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With the westernization of the Japanese diet and way of life, the mortality due to breast cancer
continues gradually to increase. This disease, however, is a type of cancer that can be well controlled
by primary preventive measures and early detection. Numerous techniques of diagnostic imaging for
breast cancer have been established, but the most common are mammogaphy and ultrasonography.

For X-ray mammography, a low tube voltage is necessary so that small differences in X-ray
absorption by the various tissues within the breast may be detected, but when the surface dose is
increased, it is a source of anxiety because of the possible development of secondary carcinoma.

Ultrasonography of the breast, however, are free from the dangers of radiation exposure, and may
be conducted in conjunction with palpation, thus representing a highly reliable approach.

The diagnostic reliability of mammography and ultrasonography were investigated in 251 cases in
which breast cancer was confirmed by these methods in a total of 752 outpatients who visited the
Department of Breast Surgery of the Aichi Cancer Center Hospital in Nagoya, Japan. As a diagnostic
procedure for breast cancer, mammography was shown to have a sensitivity of 89.2%, a specificity of
02.6%, and an accuracy rate of 91.5%, the respective values for the ultrasound technique being 84.9%,
88.9%, and 87.5%. These results are superior even to those of surgeons with 30 years of experience
specializing in the breast (86.9%, 85.3%, and 85.8%), especially when tumors cannot be palpated.

One of the criteria for differential diagnosis is a smooth border, indicating a circumscribed lesion,
but of the tumors in this category, 12.8% formerly considered benign have been proved to be malignant.
Consequently, lactiferous ductography and needle biopsies are required for differential diagnosis.

These results indicate that mass screenings for breast cancer are essential for early cancer
detection. For these, digital mammoradiography (DMR), which provides ample information with a low
exposure dose, is probably the best method, which in a sample of 391 patients offered a sensitivity of
89.1% and a specificity of 78.7%, and which gave a satisfactory ROC curve in comparison with that for
palpation.
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Table 1 This table is owing to Dr. S. Miura.
Correlation between tumor size and prognosis

survival rate

disese-free rate

5 10y 5
Years after Surgery Years after Surgery

1oy

high risk & &h 5,

B, LB 4 A1 Th 5 FIEREEEIX2,000
FITIIHETE2T, 400N E 72 h, AP0 Y7 D, 42.2
ANEToo TE—MIZIn s Z L XEFEMICTFREIES h
TuwBY,

FLEE I (T\NoM,, T.NM,) OB TFil
Ehaé, £OI0FEFERI%THY, BREE
&) v AEER BT 5, FEREMERE,
BHEMEFERE, 0.5cm LUFOREED X 5 7 min-
imal breast ca. D104 FEIL92.3% TH 522,
IO EnbY, HMEI—ETFHERERIZ X
b, F41C control T AL &5 %2 5 (Table 1),

62EE X b EARBEOHEIXN SR L b, M2,
B nEEAFRNICED bhH, BEREZE R
Ao>TELT, ¥R, ZORBRYDRLB L2 LN
AEA & hic, 22T, $HR I EELT, BENK
BMEEBROEANEEIhL L 5o T,

(I1) SLE D E&EHT

% { ® modality HHBERERCH LA TE
2, MOHEET, BEOBVWHREERI X Rik¥ L
BEERETHHEELZLRTWA,

a) X #¥IFEEEY MMG)

XBEZIH L »hIABROERLBEE L L
THBLTE), BRBESETHLIAFTHCH 5,
B, Behs, Mm%, FMREHE, FE#o X IR
EHLIL, Lwvwav A rREL BT,
EEEEBEEILETH -1, FOd, REBE
DEMPA_RFEEOAR LY bicb Lic, B,
bR, @kie Liooun T, BABEREN

(2)

FRE O &

BLMARBRL v E S5 7 4 — RS
DOWREY EFEDTVEDT, FMTZ ey
64).

