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Abstract
Background: Breast lesions encompass a wide spectrum of pathological entities that vary in morphology, clinical behavior, and 
therapeutic response. Identification of the myoepithelial cell layer is crucial for differentiating invasive carcinomas from benign 
and preinvasive lesions with overlapping histologic features. Among various myoepithelial markers, p63 is a nuclear protein 
that specifically highlights myoepithelial cell nuclei and is not expressed in vascular smooth muscle, stromal myofibroblasts, or 
adipocytes, making it a highly specific and reliable marker. This study aimed to evaluate the diagnostic utility of p63 immunostaining 
in the histopathological assessment of breast lesions and its role in differentiating non-invasive from invasive carcinomas.

Materials and methods: A total of 53 breast tissue specimens received in the Department of Pathology were analyzed. All samples 
underwent routine tissue processing and hematoxylin and eosin (H&E) staining, followed by immunohistochemical evaluation 
using the p63 antibody. Normal breast tissue served as the positive control for p63 expression.

Results: Of the 53 cases, 30 were benign, 5 were premalignant, and 18 were malignant. None of the malignant lesions showed p63 
positivity. In contrast, all benign and premalignant lesions exhibited nuclear staining with variable distribution. Continuous nuclear 
positivity (score 3) was observed in non-proliferative benign lesions, partial or discontinuous staining (score 2) in proliferative 
lesions, and scattered discontinuous staining (score 1) in premalignant lesions such as ductal carcinoma in situ, characterized by 
at least two intervening negative nuclei between positive ones.

Conclusion: Histopathological evaluation of breast lesions may occasionally present diagnostic challenges. Incorporating 
myoepithelial immunomarkers such as p63 provides valuable supportive evidence for distinguishing invasive carcinomas from 
benign proliferative and preinvasive lesions that retain an intact myoepithelial layer.
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Introduction

Breast lesions encompass a wide spectrum of 
pathological entities with significant clinical and 
morphological heterogeneity [1]. They are among the 
most frequently encountered conditions in women, 
often requiring prompt histopathological evaluation 
supported by immunohistochemistry (IHC) [2]. 
Globally, breast cancer accounts for approximately 22% 
of all female malignancies, making it the most common 
cancer among women [2,3]. Ductal carcinomas, believed 
to originate from the terminal duct–lobular units, 
represent the predominant histological subtype [4].

The glandular architecture of the breast consists of 
an inner layer of luminal epithelial cells surrounded 

by an outer layer of myoepithelial cells (MECs). These 
MECs form a crucial component of the terminal duct–
lobular unit, providing both structural and functional 
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support. Although they can sometimes be identified 
on routine hematoxylin and eosin (H&E) sections, 
immunohistochemical staining is often required for 
their reliable visualization [5,6]. Recognition of an 
intact myoepithelial cell layer is diagnostically essential 
to differentiate benign and proliferative lesions, as well 
as in situ carcinomas, from invasive breast malignancies 
[7].

Among various myoepithelial markers, p63 a nuclear 
transcription factor belonging to the p53 gene family is 
highly specific for the myoepithelial cells of the normal 
breast [6]. It is also expressed in the basal and epithelial 
cells of several other tissues, including the skin, 
esophagus, ectocervix, urinary bladder, salivary glands, 
prostate, and bronchi [5,6]. Unlike other markers such 
as smooth muscle actin (SMA), calponin, caldesmon, 
smooth muscle myosin heavy chain (SMMHC), 
cytokeratin 5/6, and CD10, p63 shows exclusive 
nuclear staining and does not cross-react with stromal 
myofibroblasts, vascular smooth muscle, or adipocytes 
[7,8]. Because of this high specificity, p63 serves as a 
superior marker for identifying myoepithelial cells and 
can be incorporated into immunohistochemical panels 
to resolve diagnostically challenging breast lesions [9].

In normal breast tissue, p63 expression appears as 
continuous, intense nuclear staining [10]. Benign 
non-proliferative lesions retain continuous positivity, 
proliferative lesions exhibit discontinuous or patchy 
positivity, and in situ carcinomas demonstrate only focal 
expression [11,12]. Invasive carcinomas, characterized 
by the absence of the myoepithelial cell layer, show 
complete loss of p63 staining [13,14]. Therefore, p63 
expression provides a valuable diagnostic clue in 
distinguishing benign, proliferative, in situ, and invasive 
breast lesions [15,16].

This study aims to evaluate the pattern of p63 
immunostaining in benign, in situ, and invasive breast 
lesions, and to assess its diagnostic significance in 
differentiating non-invasive from invasive breast 
carcinomas.

