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ABSTRACT

Objectives: The objective of this study was to analyze as well as compare the immunohistochemical expression of P53 in normal breast tissue and 
cases of fibroadenoma and carcinoma breast.

Methods: The present study was a retrospective analysis over a period of 1 year (2022–2023). A total of 60 cases comprising 10 cases of normal 
breast tissue, 20 cases of fibroadenoma breast, and 30 cases of carcinoma breast were included. Immunohistochemical staining by P53 antigen was 
performed and slides were graded accordingly as Grade 0, 1, and 2 depending on the staining intensity and percentage.

Results: Correlation of P53 staining across the spectrum of normal breast, fibroadenoma, and carcinoma breast showed a significant association 
(p=0.01). There was no significant association between the age and level of P53 expression (p=0.1). On evaluating the association between other 
clinicopathological variables and grade of P53 expression, we found a significant association with regards to tumor size (p=0.0006), tumor grade 
(p=0.043), lymph-vascular invasion (p=0.019), and nodal metastasis (p=0.025).

Conclusion: P53 may be a possible prognostic marker, to help in better therapeutic management of cases of breast carcinoma.
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INTRODUCTION

Globally, the most common malignancy in women is breast cancer, which 
accounts for 14% of all cancers in India [1]. In view of the increasing 
breast cancer burden in our country, medical institutes and hospitals 
have started breast clinics to educate women for self-examination and 
thereby possible early detection of the same [1]. All approaches aim to 
categorize breast carcinoma by prognosis and risk. Invasive carcinomas 
that do not/fail to display characteristics of a specific histologic type are 
classified as invasive carcinoma of no special type (NST) [2].

Invasive carcinoma of NST (ductal) is the most common 
histopathological subtype followed by lobular, medullary, mucinous, 
papillary, tubular, and inflammatory carcinoma [1,2]. The Elston–
Ellis modification of the Scarff–Bloom–Richardson grading system 
is a three-tiered grading system that is of great prognostic relevance 
in breast carcinoma. This method relies on the evaluation of tubule 
formation, mitotic activity, and nuclear morphology of the tumor [2]. 
The TNM system classifies cancers according to local size, lymph node 
involvement (N category), and distant spread (M category). Clinical as 
well as pathological staging is important in breast cancer patients to 
select therapeutic modalities [2].

Breast fibroadenoma is the most common benign breast tumor with the 
highest prevalence among women of reproductive age group [3-5].

It has a reported incidence of 27.6% in women between the ages of 
18 and 40  years [6]. There is a moderately increased risk of breast 
carcinoma development from fibroadenoma (∼2–3-fold) which is 
reported to be persistent with less variation over time [7].

These tumors are comprised both glandular and stromal components. 
Histological features and variants of fibroadenoma have been of great 
interest to both clinicians and pathologists, alike [8]. They are also of 

clinical significance as a potential mimicker of sonological and clinical 
features of carcinoma breast. This can lead to diagnostic challenges [6].

Integration of clinical, radiological, and pathological findings helps in 
the effective management of fibroadenoma breast [5].

P53 was first discovered in the year 1979 and was initially mistaken to 
be an oncogene [9]. The tumor protein P53 (TP53) gene encodes the 
P53 protein which regulates the cell cycle at the G1/S checkpoint for 
deoxyribonucleic acid (DNA) repair, or through induction of apoptosis 
in damaged cells [10,11]. This hereby confers a genome protective 
action. Various genetic polymorphisms and mutations can alter the 
function of P53 protein, and lead to imbalances in cell repair at the 
genetic level [12]. The suppression of negative growth regulation by 
p53 occurs in almost all carcinomas. Under normal cellular conditions, 
p53 signaling appears to be on standby. In response to cellular stresses 
as well as with the effect of upregulatory cellular kinases, activation of 
its signaling cascade occurs [9].

Subregulation and somatic mutations of the P53 protein may lead to the 
development of breast cancer [6]. Accumulation of P53 in neoplastic 
tissues is proportional to the amount of P53 mutations [13]. When 
this happens, cells with mutated P53 protein have increased chances 
to accumulate additional chromosomal rearrangements and further 
mutations. This can assist in the proliferation of mutated cells, which 
modulates the pathway of benign breast disease cells evolving into 
breast carcinoma [6]. Loss of heterozygosity of p53 has been postulated 
to be an initial event in breast carcinomas [12].

The primary objective of this study was to analyze as well as compare 
the immunohistochemical expression of P53 in normal breast tissue 
and cases of fibroadenoma and carcinoma breast. We also aimed to 
analyze P53 expression with other cline pathological parameters.
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METHODS

The present study was a retrospective analysis over a period of 1 year 
(2022–2023). Institutional ethical clearance was obtained. (CIMS/IEC-
02/21/2023).

Histopathological specimens of breast lesions were received in the 
Department of Pathology, and processed. Relevant clinical details were 
also recorded. Following hematoxylin and eosin staining (H and E), a 
histopathological diagnosis was made.

Those diagnosed with breast carcinoma were further subtyped, graded, 
and staged accordingly. Cases of fibroadenoma and invasive ductal 
adenocarcinoma, not otherwise specified, were included in this study 
along with normal breast tissue. Ten cases of normal breast tissue, 20 cases 
of fibroadenoma breast, and 30 cases of carcinoma breast were included. 
Other special subtypes of breast carcinoma were excluded from this study.

Selected blocks were retrieved and immunohistochemical staining 
by P53 antigen (Clone DO-7 and DAKO) was performed and graded 
accordingly. Sections of the tonsil were used as a positive control.

