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Abstract Original Research Article

Background: Angiogenesis is a basic process that enables neoplasm to thrive. Microvessel density (MVD) evaluation
is an accepted parameter for assessing the angiogenesis process within a tumour. The research was focused to evaluate
angiogenesis by using CD34 immunomarker in invasive breast cancer and to correlate the microvessel density with
grades and stages. Objective: To determine microvessel density by CD34 immunoreactivity in female breast cancer
and its relation with grading and staging. Methods: This cross-sectional descriptive type of study was conducted in the
Department of Pathology, Rajshahi Medical College. Forty-five untreated cases of breast cancer were included in this
study between the period of July 2019 to June 2021 and paraffin embedded sections were obtained from representative
mastectomy specimen. The sections were stained with hematoxylin and eosin stain followed by evaluation of
angiogenesis by using CD34 antibody. Results: In this study, most of the patients (71.1%) belonged to age < 50 years
where the mean age was found 47.5 + 12.4 years. In 45 cases, tumour sizes ranged from 1-8 cm. 86.7% (39 cases)
ranges from 0-5 cm, where only (6 cases) 13.3% were more than 5 cm. About 30 cases (66.7%) lymph nodes were
positive for metastasis. According to histopathological grade 51.1% belonged to grade 111 followed by 28.9% grade 11
and 20% grade 1. Histological stage showed most of the cases was stage Il (48.9 %) followed by stage | (26.7 %) then
stage Il (24.4 %). Upon statistical analysis, a significant relation was obtained between MVD with increasing
histologic grades and stages. Conclusion: As a new prognostic marker it would be of great value in diagnosis and in
identifying patients at high risk of tumor recurrence more accurately. By this way breast cancer patients might be
benefited from adjuvant therapies.
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INTRODUCTION thhological angiogenesis i_s also a component of much

iverse pathology ranging from diabetes and
atherosclerosis to cancer, a disease that cannot progress
without the formation of new blood wvessels [5].
Angiogenesis is important in the growth, invasion and
metastasis of the tumor [6]. It provides increased
availability of oxygen and nutrients to the tumour as
well as the most important route of exit from the
primary tumour into the blood stream [7]. New
proliferating  capillaries have leaky basement
membranes, making them more accessible to tumor
cells than mature vessels [8]. One potential indicator of
adverse prognosis in breast cancer is tumour induced
angiogenesis [9]. Angiogenesis inhibitors slow and
inhibit tumour growth and metastasis via different
mechanism [10]. It has an important role in the control
of cancer progression [11].

Breast cancer is the most frequent neoplasm in
women. According to American Cancer Society in
2019, an estimated 268,600 new cases of invasive
breast cancer was diagnosed among women in USA
(Breast cancer facts and figures 2019-2020). Between
2008 and 2012, there was a 20% increase in breast
cancer incidence worldwide [1]. According to the report
of Globocan by Ferlay et al., (2012) the cancer
incidence and mortality rate are uprising in developing
countries like Bangladesh [2].

Angiogenesis is the formation of new blood
vessels from the existing vasculature. It is important in
a variety of physiological processes, such as growth and
differentiation, ovulation; wound healing [3, 4].
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The numerical value of tumor angiogenesis is
defined as microvessel density (MVD). MVD is
measured by counting small and tortuous vessels in the
tumor tissue [12]. Microvessel density (MVD)
evaluation is an accepted parameter for assessing the
angiogenesis process within a tumour. MVD can be
immunohistochemically evaluated by using anti-CD34
antibodies (Popiela et al., 2008) [13]. MVD can be
quantitated by counting the expression of diverse
molecules such as VEGF, CD31, CD34 and von
Willebrand Factor (VWWF). Among them CD34 stained
micro vessels greater and more intense than others [14—
16].

CD34 is an endothelial cell-specific marker
and have close association with the process of
angiogenesis [17]. CD34 is particularly sensitive to
tumour angiogenesis, as it can clearly represent the state
of neovascularization during the growth of a tumour
[18]. Solid tumours require neovascularization to grow
beyond about 1 mm [19].

In the last few decades, targeted therapies
gained the importance to treat the cancer, prevent their
progression and metastasis. Angiogenesis is an
important component of cancer growth, invasion and
metastasis. Therefore, inhibition of angiogenesis is an
attractive strategy for treatment of cancer [20, 21].
Using anti-angiogenic drugs with chemotherapeutic
agent are more effective in treating breast cancer [10].
Expression of MVD can predict biological behavior,
rate of growth and metastasis of breast cancer. This
marker will help in understanding the metastatic
process [22, 23]. At a time, it will act as prognostic
marker (Weidner et al., 1992) and predictive marker for
targeted therapy [24, 25].

