
Original Article

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

A Study of Myoepithelial Cells in Fine Needle Aspirates from 
Breast Lump Using Antibody to p63 

DOI: 10.21276/APALM.2017.1092

Introduction
Breast diseases are common affliction of the females. 
About 30% of females suffer from benign breast disorders 
and require treatment in their life. Breast lump is a common 
presentation in the surgical outpatient clinic and majority 
have benign breast diseases. [1,2]

Myoepithelial cells of the mammary glands are considered 
to be a key in distinguishing benign from malignant 
disease in fine-needle aspiration cytology (FNAC). The 
identification of myoepithelial cells has been investigated 
using p63 antibodies.[3] p63 is a homologue of p53 normally 
expressed in stratified epithelia like skin, tonsil, esophagus, 
and exocervix. It decorates the nuclei of myoepithelial 
cells, thereby overcoming the cytoplasmic fragility of 
myoepithelial cells in fine needle aspirates. Therefore it 
is better than other myoepithelial cell markers (calponin, 
h-caldesmon, maspin and CD10) that decorate either the 
cytoplasm or cytoplasm and nucleus of the myoepithelial 
cells. In view of this, present study was undertaken to 
study the difference in number of myoepitheal cells 
in aspirates from various breast lesions using anti p63 

immunocytochemistry staining for myoepithelial cells and 
to establish the diagnostic utility of myoepithelial cells in 
various breast lesions

Materials and Methods
This study was conducted in department of pathology on 
50 patients presenting with breast lump during Jan 15- June 
15. The patient consent was taken. The patient was placed 
in supine position for needle aspiration. The lump was 
palpated and overlying skin was thoroughly cleaned with 
antiseptic solution. A 22 or 23 gauge needle (1 to 1.5 inch 
long) with 20ml syringe was used for aspiration. Smears 
were prepared for May Grunwald Giemsa staining as well as 
immunocytochemistry. Subsequently MGG stained smears 
were subjected to quantitative estimation of myoepithelial 
cells per 1000 ductal cells. At least 20 HPF were scanned 
and area with least overlapping of cells was selected. 

Slides were stained for p63 (monoclonal mouse antihuman 
p63 protein clone DAK-p63 ready to use by DAKO was 
used.) and care was taken to ensure that the slides did not 
dry at any step of the staining as it can lead to false negative 
results. Slides were immersed for 5 mins in Phosphate 
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ABSTRACT
Background: Myoepithelial cells of the mammary gland are considered to be a key in distinguishing benign from malignant disease in 
fine-needle aspiration cytology (FNAC). p63 decorates the nuclei of myoepithelial cells. In view of this, present study was undertaken to 
study the difference in number of myoepitheal cells in various breast lesions using anti p63 immunocytochemistry.

Methods: This study was conducted on 50 patients presenting with breast lump. FNA was done, smears prepared were stained with 
May Grunwald Giemsa and subjected to immunocytochemistry for p63. MGG stained smears were subjected to quantitative estimation 
of myoepithelial cells per 1000 ductal cells. Percentage of cell clusters showing p63 positive cells were noted. Only the nuclear 
immunoreactivity for p63 was considered specific. 

Result: Maximum number of cases (26) were in 20 – 29 years age group (55.3%).The mean number of myoepithelial cells in the benign 
lesions was 196.8 while ductal carcinoma had a mean of 5.8.The difference between the mean of myoepithelial cells/1000 ductal cells 
was found to be statistically significant (t- value 4.51 and p-value .000048). The difference in p63 immunostaining between benign and 
malignant lesions was also found to be statistically significant (for positivity of p63 at 0% and > 75% p value <0.001).

