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Asses microvascular densities in breast ductal cell
carcinoma (using CD 31 & VWF immunostain), in
correlation to ER status

Ali Zeki Naji and Hedel A. Kerbel
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Abstract

For three years duration( Jan 2009 — Des 2011) , 50 cases of ER
positive cases and 50 cases of ER negative cases were collected
among mastectomy samples from patients with invasive ductal
carcinoma of the breast which were received by the department of
histopathology in AL -Hilla teaching hospital. microvessel density
(MVD) estimation for all cases using CD — 31 & VWF
immunostain, and the quantitative analyses of the microvessels in
the 10 high power fields revealed the median for vessels count
identified by anti-CD31 in ER-positive & ER- negative groups
were( 18, 30) respectively, while median MVD as it expressed by
anti-VWF in ER-positive & ER-negative groups were (19, 33)
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respectively. There were greater concentrations of microvessels
stained brown by both antibodies (CD31 & VWF) in estrogen
receptors- negative group compared to the estrogen receptors —
positive group. This difference was statistically significant (p<
0.001) .The highest values of MVD were obtained using anti-VWF
other than anti-CD31 & the median MVD was significantly
different between those two antibodies (p <0.005). So the
conclusion is that, high vessels count represent increased tumor
angiogenesis and correlated with estrogen status, and tumor grade.
Microvessels quantitation may be an additional prognostic factor
especially when it combined with more established parameters like
estrogen receptor status.

Introduction

Angiogenesis is a central part of many normal homeostatic
processes & non neoplastic diseases. Regarding malignant
neoplasia, it's now evident that tumors have a very limited capacity
to grow without vascular support; therefore, formation of blood
vasculature is obligatory step to sustain the essential nutrients to
the cancer mass.
There is considerable experimental evidence showing that tumor
growth is dependent on angiogenesis; moreover, a tumor will not
grow to more than 1-2mm, around 10° cells, nor metastasize if
neovascularization from preexisting capillaries fail to occur .
Thus measurement of vascular growth may be clinically important
in breast cancer specimens. The common pathologic approach to
assessing angiogenesis involves microscopic estimation of
microvessel density on tissues probed for endothelial markers by
immunohistochemistry. Several markers of blood endothelium
have been developed for routine use, including CD31, CD34,
factor VIII- related antigen (Von willebrand factor or VWF) .
There has growing interest in the important role played by the
estrogen receptor in the clinical care of patients with breast cancer
®) Around 60% of primary breast cancers are estrogen receptor-
positive. This possibility makes the definition of ER status a
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routine procedure in the management of patients with breast
cancer, primarily as a predictive & then as a prognostic factor ©.

A correlation between ER status & microvessel count in a breast
tumor would be of great interest, useful not only for defining
prognosis but also for selection of patients with initial breast cancer
for hormone therapy .

In an attempt to further characterize this correlation, the aim of the
present study was to evaluate angiogenesis in invasive ductal
carcinoma of the breast by the assessment of microvascular density
using anti-CD31 & anti-VWF antibodies & its relation to the ER

status.

Materials and methods

This study included mastectomy samples from patients with
invasive ductal carcinoma of the breast which were received by the
department of histopathology at Al - Hilla teaching hospital for the
period from January 2009 to December 2011. The biopsy samples
were fixed in buffered formalin & stained with hematoxylin &
eosin for confirmation of the diagnosis of invasive ductal
carcinoma. All  samples were then  submitted to
immunohistochemical analysis to evaluate estrogen receptor status.
One hundred cases were selected according to the estrogen
receptors status, 50 cases were estrogen positive & the other 50
case were estrogen negative. Scoring of intensity was done
according to Allred scoring guideline ®’ which depend on total
scoring for proportion of tumor cells with positive nuclear staining
( proportion score ) plus estimated average of staining intensity for
all positive cells( intensity score). With total score range (0, 2-8), a
positive result for ER is defined as TS > or = 3.
For identification of blood vessels, representative paraffin
embedded sections from each specimen were stained with anti-
CD31 (code IR610, ready to use FLEX, Dako) & anti-VWF (code
IR527, ready to use, FLEX, Dako). Four mm- thick sections were
deparaffinised & rehydrated. Antigen retrieval was achieved by
incubating sections in water bath in 95C° for 20 min. After
blocking of endogenous hydrogen peroxidase & non — specific
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reactions; sections were incubated for 30 min with primary
antibodies. Visualization of staining was conducted using Envision
+kit /HRP, dual link mouse/ rabbit according to manufacturer's
instructions. Immunohistochemical reactions were developed with
diaminbenzidine as chromogenic peroxidase substrate, sections
were counterstained with hematoxylin. Liver hemangiomas were
used to test positive and negative controls for the
immunohistochemical reaction.

For microvessel density (MVD) estimation, each of the studied
slide was first scanned at 100 x magnification, and 10 areas with
abundant microvessels were chosen and defined as "hot spot", the
number of microvessels in each of these hot spots was determined
at 400x magnification using Olympus microscope . Blood
vessels were identified as a group of brown stained endothelial
cells, clearly separated from the adjacent microvessels, tumoral
cells & other conjunctive tissues.

