(2) fEFR%E

MEFWAENL, 7.5 MHz (—#0ic 5.0 MHz) &
BTV =7 2% 7 — (EUB-450 % 7> | EUB-
40) Z w7z, B2 AR, SR, WA o) 4
KRG EZBED T4 > L, NI 3 —A HIIC
HMHEINLEIHIICETA YICHRELRLDED 2
Y Tl L7z,
(3) #&EEHE

[ | o 7THE (xicTFoR) &, OBk
Fr DR EZIITA >, BLUARKFEIZE W
THEEL 2R E2 4 TR 247- 72,

AL (%) T2tk el ] ok - TEIcib
5L0E LT, AR TEBRROSIEEIC LT
ZHA 680 BT A RREL .,

B. (%) 4> a— M THEL2 LD
#, EROTELL TwWwa Lo, 23R
X2 ZHDITIEN L 2 RT LD e MMEE 72 13 7%

Table 1 Location of Breast Masses

right left C A D CD,DC AC,CA E BD, DB CE, EC B etc.
carcinoma 81 80 42 38 16 15 9 7 6 5 4 19
fibroadenoma 64 41 31 18 14 11 8 5 3 1 5 9
mastopathy 22 22 20 6 6 2 2 3 0 0 1 4
abscess - mastitis 7 7 2 2 1 0 1 7 0 1 0 0
papilloma 5 7 0 2 3 1 1 4 0 0 1 0
cystosarcoma 5 0 1 ABE: 1, DBAE:1, ABCDE: 1, CDE: 1
total 184 157

(2) HABEK W 534 #1105
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L7,

C. (%) MiRzo— ZL&dbVicadT,
H NI OV TIZHAL B D &, Bk A7k
Iz H4A L7z,

D, (%) W 20— RiFic TREL 2N
WMz a—fFl e 5 —iz b BPEEMNE £ okl
[PE2 IR L7, 72 [2Mik | oxa—
I W, % M) — &KLY — i3 e, ST -
TARY—Lxa—sg—v RN, e

—TYJ—% 8 — 2 BT A LNE 2
b, MHAYE— &AM — %2 T 458D 1240
PADRMRRIC OWT L BAET L2, 502, =
a—L-~ULcBL TR, ETIEOZ 2—1L -~
374 NAEORELZEL TS EDRERILIZ
1 Z—ELALENINDT, Ty A—F—I12T
KDIZNER E K TIR O 7 4 Vi EisiEs s,
G HETHRT Z L2 & - TR HHIIE &
L, HROMHEMNH LN 3 — v < ne kKT &
HTE5H, ZHIZENEEHOZ -~ Lokl
WxIT-72, B, ETED & EREOBEIX, 7
Y M A—F—THIEPE L 3~5EMEL TF
DS % B - 72,

E. (%) #bFxo— #5&, A% HiEs L
CTHHIC L, WG B FolRE» L85
2, PEEEE, BB,

F. (%) SMBER: - H 0 (G5, vhSEes, &
BE) &7 LicXar Lz,

G, (%) MEBTIS @ RBAMERT He & 40 dhigE I e &
2BV 2 BMmen A EENE &, REEZHET
LHFMHORE#®IT-> 72, E 512, HE1.5cm
LIF oy /NG o #ERiE oic > W T LT L 72,

IE T 1143

H., BihSER, %8R eI rn,
HHE, Wil 3 Sorlic oL €, MR R
MU L 20 WA I3 B3 L 22,

I. connective tissue sign, J. indent sign,
K. septal sign, L, #iJk{l, @i o—, M,
LB I~M o Rz oW T FnFhLok
PEE e Az,

# B
1, 4R (Table 2)

WADSEEREICLY, ) MHE, WMk, #&
JESHER, WEESER, SESER, Ao
6Dz F— 4L 72 (Fig. 1), 1HL, #ikss
EARO 2 IR 5 7 29 B IZ NI IS &5
. IR s, MR ZOSBERIZEY H) A
dr bR 3 TR AT T2 L AL BD
T, Wh BB TLZowTFhIcB LT 3
ZENTED, ZZT, Bik® () ME~ F}iﬂ"“')}
X, EMEDPEESER~-TEEEXrT5 L,
hm%&%AA.ﬁﬂE&uA,ﬂﬁ$W7u
ERY, mbLEWBNmES S e, s
& Btk & R RUCZ W L 72841013 U
66.5%, TFREL86.6%, IEL¥T6.1% & 2 Witk
T L 22
2. 3BT 1— (Table 3)

Py 2 BRI A, m%?fu$%¢¥HW£>
T 5 &, [EPE65.8%, T M EE83.9%, IF i
T4.5% & % » 1z, BYERTRTH 5FH1E, Kby
DIFHEBIEIZ 586> b L7208, FIBIZ BV TL#1
/3 (34.2%) i2A LN, BERTORKE % - T
W7z, R R oMM F 23 UKL FLE o