Conclusion: We hereby conclude that myoepithelial cells are a key to distinguish benign from malignant lesions in FNAC. Their sensitivity 
is increased by staining with p-63 antibody. We also conclude that presence of more than 74% positive cell clusters is strongly suggestive 
of benign lesions. 
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buffer solution (PBS) and then peroxide block reagent was 
applied for five minutes. Slides were again washed in PBS 
solution for three minutes and power block reagent applied 
for five minutes followed by primary antibody solution 
(anti p 63 ) for 30-40 minutes. They were again immersed 
in PBS solution for 30 minutes. Then secondary antibody 
was applied for 30 minutes and slides again washed in 
PBS solution for 6 minutes . Smear was covered with the 
DAB solution for 10 minutes and then washed in running 
tap water for 3 minutes followed by counter staining with 
hematoxylin for 5 minutes. Slides were again washed in 
running tap water for few minutes. The slides were then 
immersed in 80 % isopropyl alchohol for few minutes in 
coplin jar followed in 100 % isopropyl alchohol for few 
minutes. Percentage of cell clusters showing p63 positive 
cells were noted. Only the nuclear immunoreactivity for 
p63 was considered specific. Cytoplasmic and membranous 
staining was considered nonspecific. The non-parametric 
Mann-Whitney rank sum test was applied to find statistical 
difference in the results.

Result
50 cases were included in this study. After excluding 
3 cases which were inadequate aspirate composed of 
red blood cells and adipose tissue only; 47 cases were 
evaluated for the study. Cases with the diagnosis of acute 
mastitis, breast abscess, fat necrosis and galactocele were 
not included in the study as they had no or very scanty 
breast epithelial and myoepithelial cells. The cases were 
between 17 – 69 years of age, youngest being 17 years 
old and oldest being 69 years old. Maximum number of 
cases (26) were in 20 – 29 years age group (55.3%)[Table 
1]. Out of 47 cases, 08 cases (17%) were malignant and 
39 cases (83%) were benign. The age of patients with 
benign diagnosis ranged from 17 to 62 years with majority 
of cases between 20 – 29 yrs (66.7%). The age group of 
malignant cases was between 35 to 69 years. Maximum 
number of cases fell between 50 – 59 years (37.5%).No 
case of malignancy was seen in patients younger than 35 
years. Out of 47 cases, maximum number of cases (27) 
were of fibroadenoma (57.4%). Invasive Ductal carcinoma 
(08 cases) constituted 17% [Table 2]. Out of 39 benign 
lesions, only 6 cases (15.4%) were >5cm in size while 4 
cases (50%) of malignancy lesions were > 5cm in size. Out 
of 47 cases, 32 were left sided (68%). 

Myoepithelial cells were counted as cells with same or 
smaller size than that of epithelial cells with bipolar shape, 
dense, homogenous chromatin, smooth nuclear outline 
without any nucleoli, stripped cytoplasm, distributed 
within the epithelial clusters or scattered singly in the 
background. Their mean/1000 ductal cells was calculated. 
The mean number of myoepithelial cells in the benign 
lesions was 196.8. The cases of benign breast disease 
with non-specific descriptive diagnosis had the maximum 
number of myoepithelial cells (359.1) followed by 
fibroadenoma(161.1) and granulomatous mastitis (92). The 
ductal carcinoma had very less number of myoepithelial 
cells with a mean of 5.8.The difference between the mean 
of myoepithelial cells/1000 ductal cells in benign and 
malignant lesion was found to be statistically significant 
(t- value 4.51 and p-value .000048)[Table 3].

Stained slides were then evaluated for p63 antibody status. 
Percentage of cell clusters showing p63 positive cells 
were noted. Only the nuclear immunoreactivity for p63 
was considered specific. Cytoplasmic and membranous 
staining was considered nonspecific. 20 cases (74%) of 
fibroadenoma showed p63 positivity in more than 75% cell 
clusters, 4 cases (14.8%)showed p63 positivity in 51-75% 
cell clusters,2 cases (7.4%) showed p63 positivity in 26-
50 % and 1case (3.7%) showed p63 positivity in 20% cell 
clusters(Figure 1). In 7cases (77.7%) of benign breast lesions 
with non-specific descriptive diagnosis, p63 positivity was 
seen in more than 75% cell clusters and 2 cases (22.2%) 
showed p63 positivity in 51-75% cell clusters(Figure 2). 
In Phyllodes tumor (borderline) no p63 positivity was seen 
(Figure 3). 1 case (12.5%) of Ductal carcinoma showed p63 
positive cells in less than 25% cell clusters. Rest 7 cases 
(87.5%) did not show any p63 positivity (Figure 4) [Table4]. 