EREOBICE, BREFE S0 FEE
RKrxBTHL0T, AMELES ThEEDO D 5 EH
% & DBES, high risk DEFITH 5,

FLT, B - X B LTig
COFEE Lithidiksd, Tolkdicil, &
FINAFNERCERIA I, ThZhofRk
NHEEECFRAENENE SRS B, LR
O XBTR L LT, BERE - BEAGRKLD
FENEEFTR L LTHTFLRS,

Lo L, X#ERCH - T, FiogRiim
BT R F R+ 5 L3R 53, dense breast 4>
SVWHEOHE, TOBFBI D THETH 51X
b, —EORKEZIREFELTWEALD, retro-
spective IZ b T O HE B BHTE L WBE
B, _LTARL W, LaL, METETH-
Td, FHAKEDHFELEIC L 5T, minimal
breast ca. #FERTHZ LBV ELDTHS,

L#>L, minimal breastca. £+ 5% &%, 3mm
BETH, EMfRE20ELl Eo 452 clEE MR
BHFHELTWBDT, HED S OEYFHIE
EELbic, MADEKRT, FHRYBEALEET
ER—MHEEBELT5,

152 DFER A K Z L E 1 LT, AR Mam-
mography I L OBHFEHEE M THRIEAD 5
B, BIFICHEBFERACIENTEBE A, 2D
series 122\ T, £ Z hd modality D IEZ R
&% I L7,

HBOMBITR L L DIELETIL, YURDOAER
ABERVEL EORF 5 v ThHD, MZOEZ
RH85.8% &\ D Z &k, ieh IWELE X 5.
UL, SBAREEOERIL1I66] (6.3%) IR AT
Wh,

= OIJEIEHIC X, spicula ¥ FT B EEIEEN
i &h, ASEEOME L, NEANLERR
NA B R 5 A /s mammogram & § 2 5
(Fig. 1), EE:B87T 5% &, Bic, £OKRKPITRDRK
AR —8, B3 (Fig. 2). ZHldl.5X%
1.8cm @ infiltrative duct ca. TH - 7z,
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Fig. 1 Mammogram of the typical breast cancer.
It is the presence of tumor mass with associated
spicles that is malignant stellate tumors. There
are also, clustered, and irregular, calcifications of
varying size and density in the tumor.

Fig. 2 Coned-down compression veiw. Calcifica-
tions are clearly revealed in the tumors. Ila,.

MAREERR IR LTI, ERZEEE b TE
HTehHBH., ZOELIRORAT, BDTREFE
tHETHY, BAOEMEIMEECHEZ LI
HBb 6T, T Einh s - TH 5 (Fig. 3).
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Fig. 3 Biopsy procedure to a non-palpable breast
tumor.

|I\ |

Fig. 4 Softex radiogram of the specimen. Micro-
calcifications with irregular shapes are seen in
the tumor of 0.5cm in diameter.

L5 L,CRT ki< - & h L BERKKZHS
h, ERfRZoKE, BEchoi,

ABYIBR % 1T - 1o BEA D Softex R TH 5 25,
COAKADHFFET A HEHIL0.5mme TH -7
(Fig, 4).

B, MR L 5ARBEOK, FIKALE
HoofE>BEE#RCTAIEL, B - BERL
ALY 2T, BECENTHERIPFEX
hieDC, SEATEEOFRARZ I —EE R
ThhaX5itsT.

X RBF R, MBFLOCED S h 725100
DFFEFNCOWTHRTT 2 &, T\ T ERAEER
%L, TOMBRTRTHEEALEREYMHAL
T\5, sensitivity 86.9%, specificity 85.3%,
accuracy rate 85.8% CHh -7z, LaL, A
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Table 2 Findings of Palpation (Breast Ca.)

