
A Clinicopathological Study of cd34 Antigen Expression in Benign and
Malignant Breast Lesions
Azka Anees Khan*, Kiran Alam and Hasan Harris

Department of Pathology, J.N. Medical College, Aligarh, Uttar Pradesh 202002, India
*Corresponding author: Azka Anees Khan, Department of Pathology, J.N. Medical College, Aligarh, Uttar Pradesh 202002, India, Tel: +919897512669; E-mail:
azka.asquare.anees@gmail.com

Received date: August 07, 2017; Accepted date: August 12, 2017; Published date: August 16, 2017

Copyright: ©2017 Azka Anees Khan, et al. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits
unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.

Abstract

Objectives: To study stromal CD34 expression in benign and malignant breast lesions and evaluate whether loss
of CD34 is specific for invasive disease.

Material and methods: 317 cases of benign and malignant breast lesions were studied over a period of 2 years
(July 2012 to June 2014). All the cases underwent routine processing followed by H and E staining. 178 cases
underwent CD34 immunohistochemical staining and semi quantitative assessment. Further, 74 cases of infiltrating
ductal carcinoma were evaluated to determine relation of stromal CD34 expression with histological grade and
lymph node metastasis.

Results: Normal breast showed retained CD34 expression in 90.9% cases. Among benign lesions, 83% cases
showed retained stromal CD34 expression (except cases of apocrine metaplasia, intraductal papilloma and
fibroadenoma with focal atypia which showed reduced expression in 46.67%, 100% and 33.3% cases respectively).
Both DCIS and LCIS showed reduced expression. Malignant tumors showed grade 0 staining in 97.9% cases,
irrespective of the histological type. Statistically significant differences in stromal CD34 expression were observed
between:

Malignant phyllode`s tumor compared to its benign counterpart

Papilloma and papillary carcinoma

Benign and malignant lesions overall

No significant correlation was found between CD34 expression and histological grade or lymph node metastasis.
The metastatic foci in node positive patients showed a similar pattern of CD34 expression in the lymph nodes as
those seen in the breast.

Conclusion: Owing to the significant differences in CD34 expression between benign and malignant breast
lesions, it can potentially be used to differentiate between the two and can serve as an important diagnostic marker.
Further studies can also be undertaken to establish its role as a therapeutic target in cases of breast cancer.
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Introduction
There is increasing evidence to indicate that the tumor

microenvironment exerts a major modulatory effect on epithelial
tumors and the stroma makes an important contribution to the process
of tumor progression [1]. In breast, it influences growth,
differentiation, invasive behavior and polarity of normal mammary
epithelial cells, as well as those in breast carcinomas.

In several systems, the stroma has been shown to have a profound
effect on normal and tumor cell behavior [2-4] and it has been
suggested that stroma may play a dominant role in regulating breast
epithelial cell function [5]. The stroma around invasive breast tumours
is known to differ from normal breast, with alterations in stromal
protein synthesis [6] and expression of MMP [7,8]. Normal mammary

stroma has huge numbers of CD34 fibrocytes [9]. However, in breast
carcinoma: CD34 fibrocytes undergo alterations with adoption of a
plump myofibroblast-like appearance and loss of CD34 expression,
accompanied by the acquisition of alpha-smooth muscle actin (SMA)
expression [10]. This is known as myofibroblastic differentiation.

“It has been suggested that there is an inverse relation between
CD34 expression and myofibroblastic differentiation” [11].

CD34 is a transmembrane glycoprotein that is thought to be
involved in the modulation of cell adhesion and signal transduction
[12] and is expressed by mesenchymal cells at several sites, including
the normal mammary stroma [13]. Loss of CD34 by mesenchymal cells
has been described in several other situations where there is malignant
transformation of the mesenchymal population. Malignant phyllodes
tumors of the breast exhibit lower levels of CD34 expression than
benign phyllodes or fibroadenoma [14-16] and CD34 is lost in
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sarcomas arising within CD34 positive dermatofibrosarcoma
protruberans [17]. Loss of fibroblast CD34 has also been described in
non-neoplastic fibroblasts around epithelial tumors, such as basal cell
carcinoma [18] and colorectal carcinoma [19].

