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Sonographic Evaluation of Mammary Carcinoma by Using 7.5 MHz
Polymer Transducer

Mayuki Uchiyama, Kimiyoshi Mizunuma and Fumio Tsujimoto
Department of Radiology, Jikei University School of Medicine

Resarch Code No. : 521.2
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One hundred and nine breast lesions were examined by dedicated-waterpath ultrasonography unit
with 7.5 MHz polymer transducer (copolymer of vinylidene fluoride and trifluoethylene). These cases
were also evaluated by physical examination and pathological examination. Overall accuracy by
ultrasonographic diagnosis was 72.5%, while that of physical diagnosis was 61.5%. Accuracy in car-
cinoma of ultrasonographic diagnosis was 80.7%, while that of physical diagnosis was 77.1%.

Irregular margin, irregular internal echoes, hyperechoic corona (hyperechoic belt surrounding mass
lesions), attenuation of back echo and connective tissue sign were recognized as malignant findings. By
utilizing these criteria, 11 cases of false negative carcinoma were correctly interpreted in retrospect.
Two of 9 cases of false positive carcinoma were also correctly interpreted, but the rest of 7 cases were
diagnosed as carcinoma even in retrospect. Overall accuracy of retrospective examination of
ultrasonography was 86.2%, while that in carcinoma was 92.7%. Connective tissue sign was particularly
useful, being a major contributing factor of the greater diagnostic accuracy in the retrospective study.

Three quarters of all cases were within 2cm in diameter. Accuracy of physical diagnosis in the
lesions less than 1 cm in diameter was 75.1%. Whereas that of ultrasonographic diagnosis was 91.7% in
the same group. Ultrasonography was effective in such small lesions that were hardly palpated.

Eighty-nine point six percent (53/58) in non-malignant lesions such as fibro-adenoma or mastopathy,
was horizontally elongated in configuration. Ninety-six point eight precent (30/31) of vertically oriented
masses were malignant.

Seven point five mega-hertz transducer had greater resolving power than 5MHz transducer,
whereas the findings like acoustic shadow and/or enhancement were not clearly imaged by the high
frequency transducer.
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Table 1 Prospective US diagnosis and pathological diagnosis in 109 breast lesions

Pathological diagnosis

PrOSJ)_ecl.ive_

US diagnosis carcinoma  fibroadenoma mastopathy mastitis papilloma total

Carcinoma 40 3 3 3 49

fibroadenoma 11 23 6 1 41

mastopathy 1 17 18

normal 1 1
total 51 27 27 3 1 109
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Table LiZ/x3 00 < SR HE L 20T L 224061, &

(2)

overall accuracy :73.4%
(physical diagnosis: 61.5%)

RRICHRAEIRIE 2 SRR IE & L7o2361, FLEREE L L
LITBID X 5K, BEZ EELL2H LB
D% EERDI09TE LT, Fil, 4N RERE
1373.4%, HEHEDBEZEHZHI 1161.5% Th - =,
TR LIRS L TR A DIERRIAR
B2 HT81.7%, BENZWITI7.1%TH-1:
(Table 2).

II) X% x s

W EREBIP2em LT O % D 13824175.2% (Table
3), HHE T H514138%174.5% & P78 T1ic 1624
T5bDBRHREFO3/4% HDT\5B,

Fiz, TIHEO R Tlem LUF D % @ 53384422
PI58% B b, Zh bLOBEEMNBKOIAMDOELR
1375.1%, BEBLZWNIIIL.T%TH - = (Fig. 1).

Table 2 Diagnosis of 109 breast lesions

N Us- Us-
Physical prospective  retrospective
sensitivity % 76.6 78.4 100.0
specificity % 77.6 84.5 87.9
accuracy % 77.1 81.7 93.6

carcinoma : 51
non-carcinoma : 58

Table 3 Size of breast lesions

under 2em

total in diameter %
carcinoma 51 38 4.5
fibroadenoma 27 18 66.6
mastopathy 27 23 85.2
others 4 3 75.0
total 109 82 75.2
HERERSRE 468 H15
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Fig. 1 Size of carcinoma and false negative
physical diagnosis in 51 cases
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Table 4 Shape of breast lesions (1)

