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Efficacy of Storage Phosphor-Based Digital Mammography in
Diagnosis of Breast Cancer
—Comparison with Film-Screen Mammography-—

Hiroyuki Kitahama
Department of Diagnostic Imaging, Tochigi Cancer Center

Research Code No. : 521.9

Key Words : Breast cancer, Computed radiography,
Mammography, Microcalcification, ROC

The aim of this study is to present efficacy of storage phosphor-based digital mammography
(CR-mammography) in diagnosis of breast cancer.

Ninety-seven cases with breast cancer including 44 cases less than 2 cm in macroscopic size (t1
cases) were evaluated using storage phosphor-based digital mammography (2000 X 2510 pixels by 10
bits).

Abnormal findings on CR-mammography were detected in 86 cases (88.7%) of 97 women with
breast cancer. Sensitivity of CR-mammography was 88.7%. It was superior to that of film-screen
mammography. On t1 breast cancer cases, sensitivity on CR-mammography was 88.6%. False negative
rate in t1 breast cancer cases was reduced by image processing using CR-mammography.

To evaluate microcalcifications, CR-mammograms and film-screen mammograms were inves-
tigated in 22 cases of breast cancer proven pathologically the existence of microcalcifications and 11
paraffin tissue blocks of breast cancer.

CR-mammography was superior to film-screen mammography in recognizing of microcalcifica-
tions. As regards the detectability for the number and the shape of microcalcifications, CR-
mammography was equivalent to film-screen mammography.

Receiver operating characteristic (ROC) analysis by eight observers was performed for CR-
mammography and film-screen mammography with 54 breast cancer patients and 54 normal cases.
The detectability of abnormal findings of breast cancer on CR-mammography (ROC area=0.91) was
better than that on film-screen mammography (ROC area=0.88) (p<(0.05). Efficacy of storage
phosphor-based digital mammography in diagnosis of breast cancer was discussed and demonstrated
in this study.
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1. RFEE

BEEEEZ, (1) CRMMGIE35R%E&E
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HLEBHic kT BCR=vE 7 5 7 4 OEBH

AR X BT BHBOREE, L, (G) HE
RE BB k135 FILM-MMG & CR-MMG
&0 ROCYENTH 5,

(1) CR-MMG iz 3 RE R & HBA & oxf
)i

CRRMMGiz 81 5 BH B>\ Tk
Egan', 2505 2#EIC L, BigkY
Wi o NE & OBRE I $ © % infiltrative  pat-
tern, FEMEEE OERORBEIE LS O % interme-
diate pattern, [EEEEOBEROEE L O
circumscribed pattern, #/NARAGER A F4ECE
B DI - & h Lz b O % calcification pat-
tern, BEWEOFED LAV D% negative, &
L, ZhALRFEEELEABE T SOWTHRE L,

CR-MMG &t 38 BIE27T~33kVp, &E
Fi50mAs, FFD (2607mm TH 5.

B e L EER 719 (cranio-caudal position)
EWAHE (medio-lateral position) @ 2 JHE#E:
BhRERE LR,

(@) t1FUEBEic s 5 CR-MMG o Fts:

FLIEITH Fh t13 58 £E FU44 61 12> W~ T sensitiv-
ity, ##&% & CR-MMG 3 X U FILM-MMG i
BT HRFEREOBFRERN L.,

(3 EREE® & FILM-MMG E U CR-MMG
CRGHER¥ELOHEL

A=V v EEROUERIAE % #lcm Lo 4]
BRERF L %D 5 bTh b BRI R S h
T 53471348 B w2 v~ T CR-MMG, FILM-
MMG 8 217 - 7o, BREIEOH R FERR
WHAZREWCRBE, FEE, BEE, 5EE
#l & L CR-MMG & FILM-MMG & o H8g# 5
Irfr ot

B4kt CR-MMG B2 HE25k Vp, it
10mA, (10mAs), FILM-MMG 32k, TEH26
kVp, BH10mA, (16mAs)%HEA L LTI -7,

MBI Frie o\ T EREEIEm O A v < ) VEE
#BoEHE L CR-MMG, FILM-MMG #&#&{&%
B L 7o, IEEOFMIERIIFRE 02 H . 5 B
TEME L 7z (Fig. 1.
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1) & LTEH\EL .