The above mentioned studies formed the basis of the present study
evaluating CD34 expression in stroma of benign and malignant breast
lesions. This study aimed to determine whether loss of CD34 is specific
for invasive disease in the breast also (as has already been proved in
other organs). An indication to this conclusion has been provided by
some earlier researchers [11-22]. Bucala R et al. also postulated that
since CD34+ fibrocytes are capable of collagen I and collagen III
synthesis, it seems to be likely that this cell type may be involved in the
process of stromal remodeling in breast cancer [23]. Conclusive proof
of loss of CD34 in breast carcinoma would not only lead to the
identification of a new marker to diagnose cases of breast carcinoma,
but could also lead to the generation of a putative therapeutic target in
the years to come. The present study is, therefore, aimed to study CD34
expression in the stroma of benign and malignant breast lesions and to
discuss the role of CD34 in differentiation of benign and malignant
diseases of the breast.

Material and Methods
The present study was carried out on 317 patients of benign and

malignant breast lesions, attending the OPD/IPD of Department of
Surgery and on the histopathological specimens received in the
Department of Pathology, J. N. Medical College, AMU, Aligarh. The
study was conducted over a period of 2 years (from July 2012 to June
2014). A detailed clinical history and examination, along with routine
investigations were carried out in each case.

Post-surgical specimens included mastectomies and a few biopsies.
Gross examination of all the specimens was performed and sections
were taken from the representative areas. They were processed by an
automatic tissue processor (Histokinette). Blocks were prepared in
paraffin wax with the help of Paraffin Embedding Station. Sections
were cut at 4-5 µm thickness with the help of rotary microtome. All
317 cases were stained by Haematoxylin and Eosin and examined
microscopically. Of these, 178 representative cases were selected for
CD34 immunostaining.

Immuno-histochemistry for CD34 was performed on paraffin
embedded tissue sections using the kit, Thermo Scientific CD34 (Clone
QBEnd/10). The antibody provided is prediluted and ready to use.
Tissue was first microwaved in citrate buffer (at pH- 6.0, 95ºC, 10 min)
for antigen retrieval. This was followed by peroxide block, protein
block and incubation in primary antibody for 20 min at room
temperature. Further incubation with HRP polymer and DAB was
done. Finally, counterstaining with haematoxylin was done and dried,
mounted slides were examined microscopically.

Each section was examined and the number of duct/ lobular units
was identified. The grading of CD34 expression was determined for
each duct/ lobular unit separately. The sections stained for CD34 were
evaluated at high power (400X microscopic field; objective 40X,
eyepiece 10X). Grading was done from 0 to 3+, where

0: upto 5% stromal cells immunoreactive

1+: >5 and upto 25% stromal cells immunoreactive

2+: >25 and upto 50% stromal cells immunoreactive

3+: >50% stromal cells immunoreactive

Assuming that a high power microscopic field harbored 100 stromal
cells. The staining of endothelial cells in blood vessels was taken as
internal control.

Grade 0- was interpreted as complete loss of CD34

Grade 1+ -was interpreted as reduced expression,

While grade 2+ and 3+ were interpreted as retained expression of
CD34.

The tests of significance used were chi square test, test of
proportions and student`s t test.

Observations
The 317 cases of breast lesions were divided into 2 broad categories-

non neoplastic (41 cases, 13%) and neoplastic (276 cases, 87%).
Neoplastic lesions were further subdivided into benign neoplasms (110
cases, 39.8%) and malignant neoplasms (166 cases, 60.1%). Most of the
cases in non-neoplastic category were of fibrocystic disease (25 cases,
60.9%) followed by duct ectasia (17%), chronic mastitis (17%) and
acute mastitis (4.9%). Fibroadenoma formed the largest group in
benign neoplasms (93 cases, 84.5%). This was followed in frequency by
gynaecomastia (10.9%), benign phyllode`s tumor (2.7%) and
papillomas (1.8%). Various subtypes of fibroadenomas included were
juvenile fibroadenoma (10 cases), fibroadenomatoid hyperplasia (9
cases), 2 cases of fibroadenoma with atypical changes/ADH, 4 cases of
fibroadenoma with fibrocystic changes and 3 cases of complex
fibroadenoma.