So in benign lesions 27 cases (69.2%) showed p63 staining 
in more than 75% cell clusters, 6 cases (15.3%) showed 
positivity in 51-75%cell clusters, 2 cases (5.1%) showed 
26-50% p63 positive cell clusters,2 cases (5.1%) had 
1-25% p63 positive cell clusters and 2 cases (phyllodes 
tumor) showed no positivity for p63. In malignant lesions 
only 1 case (12.5%) showed p63 positive cells in less than 
25% cell clusters. The difference between benign and 
malignant lesions was found to be statistically significant 
(for positivity of p63 at 0% and > 75% p value <0.001).

Table 1: Distribution of Cases According to Age
S.NO. Age (in years) No. of cases Percentage

1 10 – 19 02 4.2%
2 20 – 29 26 55.3%
3 30 – 39 07 14.9%
4 40 – 49 05 10.6%
5 50 – 59 04 8.5%
6 60 – 69 03 6.4%
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Table 2: Distribution of Cases According to Diagnosis

Diagnosis No. of cases Percentage
Granulomatous Mastitis 01 2.1%
Fibroadenoma 27 57.4%
Benign Breast Lesion with non-specific descriptive 
diagnosis 09 19.1%

Phyllodes Tumor (borderline) 02 4.2%
Invasive Ductal Carcinoma 08 17%

Table 3: Mean of Myoepithelial Cells / 1000 Ductal Cells in Benign and Malignant Lesions
S.No Lesions Mean

BENIGN
1 Fibroadenoma n = 27 161.1
2 Benign Breast Lesions with non specific descriptive diagnosis n = 9 359.1
3 Granulomatous mastitis n = 1 92

4 Phyllodes tumour n=2
(borderline) 0

Average number of myoepithelial cells in benign lesions 196.8
 MALIGNANT

1 Invasive Ductal carcinoma n = 08 5.87
t- value 4.51 and p-value .000048.

Table 4: percentage of p63+ cell clusters in breast lesions.
Benign lesions 0% 1-25% 26-50% 51-75% >75%
Fibroadenoma n=27 0 1(3.7%) 2(7.4%) 4(14.8%) 20(74%)
Benign breast lesions with non-specific 
descriptive diagnosis n=9 0 0 0 2(22.2%) 7(77.7%)

Phyllodes tumor (borderline) n=2 2(100%) 0 0 0 0
Granulomatous mastitis n=1 0 1(100%) 0 0 0
Invasive Ductal carcinoma n=8 7(87.5%) 1(12.5%) 0 0 0

Fig. 1: Fibroadenoma showing p63 nuclear staining in 
myoepithelial cells(p63 ICC 100x). 

Fig. 2: Benign Breast Disease with non-specific descriptive 
diagnosis showing p63 nuclear staining in myoepithelial 
cells (p63 ICC, 400x).



A-66 P63 Immunocytochemistry in Breast Aspirates

Annals of Pathology and Laboratory Medicine, Vol. 04, No. 01,  January - February, 2017

Fig. 3: Borderline Phyllodes tumor showing p63 negative 
staining (p63 ICC 100x).

Fig. 4: Invasive Ductal carcinoma showing p63 negative 
staining (p63 ICC 400x).

Fig. 5: Invasive Ductal carcinoma showing p63 positive  
cells (P63 ICC 400x).

Discussion
In routine cytologic preparation, the precise identification 
of myoepithelial cells plays a major role in the diagnostic 
assessment of several types of breast lesions. In the 
present study 6% cases were inadequate. Our finding is 
concordant with Jayaram G et al[4] and PB Jarwani et al [5] 
who also found inadequate samples to be 7.43% and 4.5% 
respectively. In our study, maximum number of cases was 
in 20-29 years which is in concordance with the result of 
the studies by Modi P et al, al[6] Singh A et al, [7] Chaudhury 
S et al, [8] Likhar KS et al, [9] Thakkar B et al.[10] Maximum 
number of benign cases was in the age group of 20-29 
years which is near similar to the findings of Modi P et al,[6] 
Likhar KS et al,[9] Rahman MZ et al [11] and Thakkar B et 
al. [10] Maximum number of malignant cases fell between 
50-59 years. Our finding are in concordance with studies 
of A Singh et al,[7] Bukhari MH et al,[12] Chaudhury S et 

al,[8] Likhar KS et al[9] while slightly lower age group of 
41-50yrs was noted by Thakkar B et al.[10]

