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[ Abstract | Background and purpose: Breast invasive ductal carcinoma (IDC) is the most common breast carci—
noma, and the ultrasonographic features of its molecular subtypes has great clinical value. The purpose of this study was to
discuss the correlation between ultrasonographic features of IDC and its molecular subtypes. Methods: Ultrasonographic
features of 112 patients with preoperative integrated ultrasonographic information and pathologically confirmed IDC
from Sep. 2012 to Feb. 2015 were retrospectively analyzed. Based on the immunohistochemistry results of ER (estrogen
receptor), PR (progesterone receptor), HER-2 (human epidermal growth factor receptor-2) and Ki-67, these cases were
categorized into 4 molecular subtypes: Luminal A group, Luminal B group, ERBB2 positive group and Basal-like group.
Results: There were 14 cases (12.5%) in Luminal A group, 62 cases (55.4%) in Luminal B group, 21 cases (18.7%) in
ERBB2 positive group and 15 cases (13.4%) in Basal-like group. The 4 molecular subtypes differed in tumor length, lymph
node involvement, tumor boundary, tumor shape and internal blood flow on ultrasonography (P<0.05). There were no sig—

nificant differences in tumor internal echo, posterior echo, micro—calcification and elastrography between subtypes (P>0.05).
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Luminal A group and Luminal B group had less lymph node involvement, more obscure boundary and irregular shape. More

internal blood flow, bigger tumor size and lymph node involvement were observed in ERBB2 positive group of this study.

Patients in Basal-like group were more likely to have clear tumor boundary, regular tumor shape, bigger tumor size and

lymph node involvement on ultrasonogram. Conclusion: Correlation exists between ultrasonographic features and molec—

ular subtypes of IDC. This has tremendous clinical significance in the early diagnosis of IDC, preoperative, intraoperative

and prognosis evaluation of IDC patients.
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Tab.1 The results of y* test between ultrasonographic features and molecular subtypes in patients with IDC

n(%)
Ultrasonographic feature ~ Luminal A (N=14) Luminal B (N=62) ERBB2+ (N=21) Basal-like (N=15) Total x P value
Tumor boundary
Clear 6(42.9) 20(32.3) 12(57.1) 10(66.7) 48(42.9) )
8.066 0.045
Obscure 8(57.1) 42(67.7) 9(42.9) 5(33.3) 64(57.1)
Tumor shape
Regular 5(35.7) 14(22.6) 11(52.4) 9(60.0) 39(34.8) )
11.141 0.011
Irregular 9(64.3) 48(77.4) 10(47.6) 6(40.0) 73(65.2)
Internal echo
Homogeneous 6(42.9) 21(33.9) 7(33.3) 7(46.7) 41(36.6)
1.187 0.756
In—homogenous 8(57.1) 41(66.1) 14(66.7) 8(53.3) 71(63.4)
Microcalcification
Clustered 7(50.0) 43(69.4) 14(66.7) 7(46.7) 71(63.4)
3.937 0.268
None 7(50.0) 19(30.6) 7(33.3) 8(53.3) 41(36.6)
Posterior echo
Shadowing 8(57.1) 33(53.2) 15(71.4) 6(40.0) 62(55.4)
3.758 0.289
Undamped 6(42.9) 29(46.8) 6(28.6) 9(60.0) 50(44.6)
Blood flow
0-1 5(35.7) 37(59.7) 18(85.7) 11(73.3) 71(63.4) i
10.138 0.017
-1 9(64.3) 25(40.3) 3(14.3) 4(26.7) 41(36.6)

": P<0.05,there was statistical significance in this feature
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Fig. 1 The ultrasonography and pathologic features in patients with breast invasive ductal carcinoma whose molecular phenotype was

Luminal A

Female, 38 years old, immunohistochemical dyed and magnified 200 times. A: The tumor signs unclear boundary and irregular shape; B: ER(+,

>90%); C: PR(+, 80%); D: HER-2(0); E: Ki-67(+, 5%)
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Tab. 2 The results of Kruskal-Wallis test between ultrasonographic features and molecular subtypes in patients with IDC

n(%)
Ultrasonographic feature Ll(ljrvn:iri%)A Ll(l[rvnl%azl)B ERB(E];VZ:B(SMW B&\s/a:lilsil)(e Total He Pvalue
Tumor length //cm
<2 11(78.6) 34(54.8) 8(38.1) 4(26.7) 57(50.9)
2-5 3(21.4) 25(40.3) 11(52.4) 8(53.3) 47(42.0) 11.171 0.004"
>5 0(0) 3(4.9) 2(9.5) 3(20.0) 8(7.1)
Lymph nodes
0 9(64.3) 33(53.2) 8(38.1) 3(20.0) 53(47.3)
1-3 5(35.7) 14(22.6) 10(47.6) 9(60.0) 38(33.9) 7.608 0.022"
=4 0(0) 15(24.2) 3(14.3) 3(20.0) 21(18.8)
Elastography
<2 1(7.2) 2(3.2) 1(4.8) 2(13.3) 6(5.3)
2-4 10(71.4) 36(58.1) 15(71.4) 12(80.0) 73(65.2) 2.535 0.281
=4 3(21.4) 24(38.7) 5(23.8) 1(6.7) 33(29.5)

#: P<0.05, there was statistical significance in this feature
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Fig.2 The ultrasonography and pathologic features in patients with breast invasive ductal carcinoma whose molecular phenotype was
Luminal B

Female, 47 years old, immunohistochemical dyed and magnified 200 times .A:The tumor signs unclear boundary and extremely irregular shape; B:
ER(+, >45%); C: PR(+, 30%); D: HER-2(++); E: Ki-67 (+, 35%)
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Fig.3 The ultrasonography and pathologic features in patients with breast invasive ductal carcinoma whose molecular phenotype was

ERBB?2 positive

Female patient, 58 years old, immunohistochemical dyed. A: The tumor signs slightly unclear boundary and irregular shape; B: ER(-); C: PR(-); D:
HER-2 (3+); E: Ki-67(+80%)
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Fig. 4 The ultrasonography and pathologic features in patients with breast invasive ductal carcinoma whose molecular phenotype was
Basal-like

Female patient, 33 years old, immunohistochemical dyed and magnified 200 times. A: The tumor signs clear boundary and regular shape; B: ER(-);
C: PR(-); D: HER-2(+); E: Ki-67(+, 80%)
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