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ABSTRACT

BACKGROUND

Fibrocystic disease (FCD) of breast is one of the most common benign condition of the breast, and breast cancer is the second most
common cancer in women. Ductal hyperplasia is a frequent constituent of fibrocystic change. Moderate to florid hyperplasia is at
slightly increased risk of breast carcinoma. In recent years, evidences suggest that quantification of angiogenesis by immune

staining for endothelial cell markers may be a useful prognostic predictor.

MATERIALS AND METHODS

30 cases of FCD of breast and 30 cases of invasive breast carcinoma were immunohistochemically stained for CD34 and
microvessel density was assessed in 3 highly vascularised spots and the average was taken.

RESULTS

In present study, the association between ductal epithelial hyperplasia in FCD and grade of microvessel density was statistically
significant (p value< 0.05). The correlation between histological grade of IDC- NOS Type and grade of microvessel density was

statistically significant (p value <0.05).

CONCLUSION

The extent of angiogenesis in FCD with hyperplasia and invasive ductal carcinoma is an important prognostic factor.
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BACKGROUND
Most women have fibrocystic change,! though in many it is
mild and passes undetected. Clinically evident fibrocystic
changes are common in women between 35 and 50 years
old.2 Its incidence is significantly increased by nulliparity, late
age of first birth, and late menopause, factors also associated
with increased risk for breast carcinoma. Ductal and lobular
hyperplasia, cyst formation, adenosis and fibrosis are major
morphologic changes of fibrocystic breast disease. Ductal
Epithelial hyperplasia, a significant risk factor for breast
carcinoma, is a frequent constituent of fibrocystic disease of
breast.3

Breast cancer is the most common non-skin malignancy
in women and is the second leading cause of cancer related
deaths in females all over the world.# It has doubled in India
over the last two decades.

Angiogenesis is the physiological process through which
new blood vessels form from pre-existing vessels.!
Angiogenesis is a normal and vital process in growth and
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development, as well as in wound healing and in the
formation of granulation tissue. Tumour angiogenesis refers
to growth of new blood vessels towards and within the
tumour.

It facilitates tumour growth and metastasis.

Tumour angiogenesis is known to be regulated by growth
factors secreted by host and tumour cells. Solid tumours
require neovascularisation to grow beyond about 1 mm3.

Normally the extracellular matrix and basement
membrane is degraded by matrix metalloproteinase. There
are inhibitors of metalloproteinase which are present in
tissue. The balance between metalloproteinase and their
inhibitors are regulated normally.

With transformation from benign to malignant condition,
and with increasing histologic grade the expression of matrix
metalloproteinase is increased. There is increased level of
matrix metalloproteinase in association with angiogenesis.

For initiation of new vessel formation, lack of oxygen is an
important factor. There are two hypoxia inducible
substances, which are HIF-1, and HIF-2.

In premalignant and malignant conditions of breast HIF-1
alpha level of expression is high. In well-differentiated
tumours, the level of HIF-1 alpha is low.

Tumour angiogenesis assessed by measuring intra-
tumoural microvessel density after immunostaining for
endothelial cell markers, such as CD34, CD31, von Willebrand
factor (vVWF) is an important prognostic factor in breast
cancer.5

CD34 is a transmembrane glycoprotein expressed by
endothelial cells and highlights vascular channel.¢ Siitonen et
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al” showed that anti-CD34 showed better staining
performance than anti-CD31.

The present study analyses the expression of CD34 in
fibrocystic disease of breast and breast cancer. The grade of
microvessel density was assessed and correlated with
presence of epithelial hyperplasia in fibrocystic disease of
breast and with varying grades of invasive ductal carcinoma.

MATERIALS AND METHODS
Study Design
Descriptive study

Inclusion Criteria

All breast specimens including mastectomy and breast biopsy
specimen with features of fibrocystic disease that were
received in the Department of Pathology, Coimbatore Medical
College, Coimbatore over a period of 1 year.

Exclusion Criteria
1) Patient on chemotherapy and radiotherapy.
2) Male breast specimens.

The tissues were received in 10% formalin. The tissues
were processed routinely, paraffin sections were cut at 4 to 5
um thickness and stained with haematoxylin and eosin stain,
and then immunohistochemical study for CD34 was done.

Haematoxylin and eosin stained sections were reviewed
and histomorphological grading was done by using Scarff-
Bloom-Richardson (SBR) grading system which was based on
parameters including percentage of Tubular pattern, Nuclear
pleomorphism and mitotic activity.

The evaluation of microvessel density (MVD) using CD34
staining was performed by capillary counting in the three
most highly vascularised areas (hot spots) initially selected
under 40x field. Then a 400x field was used to count
microvessels in each of these areas. The average microvessel
density of three fields at 400x magnification was calculated.
Single or clusters of endothelial cells, with or without lumen
were considered to be individual vessels. Large vessel with
muscular wall, microvessel in necrotic area and periphery of
the tumour field were excluded.

The Scoring of Microvessel Density was done as follows-
e  Mild MVD - 4-10 capillary.

e  Moderate MVD - 11 -20 capillary.

e Severe MVD - 21-28 capillary.

The MVD grade was compared to presence of epithelial
hyperplasia in fibrocystic disease of breast and histological
grade of breast carcinoma.

Statistical Analysis

The results were tabulated and analysed for statistical
significance using chi-square test. A ‘p’ value of <0.05 was
considered to be statistically significant.

RESULTS
Total of 30 cases of fibrocystic disease of breast and 30 cases
of invasive breast carcinoma were studied and the following
observations were obtained.

Majority (50%) of the cases of fibrocystic disease of
breast were in the age group between 20-39 years. Most
common morphological changes of fibrocystic disease were
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usual ductal epithelial hyperplasia (seen in 67% of cases),
followed by cyst formation (47%) and fibrosis (33%).