In our study, 83% cases were benign which is close to the 
finding of Chaudhury S et al[8] (80.77%) while Modi P et al,[6] 
Bukhari MH et al,[12] Thakkar B et al[10] found lower percentage 
of benign cases i.e. 72%, 60%, 54.16% respectively. This 
could be probably because they had additional categories 
of suspicious for malignancy and benign with atypia. Our 
study did not include these categories. In our study 17% 
cases were malignant which is near similar to the findings of 
Modi P et al,[6] Chaudhury S et al,[8] Rahman MZ et al [11] as 
their reported rates of malignancy were 16.7%, 19.23% and 
14.17% respectively.

Fibroadenoma (57.4%) was the major cause of the breast lump 
in this study which is similar to the findings of Nagao T et al[3], 
Modi P et al[6], Bukhari MH et al[12], Rahman MZ et al[11].
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50% of malignant cases had a lump were of size more than 
5cm which is much similar to the study of Ballo et al,[13] 
who reported that in maximum of number of malignant 
cases (78.3%) lump size was more than 2cm. In the present 
study 66% cases were left sided. Hussain MT et al[14] also 
observed similarly that left breast (54%) was involved 
more commonly than the right (46%).

Mean of Myoepithelial cells /1000 ductal cells in benign 
lesions was 196.8 while ductal carcinoma had very less 
number of myoepithelial cells with a mean of 5.8. Pattari 
SK et al[15] reported the number of myoepithelial cells/1000 
ductal cells as 5.1,30.8,28.3 and 38.4 mean in malignant, 
carcinoma in situ, proliferative breast disease and benign 
breast disease respectively. We observed higher mean 
value of myoepithelial cells in benign lesions, however 
the number of myoepithelial cells in ductal carcinoma 
was concordant with the observation of Pattari SK et al.[15] 
They found statistically significant difference between the 
benign and malignant (p-value<.0001) which is concordant 
with the present study.

In our study 69.2% benign cases showed p63 staining in 
more than 75% cell clusters, 15.3% showed 51-75% p63 
positive cell clusters, 5.1% showed 26-50% p63 positive 
cell clusters and 5.1% cases had 1-25% p63 positive 
cell clusters. Phyllodes tumor showed no positivity for 
p63. In malignant lesions only 12.5% cases showed p63 
positive cells in less than 25%, while in the study of 
Anthony M. Harton et al [16] 10.3% benign cases showed 
p63 staining >74% cell clusters, 41.3% cases showed 50-
74% p63 positive cell clusters, 20.6% cases showed 24-
49% p63 positive cell clusters, 13.7% cases had 1-25% 
p63 positive cell clusters and 13.7% cases showed no 
positivity for p63. In malignant lesions 11.7% cases 
showed p63 positive cells in less than 25% cell clusters 
and there (p-value was<.0001) which is concordant with 
our study(p-value <.0001).

Aiad H.A.S. et al[17] also found that 75% benign cases 
showed p63 positivity and 11% cases of malignant 
cases showed p63 positivity. Barbareschi M et al[18] also 
concluded that p63 is a reliable, highly specific, and 
sensitive marker for myoepithelial cells in both histologic 
and cytologic preparation to differentiate between benign 
and malignant cases. Stefanou D et al[19] also studied that 
all benign cases were positive for p63 immunostaining 
in myoepithelial cell while all invasive carcinomas were 
devoid of p63 staining.

In our study phyllodes tumor showed no positivity for p63 
which is concordant with the study of Koker MM et al[20] 
who also observed that phyllodes tumor were consistently 
negative for p63 expression.

Conclusion
We hereby conclude that myoepithelial cells are a key to 
distinguish benign from malignant lesions in fine needle 
aspiration cytology. Their sensitivity is increased by 
staining with p-63 antibody. Benign and malignant breast 
lesions showed significantly different staining pattern for 
p63 (p-value <.0001).Thus p63 is a reliable nuclear marker 
of myoepithelial cells in breast cytology and when used in 
conjuction with morphologic examination it may be useful 
in categorizing problematic cases. We also conclude that 
presence of more than 74% positive cell clusters is strongly 
suggestive of benign lesions. 
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