@ Tumor shadow (+) 235

=) 16

@ Shape oval 65

irregular shaped 109

round 30

regular 13

hard 9

unknown 9
@ Dimpling sign 87035%)
@ Bulging sign 62(25%)
® Bloody secretion 10C 4%)

Table 3 Diagnostic Accuracy on Palpation
(ACCH 1986. 3 ~1987. 8)

. Fslpation Malignant  Benign Total
Final
Malignant 218 33 251
Benign 4 429 503
Total 292 462 754

Sensitivity =86.9%

Specifiticity =85.3%

Positive predictive value=74.7%
Negative predictive value=92.9%
Accuracy=85.8%

Table 4 Findings of Mammogram (Breast Ca.)
(due to classification by Qkazaki)

Ca (+) (+
T \ 60 cases (24%) 191 cases
T 21 59
T (+) T 20 85
212 cases
(84%) Tw 0 15
T[g) 0 12
]
39 cases 19 20

*Ca=Calcification
T=Tumor

BELX1661 (6.3%) TH -7, Zhbix, dimpling
sign PMEFAHE LWL ETHBEE R DL D
% (Table 2, 3).

X @ omRc, EEEE I TV
WD b 1661TH B 5, BIRALRIOFEET, B & 2
Ehicd o b B H(Table 4), sensitivity 89.2%,

(4)

FLIE D E R

Table 5 Diagnostic Accuracy on MMG
(ACCH 1936. 3 ~1987. 8)

MMG : .

Fiw;\l‘\\‘ Malignant  Benign Total
Malignant 224 27 251
Benign ar 466 503

Total 261 493 754
Sensitivity =89.2%
Specifiticity =92.6%
Positive predictive value=85.4%
Negative predictive value=94.5%
Accuracy=91.5%
Table 6 Pathology

No. tumor size pathology L%ﬂgiga_
1 2.9x1.7* non-invasive ductal ca. 1/13(+)
2 1.5%1.5* non-invasive ductal ca. -

3 0.8x0.8 intraductal ca.+papilloma =

4 rt. 1.3x%0.7 invasive ductal ca. -

rt. 0.3x0.3  non-invasive ductal ca. —_
0.4%0.4  invasive ductal ca.

* I multifocal

specificity 92.6%, accuracy rate 91.5% TH - 7=
(Table 5).

BAIEEIED 5 b, X B CHRIKILACRER &
L T2 T & - 4 fldhiz, multifocal case #% 1 4
ChEDHRTVB, T, HIHEAD X R
EHrOELRD,

HBFHE L EW X h 225180 3 T ik
Ty, TAEGIAZORKES % LD B, Tob266
(10.3%) % # % 5. mammogram Ti¥, L RE
B o T fEEIE B, spiculation & 7RELRI 7oA K AL
ROFEIBETH S,

-7, MEANFWEEFELCREREL, AT
B CHRRLICED 4 EGI, ATERETHY,
b1, HEUABETIRELER ELL
(Table 6),

b) BEE#HEE (US)

LR 2 BEEAEE Y, brETHREISE
BLTER, ZoREREERHEI, H5EELl
LoRHEMNELEETH, KERERDO
i E SRS,

%o USFrR & LTk, EELBOER) = = —,

BREREE $49E H105
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Table 8 Diagnostic Accuracy US
(ACCH 1986. 3 ~1987. 8)

e Us . _ -
Fina]&“‘a Malignant ~ Benign Total
Malignant 213 38 251
Benign 56 447 502

Total 269 485 754

Sensitivity =84.9%

Specifiticity =88.9%

Positive predictive value=79.2%
Negative predictive value=92.2%
Accuracy=87.5%

BEERH= 2 - S XVEEHE =2 - cE£HXh
Fig. 5 The typical appearance of intracystic B, b BHEEE L ToBEREB AT (Fig.
papillary carcinoma on ultrasonography. A mass 5)

with high echo is in a cyst. Boundary echo and
- R A ; - e
posterior echo are clearly recognized. Intracystic Z 0 series T, KEGP BN LT R 2 84
papillary carcinoma. 3O D, sensitivity 84.9%, specificity 88.9%,
accuracy rate 87.5% T, FLEREBEHiCHL TP

4% (Table 7, 8).