Statistical analysis

Three levels of statistics were performed using the SPSS version(
17)

A. Kruskal —Wallis test used to defined the relationship between
MVD as its expressed by CD31 & VWF & the Estrogen receptors
status in each group with level of significance of <0.005.

B.Mann- Whitney test non- parameteric test were used to establish
homogeneity between the two groups with respect to the grade of
differentiation & MVD expression to each markers.

C. Wilcoxon signed ranks test were to compare the median of
MVD as expressed by CD31 & VWF.

Results

Clinicopathological parameters of 100 invasive ductal breast
carcinoma studied are summarized as follow. Histologic grades
included Grade I (n= 13), grade II (n= 61), grade III (n=26),
estrogen positive cases (n=50), & estrogen negative cases (n=50).
Quantitative analyses of the microvessels in the 10 fields revealed
the median for vessels count identified by anti-CD31 in ER-
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positive & ER- negative groups of 18, 30 respectively, & median
MVD as it expressed by anti-VWF in ER-positive & ER-negative
groups of 19, 33 respectively. There were greater concentrations of
microvessels stained brown by both antibodies (CD31 & VWF) in
estrogen receptors- negative group compared to the estrogen
receptors — positive group (fig 1 & 2). This difference was
statistically significant (p< 0.001).

The highest values of MVD were obtained using anti-VWF other
than anti-CD31 & the mean MVD was significantly different
between antibodies (p <0.005).

Regarding the correlation between tumor grade & MVD as it
expressed by anti-CD31 & anti-VWF antibodies in both groups;
MVD increased from low to intermediate to high nuclear grades
with statistically significant differences (p<0.001) between the
grades & MVD. (Tables 1 & 2).

Table No. (1).The correlation between tumor differentiation of invasive
ductal carcinoma & MVD as expressed by median values for anti - CD31
&anti -VWF VIII in estrogen positive cases.

Grade of tumor No. of cases Median MVD Median MVD
differentiation (CD31) (VWF)
Low grade 9 12 13
Intermediate grade 37 18 20
High grade 4 26 31
Total 50

Table No. (2).The correlation between tumor differentiation of invasive
ductal carcinoma & MVD as expressed by median values for anti - CD31
& anti - VWF VIII in estrogen negative cases.
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Fig no. 1. show a histological section of estrogen receptor-positive breast
carcinoma , showing sparse vessels stained with anti CD31.(original
magnification , 400x).

Fig no. 2. Show a histological section of estrogen receptor-negative breast
carcinoma , showing a high concentration of microvessels stained with
anti VWF.(original magnification , 400x).

Grade of tumor No. of cases Median MVD Median MVD
differentiation (CD31) (VWF)
Low grade 4 19 20
Intermediate grade 24 29 31
High grade 22 34 37
Total 50
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Discussion

The growth and proliferation of tumor cells, as well as their
metastatic dissemination, have been shown to be preceded and
facilitated by the formation of new blood vessels from preexisting
capillaries”. Angiogenesis has been considered an independent
prognostic factor "%, therefore, its assessment may provide
additional information on the biological profile of the tumor, and
may have applications in prognostic evaluation and as a therapeutic
target in human breast carcinoma " '?,
the majority of  studies have shown that MVD correlates
significantly with various pathological & biological features
generally associated with more aggressive disease, such as tumor
size, nodal status, and histological and/or nuclear grade > '* ',
However the reproducibility of these results has been questioned
(19 In addition to the previously mentioned features, although
higher density of microvessels is generally found in malignant
breast tumors with negative estrogen receptors have a relatively
poorer prognosis, conflicting reports have been published on the
correlation between tumoral angiogenesis & ER status.!'"'* %),
In the present study, microvessels count as its expressed by anti-
VWF & anti CD31 in estrogen negative breast carcinoma was
significantly greater compared to estrogen positive breast
carcinoma (P< 0.001), these findings agreed with other studies >
1) The presence of low MVD in ER positive tumors in the present
study indicate a correlation between tumor angiogenesis &
estrogen receptor status. This correlation supported by in vivo
study carried by Ali et al"¥ who demonstrate that high levels of
ER- alpha down regulate angiogenic factors leading to inhibition of
tumor angiogenesis.
On the other hand Erdem et al'” failed to show any difference
between mean MDYV in estrogen receptors —positive & negative
tumors.
This study also demonstrate a significant correlation between
MVD As its Expressed by anti VWF & Anti CD31 & the tumor
grades, the MVD median increased in higher grades of invasive
breast carcinoma, these findings supported by other studies ***.
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This study also highlight that the density of stained microvessels
was greater & the staining was more intense with anti -VWF than
anti-CD31 in both estrogen negative & estrogen positive cases,
these findings agreed with other studies which revealed the same
ﬁndings(24’ > however; da Silva demonstrate that there is no
significance difference in the MVD which is expressed by both
antibodies®.

In conclusion, the results of our study revealed that high vessels
count represent increased tumor angiogenesis and correlated with
ER status and tumor grade. Microvessels quantitation may be an
additional prognostic factor especially when it combined with more
established parameters like estrogen receptor status, can help in
choosing appropriate patient management & the patients could get
benefits from tumor vasculature —directed therapy and hormonal
treatment.
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