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Abstract. - OBJECTIVE: This study aims to
investigate the correlations between the expres-
sion of human epidermal growth factor receptor
2 (C-erB-2), CD34, and estrogen receptor (ER)
in breast cancer (BC) patients, and the signs of
conventional ultrasonography and ultrasound
elastography.

PATIENTS AND METHODS: Clinical data of
88 patients who were pathologically diagnosed
as breast cancer were retrospectively analyzed.
HI VISION Avius color ultrasound device was
used to perform ultrasound and related ultra-
sound parameters were analyzed. Expressions
of C-erB-2, CD34, and ER were detected by im-
munohistochemistry.

RESULTS: There was a correlation between
positive expression of C-erB-2 and the blood
supply, lymph node metastasis and microcalci-
fication in patients (p < 0.05). Patients were di-
vided into high expression group and low ex-
pression group according to the median expres-
sion level of CD34. Expression of CD34 was cor-
related with the ultrasound sign of lymph node
metastasis (p < 0.05). Positive expression of ER
was correlated with the morphology, margin,
and perimeter of the tumor (p < 0.05). Expres-
sion levels of C-erB-2, CD34, and ER were found
to be increased in BC patients.

CONCLUSIONS: Combination of upregulat-
ed expression of C-erB-2, CD34, and ER and
signs of ultrasound can improve the diagno-
sis of BC.
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Introduction

Breast cancer (BC) is one of the most common
cancers in females worldwide. BC accounts for
more than 20% of the female malignant tumor and
brings a serious threat to women’s life as well as
physical and mental health'?. In the United States,
BC ranks first among female malignant cancers,
and the mortality rate is among the top three’. In
China, the incidence of BC is low, but is gradually
rising every year, and the onset age is becoming
younger and younger”. Studies® have shown that the
cure rate of BC through early treatment can reach
90%, but cure rate can only reach 40% for advanced
stages. Therefore, early diagnosis and treatment are
critical for the survival of BC patients.

The pathogenesis of BC is still unclear, which
leads to poor outcomes of prevention and treat-
ment of this disease®. Development of imaging
techniques has enabled the early diagnosis of BC,
which is beneficial for prognosis’. Ultrasound elas-
tography has been widely used in clinical practic-
es, including the diagnosis of BC. Studies® have
shown that human epidermal growth factor recep-
tor-2 (C-erB-2), CD34, and estrogen receptor (ER)
are indicators in the diagnosis of BC.

In this study, we investigated the correlations
between the expression of C-erB-2, CD34, and
ER in breast cancer patients and the signs of
conventional ultrasonography and ultrasound elas-
tography. Our study provided references for the
diagnosis of BC.
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Patients and Methods

Patients

A total of 88 BC patients who underwent
surgery in China Meitan General Hospital and
Tangshan People’s Hospital & Tangshan Tumor
Hospital from May 2014 to September 2015 were
selected. Age of patients ranged from 29 to 70
years, with a mean age of (55.1 £ 11.5) years.
Those patients included 71 cases of infiltrating
ductal carcinoma, 9 cases of ductal carcinoma in
situ, 4 cases of invasive lobular carcinoma, 3 cas-
es of mucinous carcinoma, and 1 case of phyllode
tumor (Table I for details).

Inclusion and Exclusion Criteria

Inclusion criteria: BC patients, patients’ age >
18 years; duration of the disease > six months;
patients who did not receive drug treatment re-
cently; patients who did not receive radiother-
apy and chemotherapy before surgery; patients
without inherited diseases and congenital de-
fects.

Exclusion criteria: patients who have blood re-
lationship with other patients; patients with
respiratory disease; patients with depression,
patients with hypertension, patients with dia-
betes mellitus; patients who do not cooperate
with treatment and follow-up.

Detection Method

HI VISION Avius (Hitachi Color Doppler
Ultrasound Scanner, Tokyo, Japan) was used
to perform ultrasonography for 88 patients. A
Real-time array of high-frequency probes was
used to perform ultrasound elastography. Probe
frequency was 6-13 MHz. Two-dimensional

Table I. Patients’ clinical data.

Groups Cases [no. (%])]
Age > 50 43 (48.86)
<50 45 (51.14)
Residence Urban area 62 (70.45)
Rural area 26 (29.55)
Education level < College 32 (36.36)
> College 56 (63.64)
Cancer type Infiltrating 71 (80.68)
ductal carcinoma
Ductal carcinoma 9 (10.23)
in situ
Invasive lobular 4 (4.54)
carcinoma
Mucinous carcinoma 3(3.41)
Phyllode tumor 1(1.14)

ultrasonography image signs were observed.
Those signs included lesion size, shape, margin,
burr, peripheral and posterior echo attenuation,
and axillary lymph nodes. Color Doppler ultra-
sound was used to detect the condition of blood
flow in patients. Blood supply was assessed by
using the Adler semi-quantitative grading meth-
od. To evaluate the patient’s lesion stiffness in
Real-time elastic ultrasound mode and elasticity
assessment was performed according to Itoh 5
points scoring method, the score was greater
than three.

