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MRI of Breast Tumors with Emphasis on Histopathologic Correlation

Masako Kuwabara
Department of Radiology, St. Marianna University School of Medicine

Research Code No. : 521.9
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Breast MR imaging is now expected as the third most important diagnostic modality. The author
investigated relationship between signal intensity of T2 weighted images (T2WI) and various
pathological findings of 51 mass lesions in 51 female patients. T2WI were not effective in
differentiation between malignant and benign lesions. High signal intensity areas defined visually well
correlated with pathological tissues with large water content such as necrosis, edema, cyst and
dilatated ducts. There was also good correlation between low signal intensity areas and pathological
tissue with less water content such as fibrosis, scar, and hyalinization. Signal intensity measured by
tumor/fat ratio had no correlation with water content. It probably indicates that visually defined
signal intensity is more reliable than the measured ratio. In conclusion, it is warrented to say that
T2WI is a good tool for investigating secondary changes of breast tumors and helpful in diagnosis of

high intensity tumors described above.
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Table 1 Pathology of Breast Cancers (n=40)

Cla’ssification of Pathological Diagnosis lr:als?i.og;
Papillotubular carcinoma 2
Solid-tubular carcinoma 14
Scirrhous carcinoma 12
Papillotubular and scirrhous carcinoma 1
Solid-tubular and scirrhous carcinoma 3
Papillotubular, solid-tubular and scirrhous 1

carcinoma
Papillotubular, scirrhous and mucinous 1
carcinoma
Mucinous carcinoma 1
Medullary carcinoma 4
Secretory carcinoma 1

Binbins b0 4HE, IEBE»LRZI02
HRETH -1 (Table 1),
B &

{1 Ji 25 & 12 Philips # 88 B )% & Gyroscan-
S15 (1.5T) <, Effl4.0cm FEU17.0cm @
DEREaAARFEH LI, BRELMITPEMIE L
7o, BN ARINESE T T154HEEG LT
TIWID & LT TR/TE=460%>5700ms/20%> 530
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ms, T2WI & LT TR/TE=20007>%2500ms/60
7 5100ms & Lie, B8 matrix (3256 X 256, n%
EIEE TIWI T2 F/ix4m, T2ZWITl1lE, =
F4 AMIZS5 »H8mm, 271 AEF+ v 725
2 H8mm & Uiz, B ITEEEETE, SRME,
FERETETH - 7,

WE (B obh MRS T2WI 2L1F
a, b, c DML \WHEEI 3 EFHEABRKC ST, &
BT 51« ORIBHBATR &5 HE OBIR
RE Lic, E5HESBOEREL LTR—KHE
DRERE & B R A,

a, mff 58 (H; High signal intensity
area) . JERF L AEF B X W BEF

b. thi{ESHEE (M . Moderate signal inten-
sity area) . JElh X W EES CHAL VEES

c., EfE & ik (L, Low signal intensity
area) | HiA L AZEF - RXHAL VIEES

REIER

1, ARREREO£EBI L E5EE L 0B

2. REMSE L E5HE L 0HEM

3. HBoKSERERLESHE

Table 2 Relationship between T2 Signal Intensity and Histology of Breast Tumors

(n=51)
Signal Intensity Pattern
Histology of Breast Tumors Total
L L+M L+M+H L+4+H M M+H H
abscess 2lesions 2lesions
cyst 2 2
intraductal papilloma 1 1
mastopathic nodule 1 1
fibroadenoma 1 1 1 3
phylloides tumor 1 1 2
papillotubular carcinoma 1 1 2
solid-tubular carcinoma 1 3 1 3 1 K] 2 14
scirrhous carcinoma 2 3 3 2 2 12
papillotubular and scirrhous carcinoma 1 1
solid-tubular and scirrhous carcinoma 1 2 3
papillotubular, solid-tubular and L 1
scirrhous carcinoma
papillotubular, scirrhous and 1 1
mucinous carcinoma

mucinous carcinoma 1 1
medullary carcinoma 1 2 1 4
secretory carcinoma 1 1

Total 7 9 6 7 3 10 9 51

L: Low signal intensity area, M: Moderate signal intensity area, H: High signal intensity area

R 34118250
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BOoEE A8 —vESETHELORTRE,
L+M 2 9/"Z, L+M+H 7 6 /%%, L+H 8
R, M D42 2%, M+H H10RZE, H DXk
M IFRETH -7z (Table 2),

i, 2RE T H %R LicO51K Erh335E1E,
M %R L7cD 2748, L 5= Lico308EE, 5+
0B B - 7c.

