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[ Abstract] Objective
in different molecular subtypes of breast cancer. Methods

To explore the diagnostic value of ultrasound, MRI, and mammography
A cohort of 212 female patients, aged
(47.6£9.3) years old and with confirmed breast cancer, from Huizhou Municipal Central Hospital from
January 2018, to April 2022, was retrospectively analyzed. In accordance with the results of pathology
and immunohistochemistry, the patients were grouped into four groups: 31 cases of Luminal A, aged
(49.2+10.8) years; 104 cases of Luminal B, aged (46.148.9) years; 45 cases of human epidermal growth
factor receptor-2 (HER-2) overexpression, aged (49.6+£10.1) years; and 32 cases of triple-negative
breast cancer (TNBC), aged (48.5+8.5) years. The clinical characteristics of the patients and the
imaging features of ultrasound, MRI, and mammography were analyzed. Intergroup comparisons of
metric data conforming to normal distribution were performed using independent sample #-test (equal
variance). Intergroup comparisons of count data were performed using chi-square test or Fisher’s exact
probability method. Statistically significant features were evaluated for accuracy of the diagnostic
efficacy by using ordered logistic regression analysis and area under the curve (AUC). Results Among
the clinical features, the differences in menopausal status and lymph node metastasis among patients
with breast cancer of different molecular subtypes were statistically significant (y’=10.345, 10.026;
P=0.016, 0.018). The results of ultrasonography showed that the margins of Luminal A breast cancer
tumor were mostly blurred, the margins of Luminal B and HER-2 overexpression breast cancer tumors
were mostly angular or hairy, and the margins of TNBC tumor were mostly lobulated. Moreover, the
internal echoes in the tumors of the four subtypes were mostly heterogeneous echogenicity, which was
more commonly seen in Luminal B. The blood flow Alder grade was mostly grade 0 or I within
Luminal A and TNBC, whereas the blood flow Alder grade within Luminal B and HER-2
overexpression breast cancer was mostly grade I or Ill. The differences were statistically significant
(r’=33.542, 12.283, 10.699; all P<0.05). The results of MRI showed that the tumor enhancement
characteristics of Luminal A, Luminal B, and HER-2 overexpression breast cancer were mainly
inhomogeneous enhancement, and the proportion of ring enhancement in TNBC tumors was higher
than those in the other three, with a statistically significant difference (*=30.142, P<0.001). The results
of mammography showed that calcification was mostly present in Luminal B and HER-2
overexpression breast cancer tumors, whereas no calcification was found in Luminal A and TNBC
tumors. The calcification pattern in Luminal A and Luminal B breast cancer tumors was mainly
punctate calcification, whereas that in HER-2 overexpression and TNBC tumors was mainly polypoidal
or linear. The differences were all statistically significant (y’=9.627, 11.792; both P<0.05). The patients'
menopausal status and the tumor margins of breast cancer could be used as independent predictors of
the molecular subtypes of breast cancer (B=0.729, 0.775; OR=7.053, 23.696; 95%CI. 0.193~1.267,
0.463~1.087; both P<0.05), with an AUC of 0.635 (95%CI: 0.528~0.742). Conclusion
were observed in the characteristics of ultrasound, MRI, and mammography in different molecular

Differences

subtypes of breast cancer, indicating their certain diagnostic value.
[ Key words ] Breast neoplasms; Ultrasonography, mammary; Magnetic resonance imaging;
Mammography
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Table 1 Comparison of clinical characteristics of female breast cancer patients with different molecular types (n=212)

A RS, Fes) Y 2L (%) ] WA R R (%)]
B4 K42t FHPE [
Luminal A% (n=31) 49.2+10.8 9(29.0) 22(71.0) 12(38.7) 19(61.3)
Luminal B! (n=104) 46.1£8.9 29(27.9) 75(72.1) 64(61.5) 40(38.5)
HER-23J 35 H (n=45) 49.6+10.1 24(53.3) 21(46.7) 18(40.0) 27(60.0)
=AML (n=32) 48.5+8.5 14(43.8) 18(56.2) 13(40.6) 19(59.4)
Ky (H =0.113~1.037 2=10.345 £=10.026
PIH 17>0.05 0.016 0.018

HE: HER-2H AR AR F T2 442

JERE TS H 24T R4 201 Luminal B AYF,
J i BB BRIS I b B 25 B B M4 v
22 KA

M 2 vl 1, R [E] 4 40 AU A 2L IR R i 4%
P AT 7 L i RE P IR Alder 43 2% 1Y 22 S 4 A 48
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1k 3% 35 T L 9 vk 9 340 4 22 3R B R 1A R R
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TNBC Mg NS IRl 22 g AN Syl H i 22 0,
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FLARIE M N 2 RN F & RS, B Alder 43

HKEE NN MAEE 2C, 2D), FLE MR &4
fiE. K, JBE. PREHE. FrEmzERT
it (3 P>0.05, 3 2),
2.3 MRIfugrshiR

