
Original Article

  This work is licensed under the Creative Commons Attribution 4.0 License. Published by Pacific Group of e-Journals (PaGe) 

Significance of Micro Vessel Density in Invasive  
Breast Carcinoma

Introduction
Breast cancer is the most common occurring neoplasm 
seen in women worldwide, causing death in women 
between 35 and 55 years of age. Despite various screening 
modalities, diagnosis and treatment employed most of 
the women die from disease each year. [1] In India breast 
cancer is one among the top three cancers. The incidence 
of breast cancer in Kolar District is around 6.41%. [2]

There are many established prognostic indicators which 
can predict the tumour behaviour and survival in a patient 
with breast cancer like tumour size, histological grade, 
tumour type and axillary lymph node status. Hence these 
prognostic factors should be identified for benefit from 
adjuvant chemotherapy, as they can predict survival. One 
potential indicator in breast cancer is tumour-induced 
angiogenesis. Angiogenesis is the complex process that 
involves growth and formation of new blood vessels, 
which is a prerequisite for tumour growth and metastasis. 
In recent years, there has been evidence suggesting the 
quantification of intratumoral micro vessel density (MVD) 
by immunostaining for endothelial cell markers such as CD 
31, CD34 &VWF. A prognostic influence of micro vessel 
density has been demonstrated in variety of cancers, such 
as breast carcinoma, testicular tumours, gastric carcinoma, 
colorectal carcinoma, and even hematologic malignancies. 

Angiogenesis is measured by quantifying micro vessel 
density (MVD) in sections taken and immuno stained for 
vascular endothelial cell markers. [3-8] 

In present study, anti CD34 antibody was used to study 
microvessel density and correlated with grade of breast 
carcinoma.

Materials and Methods
Our study was a retrospective analysis of 55 cases of 
invasive breast carcinomas received in our department. For 
all cases, clinical details were noted. Surgical specimens 
were routinely processed after fixation with formalin 
and stained with H&E staining. All H&E sections were 
examined and reviewed for histopathological type based 
on WHO classification of breast and graded based on 
Nottinghams Modified Scraff Bloom Richardson grading 
system.

Representative blocks were selected and sections were 
prepared for IHC. IHC was done using a primary antibody 
CD34 for determination of microvessel density.

Immunohistochemistry: Sections of 4 µm thick were 
cut from blocks of resected primary tumors which 
were formalin fixed and paraffin embedded. Sections 
were stained for CD34 antigen using peroxidase-anti 
peroxidase method. Endothelial cells of tumour vessels 
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ABSTRACT
Introduction: Breast cancer remains a leading cause of death in women of reproductive age group.  Angiogenesis in breast carcinoma 
has been extensively studied and proven to play an important role is tumour outcome and patient prognosis. The prognostic relevance of 
angiogenesis expressed as microvessel density has been reported in various neoplasms.

Aim: Our aim was to study the correlation of microvessel density in breast carcinomas.

Methods: Microvessel density quantification was done using immunohistochemistry technique with CD34 monoclonal antibody in a series 
of 55 cases of breast carcinoma. Microvessels were counted within a 200 X magnification field in the area of highest microvessel density and 
the results were correlated with tumour grade.

Result: Microvessel density was highest in grade III breast tumours (132 ±18.7).

Conclusion: In the present study, intra tumoral mean MVD was highest in grade III tumors suggesting that tumour angiogenesis correlates 
with tumour grade. However larger sample size would be required to decide cut-off values between different grades.

Keywords: Breast Cancer, Micro Vessel Density, CD 34, Immunohistochemistry.

DOI: 10.21276/APALM.1436



Rani M.N et al.  A-185

www.pacificejournals.com/apalm eISSN: 2349-6983;  pISSN: 2394-6466

were highlighted by this method. We used monoclonal 
antibody against CD 34 related antigen (Biogenex- CD34, 
QBEND/10 – undiluted). Diamino benzidine (DAB) was 
used as chromogen followed by 0.1% toluidine blue for 
counterstaining.

Quantification of Tumour Vascularity - Microvessel 
Density (MVD): Microvessel counts were preformed 
manually by light microscopy in areas of invasive tumour 
by two pathologists at a same time, in the areas of highest 
vascular density of the tumour.Any brown staining 
endothelial cell or endothelial cell cluster that are clearly 
separate from adjacent microvessels and other connective 
tissue element is considered as single countable microvessel. 
The presence of vessel lumen and RBCs was not required 
to classify a structure as a vessel. For MVD- intratumoral 
microvessels were defined as vessels without muscle layer 
within the main tumour mass surrounded by tumour cells. 
The slides from each tumour sections were scanned at 40X 
magnification using a light microscope (Olympus CX21i) 
to select areas with highest neovascularization (Hot spots).