. IIRERNZHEBLESAE:0HEBD
(Table 2)

ZAAHE L BHTHEE < 2 — v L OBIRE Table
2IRTMLSTHSH, BENILEE 1 RE & FLBE
CEXAERE1IRERLL oLnb, % 2HRE, B
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Z, WEI2RETIIE« DESHE & — v hin
bh—EDERAZRE R -7, UL LEETI
RHEEDIEEC LAY EL TR LERF-RE
MENZ ERRL T,

2. fRIBHAMEIE & (S5 & 48R (Table 3)

H %78 U o331k 3R B M R 18 T 12 BEBE2048
B, [FEE S K, ¥hu 3L, BE2HUE, HE
U7cBREE 2 IR, MR 1B Th o7, MERL
Te2THEk TR KR o BB 1445, B2
DIFHE 4 FEHTBREORMELLE LoD 6 i
THY, KTEELRELL bR 3HTH
h, BFEOTEULTOXCEBRIAT W L%
2 L7308 Tl 26, 4L 2 s,

& & o 4ERg

(70)

T25RIBE R 31F 5 15 S50 L INIEMIE & o etk

Table 3 Correlation between Signal intensity and
Pathology (N=90)

Areas of signal No. of
intensity Pathology areas
Necrosis 20
Edema 5
High Cyst 3
n=33 Abscess 2
Dilation of ducts 2
Mugcin 1
Tissue between necrosis
] and turnor 14
Moderate Mild edema 4
=3t Fibrosis
Solid portion of tumor 3
Fibrosis 26
Low i
e Scarring 2
" Hyalinization 2
BEETR 2 i TH - e,

3. Mo kDEBEEBLESWE (Fig. 1,2

H D335 55 F i Grade IV 2533
DOH2UFK (73%) ZEDTE Y KGEHENS
Wik E T2WIE B 5 ENE S EE T E -
7z (Fig. 1D, L 030EF KT EHFEDOD o\
[ Grade 111, IV %R A F W ER57% (17
WED, 37% (118U8) °H v, Wi {LoBENE
LLW@EETeWIe kit 5 BHENE oo
(Fig. 2), ¥7c M O27THC B T KDEHE
2 Grade I, 11 © b O E8TT70% (49485 ©
HLoRL (Fig. 1), KoeEfkolisE2E
23 Grade II D4 D 4122% (6 IR DR TH -1
(Fig. 2). %> TM ML OBFEL D 3KkHE
FEOHZ B RS R T Vi,

4. [EFE/BERHES AL & KD EHE & 0
(Fig. 3, 4

Ka&HEROEME & BEE/ IR E 508 E
% Grade 1 26 IV @ 4 BEig > T H#3 5 L i
Y A BUE) ABERALRh ST,

fE B R

$ Ay 7o MRI {8 & @ —EfiE o [ —85 0 mE
MG T RRT 5, '

CREMI 1) (Fig. 5) 19%%, i, T2WI (a) T
H (), M, BUL (=) »bis0gEagx
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T2 Signal
Intensity
High
(n=133)
Water Content
) Ol Grade |
Moderate 32% O Grade Il

(n=27) | (9 areas) E Grade lll

B Grade IV

Low 73%
(n=30) (22 areas) £
| : : . : }
0 20 40 60 80 100%

Fig. 1 Correlation between T2 Signal Intensity and Water Content (90 areas in
51 lesions)

Signal Intensity Ratio

T2 Signal
Intensity
High 91%
(n=33) (30 areas)
Fibrosis
Moderate 78% 1 22% L arace !
(n=27) (21 areas) areas| [ Grade Il
Bl Grade IV
Low
{n::SD)
0 20 40 60 80 100 %
Fig. 2 Correlation between T2 Signal Intensity and Fibrosis (90 areas in 51
lesions)
200 Mean=SD
200
Mean+SD
150 -
o 1507
:
o :"
. 2 [
100 G 100
ar
E
!
=07 ’ 5 50
w
1] | T T ™ T T 0 T T T T T
Grade | Grade Il Grade Il Grade IV Grade | Grade Il Grade Ill Grade IV
(n=31) (n=11) (n=24) (n=24) (n=51) (r=11) (n=11} (n=17)
Fig. 3 Correlation between Signal Intensity Ratio Fig. 4 Correlation between Signal Intensity and
and Water Content (90 areas in 51 lesions) Fibrosis (90 areas in 51 lesions)
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Fig. 5 Secretory carcinoma : Coronal plane of T2WI (a) shows H (%), M and L (=) in the
tumor. Pathological specimen (X1) in the same plane as MRI image (b) shows a cyst (%)

and a scar area (—).