Table 2 Shape of Breast Masses

CA FA MP ABS-MST PPL Ccyp
round~oval 3(1.9 5( 4.8) 1( 2.3) 0(0) 2(16.7) 0(0)
elliptical 6(3.7) 34(32.4) 13(29.5) 1( 7.0 1( 8.3) 0(0)
lobulated, mildly 8( 5.0) 41(39.0) 9(20.5) 3(21.4) 5(41.7) 3(60)
lobulated, moderately 37(23.0) 19(18.1) 7(15.9) 6(42.9) 2(16.7) 1(20)
lobulated, highly 26(16.1) 3(2.9) 2( 4.5) 107.1) 2(16.7) 1(20)
irregular 81(50.3) 3(2.9 12(27.3) 3(21.4) 0(0) 0(0)

Note,—CA =carcinoma, FA=fibroadenoma, MP=mastopathy, ABS

PPL=papilloma, CYP=cystosarcoma phyllodes

RS54 10 H 25 H

+ MST = abscess - mastitis,

(3)
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( ) P,
e
round, oval elliptical mildly lobulated
o hS f
A, o
moderately highly irregular
lobulated lobulated
Fig. 1 Breast masses are classified into round~oval, elliptical, mildly lobulated,
mederately lobulated, highly lobulated, and irregular in shape.
Table 3 Border of Breast Masses
CA FA MP ABS-MST PPL CYP
smooth 55(34.2) 96(91.4) 29(65.9) 8(57.1) 9(57.1) 5(100)
rough or irregular 96(59.6) 3(2.9) 12(27.3) 5(35.7) 0(0) 0(0)
partly rough or 10( 6.2) 6( 5.7) 3(06.8) 1(7.1) 3(25.0) 0(0)
irregular
distinct 128(79.5) 94(89.5) 32(72.7) 11(78.6) 12(100) 5(100)
indistinct 11( 6.8) 3(2.9 5(11.4) 1(7.1) 0(0) 0(0)
partly indistinct 22(13.7) 8(7.6) 7(15.9) 2(14.3) 0(0) 0(0)
Table 4 Boundary echo of Breast Masses
CA FA MP ABS-MST PPL CYP
absent 41(25.4) 19(18.1) 30(68.2) 10(71.4) 7(58.3) 0(0)
regular 38(23.6) 78(74.3) 13(29.5) 3(21.4) 5(41.7) 4(80)
irregular 82(50.9) 8(7.6) 1(2.3) 1(7.1) 0(0) 1(20)
linear 55(34.2) 66(62.9) 12(27.3) 1( 7.1) 1( 8.3) 2(40)
bandlike 49(30.4) 7(6.7) 2( 4.5) 3(21.4) 3(25.0) 1(20)
linear ~bandlike 16( 9.9) 13(12.4) 0(0) 0(0) 1(8.3) 2(40)
regular-+linear 25(15.5) 63(60.0) 11(25.0) 1(7.1) 1(8.3) 2(40)
regular+ (bandlike or linear~bandlike)
14( 8.7) 15(14.3) 2( 4.5) 2(14.3) 4(33.3) 2(40)
irregular+ linear 30(18.6) 3(2.9 1( 2.3) 0(0) 0(0) 0(0)
irregular+ (bandlike or linear~bandlike)
51(31.7) 5( 4.8) 0(0) 1(7.1) 0(0) 1(20)
(almost) entire 19(11.8) 10( 9.5) 0(0) 1(7.1) 0(0) 2(40)
broad 22(13.7) 34(32.4) 3(6.8) 0(0) 2(16.7) 1(20)
partly 79(49.1) 42(40.0) 11(25.0) 3(21.4) 3(25.0) 2(40)
(4) AARBEes $5348 H10%
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65.8%ic A LN 2% & & i, FUBRAE & I - LR
RlzLEFNLDHORICHBELTED, B
DEHCEFEEZBL 72, WEROHBEEIC DWW T
fEEEIc BT 2EFEZRHLNT, BHEEEIC L
B RENOENIIHETH - 72,

3, #ERxLO— (Table 4)