Among the malignant neoplasms, IDC was the most common (147
cases, 88.5%). Medullary carcinoma (6 cases), and a single case of
tubular carcinoma and IDC with mucinous change each, were
included in this category. IDC was followed by metaplastic carcinoma
(3.6%), ILC (3%), Paget`s disease (1.8%), malignant phyllode`s tumor
(1.2%), poorly differentiated carcinoma (1.2%) and intracystic
papillary carcinoma (0.6%). 2 cases of infiltrating ductal carcinoma
mixed with infiltrating lobular carcinoma were also seen. Besides the
above, ductal and lobular hyperplasias, DCIS, LCIS, apocrine
metaplasia and atypical hyperplasia were also seen associated with
these lesions.

CD34 expression in normal breast was studied in the normal areas
of sections of breasts with lesions. For example, all the cases with a
diagnosis of acute and chronic mastitis showed normal TDLUs and
were included in this category. Normal TDLUs were also seen in
various other sections.

Most of the patients were females in the age group of 31 to 40 years
who presented with a breast lump. 14.6% and 27% of the malignant
cases showed skin involvement and base involvement respectively
while about 85% showed involvement of 1 or more margins.
Involvement of nipple areola and lymphovascular and/or perineural
involvement was seen in 20% and 27% cases respectively.

61 of the total 157 malignant tumors (38.9%) showed lymph node
metastasis to ipsilateral axillary lymph nodes. On histological grading
of the 141 infiltrating ductal carcinomas (excluding 6 cases received as
biopsies), 73 cases (51.7%) were grade 2, 43 (30.5%) were grade 3 and
25 (17.7%) were grade 1. 38.7% of all malignant tumors were stage II
on TNM staging, 35.4% were stage I, 14.8% were stage III and 10.9%
were stage IV.
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A total of 178 cases were selected and subjected to
immunohistochemical staining for CD34. The number of cases
selected in each category is shown in Table 1. Each individual case was
studied and the number of duct/lobular units in each case was
calculated. CD34 staining was assessed for each duct/lobular unit
separately as the changes in CD34 were found to be highly localized
with separate areas in the same section showing completely different
staining patterns. Table 2 shows the cumulative number of duct/
lobular units with a specific diagnosis and their pattern of CD34
staining while Table 3 shows comparison of CD34 expression between
benign and malignant lesions overall.

Nature Lesion No. of cases

Non neoplastic 27 cases
(15.2%)

Duct ectasia 5 (18.5)

Acute mastitis 2 (7.4)

Chronic mastitis 12 (44.4)

Fibrocystic disease 8 (29.6)

Neoplastic

151 cases (84.8%)

BENIGN: 58 cases (38.4%)

Fibroadenoma 47 (81)

Gynaecomastia 6 (10.3)

Benign phyllode`s tumor 3 (5.2)

Papilloma 2 (3.4)

Malignant: 93 cases (61.5%)

IDC 74 (79.6)

ILC 5 (5.3)

Malignant phyllode`s tumor 2 (2.1)

Intracystic papillary carcinoma 1 (1.1)

Metaplastic carcinoma 6 (6.5)

Poorly differentiated carcinoma 2 (2.1)

Paget`s disease 3 (3.2)

Total 178

Figures in parentheses indicate percentages.

Table 1: Cases selected for immunostaining.

CD34 expression was also studied in 44 cases of lymph nodes which
showed metastasis from breast carcinoma. Most of these metastatic
foci were from infiltrating ductal carcinoma. Others were from 1 case
with mixed infiltrating ductal and lobular carcinoma, 3 cases of
medullary carcinoma, 3 cases of infiltrating lobular carcinoma, and 2
cases of metaplastic carcinoma. The metastatic foci showed a similar
pattern of CD34 expression in the lymph nodes as those seen in the
breast. There was loss of CD34 in 39 of 44 cases (88.6%) while rest of
the cases (5 of 44) showed CD34 staining grade of 1+.