@ #uhAaRILYET 5 FIROHHEE

D WHEAC X 58

FLIE F i B v R — £ B it L CR-MMG,
FILM-MMG #J# %17\, 2ofHEA o CR,
FILM $#&5 % 17 - 72346 D 5 LR B A FH <
ARALDOHER S iz 18 D\~ THTRITE I OV
BEAE% v CR-MMG, FILM-MMG =33 %
BUNAKALE ORI REOB N 21T - 1o,

2) [EfEEIm oS
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I TRME & I 2 7o, B FHEIL E S 2 W E
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&M% CR-MMG ®¥ERF24kVp, B
10mA(10mAs)FILM-MMG $###8, BH23kVp,
B 10mA (18mAs) o3& L. FFD i FILM-
MMG # & B601mm, CR-MMG #: & E607mm
Th3,

4) ERIRAEFI DT
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5B, F—EFAZS LT CR-MMG, FILM-MMG
BELT, OB MRRIGEOHE R T2
262\ CEEEIE, <574 vFry 720K
7Y & AR BUNA KA DFFEERE, Ul HisE,
MRERBREICOWTREL, SbHEELLT &
1A T b PRl & B % 7, o T 0 AR 1
RF 74T ey 7 ORGE ERIBICRIIHEE Y
i LY

B & 12 CRMMG # & B & 18 F27~33
kVp, BEEH50mAs, FILM-MMG E8#E:30~34
kVp, 72 F 2 A4 =—% B LEREHK235~80
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FFD % FILM-MMG #:8K620mm, CR-MMG
B EE60Tmm TH 5,

B) AEmEEEER T RET 5 FILM-MMG &
CR-MMG & o ROC fi##7 :

HFEFITHI F CR-MMG, FILM-MMG o i
B LIB7-541, (PH9%EmS2. 9% & IE ¥ 654
Bl CEHF#39.45%) 5T108FI 2 5t % & L, CR-
MMG, FILM-MMG & o H# % ROC fi#47 %
WIERF L 7,

I RSSO (BRRE28H, FLIRER
BRE126], FTEBEEI0FD, BB/ NERE 3 4,
KRR 1pITh s,
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t2FLRE 132517146.3%, t3FLEEIL 5 #19.3% TH -
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EYREEHM 2 1T - 7o, T b B10SFEFIZ 2T Fh
FhIEERET 5 REENL, By, 2.
ML, 3 FbbEbhExiow, 4, BB E
B85, 5, #axficgs, OFEECTHE L, FTEE
E{R WA 4 44 (B8R 4 ~144), FLRABIE
Bl 14 GREER16%E) MATHRAHERG 3 £t 8 & T
ﬁ'—a ‘f‘:.

B2 1 Effic 2 X 158 © CR-MMG,
FILM-MMG = hFhiir L CEEZT- 7.
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HEEBTEIL Wilcoxon OGO H A EEE %
Fuiz,

# ¥ & 1 1% CR-MMG % ¥ B & % FE27~33
kVp, #EH50mAs, FILM-MMG #i¥E30~ 34
kVp, 7+ b £ 4 =—%EH LEEIRI235~80
mAs TH 5,

FFD X FILM-MMG #:#K620mm, CR-MMG
BEE60Tmm TH 5,

& 51X BE)2 J7F (cranio-caudal position)
L4471 (medio-lateral position) @ 2 J [
YrEAL L,

2. EREE

BB X REBEEERZ MGU-01, <V
)Y ARfHE Y 7 v EREE X BER, £E50
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FHEBMIc kT BCR=v 2735 7 4 O RK

0.1X0.Imm Z{#EH L7, CR-MMG E# iz 7
NIBESY y P4 DI RERL, 1 4A-2vy
T — bR HR, 7 4 4 413 CR633%(F 8
Lz, FILM-MMG &#icit 27 V) » FEEL., R
# Min-R =2 7 ¥ — 100, 7 4 2+ a4tk Kodak
Min-R %R L,

