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ABSTRACT

Background: Breast cancer is the most common malignant tumor and cause of death in women. Factors that
play role in tumor metastasis are lymph node involvement, lack of tumor differentiation and hormone receptor
expression, high proliferation rate, and angiogenesis. In the present study, we tried to evaluate the microvessel
density (MVD) using Immunohistochemistry for the CD34 marker to investigate the amount of angiogenesis in
breast cancer and its relationship with other histopathological parameters and compare it with normal tissue.
Materials and Methods: 58 paraffin-embedded samples of breast cancer were enrolled. All blocks were
sectioned and stained for estrogen receptor (ER), progesterone receptor (PR), human epidermal growth factor
2(HER 2/neu), ki67, and CD34 by immunohistochemistry (IHC) method.

Results: The mean age of patients in this study was 49.6 £ 10.6 years. Statistically, there was a significant
relationship between the grade of the tumor (P = 0.01), absence of expression of estrogen receptor (P = 0.008),
and progesterone receptor (P = 0.003) with MVD.

Conclusion: Due to the association between MVD, tumor grade, and absence of ER and PR expression, this
valuable marker can play an important role in the prediction of prognosis in breast cancer patients and can lead
to new-targeted therapy in the future.
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INTRODUCTION

Breast cancer is the most common cancer among

women worldwide®?® and metastasize through the
lympho-vascular system 4>,
Tumor size, patient's age, existence of vascular
invasion and axillary lymph node involvement, and
hormone receptor status are all clinicopathologic
characteristics that influence the prognosis of breast
cancer. These prognostic indicators aid in the
assessment of illness outcome and the selection of
targeted therapy?.

Angiogenesis is also one of the important factors in
tumor metastasis ®7%, The most used technique to
guantify angiogenesis is microvessel density (MVD).
It is measured by counting small vessels in the tumor
tissue by means of immunohistochemical staining. (X!
Many studies revealed that MVD correlates with
advanced pathologic stage and poor prognosis of
disease in different cancers®.

The aim of this study was to evaluate the MVD in
breast cancer based on CD34 expression and its
relationship with histopathological parameters.
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MTERIALS AND METHODS

In this retrospective study, a total of 58 consecutive
patients, who were diagnosed with invasive ductal
carcinoma and underwent an excisional biopsy,
lumpectomy, or modified radical mastectomy were
enrolled. Paraffin-embedded blocks of samples
collected by pathology department of Urmia
University of Medical Sciences (UMSU), Urmia, Iran,
between 2015 and 2017. Sample’s
immunohistochemistry (IHC) staining results for
hormone profile including estrogen receptor (ER) ,
progesterone receptor (PR) , human epidermal
growth factor receptor 2 (HER2/neu) and Ki67 were
also included. The prepared glass slides (
Hematoxylin and eosin (H&E) and IHC preparations )
obtained from the archive and were investigated by
two pathologists. Tumor grading and staging were
performed according to Nottingham modification of
Bloom Richardson system and the American Joint
Committee on Cancer(AICC) system, respectively.
Histopathologic type of tumor, lymphovascular,
perineural, and lymphatic invasions were re-
evaluated. If the glass slides were broken or of poor
quality, new sections were made and H&E staining
was done. The study was approved by the Ethics
Committee of UMSU.

Microvessel Density

Microvessel density (MVD) was evaluated according
to Weidner method®. Mean MVD was 16.10 + 6.37
and the median was 20. Therefore, tumors with MVD
more than 20 were considered as high MVD, and
tumors with MVD less than 20 were considered as
low MVD.

Statistical analysis

The results were expressed as mean #SD. SPSS
version 16.0 (SPSS Inc., Chicago, IL, USA) software
package was used to investigate whether there is a
significant relationship between all findings. The
normality of data was evaluated with the
Kolmogorov Smirnov test. The statistical differences
between proportions were determined by x2
analysis. Numerical data were evaluated using
analysis of variance, followed by Tukey's post hoc
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test. P-values < 0.05 were considered statistically
significant.

RESULTS

In this study, the age of patients ranged between
29 and 72 years. (Mean age was 49.6 + 10.6) Left
breast was involved in 58.6% (34 patients) and the
right side was involved in 41.4% (24 patients). Mean
size of tumor was 4.5 + 2.6. In terms of tumor grade,
3(5.2%) were grade |, 30 (51.7%) were grade Il, and
25(43.1%) were grade lI.
Immunohistochemistry staining for ER, PR and
HER2/neu showed that, of 58 cases, 32 (55.2%) were
ER positive, 33 (56.9%) were PR positive, and 21
(36.2%) were Her2/neu positive. Patient's
demographic data and tumor characteristics are
mentioned in Table 1 in details.
After CD34 staining, microvessel density (MVD) was
evaluated according to Weidner method. Mean MVD
was 16.10 + 6.37 and the median was 20. So, tumors
with MVD more than 20 were considered as high
MVD “...shown in Figure 1...” and tumors with MVD
less than 20 were considered as low MVD “...shown
in Figure 2..” 41 patients (70.7%) had low MVD,
11(19%) have high MVD and in six patients (10.3%)
tumor could not be assessed. Statistical analysis
showed significant relationship between MVD and
histological grade of tumor (P=0.018) which the
higher the tumor grade the higher the MVD.
Moreover, there was an inverse association between
MVD and both ER (P=0.008) and PR expression
(P=0.003). However, no association was found
between MVD and tumor stage, perineural and
lymphovascular invasions, nipple, skin and axillary
lymph node involvement and Her2 expression
(P=0.886, P=0.39, P=0.17, P=0.06, P=0.17, P=0.164,
and P=118, respectively). The relationship between
MVD and clinicopathological parameters is shown in
Table 1.
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Table 1: Demographic data of the enrolled cases

