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Abstract Objective: This study aims to evaluate the correlation among the findings of contrast-enhanced magnetic resonance imaging
(MRI), values of mean apparent diffusion coefficient (ADCmean), and prognostic factors in mass-like and non-mass-like breast cancer with
microcalcification. Methods: Preoperative X-ray examination of the breast showed 111 breast lesions in 108 calcified breast cancer cases.
Contrast-enhanced MRI was conducted to analyze the dynamic manifestations of mass-like and non-mass-like lesions, ADC on diffusion
weighted imaging, and correlation with histological grading of the tumor, tumor size, lymph node status, and expression of estrogen receptors
(ER), progesterone receptors (PR), c-erb-B2, Ki-67, and P53. The time-signal intensity curve (TIC), early-phase enhancement rate, and the
ADCmean values of the lesions with microcalcification were calculated. American Society of Clinical Oncology-College of American
Pathologists guideline recommendations for immunohistochemical testing of ER and PR in breast cancer were developed in 2010. The
guideline established the standard that ER and PR assays be considered positive if at least 1% of the positive tumor nuclei are observed in
the sample. Correlations between MRI findings and prognostic factors were analyzed by Pearson's ¥’ test and Pearson correlation. ADCmean
values between groups were compared using the t test for two independent samples. Results: The 111 microcalcification lesions consisted
of 74 (66.7%) mass-like-lesions and 37 (33.3%) non-mass-like lesions. MRI sensitivity for diagnosing the calcified lesions reached 96.4%
(107/111) of the cases. Four cases with missed diagnosis were identified, including 1 intraductal carcinoma (i.e., ductal carcinoma in situ)
and 3 infiltrating carcinomas. The positive rate of ER in the mass-like lesion was higher than that in the non-mass-like lesion (y’=4.681, P=
0.038). A correlation was observed between the form and the size of the lumps (r=0.256, P=0.028). Among the <2 cm lumps, 54.9% (28/
51) consisted of round lumps; among the >2 cm lumps, 47.8% (11/23) consisted of irregular lumps. The average ADC value was (1.046 8+
0.218 05)x10”° mm?/s in the Ki-67-positive group and (1.189 6+0.303/48)x10° mm’/s in the Ki-67-negative group. Significant differences
were indicated between the two groups (t=-2.594, P=0.011). Conclusion: MRI findings reflect to a certain extent the biological behavior
and prognosis of breast cancer with microcalcification.
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F1 WRIAREEFESHREFHXER
Table 1  Correlations between mass—like or non—-mass—like breast lesions

in magnetic resonance imaging findings and prognostic factors

Types of lesions on MRI
Prognostic factors  No. of lesions X’ P
Mass Non-mass

Histologic grade
Grades | and I 85 56 29 0.100 0816
Grade T 26 18 8

Tumor size(cm)
<2 66 51 15 8241  0.004
>2 45 23 22

Lymph node status
Positive 40 26 14 0.078  0.835
Negative 71 48 23

ER
Positive 83 60 23 4681  0.038
Negative 28 14 14

PR
Positive 78 55 23 1.741  0.195
Negative 33 19 14

c—erbB-2
Positive 72 49 23 0.178  0.679
Negative 39 25 14

Ki-67
Positive 85 57 28 0.025  1.000
Negative 26 17 9

P53
Positive 46 30 16 0.074  0.839
Negative 65 44 21

T4 Pl e AR v BB (T A S KN Z [ TR
FHEME (x°=7.688, P=0.043) , i i i K2 <2 em &Y
54.9% (28/51) F B R [EJE ; i B v die K2 >2 em 2y
47.8%(11/23) FRIAAKINIE ; b e ih 2 5 bk 1 45 5%
FAFAEAE e (x*=7.591, P=0.048 ) ; bk [ 45 FH PR 20 95
A5y 26 4, o AR 194 (73.1%) , 1 2 E
54(192%) , iDL 24 (7.7%) o B He i oy &R 53R
FEFRAF 5 25 A DTS R T Z [ 38 JEAH DG . i AE 37
SRR B RERG A h B2 S A B R (A
FETEAR ETE (x°=10.983, P=0.027) , TELHZ1% T T %
97 191 20 I ZH 202 T B 2 v, B AR AR 2 L
115390 K 24.1% (7/29) F187.5%(7/8) s X 252443 A 5
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W45 ER PR c—erb-B2 . Ki-67 Fll P53 ¥ L 5%
THEFEHE (P>0.05) o PIEBSR AL FRAE 59 48 K/
TEAH N (x>=8.672,P=0.034) , {Ef KAE>2 cm FUAEA
HuAsp AR ST5mAL T &7 HL il a2 63.6%(14/22)
HR A s NI AL 2 22.7%(5/22) . BhZSHGR N
] {550 B i 2 (TIC) 26 A | RU iR fb 2 5 4% Fil
R Z [ 22 5 g 2478 L (P>0.05,782) .