This study was conducted to determine MVD
and to find out its relation with grading and staging of
breast cancer. The CD34 immunomarker can be used to
find out relevant risk groups for the development of
metastasis, facilitate the selection of candidates for
adjuvant systemic therapy. Anti-angiogenic therapy in
early stage of breast cancer can prevent further
worsening and relapse. Thus, determination of MVD
could provide a novel potential tumour marker for
patients with breast cancer.

OBJECTIVES
General Objectives

Determination of microvessel density by CD34
immunoreactivity in female breast cancer and its
relation with grading and staging.

Specific Objectives
1. To evaluate MVD by using CD34 immune
marker.

2. To see the relationship of MVD with grades
and stages of breast cancer.

METHODOLOGY
Type of Study

This was cross-sectional type of descriptive
study.

Place of Study
Was conducted at Department of Pathology,
Rajshahi Medical College.

Study Period
Was carried out from July 2019 to June 2021.

Study Population

Females of different age groups having
histopathologically confirmed breast cancer admitted in
Department of Surgery in Rajshahi Medical College
Hospital and Private Hospitals of Rajshahi city were
selected for study population.

Sampling Technique
Was purposive.

Sample Size
45 Patients.

Sample Selection Criteria
Inclusion criteria

Total mastectomy specimen  diagnosed
histopathologically as invasive breast carcinoma with or
without lymphnode metastasis.

Exclusion Criteria
Previously diagnosed cases of breast cancer
and having chemo or radiotherapy.

Inadequate sample, poorly preserved tissue.

Sample Collection and Processing

During collection of specimens, all relevant
information was recorded systematically in a preformed
data sheet. A questionnaire was used for socio-
demographic data and clinical history.

Statistical Analysis

The data were analyzed with the help of
Statistical Package for Social Sciences (SPSS), version
20 for Windows. Descriptive techniques involving
frequency distribution, computation of percentage,
mean, standard deviation etc. were applied. Association
between variables was conducted by applying chi-
square test. The level of significance was set at 95%
and p value < 0.05 was considered significant.

RESULT
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A total number of 45 patients underwent total
mastectomy with axillary clearance for breast cancer
and diagnosed as invasive breast carcinoma in the
Department of Pathology, Rajshahi medical college

during July 2019 to June 2021 were included in this
study.  Histopathology  followed by  immuno
histochemistry (CD34) expression was done. All the
results were recorded in predesigned data sheet.

Table I: Age distribution of the study sample (n=45)

Age in year | Number of patients | Percentage
<40 12 26.7%
41-50 20 44.4%
51-60 7 15.5%
>60 6 13.3%

Mean + SD = 47.5 + 12.4 years.

Table | Showed the age distribution of the
patients, ranged from 25 to 77 years. The cases were
grouped on the basis of decades. It was observed that
26.7% of patients belonged to the age group of < 40

years, 44.4% of the patients were 41-50 years, 15.5%
were of 51-60 years and 13.3% were more than 60
years. The mean + SD was found 47.5 + 12.4 years.

Table II: Tumour size distribution (n=45)

Tumour size (cm) | Number of patients | Percentage
<20 14 31%
>2.1-5 25 56%
>5 6 13%

Mean + SD = 3.53+ 1.7 cm.

Table Il Represented tumour size distribution.
Tumour size of the study sample ranged from 1-8 cm. It
was observed that 14 patients (31%) had the tumor size
< 2.0 cm. 25 patients (56%) had the tumor size within

2.1-5.0 cm, while the tumor sizes of 6 patients (13%)
were more than 5 cm. The mean + SD of tumor size
was found 3.53+ 1.7 cm.

I - phnode
ws found

E Negative
Wl Fositive

Figure 1: Lymph node metastases in study cases (n=45)

Figure 1 Pie chart represents the lymph node
metastasis of the patients. Total lymph nodes found in
45 cases, range from 0 to 13. About 30 cases (66.7%) of

samples had positive lymph node metastasis and 15
cases (33.3%) were free from metastasis.