Histology
Total no.
duct/lobular
units

CD34

0 1+ 2+ 3+

Normal 276 0 0 25 251

Non neoplastic

Duct ectasia 79 0 0 15 64

Apocrine metaplasia 90 0 42 38 10

Adenosis 147 0 0 17 130

fibrocystic disease 488 0 0 7 481

Fibroadenoma

Fibroadenoma 1596 0 0 167 1429

Juvenile fibroadenoma 180 0 0 13 167

Complex fibroadenoma 30 0 10 20 0

Fibroadenoma with focal atypia 51 16 18 14 3

Gynaecomastia 85 0 0 14 71

Phyllode`s tumor

Benign phyllode`s tumor 69 0 12 31 26

Borderline phyll. tm 50 0 20 30 0

Malignant phyllode`s tm 9 4 1 4 0

Papillary lesions

Intraductal papilloma 2 0 0 2 0

Papillary carcinoma 13 13 0 0 0

Epithelial hyperplasias

UDH 103 0 0 21 82

ADH 25 0 1 7 17

lobular hyperplasia 27 0 0 3 24

In situ carcinoma

DCIS (low grade) 127 0 10 49 68

DCIS (high grade) 208 69 111 28 0

LCIS 26 3 12 10 1

Malignant tumors

IDC 3479 3409 70 0 0

ILC 263 253 10 0 0

Medullary carcinoma 158 158 0 0 0

Tubular carcinoma 43 43 0 0 0

Metaplastic carcinoma 218 217 1 0 0

Poorly differentiated carcinoma 45 45 0 0 0

Table 2: Summary of the pattern of expression of CD34 in fibroblasts
in relation to histopathological features.

Relation of stromal CD34 staining with presence or absence of
lymph node metastasis and histological grade was also studied to
establish the role of CD34 as a prognostic marker in breast cancer. We
aimed to determine whether decreased expression of CD34 in breast

Citation: Khan AA, Alam K, Harris H (2017) A Clinicopathological Study of cd34 Antigen Expression in Benign and Malignant Breast Lesions. J
Clin Exp Pathol 7: 321. doi:10.4172/2161-0681.1000321

Page 3 of 9

J Clin Exp Pathol, an open access journal
ISSN:2161-0681

Volume 7 • Issue 4 • 1000321



cancer is related to poor tumor characteristics, i.e., high histological
grade and presence of lymph node metastasis. This study was done in
74 cases of infiltrating ductal carcinoma (with or without DCIS) only.
Cases of ILC, medullary carcinoma, tubular carcinoma, metaplastic
carcinoma and poorly differentiated carcinoma were not included.

Table 4 summarizes our findings. As shown in the table, there seemed
to be no relation between loss of CD34 and histological grade as both
low grade and high grade lesions showed similar frequency of loss of
CD34. Similarly, there was little difference in CD34 expression
between node positive and node negative patients.

Histology TDLU
CD34 staining

0 1+ 2+ 3+

Benign

Duct ectasia 79 0 0 15 64

Apocrine metaplasia 90 0 42 38 10

Adenosis 147 0 0 17 130

fibrocystic disease 488 0 0 7 481

Fibroadenoma 1596 0 0 167 1429

Juvenile fibroadenoma 180 0 0 13 167

Complex fibroadenoma 30 0 10 20 0

Fibroadenoma with focal atypia 51 16 18 14 3

Gynaecomastia 85 0 0 14 71

Benign phyllode`s tumor 69 0 12 31 26

Borderline phyllode`s tm 50 0 20 30 0

UDH 103 0 0 21 82

ADH 25 0 1 7 17

lobular hyperplasia 27 0 0 3 24

Total 3020 16 (0.5) 103 (3.4) 397 (13.1) 2504 (83)

Malignant

Malignant phyllode`s tm 9 4 1 4 0

Intracystic papillary carcinoma 13 13 0 0 0

IDC 3479 3409 70 0 0

ILC 263 253 10 0 0

Medullary carcinoma 158 158 0 0 0

Tubular carcinoma 43 43 0 0 0

Metaplastic carcinoma 218 217 1 0 0

Poorly differentiated carcinoma 45 45 0 0 0

Total 4228 4142 (97.9) 82 (1.9) 4 (0.09) 0 (0)

Figures in parentheses indicate percentage.

Table 3: Comparison of CD34 expression in benign and malignant breast lesions.

Parameter Percentage of cases with loss of CD34 Total number of cases

Lymph node metastasis + 98% 35
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Lymph node metastasis - 97% 39

P value=0.76, not significant

Histological Grade 1 97.5% 14

Histological Grade 3 98.01% 20

P value=0.84, not significant

Table 4: Relation of CD34 with lymph node metastasis and histological grade.

Discussion
CD34, a 110-kDa transmembrane cell-surface glycoprotein, has

been identified as a marker of human hematopoietic cells [12]. CD34-
positive stromal cells are also distributed in various normal organs
including salivary gland, thyroid gland, tonsil, stomach, colon, uterus,
Fallopian tube and testis [13-29]. Several studies have been conducted
to investigate the distribution of CD34-positive stromal cells in
neoplasms of various organs including salivary gland, stomach,
colorectal tissue, breast, pancreas and uterine cervix [11-31].