Table 7 Findings of US (Breast Ca.) ¢) MMG & US o#:gEH8E
regular 175(70%) iﬁ?ﬁ, LETHOH RIS ORI ¥ & i data
@ Boundary echo irr:g{ular 34 =, Mammography & US ®#&EX R HIciT\~, 2
nknow: 12 .
e B OTEE LA 120108 % &1, 274Bic 5\ T,
[“”h"m"ge“""s 108(43%> prospective i 5F{ffi L 7= fE#Ii1% Table 9 © & & %
@ Internal echo homogenous 67 . _‘ .
E ThH, TWREOELHE, US 5941, MMG 52

fIC#H - 7-(Table 10). FDOFERELE LTI, B
decreased 115] (66%) : R
@ Posterior echo no changed 50 EREOENNRETH S Bang\ ., ol
increased 56 i b O S X U scan @ training & 2 WiEE

NomE b, HEOHKMMAASND &I3E 2

Table 9 Materials

Malignant tumor 1la 14 Benign tumor Mastopathy 101
2a, 189 Fibroadenoma 73
a, 89 Cyst 57

as 56 Intraductral papilloma 10

b, 10 Abscess 9

b, 3 Granuloma 9

b, 6 Cystosarcoma phylloides 8

bs 2 Fat necrosis 6

b, 1 Lipoma 6
ML 1 Follow up cases 583
Unknown 41 Total 862

" Total 112

FRITFEI0A258 (5)
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Table 10 Histological
lesion

type of misdiagnosed

History Us

la
2a,
dz

[T T L

Table 11 Size of misdiagnosed lesion

Diameter of the tumor us MMG
cm

~1 9 11

1.1--2 23 20
2.1-3 10 7
3.1~4 2
4.1~5 2 1
5.1~ 2
Unknown 9 9
Total 59 52

bha, LiL, BEEEAREI WD
%<, MRETORZHIDEH -7z (Table 11D,
i 2em LT CRIEESA AR LD bR WEBERN
%<, lem LUFCk US O R HEHE Vb
0o, REHOENVEERZ EXHD, —7,
MMG TR R MEEE SRR B RS,

A L oBIR T, US IERERES/14, F£E
PERRE22/89, FLEAMREE24/1890HICRE L&
<, —7, MMG T3, FFREE8/14, FLERE
JE25/1890 % MER A bhvic, TOREE LT
I REEE & OEHNORELER E D H 2 L
NEz bBhi,

d) #&5I2H

BB E LTLBER O L, ABRFRICER,
BD® circumscribed lesion 3% %, LirL, 2O
S50RDOMATIBEERECTREZH IR
7, AHFEFOHE, IENRECRETH -
(Fig. 6), BEEHRE R, LK OREN & AIK

MMG

5 8
24 25

22 11 3

a; 1 1 :

b, 1
b, 1
b, 1
b, 0
Unknown 4
Total 59 52

(6)

RO EEL T

e |

Fig. 6 Galactogram demonstrated aneurysmal
dilated duct and intracystic papillary lesion.
Intraductal adenoma.

bR oL XAMBETH 545, circumscir-
ibed lesion @ 1 -2 & L T® cyst D ZWHIT I3 D
THNTH S, B Bih b0 E i iEmgk
Eo > bBEEES L2 8%icsh b, KHS
¥ noninvasive breast ca. T#H -7=¥, MEFIT
B ST BIEMNC R LT ik, PSR L 2R
Bl s EHBEHEOENSLETH S,
(II1) FLBER T HH L VAP

FURERICE LB, BFMcABN D
{, B OFTBELYNEL S 5 LOEFEHE
T, BREHTHL LD END D, DM
bER<, HEBRECPMOIHLIEETHDHZ LN
RHOND, T Lk AicTHELE LT &
Eozana=vEFT 74—t T, B
MIBEERFIET S 21k b, CRT L TEZER
g7z DMR #@& (Digital Mammo-Radiography)