Immunohistochemical Detection

Tissues were embedded in paraffin and tissue
sections were prepared. Dewaxing was performed
by passing a series of graded concentrations of
ethanol. Antigen retrieval was performed and
tissue sections were incubated with H,O, (3%) at
room temperature for 10-15 min. After washing
with phosphate-buffered saline (PBS), blocking
was performed by using the bovine serum. After
that, slides were incubated with primary anti-
bodies of C-erB-2, CD34 and ER (Doko) at room
temperature for 2 h. After washing with PBS,
polymer enhancer was added and incubated at
room temperature for 30 min. After washing
with PBS, enzyme-conjugated anti-mouse/rabbit
polymer was added and incubated at room tem-
perature for 30 min. After washing with PBS, di-
aminobenzidine (DAB) solution was added. After
hematoxylin counterstain, slides were dehydrated
and sealed.

Detection and Assessment Standards of
Related Indicators’

C-erB-2 positive expression: cells with brown-
ish brown cell membrane or brown particles were
treated as positive cells. 0 and 1+ point was nega-
tive. Tissues with 2+ points were further subject-
ed to fluorescence in situ hybridization (FISH)
to further confirm the expression of C-erB-2. 3+
was positive.

CD34 microvessel count: according to the
method of microvascular counting, vascular en-
dothelial cells with brownish yellow staining
on cytoplasm or membrane were treated as
positive. Endothelial cells that can be isolated
from peripheral blood vessels and tumor cells
as well as connective tissue were all treated
as single countable microvessels. Three most
densely colored visual fields were selected un-
der low magnification (100 %), and microvessel
count was performed under high magnification
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(400 x). Median volume diameter (MVD) was
calculated and tissues were divided into high
expression and low expression groups according
to the median expression level.

ER-positive expression: cells with brown-yel-
low particles in nucleus and non-specifically
stained cells in the high-intensity background
were treated as positive cells. A total of 4 visual
fields were observed, and positive cells accounted
for < 1% indicated ER-positive.

Statistical Analysis

SPSS20.0 software (Beka, Shanghai, China)
was used to analyze all the collected data. Count
data were expressed as rate (%) and compared
by chi-square test. p < 0.05 was considered to be
statistically significant.

Results

Correlations Between Positive
Expression of C-erB-2 and
Ultrasound Signs

Positive expression of C-erB-2 was not signifi-
cantly correlated with tumor size, tumor shape,

tumor edge (smooth or not), perimeter (clear
or not), and echo attenuation (negative or posi-
tive) (p > 0.05). However, positive expression of
C-erB-2 was associated with blood supply, lymph
node metastasis, and microcalcification (p < 0.05)
(Table II for details).

Correlations Between Positive
Expression of CD34 and
Ultrasound Signs

Patients were divided into high expression
group and low expression group according to the
median expression level of CD34. Correlation
analysis between positive expression of CD34
and ultrasound signs showed that expression of
CD34 was not significantly correlated with tu-
mor size, tumor morphology, margins, perimeter,
echo attenuation, and microcalcification of blood
supply (p > 0.05), but was significantly correlated
with lymph node metastasis (p < 0.05) (Table III
for details).

Correlations Between Positive

Expression of ER and Ultrasound Signs
Correlation analysis between positive expres-

sion of ER and ultrasound signs showed that

Table II. Correlations between positive expression of C-erB-2 and ultrasound signs.

C-erB-2
Ultrasound signs Positive (no. = 53) Negative (no. = 35) X? P
Tumor size
>2cm 33 15 3.202 0.074
<2cm 20 20
Tumor Morphology
Regular 21 15 0.091 0.763
Irregular 32 20
Edge
Smooth 21 16 0.321 0.571
Not smooth 32 19
Perimeter
Clear 22 14 0.019 0.88
Not clear 31 21
Echo attenuation
Yes 28 23 1.436 0.231
No 25 12
Blood supply
Rich blood supply 40 12 14.792 0.001
Lack of blood supply 13 23
Microcalcification
Yes 45 17 13.369 0.001
No 8 18
Lymph node metastasis
Yes 44 18 10.106 0.001
No 9 17
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Table Ill. Correlations between positive expression of ER and ultrasound signs.

CD34
Ultrasound signs High expression (no. = 52) Low expression (no. = 36) X2 P
Tumor size
>2cm 32 16 2.507 0.113
<2cm 20 20
Tumor Morphology
Regular 18 18 2.083 0.149
Irregular 34 18
Edge
Smooth 20 17 0.670 0.413
Not smooth 32 19
Perimeter
Clear 17 19 3.550 0.060
Not clear 35 17
Echo attenuation
Yes 33 18 1.582 0.208
No 19 18
Blood supply
Rich blood supply 35 17 3.550 0.060
Lack of blood supply 17 19
Microcalcification
Yes 40 22 2.555 0.110
No 12 14
Lymph node metastasis
Yes 42 20 6.497 0.011
No 10 16

expression of ER was not significantly correlated
with tumor size, echo attenuation, microcalci-
fication, and blood supply (p > 0.05), but was
significantly correlated with tumor morphology,
margin, and perimeter (p < 0.05) (Table IV for
details).