W OrDFFRD S b, L LB E R,
AHA 2 BMRATR & v L 5 Iciegfb L TRl
P> B L, BES0.9%, FFEE.0%, EZ
HI1.6%IC % 7z, [MidkdE] (2B 3 RYEAT
Rtz a—3380 34.2% I8 b, K
i BHEATRTH AR -3 L L D%
GHORBEATHIEN 40.3%ic L YT -l
L CHEMEMRIE 712 19.1%lc A 6N TH Y, &
REFRT a—ic L 2EFZWERIZ R TIE 2 »
stz 22, [lidkd] iIcTa 5217 8%
#-T, L&, HAUB+HER2ZBRERR, B
AR 2 BB+ 4K (F 23 K ~4R), &
FA+ R, AR HFR (2 +HRIR~
K) LML 2RBOFERRIZT0.3%E %D, A
ROBR T 2 —FF R % B L 72854 02 HikE &
DLET LA, £/, BRII—-—DEKE2ER
M, IREEH, #A 00T T E ORI E 2 A
7, BICABRZRBESLNT, REWEOEZE
lzlfrTtesnhr -7z, L L, FLREEIZDOW
T3, SRz a—EE»IFEICEC, N3
—EEAEET LAWEW)ATREZ L EbE S
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b, B E V) A =P I2Z L v & v BEDHToR
Sz,

4. ABTO—

a) WN#Epx. #—s¥7—> (Table 5)

AHFZE TlE, WEROME 2 O3 2 —H M & 13
I ETE AAEZRT b zEAAED Y, FATT
TwhoEBEAFMEL L LERL T, BEmES
NDH b, Ta—NBELHMLE—3 2
AR O 2 — 12 b b L D &gk
DEH 7 —> ZRTZ e LEREEDY (22
BEMNOHFUER ), Fosg—rais bk
WHDRMEEEL L (Fz3EF OB L L)
& HIT A (Fig. 2), BEREMEH D & BMAF A,
BEREMEZL L 2 BT R E T 5 &, BEE8Y.4%,
FRRE 69.8%, IERET9.9% &\ 2MifeH 1%
LN, BEHREEIZ DWW TIE, Y & equivocal %
B, 2L Z#BWmLET 5L, BE3.9%,
FERJE 95.3%, 1IERE65.5% & % ) BEE IR
DEWEBREAURE N, JHUc kD, Bhm
BRE A WIERI, BRRAICIE - LIRS & FLEE
AR b & NAUSFUE D TTRERE A IER IS v & v
25, —Kh, [ZWidki] 1ok 2 BYEA R % M
¥)—, BT R A MR, M —, ML
H— 35 &, BIET3.9%, RERES8.4%, IE
2HE66.5% ¢ %> T, Mtz a—svF—>
Iz & B2MmEL D LT L Twrz,

b) W#HBxT 3—1 - (Table 6)

Table 5 Internal echo of Breast Masses

CA FA MP ABS-MST FPL CYP
stratified 11( 6.8) 78(74.3) 26(59.1) 0(0) 0(0) 1(20)
equivocal 6(3.7) 23(21.9) 5(11.4) 5(35.7) 1(8.3) 2(40)
not stratified 144(89.4) 4( 3.8) 13(29.5) 9(54.3) 11(91.7) 2(40)
transversely directional 59(36.6) 104(99.0) 38(86.4) 7(50.0) 2(16.7) 3(60)
equivocal 41(25.5) 0(0) 1(2.3) 2(14.3) 5(41.7) 1(20)
not transversely 61(37.9) 0(0) 5(11.4) 5(35.7) 5(41.7) 1(20)
directional
indistinct 0(0) 1(1.0) 0(0) 0(0) 0(0) 0(0)
fine+homogeneous 42(26.1) 76(72.4) 11(25.0) 4(28.6) 2(16.7) 1(20)
fine+inhomogeneous 43(26.7) 21(20.0) 14(31.8) 8(57.1) 8(66.7) 1(20)
coarse+homogeneous 17(10.6) 6(5.7) 7(15.9) 0(0) 0(0) 1(20)
coarse+ 59(36.6) 2(1.9) 12(27.3) 2(14.3) 2(16.7) 2(40)
inhomogeneous
TS5 10 H 25 H (5)
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FUIRE B o B I e Wi iF 78

stratified

transversely
directional

not stratified

transversely
directional

not stratified

not transversely
directional

Fig. 2 Schematic diagram of the internal echo pattern based on stratification
and transvarsely directional nature. Internal echo pattern largely is grouped into
three types.

Table 6

Internal Echo Level (Tumor/Fat Ratio)

carcinoma
fibroadenoma
mastopathy

1.1440.15(0.80~1.44)
1.0940.13(0.88~1.36)
1.04+0.18(0.74~1.45)

1.18+0.24(0.51~1.50)
1.10+0.15(0.75~1.25)
1.0540.23(0.76~1.38)

abscess « mastitis
papillorma
cystosarcoma phyllodes

JE#i D T 32— L~V EEGIEICIEN B &, R
- FLIR e < FUHE < FLEANE < AGENRIE < Btk ZEna
JE<FLWEE & 20 ), FURIESMERRIE L ) L {Rnx
T—L_RUERLED, tREXITH &, t=
1.56 ([t]|>1.28 TRHEKRE20%) &%-T, WH
DI ERRT S L A EEIZ RS S L - 72,

5, #FTa— (Table 7)

FUPERT R % B45 & 72 (34, R B2 3455 3
PR S E L2y, BT o— MR I3
28.6%, WEELIE 88.6%, IEZHE57.4%IC%c - 72,
FLEED 50.3% Il T a— ORI AT A L AT 7
HBEEIL K E CART L7245 K20 BIEIEREIZ
Bgh»r A EEE LT, BFREZRIFTH-
7.

