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ABSTRACT
Introduction: Breast carcinoma is the most common cancer 
among women and leading cause of mortality. Prognosis of 
breast carcinoma primarily depends on early detection. The 
changes in molecular and antigenic expression in stromal micro-
environment surrounding the tumour cells was noted earlier in 
tumours of skin and gastrointestinal tract which showed loss of 
Cluster of Differentiation 34 (CD34) expression in stromal cell of 
malignant tumours.

Aim: To evaluate the intensity of CD34 staining in benign, 
borderline and malignant lesions of breast and to find out 
whether it can help to differentiate benign and malignant lesions 
from borderline and in-situ carcinomas. 

Materials and Methods: This was a cross-sectional prospective 
study done over a period of 18 months in a tertiary care 
hospital of Bankura, West Bengal, India. Total 78 specimens of 
breast lesions obtained by lumpectomy and Modified Radical 
Mastectomy  (MRM) were first evaluated on routine histology 

and classified as benign, borderline or malignant accordingly. 
Subsequent immunohistochemical staining was performed for 
CD34 and intensity of expression in stromal cells was graded 
from 0 to 3+. Then comparison of CD34 expression in different 
lesions was done and level of significance was assessed by using 
Student’s t-test.

Results: Out of total 78 cases evaluated, 50 (64.1%) were 
categorised as benign and rest 28 (35.9%) were either 
premalignant or malignant lesions. Intensity of CD34 expression 
was found to be significantly higher in benign and in-situ lesions 
compared to malignant epithelial lesions of breast (p<0.05) 
whereas those between borderline and malignant phyllodes 
found to be statistically non significant (p-value 0.342).

Conclusion: CD34 immunostaining can help to differentiate 
benign and in-situ carcinomas from invasive carcinomas, 
however, its role in differentiating borderline from malignant 
phyllodes tumour is limited.

INTRODUCTION
Breast lesions are extremely heterogenous in nature encompassing 
wide range of benign, borderline and malignant tumours. Breast 
carcinoma is the second most common cause of cancer death only 
after lung carcinoma [1]. Though histopathology is considered as gold 
standard for diagnosis of breast lesions, but immunohistochemical 
study also plays a crucial role where histological diagnosis is 
inconclusive especially in differentiating invasive carcinomas from 
in-situ carcinomas. The growth, differentiation and invasiveness 
of the breast tumour is tightly regulated by stromal cells including 
fibroblasts, myoepithelial cells and leukocytes [2]. Normal mammary 
stroma strongly expresses CD34 in most of the fibrocytes [3]. CD34 
is a transmembrane glycoprotein involved in regulation of cell 
adhesion and signal transduction [4]. It is found in mesenchymal 
cells of other organs also like prostate, urinary bladder, fallopian 
tube, thyroid gland, pancreas, colon, uterine cervix and testis [5].

Malignancies arising in aforesaid organs showed loss of CD34 
expression and gain of alpha Smooth Muscle Actin (α-SMA) positive 
myofibroblasts indicating the role of this change in antigenic expression 
in pathogenesis of tumour progression [4,6]. Similarly in breast 
carcinoma CD34 positive fibrocytes undergo alteration in morphology 
and antigenic expression. They acquire plump myofibroblast like 
appearance and show loss of CD34 expression and acquisition 
of α-SMA [7]. This is known as myofibroblastic differentiation. It 

has been suggested that there is an inverse relationship between 
CD34 expression and myofibroblastic differentiation [8]. Only limited 
numbers of literatures are available till date to evaluate the diagnostic 
value of CD34 expression in breast tumours which necessitates 
further study. With better understanding of changes in stromal micro-
environment, this study may help in developing newer target therapy 
in future. Previous studies did not correlate CD34 expression with 
clinical staging of breast cancer.

The present study was conducted to evaluate the intensity of CD34 
expression in benign, borderline and malignant lesions of breast 
and also to find out whether it can help to differentiate borderline 
and in-situ lesions from benign and malignant neoplasms as there 
is often diagnostic dilemma, experienced on routine histopathology. 
An attempt was also made to find out the relation between intensity 
of CD34 staining and clinical stage of malignant breast tumours.