Big#k CR-MMG #iYhs FPR421 (E+7 4
A a8, FILM-MMG #:#6F FPR-4000 (Bt
7 4 N AHED R L, BEERE X CR-MMG
BiYrE#933.1C, FILM-MMG ®#+#933.8CT
B5,

BB IR TH 5,

3. ERNEEE

B & EE 1T CR-201(Fuji-Film #£8), TDF-500
A (EEZ#HED %##H L7, Imaging plate 1210
5inch, 2510X2000<10bit, matrix 0.lmm per
pixel #{# L7, CRT = = # — i TDF-500A 20
inch, ZEF#R16354%, 1024 X 1538 X 8bit matrix,
per pixel Z{#H L 7=,

4, EHRALERSMA

M SR Auto IR T REAAE I B
MBEMmz72GA 1.1, GT G, GC: 0.6, GS:
0.3, RT:P, RN 4, RE:1.0xFE4& & L7,

III, #& %

1. CR-MMG (=51 2 R¥& & AHE » Xy
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BEig L HEI o Table 112773, L&
971715 954197.9% 1= CR-MMG iz B &8 %
fo. BEBDIBIBLEIEZL LB 0IX86HIT

Table 1 Correlation between CR mammographic appearance and histologic type of breast cancers

CR mammographic appearance

Histologic

type y——" - - - ” - - Total
rative Intermediate  Circumscribed  Calcification Negative

Scirrhous 26 12C1 3(D 4(1) 2(2) 47C %)
Solid-tub. 9(1) 6L 6(1) 1 0 220 %
Papillotub. 8 2 4(2) 8 0 22C D
Medullary 0 0 11 0 0 11D
Mucinous 1 0 0 0 0 1
Lobular 2 1 0 0 0 3
Noninvasive 0 1 0 0 0 1

Total 46(1) 22(02) 14(5) 13(1) 2(2) 97(11)

(72)

() ! false negative case

BAERSHE #5018 #5%5
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sensitivity 88.7% (86/97) ©T&H - e,

infiltrative pattern 58 & i %] ©55.3% (26/
A7), FRBERED40.9% (9/22) THLBDHL
#7c. intermediate pattern (X 75 £ If & & ©
27.3% (6/22), WRED22.5% (12/47) iwd\
@438 - 7z, circumscribed pattern (3755 IR
D27.2% (6/22), FLEREREDIL.2% (4/22)
124 < B bz, calcification pattern (3L B
WED36.4% (8/22) whkh -,

2. t1LBaEHRIc (75 CR-MMG &AM

t1FLJE E #1 © CR-MMG . & % sensitivity %

Table 2 Sensitivity of CR mammogram accord-
ing to tumor size in t1 cases

t Total
1.1—2.0cm
33/34(97.1%) 39/44(88.6%)

—1.0cm

6/10C60%)

Sensitivity

551

Table 2 1Z/~73, lem BAFCiR10414 6 41609,
1.1—2.0cm T344113347197.1%, total Ti2444
1395188 . 6% @ sensitivity TH - 7z,

5 #i false negative FEFIT & » 7,

A - CR-MMG E 0O FILM-MMG & @
fh# Table 31z, CR-MMG & FILM-MMG
ICEZFTED T,

3. E&E®E & FILM-MMG & U CR-MMG
LB 2EBH L OX L

fE 8 &l o Ak & CR-MMG & FILM-MMG
& DILEHE % Table 4 1Rz,

RIEAI2100% (5/5), FEEI50% (2/4), B
REE31.3% (5/16) DIEFIT MMG 2% & —
LT\, BREEIEPEE MMG 2E&0—K
Lo i EANIIZ 5T & CR-MMG, FILM-
MMG D EF&OHH 2 (R LEATS - -,

JIEE 928 U 1 74 B o 3% H B8 L T CR-MMG,
FILM-MMG DW# iz 2B bhith o o, %

Table 3 Comparison of CR mammographic appearance and film-screen mammographic appearance in

histologic type of t1 breast cancers

Mammographic appearance

Histologic

Calcification

type Infiltrative Intermediate Circumseribed Negative Total
CR FILM CR FILM CR FILM CR FILM CR FILM