ERLEALRS, FHEESE D) T H iRk
(Je) 23 L i3RI (=) 238, @I s
WIETH - e,
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DR RN 27z,
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1371

b

Fig. 6 Medullary carcinoma: Coronal plane of T2WI (a) shows a large high
intensity mass surrounded by a band of low intensity (—). Pathological speci-
men (b) (%1) on the margin of the mass shows massive necrosis demarcated
by fibrous tissue (—).
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T2siiFRgic 551) 5 (5500 & REAAME & o HhiRE

Fig. 7 Mucinous carcinoma : Coronal plane of T2WI (a) shows high intensity
mass with irregular border. Patholgical specimen (b) (x4) shows carcinoma
cells scattered in massive mucin.
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Fig. 8 Scirrhous carcinoma : Sagital plane of T2WI shows a low intensity mass
with irregular margin. Pathological specimen (X4) (b) shows carcinoma nests
in proliferative stromal fibrous tissue

e,

4, REABH KT EHE L THESHE L
X WHEB AR G R,

5. WEE/BRRAIL & K EHE, il & HEE
S &Y 3 PN

6. T2WI iz 55 HE DBEKRHERILA
BER O i LoREABE2E OME TS
b, Thick hEMZE R ETAb D LEbR
5.

AL L DIkl ) @, EREYEY L~
) 7 v FEMAFRMRESEE BEK BOF, PR
HEERE, EILT 8, B MEEEECE ERBL
¥, EARRIC S BHEBENRE, ROEEE TS 5
rE—EEHE | B)IRABSE, BT &g R

ERE 34E11A25H

(75)

EEEEE, S—AREE | FIUEEEESERc g < Y
FLET. RENEAZRELTTERE=)T7 vFE
B RERESREREAR | SEMEERICE < Ml
LT,
b K
1) Heywang SH, Bassermann R, Fenzel G, et al:
MRI of the breast: Histopathologic correla-
tion. Europ J Radiol 7: 175—182, 1987
Stelling CB, Powell DE, Mattingly 5S: Fi-
broadenomas : Histopathologic and MR imag-
ing features. Radiology 162 : 399—407, 1987
%) Wiener JI, Chako AC, Merten CW, et al:
Breast and axillary tissue MR imaging : Corre-
lation of signal intensities and relaxation times
with pathologic findings. Radiology 160: 299
—305, 1986
4) Turner DA, Alcorn FS, Shorey WD, et al:



1374 T25EFR R 51 (500 & WERAE MGG & o Folie i

Fig. 9 Fibroadenoma : Coreonal plane of T2WI (a) shows a moderate intensity mass
demarcated by a band of low intensity around the tumor (—). Pathological speci-
men (X1) (b) shows pericanalicular type fibroadenoma with a fibrous capsule (—).

Carcinoma of the breast : Detection with MR 11) Lee JKT, Glazer HS: Controversy in the MR
imaging versus xeromammography. Radiology imaging appearance of fibrosis. Radiology 177 :
168 : 49—58, 1988 21—22, 1990
5) Heywang SH, Hahn D, Schmidt H, et al: MR 12) Glazer HS, Levitt RG, Lee JKT, et al:
imaging of the breast using gadolinium-DTPA. Differentiation of radiation fibrosis from recur-
JCAT 10: 199—204, 1986 rent pulmonary neoplasm by magnetic reso-
6) Heywang SH, Anton W, Pruss E, et al: MR nance imaging. AJR 143 : 729730, 1984
imaging of the breast with Gd-DTPA. Radiol- 13) Glazer HS, Levitt RG, Lee JKT, et al: Radia-
ogy 171: 95—103, 1989 tion fibrosis: Differentiation from recurrent
7) Heywang SH, Hilbertz T, Beck R, et al: tumor by MR imaging. Radiology 156: 721
Gd-DTPA enhanced MR imaging of the breast —726, 1985
in patients with postoperative scarring and 14) Sundaram M, Mcguire MH, Schajowicz F:
silicon implants. JCAT 14 : 348—356, 1990 Soft—Tissue masses: Histoologic basis for
8) BY {583 . FLBRAESE © dynamic MRI, HRES decreased signal (short T2) on T2-weighted MR
BBEEEE, 10: 314—-325, 1990 images. AJR 148 : 1247—1250, 1987
9) #EIE—, BI =85, ME & ‘R 9 15) Moore NR, Dixon AK, Wheeler TK, Freer
IREE B0 MRI, BEE2H, 11:153—162, 1991 CEL, et al: Axillary fibrosis or recurrent
10) Stack JP, Redmond OM, Codd MB, et al: tumor. An MRI study in breast cancer. Clin
Breast disease: Tissue characterization with Radiol 42 : 42—46, 1990
GD-DTPA enhancement profils. Radiology 174 : 16) # E3§EL : mammography = & Z ¥ CTHE T~
491—-494, 1990 &, ERBE, T: 777784, 1988

(76) HAERSE #51& #H115