CD34-positive stromal cells are present in the normal breast [11]. In
our study diffuse CD34 expression was seen in the interlobular as well
as intralobular stroma of the normal breast (Figure 1). However, the
origin of these stromal cells remains controversial with some
researchers advocating that CD34+ fibroblasts are present in stroma
since birth [11], while others are of the view that they are derived from
blood borne fibrocytes [21].

Figure 1: Normal breast: >50% stromal cells around the TDLU are
positive for CD34: grade +++ (CD34; 40X).

Some investigators have reported that CD34 positive stromal cells
disappear in the stroma of invasive ductal carcinoma (IDC) of the
breast [11-32]. These observations formed the basis of our study. The
changes in CD34 expression in breast lesions have been found to be
much localized in earlier studies with loss around areas of IDC, but
retained expression in adjacent normal breast glands. This finding has
been proved in our study also. This is an important finding as it
implicates epithelial mesenchymal interactions in control of expression
of CD34 [20].

Benign lesions
Most of the benign lesions in our study showed a similar pattern of

CD34 expression with dense, diffuse staining for CD34 in the stroma
(grade 2+ to 3+). Similar findings have been demonstrated by different
researchers earlier [11-22]. However, few of the benign lesions in our
study showed a different staining pattern than that described by
previous researchers, as discussed below.

The cases of atypical ductal hyperplasia included in our study
showed grade 2+ to 3+ expression in 96% cases (24/25 cases) with
reduced expression in one case only. In comparison Chauhan et al.
demonstrated in their study that 50% of cases of ADH showed diffuse
staining for CD34 and 50% had partial loss around a duct [20].
However, in another study performed in 2005, Cimpean et al. found
the staining pattern of ADH to be similar to that found in our study,
with 100% cases showing retained CD34 expression [22]. We found
that the areas with apocrine metaplasia in our study showed decreased
staining as compared to other benign lesions with 53.33% showing
grade 2+ to 3+ staining and 46.67% showing reduced CD34
expression. This was similar to the findings of Cimpean et al. who also
had a single case of apocrine metaplasia in their study which showed
loss of CD34 expression [22]. We also had 2 cases of fibroadenoma
with focal atypical changes in our study. Both of these cases showed
localized reduction of CD34 expression around the areas with atypia
(Figure 2). This was similar to the findings of Cimpean et al. who also
demonstrated loss of CD34 expression in a case of fibroadenoma with
malignant change [22]. The status of CD34 expression in intraductal
papilloma has not been studied much. Kuroda et al. showed negative to
focal staining in cases of papilloma, in contrast to other benign lesions
[33]. We also found in the present study that the cases of intraductal
papilloma showed focal staining which was lower than that in other
benign lesions with a grade of 1+ to 2+. Cimpean et al. however,
demonstrated no change in papilloma from other benign lesions; with
retained expression in all the cases [22].
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Figure 2: Upper panel-Fibroadenoma with focal ductal hyperplasia
and atypical changes (H&E; 400X). Lower panel-very few stromal
cells show immunopositivity: grade+ (CD34; 40X).

The reduced expression in case of fibroadenoma with malignant
change can be explained due to the localized changes in stroma owing
to the increased malignant potential in this case. However, the reasons
for reduced CD34 expression in the other two cases remain unclear
and it remains to be seen whether this pattern suggests a premalignant
potential in cases of apocrine metaplasia and intraductal papilloma. It
is important to mention here that though presence of a single isolated
papilloma is not associated with increased chances of malignancy, the
presence of multiple papillomas and those with atypical changes have
been proven to be associated with an increased frequency of
development of breast carcinoma [34]. Hence, the findings in our study
could be a manifestation of the premalignant differentiation in these
cases.

Carcinoma in situ
The pattern of CD34 expression in cases of DCIS remains unclear

with different researchers demonstrating different findings in the past.
A comparison of our findings in DCIS with those of different
researchers earlier is given below.