Table I11: Distribution of the samples with positive lymph node metastases

Number of lymph node metastases | Number of samples | Percentage
1-2 18 60%

>3-5 8 26.7%

>5 4 13.3%

Table I11. In 30 positive cases, 18 LN (60%) ranged from 1 to 2, 8 LN (26.7%) ranged from 3 to 5 and 4 (13.3%)
LN was >5 in number.
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Table 1V: Morphologic type of breast carcinoma

Morphologic type Low MVD (%) | High MVD (%) | Total
Invasive ductal carcinoma (IDC) | 14 (36.8%) 24 (63.2%) 38
Invasive lobular carcinoma (ILC) | 5 (71.4%) 2 (28.6%) 7
Total 19 26 45

X%=3.25, df = 1, P value 0.089

Table IV. In our study, we found 38 cases
(84.4%) of invasive ductal carcinoma and 7 cases
(15.6%) of invasive lobular carcinoma. Other
morphologic type of breast cancer was not found within
this study period. Average MVD in IDC was 18.9 + 5.3
and ILC was 13.4 + 7.0. About 14 (36.8%) showed low

MVD and 24 (63.2%) showed high MVD in IDC. In
case of ILC, 5 (71.4%) was low MVD and 2 (28.6%)
was high MVD. There is no significant relation (P value
0.089) of MVD with these two different morphologic

types.

Grade

[mg
H:
s

Figure 2: Histological grade of tumours in study cases

Figure 2 Pie distribution of the study sample
reflected that higher number of patients 23 (51.1%)
were found to have grade Il disease followed by 13

patients (28.9%) with grade Il and 9 patients (20%)
were of grade |. The Mean + SD was 2.31+0.79.

Table V: Relation of Tumour size with Microvessel density (MVD)

Tumour size | Low MVD (%)
<20 10 (71.4%)
>2.1-5 9(36%)

>5 00(00%)

Total 19

High MVD (%) | Total
4(28.6%) 14
16(64%) 25
6(100%) 6

26 45

X?=4.96, df = 2, P value 0.115

Table V. Showed that in 45 cases, there were
increased MVD along with tumour sizes but not showed
statistically significant relation between them. The P
value was 0.115. Where Low microvessel density <18
/HPF and High microvessel density >18 /HPF. Out of

14 cases 10 (71.4%) showed high MVD and 4 (28.6%)
showed low MVD in < 2.0 cm tumour size. In >2.1-5
cm 36% showed low and 64% showed high MVD.
Finally in >5 cm tumour size showed 6 out 6 (100%)
had high MVD.

Table VI: Relation between Lymph Node Status and MVD (n=45)

Nodal Status | Low MVD (%) | High MVD (%) | Total
Positive 6 (20%) 24 (80%) 30
Negative 13 (86.7%) 2 (13.3%) 15
Total 19 26 45
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X?=18, df = 1, P value 0.001

Table VI out of 45 patients there were 30 cases
had lymphnode metastasis and 15 cases had no
lymphnode metastasis. Positive lymphnode metastasis
showed 80% high MVD and 20% low MVD. Negative
lymphnode metastasis showed 86.7% low and Only
13.3% high MVD. The MVD and lymph nodes

metastasis were found to be related in this study with a
significant P value 0.001. Positive lymph node showed
higher MVD than the negative, where Low microvessel
density <18 /HPF and High microvessel density >18
/HPF.

Table VII: Relation between Histological Grade of tumour with MVD

Histological grade | Low MVD (%) | High MVD (%) | Total
I 9 (100%) 0 (0.0%) 9

Il 8 (61.5%) 5(38.5%) 13

i 2 (8.7%) 21 (91.3%) 23
Total 19 26 45

X?=25, df = 2, P value 0.001

Table VII represented histologic grades of our
study. According to Bloom-Richardson grading system
we divided our grades in Grade I, Grade Il and Grade
[11. In Grade I all the 9 (100%) cases had low MVD. In
grade I, there were 8 (61.5%) cases with low MVD and
5 (38.5%) cases with high MVD. In grade 1ll, 2 cases
(8.7%) had low MVD and 21 (91.3%) cases with high
MVD. There was a significant positive correlation (P
value: 0.001) between high histologic grade and high
MVD.

DiscussION

Breast cancer is the leading cause of cancer
deaths among women. Results from experimental
studies suggest that tumor progression and metastasis in
breast cancer is angiogenesis dependent. Angiogenesis
has attracted growing interest as a prognostic indicator
in tumor progression [8]. The theory is that the number
of micro vessels within a tumor provides an estimate of
the angiogenic potential of tumor cells. In this way the
probability of tumor growth, invasion, and metastasis
can be measured.