MATERIALS AND METHODS
The present study was a hospital-based prospective cross-sectional 
study done over a period of 18 months (1st March 2020 to 31st August 
2021) in a tertiary care hospital of Bankura, West Bengal, India. The 
present study was conducted after obtaining ethical clearance from 
Institutional Ethical Committee (IEC) (No. BSMC/Aca-371 dated 
4.2.2020) and informed consents from all the participants. Patient 
identity was kept confidential.
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Inclusion criteria: All the lumpectomy and mastectomy specimens 
of breast lesions obtained from patients aged ≥18 years presented 
to the General Surgery Outpatient Department (OPD) with breast 
lump submitted in properly labeled 10% formalin filled container to 
the Department of Pathology during the study period with duly filled 
in histopathology requisition form containing details of patient’s age, 
sex, side of lesion were included in the present study.

Exclusion criteria: The specimens of known inflammatory conditions, 
infectious diseases or specimens sent without formalin were excluded 
from the present study.

Sample size calculation: Sample size was calculated by applying 
the formula 4pq/e2; where ‘p’ is the prevalence. The prevalence of 
CD34 positivity in stromal cell of high grade DCIS was taken as 12% 
[9]. So, p=0.12; q=(1-p) and e=allowable error (8% in the present 
study)=0.08. Thus, the final sample size (n) calculated was 64. To 
avoid bias, a total of 78 cases of lumpectomy and mastectomy 
specimens of breast were included in the present study.

Study Procedure
Total 78 cases of lumpectomy and mastectomy specimens of breast 
were included in the present study. After receiving the sample gross 
inspection was done and the size and appearance of the tumour, 
number of lymph nodes etc., were recorded. The sections from the 
representative areas were submitted for further processing. All the 
sections were stained by routine Haematoxylin and Eosin (H&E) 
and examined under light microscope. A histological diagnosis was 
made including modified Bloom-Richardson histological grading 
and TNM (tumour (T), nodes (N), and metastases (M) staging 
was done wherever applicable [10,11]. The epithelial lesions were 
categorised into benign, premalignant or in-situ and malignant or 
invasive carcinomas. Phyllodes tumours were categorised into 
benign, borderline and malignant subtype based on histological 
findings. Immunohistochemical staining for CD34 was done from 
the preserved paraffin block using the kit, hermo scientific CD34 
(Clone QBEnd/10). 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 (x400). 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

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 [12]. In the present study, Grade-0 and Grade-1 were 
considered as CD34 negative; and Grade-2 and Grade-3 were 
considered as CD34 positive.

Statistical analysis
Statistical analysis was done using Statistical Package for the Social 
Sciences (SPSS) software version 13.0 and Student’s t-test was 
performed to assess the level of significance. 

RESULTS
Total 78 cases were included in the present study. All the participants 
were female and 62% of them were more than 45 years old. Of 
these 50 (64.1%) were benign and rest 28 (35.9%) cases were either 
premalignant in-situ carcinomas or invasive malignant neoplasms. 
Most common benign lesion was fibroadenoma (34%) and the most 
common malignant tumour was invasive carcinoma of no special 
type (39.3%) [Table/Fig-1]. Out of total 28 cases of malignant breast 
tumours included in the present study, 15 cases (53.6%) presented 
with regional lymph node metastasis. Among malignant tumours, 
nine cases were in clinical stage 0 whereas 14 cases were classified 
as stage II and five cases were categorised as stage III tumour. 
On histological grading of 11 cases of invasive carcinoma of no 
special type, 1 case (9.09%) was categorised as grade 1, 6 cases 
(54.55%) as grade 2 and 4 cases (36.36%) as grade 3 lesions with 
grade 2 tumour being the most common type [Table/Fig-2]. All the 
cases were subjected to CD34 staining. [Table/Fig-1] shows the 
distribution of different breast  lesions in the study population and 
their intensity of CD34 staining in stromal cells. Most of the benign 
tumour showed Grade 3 positivity in stromal cells. [Table/Fig-3] is 
showing Grade 3+ staining in a case of fibroadenoma. However, out 
of two cases of fibroadenoma with focal Atypical Ductal Hyperplasia 
(ADH) showed reduced staining intensity for CD34 in the area of 
ADH as represented by Grade 1+ and Grade 2+ staining pattern. 
Among the three cases of ADH, 1 case was negative (Grade1+) and 
2 cases were positive (Grade 2+). Cases of apocrine metaplasia also 