Scirrhous 14 14 7 7 1 1 2 2 1 1 25
Solid-tub. 1 1 5 5 4 4 ] 0 0 0 10
Papillotub. 5 5 0 0 0 0 1 1 0 ] 6
Medullary 0 0 0 0 1 1 0 0 0 0 1
Lobular 0 0 1 1 0 0 0 0 0 0 1
Noninvasive 0 0 1 1 0 0 0 0 0 0 1

Total 20 20 14 14 6 6 3 3 1 1 44

Table 4 Correlation between mammographic appearance and macroscopic classification

of resected breast cancers

Mammographic appearance

Macroscopic

type Infiltrative Intermediate Circumscribed Calcification Total
CR FILM CR FILM CR FILM CR FILM

Circumscribed 1 1 7 7 5 5 3 3 16
Intermediate 2 2 2 2 0 0 0 0 4
Infiltrative 5 5 0 0 0 D 0 0 5
Unclassified 3 3 4 4 0 0 2 2

Total 11 11 13 13 5 5 5 5 34

R34 5 258 (73)
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Table 5 Results of method of successive category for specimen radiography

Questions

Yes Intermediate No

Compared with film-screen mammography, 5

4 3 2 1

Q1 CR is easy to interpret.

Q2 CR is easy to recognize abnormal
findings that are invisible on
film-screen mammogram.

Q3 CR is easy to recognize abnormal
findings that are unclear on
film-screen mammogram.

Q4 CR faithfully mirrors the macroscopic
appearance.

Table 6 Comparison of CR mammography and
film-screen mammography in the detection of
malignant microcalcifications

&
&

Preoperative Specimen
mammography mammography

CR FILM CR FILM

00 =1 O3 U1 B L0 DD

=)
=W o = O

[
(==

—
-

18

+

+++ b A+ A+ o+
++++ A+ A A+ A+ o+
+++++++ A+ FF A+ + 4+
T

-+
+

+ ! positive for microcalcifications
— ! negative for microcalcifications

FIFEME R X % B &5 % Table 52 7R 7,
Table 5 w33 D o L+ 2(Q), SlimE
REoo ik (Q4) DFHfiiEIEicEEE (intermedi-
ate) T CR-MMG, FILM-MMG O W#IZZEILiE
Blehoiz, iz CR-MMG Tik FILM-MMG ©
B ornEo5Tw5b (Q2) &5 BRlic
L T oOFlEER (No) © FILM-MMG TR %z
b o CRMMG TEHE - T\B 2 & IiTdED -
T=

4, suhaR{bEE BT HIBOREHEE

(D) WHER T X 5%

s X O HE AR %2 A\ 2 CR-MMG,
FILM-MMG iz 5 @/ EIKALE O R HEE»
Table 6 iz 7~3., #L/FE KA % CR-MMG,
FILM-MMG iz C17TFlTHEH L& h 1 flicds
WTHTET MMG i T (=), FEEER (+) Th -
7o

(2) EEEmoBE

CR-MMG & FILM-MMG % H8 L 7c R 78
% X 5 E S % Table 7 1im7, #/NGEK

Table 7 Results of method of successive category for microcalcifications on specimen radiogra-

phy
_ Questions Yes Intermediate No
Compared with film-screen mamrography, 5 4 3 9 1
Q1 CR is easy to recognize [ ]
exsistence of microcalcifications.
Q2 CRis easy to detect ) [ ]
number of microcalcifications.
Q3 CR is easy to recognize [ ]

shape of microcalcifications.

(74)
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L@ OFERS (Q1) OFFEILNER (Yes) T
CR-MMG #iffh, ¥ (Q2) RUEmES Q1
O FR LR (Intermediate) T E R 2118
Mmbhiftdhai,

(3) A7 72avFey itk 56N

f#i2 Table 8 ioir+4# 9 T 5, CR-MMG
TH100x BE of AR &EZ FILM-MMG i
HELTHErosRykt v KEbicilitizh
ZEmAREeni (Fig 2a b).