Regarding age distribution, it was observed
that about 44.4% of patients belonged to the age group
of 41-50 years. The mean + SEM age was found 47.5 +
1.8 years ranging from 25 to 77 years. Similar age
distribution was found by Fattahi et al. (2014) and
Ozdemir et al., (2014) with the mean age 51.5 years and
50.0 years, respectively [26, 27]. Almost similar mean
age and age range were also observed by Reda &
Hendawy (2008), whereas Younis et al., (2007) found
the median age of the patients 46 years ranging from
29-75 years [28, 29]. On the other hand, mean age of
52.67+8.19 years ranging from 39 to 71 years was
reported by EIMoneim and Zaghloul (2011) [30].
Higher mean age was observed by Suciu et al. (2008),
where they found the average age of patients was 54
years ranging from 29-85 years [31]. The mean age and
age range variation may be due to geographical
variations, racial, ethnic differences, genetic causes and
different life style may have significant influence on
breast cancer.

In present study, it was observed that 55.6 %
cases had the tumor size within 2.1-5.0 cm. The mean +
SEM tumor size was found 3.53+ 0.257 cm ranging
from 1 to 8 cm. Fattahi et al., (2014) observed mean
tumor size was 2.65 = 1.1cm[26]. In another study,
Wang et al., (2012) found tumor size of < 2 c¢cm was
50.9% and of > 2cm was 43.6% [32]. Reda and
Hendawy (2008) found tumor size varied from 1.5 cm
to 4 cm with values between 1 and 8 cm. The above
findings are in correspondence with current study [28].

Lymph node metastasis is one of the strongest
predictive factors for local recurrence. In present study,
the number of total lymph nodes in 45 cases ranged
from 0 to 13. About (30) 66.7% of samples had positive
lymph node metastasis and (15) 33.3% were free from
tumor. Verma et al., (2013) showed 81.25% of lymph
node involvements and Agnani et al., (2020), showed
61.5% of lymph node involvement which is comparable
with present study. In 30 positive cases, 18 LN (60%)
range from 1 to 2, 8 LN (26.6%) range from 3 to 5 and
4 (13.3%) LN was >5 in number [9, 33].

In accordance with Agnani et al., (2020) the
MVD and lymph nodes metastasis were found to be
correlated in this study with a significant P value 0.001
[9]. These findings were related with the studies done
by Horak et al., (1992), Weidner et al., (1991), Bosari
et al., (1992) and Sener et al., (2016) who found a
significant relationship between increased MVD and
metastasis to lymph nodes [24, 34, 35]. However, there
are also some other studies found no relationship
between MVD and axillary lymph node metastases [21,
36].

In our study, a significant positive correlation
was found between the MVD and histologic grade with
a P value of 0.001. Our findings are in accordance with
the findings of studies done by Pyakurel et al., (2014),
Safwat et al., (2009), Agnani et al., (2020) and Kwon et
al., (2005) [8, 9, 37, 38].

| © 2022 Scholars Journal of Applied Medical Sciences | Published by SAS Publishers, India | 1819




Fateha Nur et al; Sch J App Med Sci, Oct, 2022; 10(10): 1815-1821

Miliaras et al., (1995) found no relationship to
vessel count with histologic grades even though grade |
tumours had lower values (45.94 + 16.54) than grade |1
(53.13 + 23.22) and grade 11l tumours (51.71 + 20.64).
The modest difference in tumor type between ductal
and lobular carcinomas was not significant. Miliaras et
al., (1995) also found small difference in ductal (48.7 +
18.4) and lobular (43.5 + 19.8) carcinoma that was not
significant. In our study, we found 38 cases (84.4%) of
invasive ductal carcinoma and 7 cases (15.6%) of
invasive lobular carcinoma [36]. Other morphologic
type of breast cancer was not found within this study
period. About 14 (36.8%) showed low MVD and 24
(63.2%) showed high MVD in IDC. In case of ILC, 5
(71.4%) was low MVD and 2 (28.6%) was high MVD.
There is no significant relation (P value 0.089) of MVVD
with these two different morphologic types.

CONCLUSION

MVD stained by CD34 correlated with lymph
node metastasis, histologic grades and stages. Higher
MVD associated with higher tumor grade, stage and
lymph node metastasis were indirectly predicting poor
prognosis. The marker can be used with triple
assessment in routinely preserved breast cancer tissue to
diagnose and to find out relevant risk groups for the
development of metastasis in breast cancer. From our
study we would like to emphasize that, the gquantitative
determination of microvessel density may be important,
for not only prognostic value but also it may help to
expect responses to angiogenesis inhibiting drugs. That
will increase the life-span as well as be cost effective
for the patients.
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