HER 3 AIAL, ARG B 0 e s Ak
FREfAE 2 S, HERA S5 E L (P<0.001),
H. P Luminal A % . Luminal B %! }% HER-2 i3k
2L BRI g i AL RRAE LIRS S04k o = (] 3A~
C), i TNBC Mg SR IE Ak iy o Lo T HoAfth =35
([#1 3D). MRI ZLARSE T seamab . igsr bz
g M Z . DWILIREUE L AE AR 2+ 40 B 3L
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Table 2 Comparison of ultrasonographic results of female breast cancer patients with different molecular types (n=212)

e K42 (mm) PLE (%) ] TEAHI(%)] LH(%)]
<20 >20~<40  >40 A AW REUE BDE el B ot U EiE R
Luminal A% (n=31) 11(35.5)  11(35.5)  9(29.0) 18(58.0) 13(42.0) 31(100.0) 0(0.0) 5(16.1) 15(48.4) 6(19.4) 5(16.1)
Luminal B& (n=104) 25(24.0) 58(55.8) 21(20.2) 51(49.0) 53(51.0) 95(91.3) 9(8.7)  8(7.7) 22(21.2) 30(28.8) 44(42.3)
HER-2id £k M (n=45)  12(26.7) 21(46.7) 12(26.6) 23(51.1) 22(48.9) 44(97.8) 1(22) 1(22) 3(6.7) 18(40.0) 23(51.1)
AR (n=32) 11(34.4) 18(56.2) 3(9.4) 16(50.0) 16(50.0) 31(96.9) 1(3.1) 1(3.1) 4(12.5) 15(46.9) 12(37.5)
1 8.183 0.792 3.900 33.542
Py 0.225 0.851 0.272 <0.001
S N LUAE 1) (%) ] WEREIFTHI (%)) JE 77 IS [1(%) ] Jifrsga P I3 Alder 23 [ ( %) ]
<1 21 Y5 B DR o ok T MMk
Luminal A% (n=31) 20(64.5) 11(35.5)  26(83.9) 5(16.1) 18(58.1) 13(41.9) 19(61.3)  12(38.7)
Luminal BF (n=104) 83(79.8) 21(20.2)  98(94.2) 6(5.8)  44(423) 60(57.7) 43(413)  61(58.7)
HER-2j3 345! (n=45) 37(82.2) 8(17.8) 37(82.2) 8(17.8)  16(35.6) 29(64.4) 16(35.6)  29(64.4)
=AML (n=32) 27(84.4) 5(15.6)  23(71.9) 9(28.1)  13(40.6) 19(59.4) 21(65.6)  11(34.4)
1 4756 12.283 3.983 10.699
PlE 0.191 0.006 0.263 0.013

H: HER-2 W AR K HFZ A2
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Figure 1 2-Dimensional ultrasound imagings of breast cancer with different molecular types Figure 2 Color doppler ultrasound imagings
of breast cancer with different molecular types Figure 3 ~MRI enhanced images of breast cancer with different molecular types
Figure 4 Mammography images of breast cancer with different molecular types
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R3 ARG TOR LT EF ) MRIAG AL L (=212, B (%) ]

Table 3 Comparison of MRI results of female breast cancer patients with different molecular types (n=212, cases (%))

FLRSL shAsH DWIVRHL
ALt TS
o TR e o Bl i
. ok Py M 895 RES KB

ey VAR TAE i EER SEe
g W e VA Y Y HE 7 K
Luminal A%!(n=31) 23(74.2) 8(25.8) 27(87.1) 4(12.9) 1(3.2) 27(87.1) 3(9.7) 1(3.2) 8(25.8) 22(71.0) 29(93.5) 2(6.5)
Luminal B! (#n=104)  69(66.3) 35(33.7) 80(76.9) 24(23.1) 19(18.3) 72(69.2) 13(12.5) 11(10.6) 18(17.3) 75(72.1) 99(95.2) 5(4.8)

HER-2i %358 (n=45) 30(66.7) 15(33.3) 35(77.8) 10(22.2) 13(28.9) 27(60.0) 5(11.1) 0(0.0) 14(31.1) 31(68.9) 45(100.0) 0(0.0)
“IAERLIE (n=32)  23(71.9) 9(28.1) 28(87.5) 4(12.5)  6(18.8) 12(37.5) 14(43.7) 0(0.0) 8(25.0) 24(75.0) 32(100.0) 0(0.0)
pal! 0.926 2.871 30.142 12.176 2.709
Pl 0.819 0.412 <0.001 0.058 0.439
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Table 4 Comparison of mammography results of female breast cancer patients with different molecular types (n=212, cases (%))

e LN, JieR S A s T WAL
EE it B[S & A5k Tk FOR LI ke
Luminal A%!(n=31) 25(80.6) 6(19.4) 12(38.7) 19(61.3) 10(83.3) 2(16.7)
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PfH 0.096 0.022 0.008
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Figure 5 Receiver operating characteristic curves of the ordered
Logistic regression model for predicting the breast cancer with

different molecular typing
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