FFIMBE I L 5 E M2 Table 9 o5+,
B ER ARt FEEER Q) 2HER
(Yes) € FILM-MMG & H# L+ CR-MMG &
HhiEh, BUNERERO® (Q2), BE (Q3)

- A

L 'I_' '-:

F
.- - |

FHL 35 5 A25H

|,

353

Table 8 Detectability of microcalcifications on
paraffin tissue block radiography

Size
Case m;t:;:;&fm (minimum-maximum g)
CR FILM

1 CR5FILM 200—T04 200—700
2 CR&FILM E00—800 100—800
3 CR5FILM 200—400 100—400
4 CR=FILM HW—500 100—35404
5 CR=FILM 200—1, 000 1501, 000
3 CRSFILM 200—700 200500
7 CR=FILM 200—600 H—600
B CR%FILM 200—500 150—500
9 CRSFILM 200—500 200—500
10 CR=FILM A —500 200—50d
1 CRSFILM 20—500 100—500

(75)
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Fig. 2 Paraffin tissue brock radiography of the
malignant calcifications, comedo carcinoma.
(a) Malignant calcifications are well seen on
film-screen mammogram (FILM « MMG). (b)
CR-mammogram (CR-MMG) shows same distri-
bution of the malignant calcifications on the
film-screen mammogram (FILM-MMG) but
shades off these shape. (¢) Microscopic findings
of calcification. (x1) (d) Preoperative film-
screen mammogram (FILM-MMG) of this case.
(e) Preoperative CR- mammogram (CR- MMG)
in same case as (d) is easy to recognize microcal-
cifications.

Table 9 Results of method of successive category for microcalcifications on paraffin tissue
brock radiography

Questions Yes Intermediate No

Compared with film-screen mammography, 5 4 3 2 1

Q1 CR is easy to recognize o
exsistence of microcalcifications.

Q2 CR is easy to detect _ @
number of microcalcifications.

Q3 CR is easy to recognize [ ]
shape of microcalcifications.

Table 10 Results of method of successive category for microcalcifications on mammography

Questions Yes Intermediate No
Compared with film-screen mammography, 5 4 3 9 1
Q1 CR is easy to interpret. ]
Q2 CR is easy to recognize [ ]
exsistence of microcalcifications.
Q3 CR is easy to detect @
number of microcalcifications.
Q4 CR is easy to recognize ®
shape of microcalcifications.
ORI B (Intermediate) T CR-MMG, 5. ?Uﬁﬁ#ﬁ‘ﬁﬁ&l (& 3 FILM-MMG &
FILM-MMG D& TERBD R 27z, CR-MMG & @ ROC fig#f
@) BREFOBRE B2 5o ROC @R % Table 11 w7,
RFIFEE P X A B FHEi %2 Table 10 iR, Table 11 i=RxTE H CR-MMG iz 4> - 7= £

FEo LTI QD #AERBBET2HFE DEVERFILM-MMG X b BVWEEXE 2H
2 (Q2) EER (Yes) T FILM-MMG &k FNED bhic, HeEERE T3 CR-MMG ic#
#1 T CR-MMG o hin\@Eh, #NARILEDOE o o EBDOEEL CR-MMG ic#idb - 7o 8
(Q3), FHE (Q4) ik (Intermediate) oA GEM X b CR-MMG 2B \WER %58 2 M
= CR-MMG, FILM-MMG O TEXED I MR b,

Mo, S5 B @ w o T ROC ###7 iz T CR-

(76) HAEREE $51% %55
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Table 11 Area under receiver-operating-
characteristic (ROC) curves for eight observers
and two techniques

Area under

Observer Experience * ROC curves
FILM * CR *
Radiologist 1 4 0.90 0.98
2 1 0.84 0.83
3 4 0.90 0.94
4 2 0.92 0.90
Breast surgeon 5 4 0.93 0.97
Radiotechnician 6 4 0.92 0.95
7 4 0.86 0.86
8 1 0.84 0.90
Overall 0.88 0.91

* . years of experience in practicing CR-MMG
* ! significant (p<0.05)

1.0

Ve

[

]

©

2

w

o

2

] —

.g CR :]
c —— FILM
e *p<0.05
fig

1.0
False Positive Fraction
Fig. 3 ROC curves of mammograms with breast
cancer. The ROC curve of CR-mammogram
(CR-MMG) is superior to that of film screen
mammogram (FILM-MMG) in the detectability
of breast cancers. (p<0.05)