Grading of the immunohistochemical staining [14] was done based 
on percentage of stain positivity and strength of staining intensity as 
follows:
•	 0–10% stained=negative (−), grade 0
•	 10.1–49% stained=positive, grade  1. (heterogeneous and focal 

staining)
•	 >50% stained=positive, grade 2. (homogenous and diffuse staining).

The data were entered into an Excel sheet and analyzed using Statistical 
Packages for the Social Sciences 23 software. Pearson’s Chi-square test 
was used to analyze the level of significance between the degree of P53 
expression and various parameters p<0.05 were taken as statistically 
significant.

RESULTS

A total of 60 cases were analyzed in this study comprising 10 normal 
breasts, 20 fibroadenoma breasts, and 30  cases of invasive ductal 
carcinoma. The ages of the patients ranged from 19 to 70 years.

Cases of carcinoma breast were maximally seen in the 5th  decade. 
Tumor size ranged from 3 cm to 6 cm. Out of the 30 cases of carcinoma 
breast, 20% cases (n=06) were of grade 1, 53.33% cases (n=16) were 
of grade  2, and 26.67% cases (n=08) were of grade  3. 63.33% cases 
(n=19) displayed lymphovascular invasion and 36.67% cases (n=11) 
did not have lymphovascular invasion. About 70% of cases (n=21) 
displayed nodal metastasis and 30% (n=09) cases did not have lymph 
node metastasis (Table 1).

P53 staining expression was given a three-tiered grading (Fig.  1). 
Forty percent of normal breast tissue displayed negative P53 staining, 
and only a single case displayed grade 2 staining (Fig. 2). All cases of 
fibroadenoma displayed grade 1 or grade 2 staining, with 60% of cases 
showing grade 2 staining and 40% of cases showing grade 1 staining 
(Fig. 3).

Maximum number of cases of carcinoma breast (63.33%, n=19) showed 
strong, diffuse staining with P53 (grade  2). 33.33% (n=10) showed 
grade 1 staining and a single case showed negative staining (Fig. 4).

Correlation of P53 staining across the spectrum of normal breast, 
fibroadenoma, and carcinoma breast showed a significant association 
(p=0.01). There was no significant association between the age and 
level of P53 expression (p=0.1). On evaluating the association between 
other clinicopathological variables and grade of P53 expression, we 
found a significant association with regards to tumor size (p=0.0006), 
tumor grade (p=0.043), lympho-vascular invasion (p=0.019) and nodal 
metastasis (p=0.025).

Table 1: Frequencies and percentages of various 
clinicopathological parameters

Variable Frequency Percent
Age

≤42 years 30 50
>42 years 30 50

Size of carcinoma
≤4.8 cm 13 43.33
>4.8 cm 17 56.67

Grade of carcinoma
Grade 1 06 20
Grade 2 16 53.33
Grade 3 05 26.67

Lymphovascular invasion in carcinoma
Absent 11 36.67
Present 19 63.33

Lymph node metastasis in carcinoma
Absent 09 30
Present 21 70

Fig. 1: Bar diagram depicts P53 grade of staining in normal 
breast, fibroadenoma, and carcinoma breast

DISCUSSION

P53 acts on the G1/S checkpoint in the process of DNA repair. Through 
a cascade of reactions, P53 prevents abnormal cells from mitosis and 
completion of cell division [14,15].

Cells having mutated P53 do not have the ability to stop the cell cycle, 
making them unstable, with the accumulation of additional mutations 
leading to the proliferation of these mutated cells and subsequent evolution 
of neoplasms [16-18]. Furthermore, the accumulation of the inactive form 
of P53 leads to an exponential increase in mutant P53 expression due 

Fig. 2: Photomicrograph displays grade 0 (negative) P53 staining 
in normal breast tissue (P53, ×10)
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to increased DNA damage. Hence, the accumulation of P53 protein in 
neoplastic tissues is directly linked to the presence of mutated P53 [19].

In our study, we found an increased P53 expression from normal breast 
tissue to carcinoma breast, with cases of carcinoma breast maximally 
displaying strong diffuse expression. This is in accordance with 
numerous previous studies, where there is increased expression of P53 
in carcinoma breast when compared to cases of benign breast disease 
including cases of fibroadenoma [20-23].

In the cases of invasive ductal carcinoma breast, we found a significantly 
increased P53 expression with respect to increasing tumor size, grade, 
presence of lymphovascular invasion, and nodal metastasis. This points 
to the association of P53 with clinicopathological parameters having a 
worse prognosis.

Dash et al. [24] and Gupta et al. [25] found an increasing P53 expression 
in breast carcinoma with the presence of lymph nodal metastasis. Gupta 
et al. [25] and Yamashita et al. [26] also found a significant correlation 
of P53 expression with increasing tumor grade. This was comparable to 
the findings of our study.

Li et al. [27] discovered a significant association between increased P53 
expression and the presence of lymphovascular invasion and tumor 
grade. They concluded that P53 was an independent factor for worse 
prognosis in breast cancer patients [27].

CONCLUSION

TP53 mutations are found in 30% of breast carcinoma. It is now 
established that P53 expression is associated with adverse prognosis. 
It has also been reported that P53 accumulation is linked to endocrine 
therapy resistance. In the present study, we found maximum p53 
expression in breast carcinoma when compared to fibroadenoma, 
along with a direct correlation with worse clinicopathological factors 
in the cases of invasive ductal carcinoma breast. Further research to 
understand the functions regulated by the P53 gene in tumor cells will 
help to pinpoint its exact role and pave the path for opportunities for 
targeted therapies in vivo P53 may be used as a prognostic marker in 
the future, to help in the better therapeutic management of cases of 
breast carcinoma.
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