Three such hot spots were selected and individual 
microvessel count was carried out at 200X field and then 
average of 3 hotspots was taken.

Statistical Analysis: Data was analysed using SPSS 
software version 6. Frequencies, mean and standard 
deviation (SD) were used to describe the data. Further 
ANOVA was used to describe the association between 
Microvessel densities with histological grade. A p- value < 
than 0.05 was considered as statistically significant.

Results
Our sample size included 55 cases with age ranging from 
35 to 85 y, with mean age of 52± 11.6 years. Majority of the 
tumor presented with grade II on histology, comprising of 
38(69%) cases. In the present study, the intratumoral mean 
MVD was highest in Grade III tumour (132 ±18.7) and the 
value decreased as the tumour grade decreased. P value was 
<0.05 implying a strong significance between intratumoral 
mean MVD and histological grade. Mean MVD calculated 
was 78.6 ± 29.8. [Table-1][Figure- 1and 2]

Table 1: Association between intratumoral MVD & grade of the tumour (ANOVA).
Grade of the tumour No. of subjects Mean Std. deviation F p value

1 11 51.18 23.194

29.1 0.0022 38 78.21 20.485
3 6 132.00 18.772

Total 55 78.67 29.830

Table 2: Comparison of MVD with grade of tumor in different studies.

Authors
Grade 1

Mean MVD±SD 
Grade 2

Mean MVD±SD
Grade 3

Mean MVD±SD
Kwon GY(2005) et al 63.5 ± 57.01 101.09 ± 41.64 104.36 ± 53.15

Bolat (2006)et al 14.7 ± 3.2 67.2 ± 17.4 85.3 ± 21.3
Safwat MD(2009) et al 56.3±7.63 88.9± 7.53 96.12 ±7.18

Present study 51.18 ±23.1 78.21 ±20.4 132 ±18.7

Fig. 1 : Histological grade 3, showing tumor cells arranged 
in sheets with marked nuclear pleomorphism and 
abundant mitotic activity (H&E,400X).

Fig. 2: CD 34 IHC  showing microvessels grade 3 tumor 
(IHC,400X).
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Discussion
The role of the angiogenesis as an indicator of 
aggressiveness of the tumour has been demonstrated in 
several kinds of neoplasms such as a carcinoma breast, 
testicular tumours, melanoma and haematological 
malignancies. [5-7]Tumour growth is dependent on 
angiogenesis. Expansion of the tumour requires nutrition 
which is provided by induction of new blood vessels. 
These newly formed blood vessels are leaky which allow 
tumour cells to enter circulation and thus increase the 
metastatic potential and probably the outcome for the 
patient. [3, 9, 10]Popiela TJ et al, in his study showed that 
number of stained micro capillaries by CD34 seems to 
be a useful predictor for the development of local lymph 
node metastases in female invasive ductal breast cancer.[7]

Pyakurel D et al, in his study concluded that MVD 
positively correlated with size of the tumour, lymph nodes 
with tumour grade and aggressiveness. [11]

Teo et al showed that higher the microvessel densities in 
breast cancers, higher the risk of subsequent in situ cancer 
and invasive recurrence of previous in situ cancers with 
poorer response to treatment. [12]Majority of published 
reports have shown a significant correlation between the 
density of intratumoral micro vessels in invasive breast 
carcinoma and the incidence of metastasis and or survival. 

[13]Intratumoral microvessel density was found to be highest 
in grade III tumors in our study. Similar findings were 
noted in studies by Safwat et al[14] (96.12 ±7.18) , Bolat 
et al [15] (85.3 ± 21.3) and Kwon et al[16] (104.36 ± 53.15) 
showing mean MVD highest in Grade III tumors. All 
studies mentioned above showed mean MVD increasing as 
the grade increases. [Table 2]

Amin et al in his study showed lack of CD117 
immunoreactivity was significantly related to the indicators 
of aggressiveness in breast cancer, such as the higher tumor 
grade, larger size, and more lymph node metastasis. [17] 

The prognostic value of angiogenesis with different 
parameters is controversial. Many studies proved that 
MVD in invasive breast carcinoma has a prognostic value; 
however some authors did not. [7, 11-18]The reason for these 
discrepancies may be variations in the methodology used 
to identify microvessels, “Hot spots” counted, sample size, 
statistical analysis between the different studies.

Conclusion
In the present study, intratumoral MVD was highest 
in grade III tumors suggesting that intensity of tumour 
angiogenesis correlates with tumour grade. However larger 
sample size would be required to decide cut-off values 
between different grades.
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