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[ Abstract] Background and purpose: While being recognized as a heterogeneous disease, triple-negative breast cancer (TNBC)
is associated with aggressive biological property, a lack of targeted therapy and poor prognosis. Ultrasonography is one of the
most important imaging methods for screening and differential diagnosis of TNBC. The sonographic features of TNBC show great
variability. The primary objective of the present study was to evaluate the clinicopathological factors associated with sonographic
appearances of invasive TNBC. Methods: With the ethical approval, 119 patients who were pathologically confirmed as having
invasive TNBC were retrospectively reviewed for ultrasound, clinical and pathological data. Two ultrasound physicians with at
least 5 years’ experiences for breast diseases reviewed all ultrasound images and evaluated the sonographic features which included
orientation, shape, margin, internal echo pattern, posterior acoustic pattern and calcification. Patients were grouped according to age,

tumor size, histological grade, Ki-67 proliferation level and human epidermal growth factor receptor-2 (HER2) score to investigate
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the effects of these factors on the ultrasonographic characteristics of TNBC. The effects of clinicopathological factors on the
sonographic features of TNBC were studied. Results: The sonographic features of TNBC were associated with patient age, tumor
size, histological grade, Ki-67 proliferation level and HER2 score. Age of patient affected the posterior acoustic pattern (P=0.002).
Tumor size affected the presence of angular or spiculated margin (P=0.025). Histological grade affected tumor shape (P=0.008)
and posterior acoustic pattern (P=0.044). Ki-67 level affected the tumor shape (P=0.042), presence of angular or spiculated margin
(P=0.005) and posterior acoustic pattern (P=0.005). HER2 score affected the incidence of calcification inside TNBC (P=0.024).
Conclusion: The sonographic features of TNBC are related to the patient’s age, tumor size, histological grade, Ki-67 proliferation
level and HER2 score. Understanding the clinicopathological and immunohistochemical basis of sonographic characteristics and
variability of TNBC is expected to assist early and accurate diagnosis of TNBC.
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Tab.1 Demographic, surgical and pathological features of the

patients

Item n (%)
Surgical type

MRM 49 (41.2)

M and SLNB 33 (27.7)

M and ALND 1(0.8)

BCS and SLNB 30(25.2)

BCS and ALND 6(5.0)
Pathological type

Invasive ductal carcinoma 116 (97.5)

Invasive lobular carcinoma 1(0.8)

Other types of invasive carcinoma 2(1.7)
Histological grade

I -1 (low grade) 21(18.4)

II (high grade) 93 (81.6)
Axillary lymph node metastasis

Yes 36 (30.3)

No 83 (69.7)
Lymphatic vessel invasion

Yes 34 (28.6)

No 85(71.4)
Papilla invasion

Yes 2(1.7)

No 117 (98.3)
Ki-67 expression level

<40% 34 (28.6)

>40% 85(71.4)
HER?2 score

0 69 (58.0)

1 36 (30.3)

2 14 (11.8)

MRM: Modified radical mastectomy; M: Mastectomy; SLNB: Sentinel
lymph node biopsy; ALND: Axillary lymph node dissection; BCS:
Breast conservative surgery
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*2 TNBCHIBAEHHENT
Tab.2 Sonographic features of the TNBC

Sonographic features Frequency 7 (%) 95%CI
Orientation

Parallel 57 (47.9) 38.7-57.1

Not parallel 62 (52.1) 42.9-61.3
Margin

Circumscribed 14 (11.8) 5.9-18.5

Not circumscribed 105 (88.2) 81.5-94.1
Echo pattern

Hypoechoic 88 (73.9) 66.4-81.5

Mixed solid echo 24 (20.2) 13.4-27.7

Complex cystic and solid echo 7(5.9) 1.7-10.1
Calcification

Yes 24(20.2) 13.4-26.9

No 95 (79.8) 73.1-86.6
Shape

Regular 34 (28.6) 20.2-37.0

Irregular 85 (71.4) 63.0-79.8
Spiculated/angular margin

Yes 25(21.0) 14.3-29.4

No 94 (79.0) 70.6-85.7
Posterior acoustic pattern

Shadow 8(6.7) 2.5-11.8

Enhancement 38 (31.9) 23.5-41.2

No change 73 (61.3) 52.1-69.7
BI-RADS score

6 3(2.5) 0.0-5.0

5 31(26.1) 18.5-33.6

4C 58 (48.7) 40.3-57.1

4B 22 (18.5) 11.8-26.0

4A 4(3.4) 0.8-6.7

3 1(0.8) 0.0-3.3

1 BB EBER B AKNTNBCE S 5§ E RFEE RG]
Fig. 1 TNBC with spiculated and angular margin in a 67-year-old
female patient

Tumor size 3.0 cmx1.2 emx3.0 cm, BI-RADS 5, grade Ill, Ki-67 was
25%. A: A mass with irregular shape, spiculated and angular margin and
posterior acoustic shadow in the sonogram; B: The uncircumscribed
margin in the pathological photomicrograph (H-E staining, x40);
*: Cellular prominence in the margin