MMG, i FILM-MMG ¢ it#& L TtHEEZE (p<
0.05) @7 (Fig. 3.
IV. % =%

HBOBKNICIXRER L ) X RABEHRE LA
bh, TOZEELECEFELRT LB HEED
7 4 v a, BT EosECH G X ) FERR
WinTED LI TER, —F CRIZ19814E
CH LW X BEGHRE & LCEMRERITH
NI98IELIREER A~ 2 7 A A WERKICIGH &

FRE 348 5 A25H

(77)
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hTETWAY, CREXFEEBEO Y —L L
TA A=y 77 v—r 2EALKRELE B
BB bEVFFF2— FCHSEOE
X REEIPEEMHERECB R 2FIE2E T
HEFEIhTH5Y,

ZZTAWETCIHIE X RLWc K135 CR-
MMG o & B2V T OB ZTV, LITFoMm
Refgi,

1. CR-MMG (BT 5 EF& cHEBE & Xt
Lt

APrFE T MMG o £% &% 5 (Table Dic
STCEE LIz, £ o 5 b infiltrative pattern %
TS DREEDLT. 4% (46/97) RD LT,
Z @ Fr B [ 2o T35% 2 Wolfe'” D mass
with a spiculated margin, Egan'V® highly
infiltrative mass W4T 5O TH S, AR
TIRMEFPD37.2% & H £ BD LTV 5 HME
FEREhoTc B EE 2 D, BBE TR
R'Egan®” b o#id & —3 L, BFR55.3%(26/
47) L& BDHLR T 5B,

intermediate pattern 1322.7% (22/97) =i2&
b2 0 T2 /M43 %, MIEF'2026.9% & &
ERCER RO, SBEREE FEE
BRI S\ AL EbhT VWA, AR TLE
B BHbRI,

circumscribed pattern (XA B8 TR ERE
&\ EAE AR SRz, circumscribed pattern
WRBHRERE, Wolfe® mass with distinct
margin IL—3 L FEEREE, SikE, e %
BABKE 2L W5 RELRLERTH -
7o,

calcification pattern (X ABF%8 i3 L AR &7
1244 - 72, comedo type DIEICE W EHE X R
TW528p LE LEASR ORI,

11 false negative case ®PER (Table 1)
X circumscribed type DA 5 F145.5% (5 /11)
L % < 4 Bk Wolfe??® P2 pattern, 1%l
Rool, 1P1BAMAITHS., 20> bfEEL
TOREFORBTE > EMX2HTH
5, 1B FLIALREG, 1 G0 va 0l R R FLR
T Bl & Bz 5 % 5mm O FLFE T spot #8



556

BfTsTuhWEATHS, Co2Zflk~res
77+ OMREELE,

& @ # 5 L A CR-MMG iz £ % sensitivity
88.7% (86/97) i1itEo FILM-MMG = & SR
O BHEFSLOTIY, KFNHDE4.6% & HE
LTHvwiERTH S, CR-MMG O HH e
FILM-MMG of§ HEEic i+ 5 v 5 R Y
8-,

2. LIS EEBEI-51F 5 CR-MMG oFHE

t1FL &% @ sensitivity i288.6% T 88 A6 ©
61%, {RIE*® & o5T%, HREF 0665 & REIL T
AR - s o

coEHEBEHESAEEoS LT IBE,
BEORYD LICFEERE D spot RS AK
AShRESIUVTFo Al EHLUEY
TolthdbtELIBRD,

false negative case 5 flico-THHTE & 2

II[I'JIIEIrIIII ARpANiRgR g RN URREORIRgIN JRranjRanng I|-I|II|I|.II!l|.I

a

= H 1124

(78)

AR aCR~v 2y 77 « OFRAK

fflo circumscribed type FLE, Wolfe®'® P2 pat-
tern 2, B BR{LEEEZ 2ZEESLZ1IFATS
A. Z® 5% circumscribed type @ 2 filiL#IC
FILM-MMG @ spot #f8% TDF-S00A ik b 7
2 4 ¥ - AN LEGARYT-, Thbby
VAN v 2 F 100 E L, ERAEAIED
RT=F, RE=1.0, N=3-7, GT=A, GA=2.5
GC=1.2, GS5=0.35-0.60% L7z, £O&KE2HA
HERAHE A ARt S AP D B AETEE &
fr-fzt, —HEErERAEY L TLAYERD
Bl zhirhstERALIATE-L. Tihbb
Smm O EEHE, Wolfe®™ D P2 pattern & £ &7t -
P ISR, 2 @B/ AR t1OW
MTHE, SEOKRHVE RS (1IFBENIZE
T FILM-MMG + H#F L T sensitivtiy 238 L~
Zk, (Fig ol b {H@RAEICL b AR
FILM-MMG & b BB #H 2 h Pt