BARTH,
2002

CIMPEAN,
2005

CHAUHAN,
2003

CATTEAU,
2013

PRESENT
STUDY

CD34
expressio
n

CD34
expression

CD34
expression

CD34
expression

CD34
expression

DCIS 0% 0% Low: 60% Low: 100% Low: 92%

Intermediate:
62%

Intermediate:
95%

High: 13%

High: 22% High: 94%

In our study, the difference in loss of CD34 expression between low
and high grade DCIS was found to be highly significant statistically
(p<0.001). Thus, our findings demonstrated a decrease in the pattern
of CD34 expression with increasing grade in cases of DCIS (see Figure
3). This change in the pattern of CD34 expression in higher grades of
DCIS can very well be explained by the increased malignant potential
of high grade DCIS. This is verified by the fact that there is a
substantial difference in the frequency of evolution to invasive
carcinomas depending on the type of DCIS: high chances of
developing invasive cancer in high grade lesions and low chances in all
others [35].

Figure 3: Upper panel-DCIS (comedo type)- <5% stromal cells
around the ducts show reactivity: grade 0 (CD34; 100X). Lower
panel: DCIS (solid type)-5 to 25% stromal cells show positivity for
CD34: grade+ (CD34; 100X).

Considering LCIS: a proportion of the cases of lobular carcinoma in
situ included in our study (11.5%) showed loss of expression of CD34.
This finding was different from those of Chauhan et al. and Cimpean
et al. who found retained expression in 100% cases [20,22]. The nature
of LCIS with regards to the probability of its subsequent evolution to
invasive carcinoma remains controversial. However, there is a
consensus that approximately 20 to 30% cases of LCIS will
subsequently develop invasive carcinoma, a risk 8-10 times higher than
the control population [36]. Hence, LCIS has a definite malignant

Citation: Khan AA, Alam K, Harris H (2017) A Clinicopathological Study of cd34 Antigen Expression in Benign and Malignant Breast Lesions. J
Clin Exp Pathol 7: 321. doi:10.4172/2161-0681.1000321

Page 6 of 9

J Clin Exp Pathol, an open access journal
ISSN:2161-0681

Volume 7 • Issue 4 • 1000321



potential which could explain the decreased stromal CD34 expression
observed in our study.

Malignant tumors
CD34 was consistently lost in all malignant tumors in our study,

irrespective of the histological type. This was similar to the findings of
various researchers earlier [11-22].

Loss of CD34 was seen in 44% cases of malignant Phyllode`s tumor
(4 of 9 TDLUs) as compared to 0% cases of benign Phyllode`s (Figure
4). The difference in loss of CD34 expression between above two cases
was found to be statistically significant (p<0.001).

Figure 4: Upper panel-benign phyllode’s tumor: >50% stromal cells
showing CD34 immunopositivity: grade+++ (CD34; 100X). Lower
panel- Malignant phyllode`s tumor- less than 5% stromal cells
showing CD34 immunopositivity: grade 0. Microvessels are also
seen. (CD34; 100X).

Papillary carcinoma also showed complete loss of CD34 expression
in stroma. This is in contrast to cases of papilloma, which showed
grade 1+ to 2+ staining (Figure 5). The difference in loss of CD34
expression between papilloma and papillary carcinoma was also
statistically significant (p<0.05).

Few cases of Paget’s disease were also studied. These were associated
with DCIS or IDC. However, it was difficult to interpret the findings of
stromal CD34 expression in foci of Paget`s disease. This was because
Paget`s disease shows malignant cells in the epithelial lining only and
the underlying TDLU are not affected by it. Our study, however,
focused on determination of CD34 stromal expression around the
TDLU alone. Hence, no opinion could be made on stromal CD34
expression in cases of Paget’s disease. The foci of DCIS and IDC

associated with Paget’s disease were studied and showed similar
stromal CD34 expression as in other cases of DCIS and IDC.

All the previous researchers in this field have shown loss of CD34
expression in cases of breast malignancies. However, there are certain
controversies regarding the extent of loss of CD34 in case of IDC and
ILC. While Catteau et al. and Cimpean et al. proposed that infiltrative
lobular carcinoma shows less marked loss of CD34 as compared to
IDC [21,22]; Kuroda et al. demonstrated similar extent of CD34 loss in
both [33]. Our view on the subject is similar to that of Kuroda et al. as
the frequency of loss of CD34 in cases of IDC and ILC was very similar
in our study (97% loss and 96.2% loss, respectively).

Figure 5: Upper panel-Benign intraductal papilloma-25 to 50%
stromal cells in the papillary cores show immunoreactivity: grade++
(CD34; 40X). Lower panel-CD34 staining highlights the
fibrovascular cores only. No staining is seen in the stroma: grade 0
(CD34; 100X).