2 BB ETNBCHEE S & 15 B KR E E RG]

Fig.2 TNBC with circumscribed margin in a 35-year-old female

patient

Tumor size 1.4 cmx1.0 cmx1.3 cm, BI-RADS 4A, grade I, Ki-67 was
30%. A: A mass with oval shape, circumscribed margin and posterior
acoustic enhancement in the sonogram; B: The circumscribed margin in
the pathological photomicrograph (H-E staining, x40); *: The smooth
margin

3 KR HTEERSMTNBCRAHFENEESRE

Fig. 3 TNBC and fibroadenoma with similar sonographic

appearances

A: Invasive ductal carcinoma in a 35-year-old female patient, tumor
size 1.4 cmx1.0 cmx1.3 cm, BI-RADS 4A, grade I, Ki-67 30%; B:
Fibroadenoma in a 43-year-old female patient, tumor size 1.6 cmx
1.2 emx1.3 cm, BI-RADS 4A
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Fig. 4 TNBC and fibroadenoma with similar sonographic

appearances

A: Invasive ductal carcinoma in a 33-year-old female patient, tumor
size 1.7 ecmx1.1 cmx1.4 cm, BI-RADS 4A, grade I, Ki-67 80%; B:
Fibroadenoma in a 27-year-old female patient, tumor size 2.0 cmx0.9
cmx1.7 cm, BI-RADS 4A
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ZIFEI LN (P=0.042) . hZTLEH
A (P=0.005) K J5 7 mlEgsE (P=0.005)
HER21F 4> & 09 TNBC ) 30 45 4k 19 L 1 4 5
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%3 TNBCEEHEH. MK/, FEFENR. Ki-67FRIEKFRHERITH MHBA H IR IR N
Tab.3 Effects of patient’s age, tumor size, pathological grade, level of Ki-67 and HER?2 score on the sonographic features of TNBC

[n(%) ]
Shape Spiculated/angular margin Posterior acoustic pattern Calcification
frem Regular Irregular Yes No Shadow  Enhancement No change Yes No
Agelyear
<45 8(25.8) 23(74.2) 3(9.7) 28 (90.3) 1(3.2) 10(32.3) 20 (64.5) 4(129) 27(87.1)
45-60 17(30.4)  39(69.6) 12(21.4)  44(78.6) 0(0.0) 21 (37.5) 35(62.5) 12(21.4) 44 (78.6)
>60 9(281.0) 23(71.9) 10(31.2)  22(68.8) 7(21.9) 7(21.9) 18 (56.2) 8(25.0) 24(75.0)
P value 0.902 0.109 0.002 0.464
Tumor size d/cm
<2 14 (30.4)  32(69.6) 4(8.7) 42 (91.3) 5(10.9) 16 (34.8) 25(54.3) 9(19.6)  37(80.4)
2-5 20(27.8) 52(72.2) 21(29.2) 51 (70.8) 3(4.2) 22 (30.6) 47 (65.3) 15(20.8) 57(79.2)
>5 0(0.0) 1 (100.0) 0(0.0) 1 (100.0) 0(0.0) 0(0.0) 1 (100.0) 0(0.0) 1 (100.0)
P value 0.779 0.025 0.523 0.868
Pathological grade
Low grade 1(4.8) 20(952)  6(28.6) 15(71.4) 2(9.5) 2(9.5) 17 (81.0) 5(23.8) 16(76.2)
High grade 31(33.3)  62(67.7) 17(183)  76(81.7) 5(5.4) 35(37.6) 53 (57.0) 18 (19.4)  75(80.6)
P value 0.008 0.288 0.044 0.646
Ki-67 expression level
<40% 3(12.5) 21(87.5) 10(41.7) 14 (58.3) 4(16.7) 2(8.3) 18 (75.0) 7(29.2) 17(70.8)
=40% 32(33.7)  63(66.3) 15(15.8) 80 (84.2) 4(4.2) 36(37.9) 55(57.9) 17(17.9) 78 (82.1)
P value 0.042 0.005 0.005 0.219
HER2
0, + 32(30.5)  73(69.5) 22(21.0) 83 (79.0) 6(5.7) 36 (34.3) 63 (60.0) 18(17.1) 87(82.9)
++ 2(14.3) 12(85.7) 3(214) 11 (78.6) 2(14.3) 2(14.3) 1071.4) 6(42.9) 8(57.1)
P value 0.208 0.967 0.206 0.024
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