Number (percent) Microvessel density P
Low (£20) High (>20)
Histological grade: Grade 1 3 (5.2%) 3 (7.3%)
Grade 2 30 (51.7%) 24 (58.5%) 2 (18.1%) 0.018**
Grade 3 25 (43.1%) 14 (34.2%) 9 (81.9%)
Tumor site: Right 24 (41.4%) 18 2
Left 33 (56.9%) 22 9
Bilateral 1(1.7%) 1 -
Tumor size: <2cm 7 (12.1%) 4 1
2. 5cm 39 (67.2%) 31 7
>5cm 12 (20.7%) 6 3
Lymph-vascular Present 44 (75.9%) 29 (70.7%) 10 (90.9%) 0.17
invasion: Not identified 14 (24.1%) 12 (29.3%) 1(9.1%)
Perineural invasion: Present 22 (37.9%) 18 (43.9%) 3 (27.2%) 0.39
Not identified 36 (62.1%) 22 (56.1%) 7 (63.6%)
Nipple involvement Present 10 (17.2 %) 5 (12.1%) 4 (36.3%) 0.06
Not identified 48 (82.8%) 35 (85.3%) 7 (63.7%)
Skin involvement Present 12 (20.7%) 7 (17%) 4 (36.3%) 0.17
Not identified 46 (79.3%) 33 (80.4%) 7 (63.7%)
Axillary lymph node Present 45 (77.6%) 34 (83%) 7 (63.7%) 0.164
involvement: Not identified 13 (22.4%) 7 (17%) 4 (36.3%)
Estrogen receptor: Positive 32 (55.2 %) 26 (63.4%) 2 (18.1%) 0.008**
Negative 26 (44.8%) 15 (36.6%) 9 (81.9%)
Progestrone Positive 33 (56.9%) 28 (68.2%) 2 (18.1%) 0.003**
receptor: Negative 25 (43.1%) 13 (31.8%)
Her 2: Positive 21 (36.2%) 12 (29.2%) 6 (54.5%) 0.118
Negative 37 (63.8%) 29 (70.8%) 5 (45.5%)
Tumor stage: 1 1(1.7%) 1 (2.5%) 9 (81.9%)
2 31 (53.4%) 21 (51.2%) 6 (54.5 %) 0.886
3 26 (44.9%) 19 (46.3%) 5 (45.5%)

*Her2: Human epidermal growth factor receptor2
**P value < 0.05 is significant.
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» Figure 2. Microvascular proliferation in breast cancer stained by CD34 marker, showing very low vascular proliferation (arrow), (IHC, 10X)

DISCUSSION

Breast cancer is the most common cancer among
women worldwide®. The incidence of breast cancer
in Iran is lower compared to the neighboring
countries!!, and above 30 % of patients are under the
age of 30. In contrast, in western countries, only 6%
are under 4012, |n this study, the mean age of the
patients was 49.6 £ 10.6 years.

Today, using biomarkers is becoming the method of
choice in diagnosis of neoplastic diseases. Although
the most important clinicopathologic factors in
biologic behavior and treatment of breast cancer are
patients age , tumor size and histologic type, axillary
lymph node involvement, vascular invasion and
estrogen , progesterone and human epidermal
growth factor receptor 2 (also known as ER,PR and
HER2, respectively) expression?, the identification of
more specific markers would help us making better
treatment decisions.

One of the most important prognostic factors in
breast cancer is metastasis. Lymph node
involvement, lack of differentiation and hormone
receptor expression, high proliferation rate, and
angiogenesis are important predictors of
metastasis®’. Angiogenesis is one of the features of
malignancy playing a vital role in tumor growth, local
invasion, and distant metastasis'®. Tumors may
regress and undergo necrosis in the absence of
vascular development and angiogenesis. One of the

most useful techniques to quantify angiogenesis is
microvessel density (MVD). Previous studies have
shown that tumor microvascular density (MVD)
correlates with the aggressiveness of multiple
tumors®*, In this study, the mean MVD was
measured in 52 cases and was 16.10 = 6.37. Our
study revealed a statistically significant relationship
between MVD and tumor grade, as higher MVD was
seen in higher tumor grades. Moreover, we found a
higher MVD in tumors without ER and PR expression.
Similar to our results, Bujor et al. showed a
significant relationship between high microvessel
density, tumor grade and lack of estrogen, and
progesterone receptor expression’>. We found no
significant statistical relationship between lympho-
vascular invasion, perineural invasion, nipple, skin or
axillary lymph node involvement, HER2 expression,
and tumor stage with microvessel density. Similar to
our results, Chen et al. showed that there was no
relationship between tumor size, lympho-vascular
invasion, lymph node involvement, and HER2
expression with high CD34 expression. They showed
high CD34 expression in 27.3 % of cases °.
Consistent studies by Sener et al. have also shown
that MVD has no significant association with a
patient’s age, tumor grade, vascular invasion, and
HER2 expression?.
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They have also found no relationship between MVD
and ER and PR expression, which is inconsistent with
our experiment?. The results of Biesaga et al. are also
similar to ours. They have shown a significant
association between MVD and lack of ER and PR
expression®3,

Some other consistent studies have also reported no
relationship between MVD and axillary lymph node
metastasis >®. However, the study of Bosari et al.
has shown that MVD in patients with lymph node
involvement is significantly higher than that in
patients without lymph node involvement ¥’.

There are different results in the articles regarding
the relationship between MVD and prognostic
factors, which may be due to a variety of reasons.
One is the calculation methods of MVD
(identification of hot-spot area versus counting a
single area)!, and the other is using different
antibodies such as CD31, CD34, CD105, and Factor
VIl to detect microvessels. These markers have
different specificities in staining vascular structure?.
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