40% of fibrocystic breast disease cases without
hyperplasia showed mild grade microvessel density score
(MVD Score), while 20% showed severe grade MVD score.
Whereas 45% of fibrocystic breast disease cases with
hyperplasia showed severe grade MVD score. Using chi
square test the association between ductal epithelial
hyperplasia and grade of microvessel density was found to be
statistically significant. (p<0.05)

Majority (40%) of invasive ductal carcinoma -NOS type
cases belonged to 50-59 years of age group. Most of the
invasive ductal carcinoma -NOS type were grade II tumours
(46.6%), followed by grade III tumours (33.4%). Severe grade
microvessel density was seen in 33% of grade I cases 50% of
grade II cases and 70% of grade III cases. The correlation
between histological grade of invasive ductal carcinoma-NOS
type and grade of microvessel density was statistically
significant (p<0.05).

AGE(Years) NUMBER PERCENTAGE (%)
20-39 15 50%
40-49 12 40%
50-59 3 10%
60 0 0%

Table 1. Distribution of Fibrocystic Breast Disease
Cases According to Different Age Groups

MORPHOLOGY MVD SCORE (Grade)
MILD | MODERATE | SEVERE Total
Epithelial hyperplasia 4(13.3%) | 4(13.3%) 2(6.6%) 10(33.3%)
Absent
Epithelial hyperplasia 5(16.6%) | 6(20%) 9(30%) 20(66.7%)
Present
Total 9(30%) | 10(33.4%) 11(36.6%) | 30(100%0)

" Table 2. Correlation of Epithelial Hyperplasia
with Microvessel Density Score (Grade)

Chi-square test=0.001 (p<0.05).

In this study, severe grade of Microvessel density was
associated with epithelial hyperplasia. This is statistically
significant.

HISTOLOGICAL NUMBER PERCENTAGE (%)
GRADE
GRADE 1 6 20%
GRADE II 14 46.6%
GRADE III 10 33.4%

Table 3. Distribution of Invasive Ductal
Carcinoma- Number, Type, Cases According
To Histological Grade
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Majority of Invasive ductal carcinoma cases were
histological grade II.

Histological MVD Grade

Grade Mild | Moderate | Severe Total

Gradel |1(3.4%)| 3(10%) | 2(6.6%) | 6(20%)

Gradell |2(6.6%) | 5(16.6%) |7(23.4%) | 14(46.6%)

GradeIll |1(3.4%)| 2(6.6%) |7(23.4%) | 10(33.4%)

Total 30(100%)

Table 4. Correlation of Histological
Grade with Microvessel Density Grade

Chi-square test=0.002 (p<0.05).
Severe grade Microvessel density was seen in with grade
[II tumours and grade II tumours.

L

Figure 1. FCD - Microvessel Density CD34
Immunostain - Mild Degree (40X)

Figure 2. FCD - Microvessel Density CD34
Immunostain - Severe Degree (40X)

."s\.'.-‘* BOF iy

Figure 3. IDC-NOS Microvessel Density CD34
Immunostain - Mild Degree (10X)
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Figure 4. IDC-NOS Microvessel Density CD34
Immunostain - Severe Degree (10X)

DISCUSSION

Fibrocystic disease of breast is a benign condition of the
breast due to exaggerated hormonally mediated response.
The peak age of occurrence is between 30-50 years.89

In the present study, the most common morphological
changes of fibrocystic disease of breast were cyst formation
and epithelial hyperplasia. Ductal epithelial hyperplasia
poses less than twice the risk for malignant
transformations.10.11.12

In present study, the grade of microvessel density
correlates significantly with epithelial hyperplasia (p value<
0.05). A study by Guinebretiere ].M. et al,13 ] E Bluff. et all*
and Viacava P et all5 showed similar results. Fregene et all6 in
his study showed no difference in vascularity between
proliferative and non-proliferative benign lesion, but found a
significant increase in vascularity in proliferative lesion from
post-menopausal women.

Breast cancer is the leading cause of cancer deaths among
women. Results from experimental studies suggest that
tumour progression and metastasis in breast cancer is
angiogenesis dependent.17.18

Angiogenesis has gained importance as a prognostic
indicator in tumour progression. Tumour angiogenesis is
generally measured by quantifying microvessel density in
sections immunostained for vascular endothelial cell
markers, such as CD34. Takao Kato et al1? found this marker
to be a significant independent prognostic factor associated
with longterm survival in Japanese breast cancer patients,
especially in node-negative patients.

In the present study, predominant tumours were
histologically grade II (46.60%), followed by grade III
(33.40%) and grade I (20%). A study by Dalton LW et al2® and
Emad A Rakha et al?! showed majority of tumours were
histologically grade II followed by grade I and grade III
tumours.

In this study, high grade of microvessel density was seen
among grade III tumours followed by grade II and grade I
tumours. In the present study, a significant correlation (p
value<0.05) was noted between histological grade and grade
of microvessel density, similar to that found by Horak et al,22
Weidner et al,23 and Bosari et al.2¢ However, Goulding et al,25
Marinho A et al?6 failed to find any association between
microvessel density and prognosis.
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CONCLUSION

Statistically significant severe microvessel density was seen
in fibrocystic disease with epithelial hyperplasia. This shows
that significant increase in angiogenesis occurs early, as
ductal cells become hyperplastic.

Grade II and Grade III breast carcinoma showed high
microvessel density when compared to grade I tumours. This
correlation of microvessel density with tumour grade was
statistically significant.

Therefore, assessment of angiogenesis may be helpful in
selecting patients who would benefit from anti-angiogenic
therapy.
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