Histological sub-types

No. of 
cases 
n (%)

CD34 staining

Negative Positive

Grade 0 Grade 1+ Grade 2+ Grade 3+ Total No. of positive cases % of positivity

Benign lesions Fibrocystic disease of breast 10 (20) 0 0 0 10 10 100

Fibroadenoma 17 (34) 0 0 0 17 17 100

Fibroadenoma with 
Fibrocystic disease of breast

5 (10) 0 0 0 5 5 100

Benign phyllodes tumour 4 (8) 0 0 0 4 4 100

Apocrine metaplasia 3 (6) 0 1 1 1 2 66.67

Fibroadenoma with ADH 2 (4) 0 1 1 0 1 50

ADH 3 (6) 0 1 2 0 2 66.67

Borderline phyllodes tumour 6 (12) 1 2 3 0 3 50

Premalignant and 
malignant lesions

DCIS 6 (21.4) 4 1 1 0 1 16.67

LCIS 3 (10.7) 1 1 1 0 1 33.33

Invasive carcinoma, NOS 11 (39.3) 11 0 0 0 0 0

Lobular carcinoma 3 (10.7) 2 1 0 0 0 0

Tubular carcinoma 1 (3.6) 1 0 0 0 0 0

Medullary carcinoma 1 (3.6) 1 0 0 0 0 0

Malignant phyllodes tumour 3 (10.7) 2 0 1 0 1 33.33

[Table/Fig-1]:	 CD34 immunostaining pattern in different breast lesions.
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irrespective of their histological grade, it can be concluded that CD34 
expression cannot help to differentiate breast carcinomas of different 
histological grade. No statistically significant difference in CD34 
expression was noted among tumours of different clinical stages 
(p-value >0.05). However, malignant tumours without metastasis in 
regional lymph node showed statistically significant (p<0.05) higher 
grade of CD34 expression compared to those with lymph node 
metastasis.

DISCUSSION
Breast cancer is the most common cancer among women. Life 
time risk of breast carcinoma is one in every 10 women [13]. 
Prognosis of breast cancer largely depends on early diagnosis. 
Better understanding of underlying molecular and cellular basis 
of tumour progression can help in early diagnosis and also 
to develop target therapy in breast carcinomas. The role of 
stromal microenvironment in tumour progression has long been 
discussed in relation to various tumours. The stroma surrounding 
the tumour greatly differs from normal stroma with alteration in 
protein synthesis and it regulates the proliferation of epithelial 
component of the tumour [14-16]. Progression of in-situ to 
invasive carcinoma is an important yet poorly understood area 
of tumour progression. So differentiating DCIS and LCIS from 
benign and invasive carcinoma is critically important as earlier 
diagnosis is the most important step in the management of breast 
carcinoma. Though histology is considered as the gold standard 
for diagnosis of breast tumour, but immunohistochemical study 
has proven to play indispensible role when there is a diagnostic 
dilemma as often experienced by histopathologists. CD34 is 
a transmembrane glycoprotein expressed by many cells in 
our body like haematopoietic stem cells, endothelial cells and 
messenchymal cells of various organs including stromalfibrocytes 
of breast. They play a major role in cell adhesion, signal 
transduction and matrix substance production. It has also been 
claimed that CD34 molecule may also play role in host response 
to tissue injury [3,17]. Previous studies have shown that loss of 
CD34 staining in stromal cells may help to distinguish malignant 
from benign tumours of skin and gastrointestinal tract [18-20]. 
Recent studies have also proposed the feasibility of targeting 
tumour stroma including fibroblasts derived factors for treatment 
of cancer [3]. The present study was conducted to assess the 
role of CD34 in differentiating benign lesions from borderline and 
malignant tumours of breast. Most of the tumours evaluated in 
present study were benign comprising 64.1% of all tumours with 
fibroadenoma being the most common type (34%). Malignant 
and premalihnant tumours constituted 35.9% of the cases with 
invasive carcinoma of no special type as the major tumour type 
(39.3%). Distribution of breast tumours found in this study was 
in concordance with the previous study done by Cimpean AM et 
al., [2]. In the present study, most of the benign lesions of breast 
showed Grade 3+ staining for CD34 in stromal cells except three 
cases of apocrine metaplasia, three cases of ADH and in the focal 
area of ADH in two cases of fibroadenoma showed Grade 1+ to 
Grade 2+ staining with positivity rate being 66.67% each for first 
two categories and 50% for the last one respectively. The finding of 
the present study was comparable to the previous study by Khan 
AA et al., [12]. They also observed Grade 2+ to Grade 3+ staining 
pattern of CD34 in 96% of the cases of ADH [12]. Chauhan H et 
al., demonstrated diffuse loss of CD34 expression in 50% cases 
of ADH which is similar to this study [9]. Cimpean AM et al., 
found retention of CD34 positivity in 100% cases of fibroadenoma 
with ADH with decreased intensity in their study [2]. Reduced 
expression of CD34 in the areas of ADH may be indicative of the 
premalignant nature of the lesion. Similar to this study Khan AA 
et al., also found reduced intensity of CD34 staining in cases of 
apocrine metaplasia as represented by Grade 2+ to Grade 3+ 
staining in only 53.33% cases compared to 66.67% cases in 