Materials and methods
This study was conducted on 53 breast tissue specimens 
received in the Histopathology Unit, Department of 
Pathology, Belagavi Institute of Medical Sciences and 
Hospital, between November 2020 and May 2022, 
irrespective of the patient’s age and gender. Relevant 
clinical data, including patient history and examination 
findings, were obtained for all cases. The study was 
approved by the Institutional Ethics Committee.

All specimens were fixed in 10% neutral buffered 
formalin, routinely processed, and stained with H&E 

for detailed histopathological evaluation. Unstained 
paraffin sections were subsequently subjected to 
immunohistochemical staining using the p63 antibody, 
employing the standard non-biotin polymerized 
horseradish peroxidase (HRP) method. Normal breast 
tissue was used as a positive control to validate the 
staining results. The study included patients of all age 
groups and both sexes, and the sample types comprised 
core needle biopsies, trucut biopsies, lumpectomy, and 
mastectomy specimens.

Immunohistochemical analysis for p63 was performed 
on formalin-fixed, paraffin-embedded tissue sections 
using the avidin–biotin peroxidase complex (ABC) 
method. Appropriate positive and negative controls 
were included in each staining run to ensure 
consistency and reproducibility. Sections were 
incubated with monoclonal anti-p63 antibody, followed 
by visualization using a diaminobenzidine (DAB) 
chromogen. Hematoxylin was applied as a counterstain. 
Only distinct nuclear staining was considered positive 
for p63 expression, while any cytoplasmic staining was 
disregarded.

Evaluation of p63 immunoreactivity was performed by 
assessing the nuclear staining pattern of myoepithelial 
cells at the periphery of ducts and lobules in benign 
and premalignant lesions, and around tumor nests in 
malignant lesions. The staining pattern was classified 
according to continuity and intensity, following the 
scoring criteria described by Verma et al. [10]. Cases 
demonstrating continuous strong nuclear staining (score 
3) indicated a complete circumferential myoepithelial 
layer, whereas less continuous or patchy nuclear staining 
(score 2) reflected partial preservation. Discontinuous 
or focal nuclear staining (score 1) represented focally 
disrupted myoepithelial layers, and negative staining 
(score 0) indicated a complete absence of myoepithelial 
cells.

Each case was independently evaluated by two 
pathologists to minimize observer bias. The p63 
expression pattern and corresponding scores were 
then correlated with the histopathological diagnosis 
to determine the diagnostic significance of p63 in 
differentiating benign, in situ, and invasive breast 
lesions.

Results
A total of 53 breast lesion cases were analyzed in the 
present study. Among these, 30 cases (56.6%) were 
benign, 5 cases (9.4%) were premalignant, and 18 cases 
(34.0%) were malignant.

The benign category included 17 cases of fibroadenoma 
(Figure 1a), 6 cases of fibrocystic disease, 3 cases of 
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usual ductal hyperplasia, 2 cases of benign phyllodes 
tumor, 1 case of tubular adenoma, and 1 case of benign 
papilloma.

The premalignant group comprised 5 cases of ductal 
carcinoma in situ (DCIS), whereas the malignant group 
consisted of 15 cases of invasive ductal carcinoma – not 
otherwise specified (IDC-NOS) (Figure 1b), and 3 cases 
of papillary carcinoma. The distribution of various 
breast lesions is summarized in Table 1.

Table 1: Distribution of different breast lesions.

Diagnosis No of cases Percentage (%)

Benign

Fibroadenoma 17 32.07%

Fibrocystic disease 06 11.32%

Benign phyllodes tumor 02 3.77%

Tubular adenoma 01 1.88%

Usual ductal hyperplasia 03 5.66%

Benign papilloma 01 1.88%

Premalignant

Ductal carcinoma insitu 05 9.44%

Malignant

Infiltrating ductal 
carcinoma, not otherwise 
specified

15 28.30%

Papillary carcinoma 03 5.66%

Total 53 100%

Age- and size-wise distribution
The age of patients in the present study ranged from 
14 to 75 years. The majority of cases, 21 (39.6%), 
were observed in the 31–50-year age group, indicating 
that breast lesions are most prevalent during the 
reproductive and perimenopausal periods.

With respect to tumor size, most lesions measured 
between 2 and 5 cm, accounting for 38 cases (71.7%). 
The mean size of benign tumors was 3.5 cm, whereas 
malignant tumors demonstrated a larger mean size of 
7.5 cm (Table 2).

p63 expression
In the present study, a total of 53 breast lesions were 
evaluated for p63 immunohistochemical expression. 
Among these, 30 cases (56.6%) were benign, 5 cases 
(9.4%) were premalignant, and 18 cases (33.9%) were 
malignant (Table 3).

All benign lesions demonstrated nuclear positivity 
for p63, whereas all malignant cases were completely 

negative. The premalignant lesions, represented by 
ductal carcinoma in situ (DCIS), exhibited focal or 
discontinuous nuclear staining, corresponding to the 
lowest level of p63 expression among the positive 
categories.