6. FMAlB&RZ (Table 8)

FUHETII MR QWA <, HHERRIE Tl 0R
DL DA & LA, BB O L @
bz TELIE 43.5%, HERRIE 60,09, FLMIE
36.4%THN, HNEFEEIR, 2L 2 EBEHRR
& L7:BEniaMiggld, B 56.5%, R 53.0%,

Table 7 Posterior echo of Breast Masses

CA FA MP ABS-MST PPL CYP

enhanced 81(50.3) 74(70.5) 21(47.7) 8(57.1) 11(91.7) 5(100)

marked 14 8 3 1 1 2

moderate 36 46 8 3 8 3

mild 31 20 10 4 2 0
not changed 33(20.5) 26(24.8) 11(25.0) 4(33.3) 1( 8.3) 0(0)
attenuated ~ 46(28.6) 4( 3.8) 12(27.3) 2(14.3) 0(0) 0(0)
obliterated

distinctly ~ 8 0 2 0 0 0

obliterated

moderately 17 1 5 2 0 0

mildly 21 3 5 0 0 0
enhanced ~ 1(0.6) 1(1.0) 0(0) 0(0) 0(0) 000}
obliterated

(6) HAPRS 2238 534 #1045
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Table 8 Lateral Shadow

CA FA MP ABS-MST PPL CYP

bilaterally present 46(28.6) 48(45.7) 9(20.5) 3(21.4) 7(58.3) 5(100)
markedly 5 9 0 0 1 2
moderately 19 27 3 2 5 3
midly 22 12 6 1 2 0
unilaterally present 24(14.9) 15(14.3) 7(15.9) 2(14.3) 1( 8.3) 0(0)
absent 91(56.5) 42(40.0) 28(63.6) 9(64.3) 3(25.0) 0(0)

ELHEM 8% LU - T, FICREWERRWZ &b
-7z,
7. #t®Etk (Table 9, Table 10)

SHEMTTE O ILIZ, REMNEOZ N L XS
&AM & HITITFERRIC 0.1 R L T, il
Witz 3517 2 B FPEIE R O MRS Fe oo i3 R &
T (Table 9), % o 72 il W7 1 o #E 4 e %
EE3 &) ZRZBEII R LN Lo, Lizh-
T, BB Rl O % B v CIUE
EARHENRIE B L OFFLIRE & O EERE 21T &
MZEDMIC IZAEZEH D B, FUHEIS SUHE R IE
BEUIUE L D VRN 2 & 5 2 & H R
ANtz Fi, Mo 9 B TR EVIERED
RENTzDIE0.6 £ 0.7 (& LICIERRE65.6%)
ThdH, FONDMERIL L DB L BWHEN %
T8 & i - 72 (Table 10). & 5 IZEEE
1.5cm LU T DI Tid, 4-fefl & e L T s
HA70.05~0. 120 TR KL THB Y, BEE

1.5cm LUF ol % bR & 3 538400 13 BB
OBFFES 0.1 FBEAE (L TREMEZ BRI
xrBbhi,

8, BIAER4R (Table 11), #AERIR (Table
12)

FEBEER 2 RYEAT R, PR F 72 i3 Mg 2
MR R & T B &, BB RS oW B
76.2%, FFELPED9.4%, 1EBH68.5% & -7z,
BHREMMECT L2200, MUERED #1/3
(32.4%) |1 FLIRAEED & K TIRIEIz 22 L T
ARG E M L Twvd L) i RAaTa s ng:
ZEICERET B, HEABIRAIE, BRI E 2202
BB bk L oo L& 5 L CRHIliAS e Ze s

Tl b 2%, BMIEEIZ OV TIIEIE 45.7%,
RE 93.2%, IEZH65.4% & JEH 128 R
iRt oW (WA

9, *tDMMEFR (Table 13)

Table 9 Depth Width Ratio

long axis short axis

carcinoma 0.72+0.22 0.84+0.25
(0.84£0.21)

fibroadenoma 0.59+0.15 0.96+0.16
(0.64+0.16)

mastopathy 0.61+0.19 0.69+0.20
(0.68+0.18)

abscess + mastitis 0.65+0.30 0.784+0.33
(0.84£0.43)

papilloma 0.75+£0.13 0.79+0.12
(0.83+0.12)

cystosarcoma phyllodes 0.67+0.12 0.80+0.19

(0)