PEAFE L, FOMREFHMEA T, BEN, =~
7AFBYOESEY EMCIML 2. FRI3LH

BR2M ot b g TE S,

Ao AT AORBIL, BREEH X HERC X
h, BEEYEHL X HE LL CHEL, —h
TV H A 71023 C, BERABKERIY 7T
A EREL, BHEHEELZT-TA2) —T5,
torx) —@EEY D/ATBRLT, TV E=%—
wERTE—FH, KFs A2 7741 THZ &

BARBEREE $498 5105
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DMR DMR
(1.5 times)
DMR DMR
(2 times)

Mammogram

Ultrasonogram

Fig. 7 Images by mammogram, ultrasonogram and DMR. The same breast

cancer. Ila,.

MTEB,

KBEDFo 2 IC 4= —iX, A/D10Bit,
65536F& 2 L, o L CHT o b8 HMERE S
I AEBEMYIT- T, ANEDBIZREERE
B 55, TERBAEREHRAEBEL b - TED,
BEEBAELET LT, TV ®=%—T8ZET
5D0TH5,

2R REEIR T A b F+ — F HEIC X B3 AIE
13, BEBE T1.2LP/mm, 2 S KB C2LP/
mmT, 74NMAKICHELTED SO0, FE#K
Zo5E, RRECEEEY & AKAEDOHHN
METHB0T, B LTz 0=/ S iR
HEHEATH S,

—7J, av 7R S@BECE, BEBERAEEE
@%ﬁk;b,ﬁﬁ@%ﬁ%ﬁmammﬁzé®

SFRTHE10A25H

(7)

T, BRBE TV £= 2 -k - T, $LED 5 N,
MaBEic o B [REB O HIBBE A I TH D, A
WEBEYET S, i, Bs 5 —FRLEE
TH5.

M BRBRE L 7 4 4 2351, 30kV, 10mA,
BYRE 2P ELELTH0% L, DMR T,
EEMTL/2, MEMEEY 4 7v—2LT5L1/15
IZTEADT, TOFKE, HHREIT1/30L 75,
Tiobb, 74 488 T300~500mR OBHEBE
XL, DMR Ti320~30mR & T\ (Fig.
.

DMR #FIH LT, BHE ALV 2 —FHED
FUEA S A B, RIS ZERR & 391471 (392
RO T, BifLic& 2 A, Table 1202
EERERABT, BRNCO ALY THBE
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Table 12 Mass detection by DMR (Retrospec-
tive Diagnosis)

1987. 1 ~1987. 8
. Mass
Eigz‘imsi& - - Total
Malignancy 88 13 101
Benignancy 62 229 291
Total 150 242 392

Sensitivity= 88/101(37.1%)
Specificity =229/231(78.7%)

EHBMI i, —F, TOBBYIHMmERLL
THEATA2EE, £E0EAYAVT, M2t
DMR Z#i® ROC %2 FR T 5 Z L BEET
BB, T, YBREFHN 15904 D A E gz
prospective study #4T » =, 2%, 30 Eo
BEEAET 5 FRIBE 34, DMR 27354t
BLWHOER 4 & & Efil0% 0 F — 4T, EA,
B2 2T o4 BAFRICHTc T, fE-T, fih
ZLX R, CRT £ETDMR 2Kicx3 5%
B, @I kEENHY, L DMR L2HE
FRMBERCERITRZE<HMLIAT VR
W,

S 5 BB CiT -7z, AL, 0 D IEH, 1
B, 2 1 BEZHLEMN, 3 EORL, 4 1JE
ELTREH L, ¥, LESITXL, EAR24,
B2 oMU /EREL E LDL0TEAFIZ
590X 4 &7z B, FEFIOREBEMRE R L BRAE SR
HHLECER, M2 LEBZE O TPR, TNR %
#E LT ROC #i#f % {E- 7z (Table 13),