Discussion

Malignant tumors are one of the serious health
problems faced by the whole world. BC, as one
of the most common cancers in females, results
in more than one million new cases and 500,000
deaths every year'®. Fan et al'! showed that inci-
dence of BC ranks first among all malignancies
in female urban residents in China, and the mor-
tality rate has reached 38.00%, indicating BC has
a serious impact on the life safety and life quality
of women, which will continue to draw people’s
attention. As a heterogeneous disease, BC shares
similar pathological processes with many types
of tumors, leading to poor treatment outcomes
and prognosis'?. Development of cancers is ac-
companied with morphological changes of the
tumor caused by changes in gene expression.
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Morphological changes can be reflected by ul-
trasound signs. Therefore, there should be a link
between ultrasound signs and related biological
indicators®.

With the development of diagnostic tech-
niques, early diagnosis rate of BC has gradually
increased. Ultrasound elastography was first
proposed by Ophir et al'>. Its principle is im-
aging on different tissue hardness, and its first
clinical application has shown its advantages in
many aspects, which also has a promising diag-
nostic value in the detection of superficial organ
diseases. C-erB-2, CD34, and ER are the most
representative biological indicators for clinical
diagnosis of BC. Expression of C-erB-2 is closely
correlated with the occurrence and development
of BC. The measurement of the expression level
of C-erB-2 provides references for the determi-
nation of the degree of malignancy and tumor
metastasis'®. Studies have shown that C-erB-2
differential expression is correlated with the
prognosis of patients with BC, and it can be used
as an independent factor for the diagnosis and
evaluation of BC". CD34 is a highly glycosylated
transmembrane protein molecule. As a member
of the cadherin family, CD34 is specifically ex-
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Table IV. Correlations between positive expression of ER and ultrasound signs.

ER
Ultrasound signs Positive (no. = 55) Negative (no. = 33) )G P
Tumor size
>2cm 26 22 3.129 0.077
<2cm 29 11
Tumor Morphology
Regular 30 6 11.282 0.001
Irregular 25 27
Edge
Smooth 29 8 6.868 0.009
Not smooth 26 25
Perimeter
Clear 31 5 14.491 0.001
Not clear 24 28
Echo attenuation
Yes 28 23 2.988 0.084
No 27 10
Blood supply
Rich blood supply 33 19 0.05 0.823
Lack of blood supply 22 14
Microcalcification
Yes 39 23 0.015 0.903
No 16 10
Lymph node metastasis
Yes 41 21 1.179 0.278
No 14 12

pressed in vascular endothelial cells. Expression
of CD34 reflects the density of blood vessels in
tumors'®. Positive expression of ER is considered
to be an ideal biomarker for BC differentiation
and prognosis of BC patients'”.

Lymph node metastasis was presented as a con-
ical and round hypoechoic nodule in ultrasound
imaging. Patients with metastases were more like-
ly to have increased malignancy. In this research,
we found that positive expression of C-erB-2 was
positively correlated with lymph node metasta-
sis, indicating the high degree of malignancy of
those tumor tissues, and the efficacy of endocrine
therapy may be poor. Tumor blood supply, as an
important sign of tumor morphological changes, is
important for the development of tumors, so detec-
tion of blood supply is conducive to the judgment
of tumor invasion and prognosis®. In this work,
positive expression of C-erB-2 was significantly
correlated with blood supply. Calcification of BC
is usually microcalcification and no acoustic shad-
ow at the back, which is mainly caused by tissue
degeneration and necrosis of malignant tumors
and precipitation of calcium salts?'. In this report,
we found that positive C-erB-2 expression was
significantly correlated with microcalcification,

indicating that degree of malignancy is increased
with calcification, the tumor will invade and the
prognosis of patients is poor. It has been observed?*
that the morphological margins and perimeters of
tumors are related to the positive rate of ER. In
this investigation, it was found that the positive
expression of ER was significantly correlated with
regular morphology, smooth tissue and unclear pe-
rimeter. This data suggest that ER-positive patients
have a higher degree of tumor differentiation,
lower degree of malignancy, and better results in
endocrine therapy. Therefore, we can preliminarily
conclude that the combination of ultrasound signs
and C-erB-2, CD34, and ER expression may im-
prove the diagnosis of BC.

However, there are still some shortcomings in
this research. Firstly, the low sample size is our
main problem, although whether it affects our
outcome is unclear. In addition, the time point
of detection is single; we did not use multi-time
points detection, which cannot understand the
related conditions of tumor timely. So, we will
increase the number of our research samples in
future studies, as well as the number of time
points to improve our results, further to ensure
the accuracy of our results.
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Conclusions

We showed that the combination of elevated
levels of C-erB-2, CD34, and ER in breast cancer
patients and ultrasound signs may improve the
diagnosis of BC.
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