Parameters assessed
Total no. 
of cases

No. of cases 
with loss of 

CD34 expression (%) p-value

Regional lymph 
node metastasis

Present 15 15 100 Significant 
(p<0.05)Absent 13 10 76.92

Histological 
grade

Grade 1 1 1 100
Non 

significant
Grade 2 6 6 100

Grade 3 4 4 100

[Table/Fig-2]:	 CD34 expression pattern in malignant breast tumours in relation to 
regional lymph node status and histological grade of the lesion.

[Table/Fig-3]:	 Fibroadenoma (a) showing intracanalicular pattern on histology 
(H&E, x100); (b) Showing Grade 3+ staining in stromal cells (CD34, x100).

[Table/Fig-4]:	 Malignant phyllodes tumour (a) showing pleomorphic spindle cells 
on histology (H&E, x400); (b) Showing complete loss of CD34 expression in stromal 
cells (CD34, x100).

showed reduced expression of CD34. Cases of Ductal Carcinoma 
In-Situ (DCIS) showed higher frequency of loss of CD34 expression 
compared to Lobular Carcinoma In-Situ (LCIS) (83.33% vs 66.67%). 
Complete loss of CD34 expression was found in most of the invasive 
malignant neoplasms except a single case of malignant phyllodes 
tumour showed retention of CD34 staining (Grade 2+). [Table/Fig-4] 
is showing complete loss of CD34 staining in a case of malignant 
phyllodes tumour.

[Table/Fig-5]:	 Invasive carcinoma of breast, no special type: (a) Showing sheets 
of atypical ductal cells (H&E, x400); (b) Showing complete loss of CD34 staining in 
stromal cells (CD34, x400).