=+ =

- S

Fig. 4
in size of scirrhous carcinoma.
{a) Dense gland and unclear tumor margin
{arrow) are seen on film-sereen mammogram
(FILM-MMG). (b} Irregular shaped tumor
(arrow) is clearly seen on CR-mammogram
(CR-MMG). (c) Macroscopic findings of this
case.

Breast cancer, macroscopically 12 12mm

BEEfaiE #5018 MoH
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CR-MMG o B sEs e hi,

3 HEYE : FILM-MMG % ¢* CR-MMG
EITIREREORE

Bl 0 90 A2 B oo B MM 2 BY L CR-MMG,
FILM-MMG @ & @ otz 4 { @ L HEn T
& =7 (Fig. 5),

A I A B TSmO e
CR-MMG & FILM-MMG it @& E#E
fetofe, MMOMBERAEC L 28McEHT
CR-MMG iz L 2 RO IR R &
L Himf s b b [WifRiEeR & FLREE o= v ¢
FAFSAEELAL ST o s Aa@@etBi
5% 1X CR-MMG @ 5 2° FILM-MMG & 7 4, &
FhviER L RS hi,

4, BBEREEET 5 WO HEE

& a0 #E i C @B R (L& CR-MMGYTHI
HRI7THII8. 1% I8 b hts, WP 5 @ CR.

TeL3ISES A258

MMG o37% :BERLCZH -7, CR-MMG it
e aREoMHESEG LT 5#E L D 500
CR-MMG, FILM-MMG &35 4 Hir L 25400 o
S E o T FILM-MMG o i H 8841 .5% &
FLTH-1 (Fig. 6),

(1) EHEEAR X &

i CR-MMG, FILM-MMG #8 © 2 d)-
AFAE A H LB e case 60Dy H)
i CR-MMG B ©F FILM-MMG 8 c#s ot L
t&C6ﬁhm4ERWﬁ&L1mmLﬁft

. SR cRARoRE{Lo B
F ILM-MM{: B oF CR-MMG T2 density 4585 <
AT b hafobobEL S,

(2 MR A o e e

A E RSB 2 R CR-MMG @
HhiER, Thboil, BEoFHEE CR-MMG,
FILM-MMG c2iziBs i i,

b

Fig. 5 Specimen radiogram of the breast cancer,
scirrhous carcinoma,
(a) Marked spiculated tumor (arrow) is seen on
specimen radiogram of the film-screen mammo-
graphy (FILM-MMG), (h) Marked spiculated
tumor {arrow) is seen on specimen radiogram of
the CR-mammography (CR-MMG). CRE-
mammaogram (CR-MMG) faithfully mirrors the
macroscopic appearance, (c) Macroscopic
findings of this case,
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CoOBRhitEmB RIS L b B AR & TR
BEo=vF7aF0ELE LB EFRESSE
Lt iftafcf-thtFzELILRDL,

(3) A7 7 v7Fe,rictsmH

SEEHL-BIBFEEBIZ2-TOCR
MMG, FILM-MMG ol 2L
T FILM-MMG & Gav 2ot shT
LA, CR-MMG =100k v~ HEK/E
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Fig. 6 PBreast cancer, papillotubllar carcinoma.

(a) Malignant calcifications are seen on flm-
sereen mammogram (FILM-MMG), (b) Malig-
nant calcifications are easier to interpret on
LCR-MMCGI. (c) Specimen
radiogram of the film-screen mammography. (d)
Specimen radiogram of the CR- mammography,
(e) Macroscopic findings of this case,

* -

CR-mammogram

RFErDiEBIct 25MCIEEL DA E
HHEhTw5,

X @i b 2048 i FILM-MMG Hit 8 85
TFe1.0104%5, CR-MMG 8805110125 T =
fz. CR-MMG, FILM-MMG iz i 558
DERERCEIRBoLOoTAS LA
it B a0 el vt o i b GNP YL (2l
fi £ CR-MMG, FILM-MMG 2 —3 L g T

ARSI N5 ME5E
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RS-z (Fig. 2a, b, o).