DO ROCHIBOBEIL SWTIE, oz &M
Zibhd,

AREFNBECMBERY, AHKBTHH
KED IV —FT, Thl EOBKERLYEL O
L\, —FH, DMR #2113 CRT LickwTHE
THDTC, HFED7 s AT LIRS,
2 A NDERTE 1 NOERZERGTIE, &AL
BRIGEWI V-7 THHOT, SHROPHET
BRAORMEL ) X5 VERENEB LN D ATEE
BB EBLID,

DMR @ ROC thignfhzZ o rhicH - T\ 5
BHRHICIROEVER IS,

(8)

FiE o E R0

Table 13 ROC Curve of Palpation and OMR

TNR
1.0 0.5 0

=

/élp.

TPR

0.5

L

0 Epp 10

(L) BFA4f 4 43, FLME0 X REE & LTERNT
Fir R (FEHg, spicula BRE, EAIME, PEESED
Ry—i, AKME) d2ob00RicE 2ok
B, %L OHBEALS EFHBESh T3 Z &,

(@) FBRREWC BT 5K TehLIRER & NFED
ERVEETCH T &,

(3) BWEEOH—1 LB ICERIh T\ ity
CEEBYED T IV ERELLRABI L, &
N —ER OB ELLETH S,

(4) CRT ¥ Ick T 5 EFENERTE LW
il

& O DMR 12 X 5 ZLm Rk,
2 X5EBRHOTESEEZGIES 8%
THHEENRD D,

2V I L —

¥ & ®

ERAYCEEZSROBKIIZL b, APk
AR RITER ER 2RI B,

Lo, B —RFLEHMRBRICI h TS
I control TXAETH B, HEoEGRZENICIT
R4« DOFENHEILZ ATV S8, BLFENTRO
W, XHREVEBEERELS - TL W,

X B3 BE#¥ (mamography) 1%, FLERKEH
HfE < OfIC BB Do X RRINE 2 F o
Hicd, KBEEREVLETHHH, ERHED
BRI FEEDORE R b Li,

—7, BEEREREROGKRY L, ML

BARERSIE 549% $105
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PHTLT, b EEEOBVHELE 2 5.

FHMRDBA v 5 —FHRIBII R LN, #2
EOBE TN T526%, Ak LT
B 725182\ C, £ DZMBED K 21T »
7o, & OFFER, HIRRY I X 2 FUEZ M O sensitiv-
ity 1%89.2%, specificity 1392.6%, accuracy rate
(291.5%6TH H, BBEHWHREILZ OJEF T84.9%,
88.9%, 87.5%TH - 7e,

ZhBIR0FL EoRRE R, FLRARIER
Bz 2R, 86.9%, 85.3%, 85.8%ict:
LT EATE D, HcaT e cd 5,

ERZH L UCHER S O, W ES,
BD'® circumscribed lesion 735 5 4%, = Offtiggic
ABEED S, BitLBbhic12.8% I EE
BHREH I, ZOZEnbonbL5K,
AEEY, FHME2 Y 2ENILETHS,

PEo#ER2»6, FEORMPFERCIZFMEER
DRIELDMBETHY, ZhTHEREHBRETH
GistEHDE b b, Digital mammoradiogra-
phy (DMR) 2Es#ELTCW5EBbhB, Th
AL To, 3914 O sensitivity 1%89.1%,
specificity (378.7% & v, fh# & DMR 2ZM¥ o
ROC B IERIC I\ Th, WMETREEERLE
7=,

AR L4800 B A E AR SRS IS\ T U
WELTRRLICDOTHY, REOWESYELZTTE-
RERRASRCWE YT L, CoBEl, EL%
DARRBNES (BkP1-13, BBII1-49128 5 &= Ak
ThHY, CLFEoOWBEERLET.
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