The difference in CD34 expression between benign and both in-
situ and invasive malignant tumours were found to be statistically 
extremely significant (p<0.001) whereas those between borderline 
and malignant  phyllodes found to be statistically non-significant 
(p-value 0.342). Among tumours of epithelial origin, in-situ carcinomas 
show statistically significant (p-value=0.0146) retention of CD34 
expression in stromal cells compared to invasive carcinomas. As all 
the cases of invasive carcinoma of no special type showed complete 
loss of CD34 expression in stromal cells [Table/Fig-5] (Grade 0) 
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the present study [12]. The present study depicted statistically 
significant (p<0.001) loss of CD34 expression in stromal cells of 
in-situ carcinomas compared to benign lesions indicating their 
premalignant behaviour. In the present study, out of six cases of 
DCIS and three cases of LCIS, only two cases including one case 
from each sub-type showed retention of CD34 expression (Grade 
2+). So in the present study, 33.33% cases of LCIS showed 
CD34 expression. This finding was comparable with Cimpean 
AM et al., and Chauhan H et al.,they also found retention of 
CD34 expression in all cases of LCIS [2,9]. Khan AA et al., 
found CD34 expression in 88.5% of LCIS cases [12]. It has been 
observed that 20-30% cases of LCIS develop invasive carcinoma 
subsequently [21]. This indicates the premalignant nature of 
LCIS which is corroborative with the loss of CD34 staining in a 
substantial population of cases in the present study. The relation 
between pattern of CD34 expression and DCIS was found to 
be variable in different studies. [Table/Fig-6] demonstrating the 
comparison of CD34 expression pattern in DCIS as found by 
present and previous studies [2,8,9,12]. So, it was found that 
CD34 expression in DCIS found in current study was comparable 
to the pattern observed in high grade DCIS particularly in 
previous studies. Irrespective of the histological sub-type, all 
categories of invasive carcinomas including invasive carcinoma 
of no special type, lobular carcinomas, tubular carcinoma, 
medullary carcinoma showed complete loss of CD34 staining 
in stromal cells. This finding was in concordance with previous 
studies [4,5,8,17,20]. The present study and Cimpean AM et al., 
found less marked loss of stromal CD34 expression in invasive 
lobular carcinoma compared to Invasive Ductal Carcinoma (IDC) 
[2]. In contrast Kuroda N et al., found similar frequency of CD34 
loss in both IDC and ILC [22]. The intensity of CD34 expression 
was found to be significantly higher in-situ carcinomas compared 
to invasive carcinomas with p-value <0.05. It was concluded 
that CD34 staining can be utilised to differentiate in-situ from 
invasive carcinomas when histology alone is inconclusive. In the 
present study, stromal expression of CD34 was found among 
100%, 50% and 33.33% of benign, borderline and malignant 
phyllodes tumour respectively. Cimpean AM et al., also found 
loss of CD34 expression in malignant phyllodes tumour [2]. 
There was a statistically significant difference in CD34 expression 
among benign and borderline phyllodes tumour, however the 
difference was not statistically significant between borderline and 
malignant phyllodes tumour. So, it was concluded that though 
CD34 staining can be used to differentiate benign phyllodes 
from borderline or malignant tumours, but it cannot be utilised to 
differentiate borderline from malignant phyllodes tumour. Overall, 
the difference in CD34 expression among benign and malignant 
tumours of breast was found to be highly statistically significant 
(p<0.001) which was similar to the observation noted by Khan 
AA et al., [12]. Statistically significant higher intensity of CD34 
staining was also noted in carcinomas without regional lymph 

node metastasis compared to those with lymph node metastasis 
(p-value <0.05). However, no significant association was found 
with the histological grade and clinical stage of the tumour.

To summarise, statistically significant (p<0.05) difference in extent 
of CD34 staining was noted among benign, in-situ and invasive 
malignant epithelial tumours of breast. So, it can be utilised for 
differentiating benign from in-situ and in-situ from invasive malignant 
tumours, especially when there is a diagnostic dilemma on routine 
histology. However, there was no statistically significant difference 
in intensity of CD34 expression among borderline and malignant 
phyllodes tumour in the present study.

Limitation(s)
Acquisition of α-SMA expression in stromal cells of malignant 
tumours of breast which is indicative of myofibroblastic differentiation 
of stromal fibrocytes could not be evaluated in the present study.

CONCLUSION(S)
It was concluded that, CD34 can play crucial role in differentiating 
benign from in-situ and in-situ from invasive malignant epithelial 
tumours of breast. It can also be used to differentiate benign from 
malignant phyllodes tumour of breast, but its role in differentiating 
borderline from malignant phyllodes tumour is limited.
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Study done by
Publication 

year Lesion category

Retention of 
CD34 expression 

(%)

Present study 2022 DCIS 16.67

Khan AA et al., 
[12]

2017
DCIS-Low grade 92

DCIS-High grade 13

Cimpean AM 
et al., [2]

2005 DCIS 0

Chauhan H et al., 
[9]

2003

DCIS-Low grade 60

DCIS-Intermediate 
grade

62

DCIS-High grade 22

Barth PJ et al., [8] 2002 DCIS 0

[Table/Fig-6]:	 Comparison of CD34 expression pattern in DCIS between present 
and previous studies [2,8,9,12].
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