Note.— () =DWR of breast mass less than 1.5cm in diameter

FEESAE 10 H 25 A

(7)
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Table 10 Accuracy of Each DW Ratio (long axis & short axis)

DWR sensitivity specificity accuracy
0.5 85.7% 26.29% 57.1%
(92.5% 10.1% 52.9%)
0.6 73.9% 56.4% 65.5%
(82.0% 29.5% 56.8%)
0.7 54.7% 77.2% 65.5%
(72.0% 55.7% 64.2%)
0.8 35.4% 87.9% 60.6%
(57.1% 72.5% 64.5%)
0.9 19.39% 94.0% 55.2%
(40.49% 37.2% 62.9%)
1.0 12.4% 96.5% 52.9%
(31.1% 91.9% 60.3%)

Note.— [ ) =sensitivity, specificity & accuracy of DWR of short axis

Table 11 Anterior Borderline

CA FA MP ABS-MST PPL CYP
smoothly displaced 36(22.4) 56(53.3) 20(45.5) 3(21.4) 6(50.0) 1(20)
roughly displaced 23(14.3) 5(4.8) 6(13.6) 5(35.7) 1( 8.3) 0(0)
disrupted 92(57.1) 34(32.4) 7(15.9) 6(42.9) 4(33.3) 4(80)
not adjacent 10(6.2) 10( 9.5) 10(22.7) 0(0) 1( 8.3) 0(0)
indistinct 0(0) 0(0) 1(2.3 0(0) 0(0) 0(0)

Table 12 Posterior Borderline

CA FA MP ABS-MST PPL CYP
smoothly displaced 57(35.4) 49(46.7) 20(45.5) 4(28.6) 4(33.3) 4(80)
roughly displaced 9( 5.6) 0(0) 0(0) 0(0) 0(0) 0(0)
disrupted 39(24.2) 4(3.8) 1(2.3) 0(0) 1(8.3) 1(20)
not adjacent 53(32.9) 42(40.0) 15(34.1) 9(64.3) 7(58.3) 0(0)
not displaced 2(1.2) 10( 9.5) 8(18.2) 1(7.1) 0(0) 0(0)
indistinct 1( 0.6) 0(0) 0(0) 0(0) 0(0) 0(0)

Table 13 Positive rate of Other Signs & Findings

CA FA MP ABS-MST PPL CYP
Connective tissue sign 14.3% 6.7% 6.8% 7.1% 8.3% 0%
Indent sign 6.2% 17.1% 2.3% 0% 0% 20%
Septal sign 3.7% 10.5% 2.3% 0% 0% 20%
Calcification 19.9% 9.5% 13.6% 0% 0% 0%
Dilatation of the duct 1.2% 0% - 2.3% 7.1% 25.0% 0%

(8) HAEREE #53% FU5
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connective tissue sign IZ#LJE? 14.5%I2, in-
dent sign & septal sign (2 HENRIED &2 17.1
%, 10.5%ici@ b, Mhoplt ) b S
WigtEEE TR I Nz, AKILE EF 2 L5 IEE
WEBE Sk 2 — (KEaii~r 27774 —
EXEBLTHRLE BRI L) BIED
19.9%Iz A 51, HHERRESCILIRAEZ & L D 35
TEETH -7z, EOWIEE - 2EHEIE T
N AHTHY), REMERCBIT 282
BEH LN -T2,

10, EBERBMBEERNDIER (Table 14~ Table
18)
EROKE, FFRE, ER2ELZITNTN
Table 14 i2R L7z, 209 b, EFR2ERHNFICE
WA, 0, W 2—o 3ErR 2 K,
INLIZRNTREREOB R 2 —, #%hx
a—, Mk, Wb a—oR i, B EER
BT L TR 6 Fr e/ L EH 2 2
& & L7z (Table 15)., ROC fifin & 4, HIK,
Wik N o — 3ot R & D & EicES
WTE), BHiftodm - 2 rEMFIT LN
(Fig. 3). 22T, B - FLIRRIZERR Wi A4
5THY, FLUEAME & GRERANEIC D TITHEE
b RERORKEBELSEAND D20, K

IE 1 1149

TPR 1.0

0.9 1
0.8 /// .9
0.7 4
0.6
0.51
&bﬁ 3
0.3 6
0.2
0.1
0.0

o
T

0.0 0.1 0.2 0.3 0.4 05 06 0.7 0.8 0.9 1.0

FPR
Fig. 3 ROC curve of main sonomammographic find-
ings, showing that the shape, the border, and the inter-
nal echo are superior to other findings in diagnostic
capability.