a>h a=b a<h Total
carcinoma 15 6 30 51
fibroadenoma 24 2 1 27
mastopathy 24 3 0 27
others 4 0 0 4
a:transverse diameter
b : longitudinal diameter
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Fig. 2 Transverse and longitudinal diameter in 51
breast cancers
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Fig. 3 Transverse and longitudinal diameter in 27
fibroadenomas
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Table 5 Shape of breast lesions (I
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Fig. 4 Papillotubular carcinoma, tumor size 84
cm.
Fibrous tissue (arrows A) is pulled from sur-
rounding tissue into cancerous tissue.
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Fig. 5 The same case as Fig. 4. Connective tissue
(arrows 1) is imaged as echogenic linear struc-
ture on US image. We termed it “connective
tissue sign”.
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Fig. 6 This figure demonstrates schematic draw-
ing of “connective tissue sign”. Transverse linear
structures are indrawn from surrounding tissue
into the mass.

Table 6 11 false negative cases of carcinoma in
prospective US diagnosis

Connective tissue sign Other findings
_}. —
+ _
+ _
.+, -—
0 — Fig. 7 49Y, woman. Mammary carcinoma.
+ = This case shows no malignant findings, except for
+ hyperechoic corona connective tissue sign (arrow t). This mass
+ hyperechoic corona lesion has regular margin and regular internal
+ corona+ irregular internal echoes echo. There is no evidence of hyperechoic corona
+ irregular internal echoes or attenuation of posterior echo.

H= 2 -2 —ThH 554, BEOBHECEE WT 2R Eo@EREYET B RBHE 4 4T
T % = 88 BE o & IR I 2 -hyperechoic corona retrospective IZH 3 L 7 45 &£ Table 800 < iz
— & B TPE, back echo DEE L DD BE, IS o

connective tissue sign # Wb 7B E ¥ ENFTR fBEEEFI D116 (Table 6) ® 5 ¥, 5%
& LTR URREN* FLEBEE R AR R retrospective ICEMEFT R 2 5EG0D, &5 6 flic

Table 7 Malignant US findings in breast lesions

carcinoma (51) fibroadenoma (27) mastopathy (27) others (4)
1, irregular margin 29 (56.9%) 2 (7.4%) 9 (33.3%) 3 (75.0%)
2. connective tissue sign (+) 30 (58.8%) 1(3.7%) 2 (7.4%) 1 (25.0%)
3, irregular internal echo 18 (35.3%) 6 (22.2%) 4 (14.8%) 1 (25.0%)
4, hyperechoic corona 21 (41.2%) 2 (7.4%) 2 (7.4%) 1 (25.0%)
5. back echo attenuation 7 (13.7%) 0C0 % 0C0 %) 000 %
6. calcification 21 (41.2%) 1 (3.7%) 1¢3.7%) 0C0 %)

Table 8 Retrospective US diagnosis and pathological diagnosis in 109 breast lesions

Pathological diagnosis

Retrospective

US diagnosis carcinoma fibroadenoma mastopathy mastitis papilloma total

carcinoma 51 1 3 3 58

fibroadenoma 25 4 1 30

mastopathy 1 19 20
total 51 27 27 3 1 109

overall accuracy : 87.2%

FRTI614E 1 A25H (5)
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Table 9 9 false positive cases of carcinoma in prospective US diagnosis

Connective tissue sign

Other findings

Fibroadenoma +
Mastopathy -
Mastitis +

irregular internal eches
hyperechoic corona

irregular margin and internal echoes+ corona
irregular margin and internal echoes

irregular margin

irregular maegin and internal echoes
irregular margin+ corona

irreular margin

Fig. 8 73Y, woman. Fibroadenoma.
Though this case shows connective tissue sign
(arrow T), this is benign mammary tumor---
fibroadenoma.

1. connective tissue sign ® L& R 7: (Fig. 7).

B5HEFID 9 4l (Table 9) @ 5 b, HMERIE 3
iz 38\ T, retrospective ICEMFT R AR o
Moled DL 2HITH 7, LD 7 I retrospec-
tive IZ 5L L e X5 2Bk -7 (Fig. 8,
9.