T2 HNTSIEIEMRI RILFIADCIE S FijE B FRIFE L E
Table 2

FE LTkt RGBT i R 1025kt i
F ADCAH , A58 Ki-67 FHE2H FnBHPE 41 59 ADC{E
(b=1 000 s/mm*)Z55A 515 L (1=-2.594,P=0.011)
S5 ADC B 7E Ki-67 FHPEZH (76 4~ ) Al Ki-67 BHPE4H
(26 ) 43 911 M (1.046 8 £0.218 05) x 107 mm*/s FlI
(1.189 6+0.303 48)x10~ mm*/s, ADC {E 7F Ki-67 [k
A AEAMR (R 2, B 1~3),

Correlations between the contrast—enhanced MRI findings or values of apparent diffusion coefficient (ADC) and the prognostic factors

MRI findings Histologic grade ~ Tumor diameter ~ Lymph node status ER PR c—erb—B2 Ki-67 P53
Mass
< 0.787" 7.688" 1.325° 3.224° 4.931" 0.154* 2.826" 1.751"
Shape
0.853" 0.043" 0.717" 0.568" 0.177" 0.985" 0.419" 0.626"
Mared L.777° 1.849° 7.591" 2.019° 1.081" 4.716 4.340° 0.428"
argin
# 0.620" 0.604" 0.048" 0.753" 0.782" 0.194" 0.227" 0.934"
Internal enhancement 0.922 1.837 3.822° 2.191° 1.471° 1.920° 4.588" 1.544"
0.820" 0.607" 0.281" 0.534" 0.689" 0.589" 0.205" 0.672"
Nonmass
Distribution 10.983" 2.432 4.518" 4.408" 2.558" 5.527 2.253" 2.473
0.027° 0.657" 0.340 0.354" 0.634" 0.237 0.689" 0.649"
Internal enhancement 3.787 8.672" 2.016" 3.565" 3.578" 4.567 3.279 4572
0.285" 0.034" 0.569" 0.312 0.302" 0.206" 0.351" 0.204"
TIC 4.658' 0.004" 4.558" 0.609° 0.555" 2.692a 3.737 2.567
0.105" 0.998" 0.102" 0.738" 0.758" 0.260" 0.154" 0.277"
Early—phase 54.108" 42.540 46.084" 41911"  44.492 48.143" 52974 45.787
Enhancement rate 0.141° 0.534" 0.386" 0.562" 0.451" 0.309" 0.398" 0.165"
ADC Value(h=1000 s/mm?) 1.555° 0.071° -1.214 -0.242°  -0.541° -1.523° -2.594° 0.386°
0.123" 0.943" 0.228" 0.809" 0.590" 0.131" 0.011" 0.701"

*sindicates the correlation coefficient ( x *value) ,":the P value, and :the t value. The meaning of the values in each row is the same as those in the first

column

» A: Volume rendering (three—dimensional image recon—
struction) shows the enhanced mass in the left breast; B:
Time—signal intensity curve of the tumor shows a wash—out
pattern (type Il ) ; C: Delayed—phase axial imaging of the tumor
reveals heterogeneous enhancement; D: Diffusion weighted
imaging of the tumor shows a high signal intensity; E:Map of
apparent diffusion coefficient (ADC) values: lower ADC value
(0.76 x 107 mm*/s) with b = 1 000 s/mm’

BT FLRBRSHIE T S Ki-67 P

Figure 1 Invasive ductal carcinoma with positive Ki-67

expression
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Figure 3 Distribution of apparent diffusion coefficient values in the posi—

tive and negative Ki-67 groups
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P A : Region of interest of the tumor; B: Time—signal intensity curve of the tumor
reveals a wash—out pattern (type Il ) ; C: Delayed-phase axial image of the
tumor shows heterogeneous enhancement with speculated margin; D: Diffusion
weighted imaging shows the tumor with a high signal intensity; E: ADC map,
lower ADC value (1.19 x 10”° mm*/s) with b = 1000 s/mm’