F 7§ B 25 X % |, B T 1k CR-MMG,
FILM-MMG iz & 2 #/NER{LE DR H $, g
HHTREEOR 2 itz h -1, BINA
RALE DIFHERH T3 LA CR-MMG D7 E
- EFHE S R,

(4) BRIREEGIDBET

RINEEF = X % BRI EEEE <5
TA4vIR e JIEABHRERETH -, T
b b R A E 1 3 v T CR-MMG % FILM-
MMG & (b8 U CRUNRIRILIG D IFFERR A L %
T, BAheE, WRERMEE TIXENR D)
7z (Fig. 2d, e, Fig. 6a, b). FFHFEo Lo+
1B L Tk CR-MMG 2 FILM-MMG & ks
LTEA TR, ZOoBBIIESRAEI X Y #)
AREREFBREEO =2 5 A REELIE
&, MEHELRT O VERER TV Z &2
zbhs, M/IAEKALEDZE 2B L T CR-
MMG 3 BUNEIK G DR % D, false neg-
ative fEFI WA 25 2 L+ 4RRETH D,
B EKILEET5HBOZEITE T H CR-
MMG OFBMEERLI-ES 2 5.

5. ILBEBKIMRWH S 517 5 FILM-MMG ¢
CR-MMG & @ ROC f&4f

SE#E LcREH O ROC D BiE T o mHETE
fifi ¢k CR-MMG %3, FILM-MMG & thgflL <R
HFoOKEREYE, FEELYRDL. CoBAZHEEG
B X b [EREIER L RIS D=2 v+ 5 R b
M kL CR-MMG 2 LT WE& &) By
Tl #1897 b D &3 25, ROC 0 T o Ei%
T E IR T 5 & CR-MMG ic#id - 7R85
DFEEFIEFILM-MMG X b BB 54
FARED B, T &k CR-MMG REEo
HhrREHELRIET IO LEDLRS,

—7 CR-MMG =18 h 7= £ A3 CR-MMG 1= 1§
RTWhVWERL Y BEVWEELYTTE LD LA
o, Z0OZ &1 CR-MMG B#EECHEOHEMSR
Th THBBHBC L HEN DI Inn o L
BHTES,

SERE UIcEERITik t 1 5E F3544) Fh244)
4 AR THEBR NS CRERELETh TV 5,

ERL3E5 A25H
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PECRETD 722 VEIRIC X B 2B 5T
BETHHI EXREELTW3,

$€3k X b CR (X dense breast A TH 5 &
BEIATWEY, SEKFLEEMD 55
Wolfe ® DY pattern # 2+ % dense breast fEf
9FH b v h b CR-MMG @ J5 #% FILM-
MMG L b REEDFR#H L L < dense breast
DM ERTH -7 (Fig. 4a, b),
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WEHL e,

L. CRMMG R HMERFE GO H IR T
FILM-MMG &= -7,

2. tIFLFERZ Wz 3513 5 CR-MMG I sensitiv-
ity #388.6% T FILM-MMG & H# L CE < B H
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3. tIFLEZ W T v € CR-MMG Iz & % @&
ALER Y false negative case A5 = & atT
i,

4, BPAEALEET 5B BT 518
A TRER KA, Wi CR-MMG & FILM-
MMG & ol L TR D R i,

5. RIVEMREIC X 5 FLE A KA 6 o 54
B8 L € CR-MMG 37 7 728 FILM-MMG
EIEREL THEA, BEHE MRS TR EL L 2 o
1z,

6. FLHE R & ¥ H < 313 5 ROC 3 1fi T i
CR-MMG %, FILM-MMG & KL TEFICH
otz (p<0.05),

7. CR-MMG 1z & 5 FL 2 WX ER AR A, JRHsE
s W CERATH - 2.
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