Connective tissue sign %1 2. retrospective 12
BH LR, &6 ELXI387.2%, Bkt
THIERZEITI3.6% & s ot

zE =

SEOHRNET-T, FFRMVHFIHE
LR BHREREOKE I/ LTETWB L
WHZETHSB,

(6)

*&E Bl F2em LT @ & ©1375.2% (Table
D, ABTHT4.5% LPTiE TICHIM T 5 oAt
KRIEF D3/4% (5T 5 53, 1980455296 528
WSO 7 v 7 — FEFHP (Table 10) i X hiX2
cm BV FHE (T2, 02961952761 & 28% % 5
HHITB/E e, ORI R T 5 —D
BlLAEE > TV AERRTOND Lhlt,

TIAEOBEEBE OAED XX EDIHE
DOIEZRIIAEHFTEO T v & — FEFHD (Table
100 1 X iET1.6% (408/570), SMHz &fh-7 % Fl
W EIE BV DS TI13.81.1% (30/37) TH B,
SE|O#ECIL retrospective 113.100% (38/38)
THH, T.5MHz OfRfF2FERALIcboDlN
5SMHz + 5 3 v 78 FEHAVbOEHEN, X
DGR S h v, EZ2ENEEL
febDEEX LGRS, AL, ERUMMERE L
WX EMNTEB LoD, HARERXFrOLETR
BERGYET A, BEE LFIELENL
Bivdo (Fig. D¥RHH, DX 5 IeFURE &
A AR 45 (Fig. 10) BB E 2z k1T 5 false
positive FHZ R LT\v% (Table 9).

F iz, TIFSEOF Tlem LUTF D & 0 23384422
Hl58%H b, ZhbDBEERZEORECNTAHE
BRIT2.7%, BEESHI.7%TH b, FEHE
PP TE ML TIIEOMIRE I LE RV D
OYEBRZH TRERLS L3 - TET 50
TEuhrEELBbNRS, X b/ NERIBEREN
i+ ricoh, EBEONMEEYRET L L
i, L /toTWwbizd, ZIIEBEOHMIKE
VoML e X B2 BRI 5,

ZTRAR, EEOMRYS Y HL5ETS
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Fig. 10 39Y, woman. Mastitis.
This case shows irregular margin and connective
tissue sing (arrow T). Our retrospective mam-
mosonographic diagnosis was mammary car-
cinoma.

fedd, EFFEERBERENREEREE MCoOWTh
7, Fiow onoficaCcaELT,

R TTARER 3145 0 (Fig. 1) 0
5 53061 (96.8%) DENBEALRABETH -
fe. ¥io, BEOBEETHIF26] (77.6%) »3E
BEEETHY, B, SBEIHCIBROER Y
Bls i3 CHRERENFBETSH - 1.

Lol BROMERTHEIFET IS 00,
T DK FTAN, %4, =/, #ftcE
W S DB A ITIITETH B TREM L E A -

e,
Fig. 9-2
A = el
Fig. 9 51Y, woman. Mastopathy with micro cysts. Table 10070 < PR B il 18 O Bbtk 7T 2L
This case shows hyperechoic corona and irregu- LL TR ELIEHE D, 2ikh s
lar internal echo, Our retrospectively mam- . ., “r14= < IR
mosonographic diagnosis was also mammary ?6-?%15 B ﬂﬁw)?ﬂﬁ’_ connective tissue
carcinoma. sign (BT FIE R EECTED B,

Table 10 Size of carcinoma and accuracy of mammosonography

Enqute Summary of Japanese

Qur retrospective study Takatsuka et al. Research Society For Mammary Cancer
~2.0cm 10096 (38/38) 81.1% ( 30/ 3D 71.6% ( 408/ 570)
2.1~5.0cm 100% (12/12) 89.7% ( 61/ 68) 85.9% (1000/1165)
5.1~ cm 100% ( 1/ D 94.7% ( 18/ 19 88.8% ( 261/ 294)
Total 100% (51/51) 87.9% (109/124) 82.3% (1670,/2029)
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Fig. 11 Transverse and longitudinal diameter in
breast lesions.
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