F2  FUBREIE ST Ki-67 Btk

Figure 2 Invasive ductal carcinoma with negative Ki-67 expression
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FE AR AR 19 ER FHPE SIS &, FAR L 6
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LS IERFARRNXMEEA G, 05 TE EA AR
FUSAEAERA Y, T AR BRI AE 1 K/ N,
R ETSAR A IVA ¥ A7 AE R BR 1, — A Ul PR 3%
PRFL T AR . Esserman 25 AL T FLMR S48 I (o7 98
(A= )2 1 5 MIRT 28 B AH S | A R 28 K %)
S 22 F IR ALY H 5 I ER B0 2 18 Fl 1
B A G, BRI, b B 2 AN 0 00 T 45 TS A
Ko Jeh 058 k8L, Ml 2 5tk D 45565 (ER .
PR .c—erb-B2 Fll EGRF ¥J {776 AH etk . A58 vp
AR 7 b B 0 % 5 8 L 5 19 0 A7 55 R OGPk o X
5 b B I A8 Sk U, T AR 2 0 A 5 AL 42 A G 2 ()
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B A R T 2 it — 25T
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c—erb-B2 7 EAH M, 55 PR . Ki-67 \EGFR Z [a] JCAH
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TE— R AT WL s i AR e AT o MU o
{HAHFEAIAFAE LT JRIBR T « 1) AR 52 BE A B 9 B
FAIH1 76.7% (85/111) by L AR AR R ik B 2 ) 1k A
9, FoAb R B SR BIT (5 H et 2D, AR AR [i] g B AR
AR IEAT A3 A 53 HT 5 2) X800 A e T4 3 SCAH
KHZE, Kit— A7 2 HE Logistic A 471;3) T
AL BB T A5 A LR 9 A 681, TS Ak
PE LRI AN RS £b P LRI ) MRT B HL 5 1 s
R B AR M A A e — 20 5%

S 3

1 Tabar L, Chen HH, Duffy SW, et al. A novel method for predic-
tion of long—term outcome of women with T1a, T1b, and 10—14
mm invasive breast cancers: a prospective study[J]. Lancet, 2000,
355(9202):429—433.

2 Choi SY, Chang YW, Park HJ, et al. Correlation of the apparent
diffusion coefficiency values on diffusion—weighted imaging with
prognostic factors of breast cancer[]]. Br ] Radiol, 2012, 85(1016):

e474—479.
3 Koo HR, Cho N, Song IC, et al. Correlation of perfusion parame-

10

1

—

1

[\

13

14

15

ters on dynamic contrast—enhanced MRI with prognostic factors
and subtypes of breast cancers[J]. ] Magn Reson Imaging, 2012, 36
(1):145—151.
An YY, Kim SH, Kang BJ. Characteristic features and usefulness of
MRI in breast cancer in patients under 40 years old: correlations
with conventional imaging and prognostic factors[J]. Breast Cancer,
2012 [Epub ahead of print].
Jeh SK, Kim SH, Kim HS, et al. Correlation of the apparent diffu-
sion coefficient value and dynamic magnetic resonance imaging
findings with prognostic factors in invasive ductal carcinoma[]]. J
Magn Reson Imaging, 2011, 33(1):102—109.
Kim SH, Cha ES, Kim HS, et al. Diffusion—weighted imaging of
breast cancer: correlation of the apparent diffusion coefficient value
with prognostic factors[]]. ] Magn Reson Imaging, 2009, 30(3):
615—620.
Hammond ME, Hayes DF, Dowsett M, et al. American society of
clinical oncology/college of American pathologists guideline recom-
mendations for immunohistochemical testing of estrogen and pro-
gesterone receptors in breast cancer(J]. Arch Pathol Lab Med, 2010,
134(6):907—922.
A 47 &, 13425, IR 40,2011 4 St.Callen 91 7L Bt 91 17 1A Y7
P 505 rh R HUE P 2 FUIRE Ll 22 B3 2o i 2 L)
AEFLARR 245 (L TAR),2011,5 (4) :404—407.
PR FUR A TS A5 bR Y PR L) B 2 2, 2002,8(4):
233—235.
Hammond ME, Hayes DF, Wolff AC. Clinical notice for American
society of clinical oncology—college of American pathologist guide-
line recommendations on ER/PgR and HER—2 testing in breast can-
cer [J]. ] clin Oncol, 2011, 29(15):e458.
Esserman L], Kumar AS, Herrera AF, et al. Magnetic resonance im-
aging captures the biology of ductal carcinoma in situ[J]. J Clin On-
col, 2006, 24(28): 4603—4610.
Matsubayashi R, Matsuo Y, Edakuni G, et al. Breast masses with pe-
ripheral rim enhancement on dynamic contrast—enhanced MR im-
ages: correlation of MR findings with histologic features and expres-
sion of growth factors[J]. Radiology, 2000, 217(3):841—848.
Oshida K, Nagashima T, Ueda T, et al. Pharmacokinetic analysis of
ductal carcinoma in situ of the breast using dynamic MR mammog-
raphy[J]. Eur Radiol, 2005, 15(7):1353—1360.
Ferndndez—Guinea O, Andicoechea A, Gonzalez LO, et al. Rela-
tionship between morphological features and kinetic patterns of en-
hancement of the dynamic breast magnetic resonance imaging and
clinicopathologicl and biological factors in incasive breast cancer(J].
BMC Cancer, 2010, 10:8.
Martincich L, Deantoni V, Bertotto I, et al. Correlations between dif-
fusion—weighted imaging and breast cancer biomarkers(J]. Eur Ra-
diol, 2012, 22(7):1519—1528.
(2012—10-15 1k )
(2013—02—19 & 1)
(AR SCH A TRAR)



	7期_部分19
	7期_部分20
	7期_部分21
	7期_部分22
	7期_部分23
	7期_部分24