To our knowledge, we were the first to describe pattern of CD34
expression in foci of metastases to axillary lymph nodes. We found that
the metastatic foci showed a similar pattern of CD34 expression in the
lymph nodes as those seen in the breast (Figure 6). There was loss of
CD34 in 39 of 44 cases (88.6%) while rest of the cases (5 of 44) showed
CD34 staining grade of 1+.

Hence, overall, most of the benign lesions in our study retained
CD34 expression in their stroma while there was almost complete loss
of CD34 positive stromal cells in all invasive carcinomas. An example
is shown in Figure 7 demonstrating difference in staining between
fibroadenoma and infiltrating ductal carcinoma. The difference in loss
of CD34 expression between benign and malignant lesions overall, is
highly significant statistically (p<0.001). Therefore, CD34 can be used
to differentiate between benign and malignant lesions of the breast,
wherein retained or diffuse CD34 expression in the stroma would
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suggest a benign lesion while loss of stromal CD34 cells would indicate
a diagnosis of malignancy.

Figure 6: Upper panel-lymph node showing metastasis from a case
of IDC (H&E; 100X). Lower panel: almost no stromal cells show
positivity: grade 0. Only microvessels are seen (CD34; 400X).

The reasons for loss of CD34 stromal cells in malignant lesions
remain unknown. Catteau et al. proposed that several mechanisms
may explain the promotion of tumor invasion that induces the
transformation of CD34 fibrocytes to SMA myofibroblasts. First, CD34
fibrocytes are potent antigen-presenting cells capable of priming naive
T-cells, and might be involved in specific immune surveillance.
Second, CD34 fibrocytes are involved in the remodeling of stromal
tissue damage not only via tissue contractility via TGF-beta, collagen I
and III synthesis and SMA, but also in terms of migration factors
within the injured tissue via CCR7, CXCR4, SLC, and CXCL12. Third,
CD34 fibrocytes also play a role in angiogenesis via bFGF, VEGF,
PDGF-a, IL-8, and MMP-9. The stromal reaction induced by
carcinomatous lesions leads to acquisition of SMA expression and in
turn to stabilization of the lesion (wound contraction) that helps
prevent the spread of tissue damage. This may reflect a defense
mechanism against ‘‘stromal invasion’’ that induces a phenomenon of
stromal healing and stabilization. However, the phenotypic
transformation of CD34 fibrocytes into SMA myofibroblasts could also
cause the loss of most essential functions (including immunity, cell
adhesion, motility, stromal remodeling and angiogenesis inhibition),
and in a paradoxical manner promote tumorigenesis, thus facilitating
invasion and metastatic dissemination of tumor cells [21].

Relation of stromal CD34 staining with clinicopathological
parameters

In our study no significant correlation could be found between
CD34 staining and either of the clinicopathological parameters, i.e.,
histological grade or lymph node metastasis. This was in contrast to the

findings of Yazhou et al. who compared the clinicopathological
parameters between invasive ductal carcinomas with and without
stromal myofibroblasts and revealed significant differences in lymph
node metastasis and grade of differentiation [37]. Our findings were
however similar to those of Catteau et al. who also did not find any
difference in CD34 expression between different histological grades of
IDC [21].

Figure 7: Upper panel-Fibroadenoma: >50% stromal cells are
positive for CD34: grade+++ (CD34; 100X). Lower panel-
Infiltrating ductal carcinoma- almost no stromal cells show
positivity: grade 0 (CD34; 100X).

Conclusion
The conclusions drawn from our study are as follows:

• Besides being expressed in the wall of the blood vessels, diffuse
expression of CD34 is also found in the normal breast stroma.

• The expression of CD34 in stroma is retained in most of the benign
breast lesions. Some exceptions include high grade DCIS, LCIS and
fibroadenoma with atypical changes.

• The expression of CD34 in stroma is almost completely lost in all
malignant neoplasms, irrespective of histological type. Metastatic
foci of breast carcinoma in lymph nodes also show loss of CD34
expression in stroma.

• Loss of CD34 is related to invasive potential of the tumor. Owing
to the significant differences in CD34 expression between benign
and malignant breast lesions, it can potentially be used to
differentiate between the two and can serve as an important
diagnostic marker. Further studies can also be undertaken to
establish its role as a therapeutic target in cases of breast cancer.
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