IZFEBIE D % FU0E,  MHENRIE & FLARGE % 0 5
L CARMZRI THREL 2852 &R
(Table 15) & ¥sEi: (Table 16) O FHili % 47 -
fz. U, KEHE L NEEDFTROMAA b
I NVEEORBEE*Z2MT 2L v LD TH
D, FUER, SUHERRIE S X OPFLBMEDLRER A Z o

Table 14 Sensitivity, Specificity, and Accuracy of Each finding

sensitivity specificity accuracy

1 Shape (mildly |moderately) 80.49% 69.19% 79.7%

1 (moderately | highly) 66.5% §6.6% 76.19%

2 Border 65.8% £3.9% 74.5%

3 Boundary echo 50.9% 94.0% 71.6%

positive rate of bandlike echo: CA=40.3%, FA=19.1%

4 Internal echo 89.4% 69.8% 79.9%

4" [diagnostic criteria 73.9% 58.4% 66.5%

5 Transverse direction 37.9% 95.3% 65.5%

6 Posterior echo 28.6% 88.6% 57.4%

7 Lateral shadow 56.5% 53.0% 54.8%
8 DW Ratio 0.8 35.49%(57.1%) 87.9% (72.5%) 60.6% (64.5%)
0.9 19.39%(40.4%) 94.0% (87.2%) 55.2% (62.9%)

Note.— () =DW Ratio of masses less than 1.5 cm in diameter
9 Anterior borderline 76.2% 59.49% 68.5%
10 Posterior borderline 45.7% 93.2% 65.49

ERC5 410 A 25 H

(9)
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Table 15 Diagnostic Criteria on Sonomammography (Proposal)

Major criteria

Benign findings

Malignant findings

#1 Shape round, oval, moderately-lobulated,
elliptical, hight-lobulated,
mildly-lobulated irregular

#2 Border smooth rough (wholly or partly),

irregular (wholly or partly)
3 Internal echo stratified not stratified
Minor criteria

#1 Boundary echo absent, irregular
regular

#2 Posterior echo enhanced, attenuated,
not changed obliterated

#3 DW ratio under 0.8 0.8 and over

#4 Transverse visible not visible

direction

#5 Anterior smoothly-displaced roughly-displaced,

borderline disrupted

#6 Posterior smoothly-displaced roughly-displaced,

borderline disrupted
Table 16 Judgement of Breast Carcinoma
The No. of Major criteria The No. of Minor criteria
of Malignant findings of Malignant findings
3 plus 0~6
Probable
robabie ) plus 4~6
2 plus 0~3
Possible 1 plus 2~6
0 plus 4~6
Possible 1 plus 0~1
benign plus 1==3
Probably
. 0 | ]
benign s ‘

Hiklo L - T4 ¥$ 5 & Table 17

LIk

7~k L7z (Table 18).

3 bz, BBV T

fo. Zhurn, BEEFTRAORIERE 2 L 4k
#OLILE, Fl3kIENE 1D+ 2 O T
BT FLIERE V- (Possible), Ll 1 o+ /)3
H1DUTE23RIER O+ EHEI DLITTH
TUFRPEREV (Possibly  benign) » 4 2 Hl5E ik
(Table 16) A%, JL# o & B 93.29%, 4 5 B
85.9%, IEZES9.7% &+ I dmuwzlires

b, KIEMEI D+/EHE O LLE X IR 2 D+ /)8
M4 OLLE%E AR L ZIEZEIT 94.9% & fied
TERIWDT, R Z DM HBCT 5 EH 1T I
¥z 515 (Probable) & L7z, R#&EIZ,
R0+ /NEHE 0 0 IR A 1% M H € ) IE B2 Y
100%THBZ E b RMEAFHZ 5N E (Prob-
ably benign) & L.7z (Table 16),
SN

W53 10
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Table 17 Number of Cases classified by combination of Major Criteria and Minor Criteria

Major + Minor CA FA MP
3 + 6 3 0 0
3 4+ 5 14 0 0
3+ 4 32 0 0
3+ 3 19 0 4
Probable 3 + 2 29 0 1
3+ 1 8 0 2
3+ 0 9 0 0
2 + 5 1 0 0
2+ 4 5 0 0
2+ 3 7 1 1
2+ 2 8 1 2
Possible g i 3 f ; .
1 + 3 1 0 1
1 4+ 2 10 3 0
1+ 1 7 12 7
. 1+ 0 3 15 6
&ﬁﬂ” 0+ 3 0 1 0
2 0o + 2 0 3 1
0+ 1 1 29 2
Probably 0+ 0 0 39 13
benign

Table 18 Diagnostic Capability Proposal Diagnostic Criteria

CA FA MP
Probable 104 0 7
Possible 46 6 8
Possibly benign 11 60 16
Probably benign 0 39 13

sensitivity ; 150/161=93.2%
specificity . 128/149=85.9%

accuracy

; 278/310=89.7%

E Al

(REfI 1] (Fig. 4) : 45 %, 7o % I 4% %, &
0.9%0.8cm, A%, Wi, MRz o—7
L, Wiz o—aRlgtEz L, whmEs), #%
KT 3—AE, 0.8 LLE, Rih SRl
#, BHBRGOWE» RO L, BT RIZ K
IO L NKHEZ SDTH BN T, HEIIIEAH
#2 65015 (Probable) k7 -7,