Table 2: Distribution of cases based on the size of the lump 
(n = 53).

Size (cm)
Benign Malignant Total

No % No % No %

 < 2cm 01 1.89% - - 01 1.89%

 2-5 cm 30 56.60% 08 15.09% 38 71.69 %

 > 5 cm 02 3.77% 12 22.65% 14 26.42%

 Total 33 62.26% 20 37.74% 53 100%

Within the benign group, fibroadenoma was the most 
frequent lesion and showed continuous, intense nuclear 
staining with a score of 3 (Figure 2A). Benign papilloma 
also demonstrated a similar pattern of continuous 
p63 nuclear positivity (score 3). Other benign lesions, 
including fibrocystic disease, usual ductal hyperplasia, 
and tubular adenoma (Figure 2B), exhibited less 
continuous nuclear staining with a score of 2.

Premalignant lesions such as ductal carcinoma in situ 
displayed focal or discontinuous nuclear staining with a 
score of 1 (Figure 3). In contrast, all malignant lesions, 
including invasive ductal carcinoma (Figure 4) and 
papillary carcinoma, showed a complete absence of p63 
expression.

Figure 1: Microphotograph of: (a) Fibroadenoma (H&E, 
200x); (b) Invasive papillary carcinoma (H&E, 400x).
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Figure 2: Microphotograph of: IHC: (a) p63 expression 
in Fibroadenoma (Score-3) (200x), (b) p63 expression in 
Tubular adenoma (Score-2) (400x).

Figure 3: Microphotograph of IHC - p63 expression in Ductal 
carcinoma in situ (Score – 1) (200x).

Figure 4: Microphotograph of IHC - p63 expression in Invasive 
ductal carcinoma (NOS) (Score – 0) (400x).

Table 3: p63 scoring in different spectrum of breast lesions.

Type of breast lesions No of cases
p63 scoring

Score-0 Score-1 Score-2 Score-3

Benign

Fibroadenoma 17 

Fibrocystic disease 06 

Benign phyllodes tumor 02 

Tubular adenoma 01 

Usual ductal hyperplasia 03 

Benign papilloma 01 

Premalignant

Ductal carcinoma in situ 05 

Malignant

Invasive ductal carcinoma, not otherwise specified 15 

Papillary carcinoma of breast 03 

Total 53

Discussion

In the present study comprising 53 breast lesions, 
benign cases formed the majority (56.6%), followed 
by malignant (33.9%) and premalignant lesions. This 

distribution closely resembles the findings of Verma 
et al. [1], who reported 67.6% benign and 32.4% 
malignant lesions. Similarly, Stefanou et al. [7] observed 
52.63% benign and 36.09% malignant cases, whereas 
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Werling et al. [10] reported a lower proportion of 
benign lesions (12.8%) and a higher incidence of 
malignant cases (41.17%). These inter-study variations 
may be attributed to differences in sample size, study 
population, and inclusion criteria.

Among the benign lesions, fibroadenoma was the 
most frequent (49.3%), which is consistent with the 
majority of published series, where fibroadenoma 
accounts for approximately 46–68% of benign breast 
lumps [1,7]. Other benign lesions encountered included 
fibrocystic disease, usual ductal hyperplasia, benign 
phyllodes tumor, and papilloma. The predominance of 
fibroadenoma in younger women reflects the hormonal 
responsiveness of breast tissue during the reproductive 
years, particularly to estrogen and progesterone.

In the malignant category, infiltrating ductal carcinoma–
not otherwise specified (IDC-NOS) was the most 
common histological subtype (28.3%), consistent with 
the findings of Verma et al. [1] (27.5%) and Stefanou et 
al. [7] (23.3%). IDC-NOS represents the most frequent 
invasive carcinoma worldwide, demonstrating a broad 
spectrum of morphologic appearances and prognostic 
behaviors. Papillary carcinoma was less frequent 
(5.6%), similar to the low prevalence reported by 
Werling et al. [10] and Moraes Schenka et al. [15], 
who described papillary carcinoma as an uncommon 
histologic variant.

The age of patients ranged from 14 to 75 years, with 
the highest incidence (39.6%) in the 31–50-year age 
group. This observation corresponds with the studies 
of Verma et al. [1], Stefanou et al. [7], and Werling et 
al. [10], who also documented peak occurrence in the 
fourth and fifth decades. The increased prevalence of 
breast lesions during this period can be attributed to 
cyclical hormonal influences, lactational changes, and 
cumulative genetic mutations.