EM 2] (Fig. 5) : 42 7%, 7198 B 45 8. &
0.6X0.5cm, AIEF, WM, BRTa—7%

RS AR 10 H 25 H

(11)

L, W o-—i3BgRgkie L, MumkiL, #
B a—A%5, MERE 0.8 i, AT BERGOM
2, BRFBRFEEEEET, L) BRI
#3, MEEHED THY, WERIFVUEFFZ LD
(Probable) 127 - 7z,

(FEM) 3] (Fig. 6) : 18 i, #HEIRIE, #£2.2
X0.8cm, MK, HigFH, BERz o—HH
iy, PP o—RERTES D, ALY, B
o —HEGR, HEREHG 0.8 ki, BIHBERME LU
HABERME LEIEW TH DT, BRI
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Fig. 4 Case 1, solid-tubular carcinoma. 0.9X0.8cm
in size. the shape: irregular, the border: irregular, the
boundary echo : absent, the internal echo : not stratified,
the transverse direction : visible, the posterior echo : not
changed, DWR : more than 0.8, the anterior borderline :
disrupted, the posterior borderline:
according to malignant findings of three major criteria
and three minor criteria, judgement is “probable”.

disrupted, so

KIEH O+ /B0 & e ) BREEFZ 5N 5
(Probably benign) & \» 5 HIEH1F 5 7z,
z =

FUEL, AHIZ BTy EEECEER O
BRAbIZ 2 - TR BEE 2 JECE O B e B AT il
SNTEND, FH, ZMis L OEEEOBFIES

Fig. 5 Case 2. papillotubular carcinoma. 0.6<0.5cm
in size. the shape : irregular, the border : irregular, the
boundary echo : absent, the internal echo : not stratified,
the transverse direction : not visible, the posterior echo :
not changed, DWR : less than 0.8, the anterior border-
line : disrupted, the posterior borderline : not adjacent.
Malignant findings are recognized in three major criter-
ia and two minor criteria, and so judgement in “prob-
able”.

BEYCHEE S NHNERBD—DIZEIT L LT
5. FRic B2 WNC h s B, B TR
D WEFRBWEIC P SN AR R E W,

IO BERZHORES #§lA 5 L, Wild ¢
1950 42 A ®— F9®, 1952 4Ei2iE BE— F9 o)
BRACIGH 2 BdE L 72 # hddic, FIEHE9, Kos-
soff'? |z i B 7 — A — VIR R i W R
OB L &% DN & - THFBIRFZE H 2
ﬁh%ﬂ.m%ﬂﬁmm$nihﬂﬂﬁﬁﬁ%
wmOBREE LW ii{d’lJ’JrE’i-i fili 58 & A7 AT 5 B
.:,PFJTG)’J}%M" TR EEFTHHICE > T
3, Z m\”’iaLﬂ%@ﬂ HIE BRIy, R hoOR

Fig. 6 Case 3. fibroadenoma. 2.2x0.8 cm in size. the
shape: elliptical, the border:
echo : regular, the internal echo: stratified, the trans-

smooth, the boundary

verse direction: visible, the posterior echo : enhanced,
DWR : less than 0.8, anterior borderline : smoothly com-
pressed, posterior borderline: smoothly compressed.
Malignant findings are recognized in neither major
criteria nor minor criteria, therefore, judgement is
“probably benign".
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Iz AH L 3 2 o B o — A L D NEBI
ANAATHABBEFRBNOZ L E VST, Tk
EREATERNIC A S & i b RHE ISR < HE R Ho%
{Teole k) IRAZ BH, ZHUIEMERIC L9 1E
6 1L 5 M E DEEAHE T 22 1B OLE A4 2 iR
DHIEATZ EIcE D BET 2 L0TH D HE
FRIICALNBETRTH B EMIBEL 72, FL
T, FL#IZ BT 3 connective tissue sign @Bk
BIX69.8%TH 5 gL 72h% artifact & #
bbhLwt ko a—2 il Tw ik, B
15.1%', 30.0%°%", 14.3% (HERE) & Zihd
FEVWLOTIRAWY, L LBREEEL ) LFR
IZHELTEBY, BEMEOEN 2K AR 2k
TH 5,

(3) indent sign & septal sign

indent sign & (3R FH 2 5O R U (in-
dentation) #*ALNAHLNTHY, F7, septal
sign & (3N o b B ERFEE By o 03 B etk
OFZa—DZ & TLIFLIETYWE (indenta-
tion) 1Z:EAE L Tus 2, Wl & RIS H0HE B iE
ICHNZRTH ), HEE 2oyl RiiE
DOREEZLWIZHAHTH 5,