Tumor size in the present study varied from 0.5 cm to 
8 cm, with most lesions (71.7%) measuring between 
2–5 cm. Only 3.7% of benign lesions exceeded 5 cm, 
while 22.6% of malignant cases were larger than 5 cm. 
These findings align with Verma et al. [1], who reported 
that lesions larger than 2 cm were more likely to be 
malignant. Tumor size remains an important prognostic 
indicator in breast carcinoma and often correlates with 
advanced stage and lymph node involvement.

p63 expression
Immunohistochemical analysis revealed that all 
benign and premalignant lesions were positive for p63 
expression, whereas all malignant lesions were negative. 
This distinct difference underscores the diagnostic value 
of p63 as a specific marker of myoepithelial cells.

In benign lesions such as fibroadenoma and papilloma, 
p63 showed continuous, strong nuclear positivity (score 
3), representing an intact myoepithelial layer. Lesions 
like fibrocystic disease, usual ductal hyperplasia, and 
tubular adenoma displayed less continuous nuclear 
staining (score 2). Premalignant lesions, particularly 
ductal carcinoma in situ (DCIS), demonstrated weak 
or discontinuous nuclear staining (score 1), consistent 
with partial myoepithelial attenuation. In contrast, all 
invasive carcinomas, including IDC-NOS and papillary 
carcinoma, completely lacked p63 expression.

Our findings are comparable to those of Barbareschi et 
al. [5], who studied 384 breast samples and reported 
consistent p63 positivity in benign lesions and complete 
absence in invasive carcinomas. Similarly, Wang et al. 
[6] demonstrated that p63 expression was confined to 
myoepithelial nuclei in normal ducts, reduced in ductal 
hyperplasia and carcinoma in situ, and entirely lost in 
invasive carcinoma. Stefanou et al. [7] and Werling et al. 
[10] also confirmed that p63 is a reliable nuclear marker 
useful for distinguishing in situ from invasive lesions.

The diagnostic role of p63 is supported by its nuclear 
localization and absence of cross-reactivity with stromal 
myofibroblasts, vascular smooth muscle cells, or 
adipocytes [8,9]. Other markers such as SMA, calponin, 
or CD10 may stain non-myoepithelial components, 
potentially leading to diagnostic ambiguity. Hence, 
p63 is often incorporated into immunohistochemical 
panels for difficult or borderline cases [3,4]. Loss of 
p63 expression in invasive carcinomas corresponds to 
the disruption of the myoepithelial layer and basement 
membrane, key morphological features of invasion 
[2,19,20]. Koker and Kleer [11] also emphasized the high 
specificity of p63 for identifying metaplastic carcinomas, 
further underscoring its diagnostic relevance.

Recent literature continues to substantiate the 
diagnostic and biological importance of p63 in breast 
pathology. Gatti et al. [26] emphasized that p63 plays 
a pivotal role “at the crossroads between stemness 
and metastasis,” linking its expression to tumor 
differentiation and progression. Saini et al. [28] and 
Aden et al. [27] demonstrated consistent nuclear p63 
positivity in benign and in situ lesions, with complete 
loss in invasive carcinomas, reaffirming its reliability 
in confirming myoepithelial integrity. Rajitha et al. [30] 
observed a significant association between p63 loss and 
higher tumor grade, suggesting potential prognostic 
relevance. Similarly, Velamala et al. [29] reported strong 
p63 expression in benign and borderline lesions among 
South Indian patients, underscoring its diagnostic 
reproducibility across populations.

Collectively, these findings corroborate the present 
study’s results and highlight p63 as a sensitive, specific, 
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and reproducible immunomarker, useful not only for 
differentiating invasive from non-invasive lesions but 
also as a possible indicator of tumor behavior.

Overall, the present study reinforces the role of p63 
as a highly specific nuclear myoepithelial marker that 
aids in distinguishing benign and preinvasive lesions 
from invasive carcinomas. Incorporation of p63 
immunostaining into the histopathological evaluation 
enhances diagnostic confidence, particularly in cases 
with overlapping morphology or limited biopsy 
material.

Conclusion

The present study underscores the diagnostic value 
of p63 immunostaining in differentiating the full 
spectrum of breast lesions. All benign and premalignant 
lesions demonstrated nuclear p63 positivity, whereas 
all malignant lesions were completely negative, 
reaffirming that the loss of the myoepithelial layer 
is a hallmark of invasion. A clear correlation was 
observed between histomorphological patterns and 
p63 expression intensity—continuous staining in 
benign lesions, discontinuous staining in premalignant 
lesions, and complete absence in invasive carcinomas. 
No significant association was found between p63 
expression and clinicopathological parameters such 
as patient age, tumor size, histologic grade, or lymph 
node status. Overall, p63 proves to be a sensitive and 
specific nuclear myoepithelial marker that enhances 
diagnostic confidence in distinguishing benign, in situ, 
and invasive breast lesions. Its routine inclusion in 
immunohistochemical evaluation aids accurate diagnosis 
and supports appropriate clinical management.
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