4) Bt - EEEE LT 2 —

FIEOH 0% HIKILD S A LN, F0
WBEALIReY 27774 —THIETRETH 5.
BEENEETLEE( > - 2nENKE
% BRAL T I3 B A B R (0.2~0.3mm) LT o
NS ARALE L HEH TE 555, —ikiIc L
HIRAEOBIBEEIZ 2> €7 T 7 4 -2 BT, 5
Pt 4 Lre < e, &7z, BMEMEREIC L AR
DUBEBHBZ L H2NT, AFKILICLDE
BAEDERN 3 0 HMBUEE X D b A &
VG R E ERREIZOWT T n sk v e

HARER S ®53% H10%
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Zbhb,
(5) FLE DR

U B 2 IENRO A PRI ST L L5 T
Bhwhh, BERLPEVENLDEHEEIND,
FBHEED HTHTH B HIEIEE AT
L2728, ZOROATIEEMET L2 LT
v, R LIL, FLEEESWHIZBIT 5
PRFAE ORI BEEMZEFAL TEB D, ficm
WOV T ELROMBEGFELE 4 5
#5, — 7 TIXIER I 7 SUE PR I 2 Wi B
WTHENICRHEEINTEY, FLENEICHLT
EDL ) kit & AREPRFSBOBRGTRET
»5.

I, V7L LEBIICEFRAF v EICL D
BE RS R ERDIER

RITHDHE D b J i fr Ry A T BB
HINCENTE LD %L, W 2rDHFRM
REBYICHHALHYE D Z EUNR L FRE L
> T B, BRI TERL - 2MEERED S
b, AR, Bk, Wz o—o 3 FrRiIZ2limes
FricE <, EERRICHETE 3 (Table 14),
LT, MRz a—, #BhHzao—, Hikil, W
T a—RH M, AHSERR, B L UCBREER
BOEATRIZZNG IR THREFZED LN S
DT, BiE3IFTRE KM, HE 6 AT F /A
EEDT, KFEEIFFRN I L 2oL A, Fi2
(ZARENE 1 S L/ EHE 2 DL EH USRI, K
He 1 DENHE] DLITF D, A E#EDARIHDOLT
THIUFEMEEZET 5 2w REMOHESE
WETZZ L L7 (Table 16). KN,
ZaTAbIc & 2 2Wiik e B 4513, £2EEE
FEFNICEHT, HEZ Lic2kifEic X 2 EaT
247> C, BEMOREIRE L) W HH L
BEBMICHETE L LI ETHE. I
k- TN 2Meeis, RREE93.2%, R
FE85.9%, IERHB9.T%E %N, HEFRNHEIC
k 5 IEZH81.4%", 79.8%%, 83.4%', 84.0
%® & FE - 72, —#I2 13 88.0%', 87.5
%5 LV ) BWIERESFREINTWED, =
IR B &> 2 REER O AH R A &
Wiehn k) ThHY), TERERNAEZNE LT

FRESHE10 H 25 H

iIE 1 1157

D% bLIFBHERIZZNE ) LIET T2 L H#EIN
5.
SRR OBE R BWIL, #T7—F v 7
7 I L DRRERMIESY L XD L) kWi
ZWITFEDSRASNE LD L bNDED, Wil
LEMEIC T - TH RN O BRI AR 2 (3
ZbbdZ bk, tLAIhZTUEEERZ
Wreiz & 2 I Re W o A 7o IR D F LI o) LA
ZHICERT 2 THSH ) LHEEIN D,

= &

FUIRIE i 341 B o0 B8 35 T L % AT L 72 kSR
I2HTWT, VTNF A LEERHCETFA X v
BT & 2 IR IR ) LM & R BME
HEHRPREL 2, Z IS &) FLE 0 RRE 93.2
%, YRR 85.9%, IEZFE89.T%HELN, |3
30 RN X BWTRESTRR S b, AR B
TIREL 2B HE L EZRIT, £rRICE B
LR d ERBELER LA EE, Bk
Wil Al & ) @EE ke 2 m L3422 -
V) RIS B W TBATO B Bk L ) L E4r
i2h N, FlokE¥EL LN EEDRE EF D
Al & B BIENO MR B R EIE &
BiFiciiib§ 22 &b b, fEkDEM% Ll 22
Wik 2752 = & HIRE X 2 o 72,

fadz pichrey), HEMEEIEELIEY £ L2
KEERUH BRI EHUR, IWHIEEBHIZ, K AZEH
SHARHIMBRERRSEE, BL UM ETEE £ L2 3 2RE
MBESER N T B, WIBR AHESRE, & L EREEBO R
PHEB AR TFREICRENMEERL 27,
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