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ABSTRACT

Background: The death toll from gynaecological cancers is disproportionately
high due to ovarian cancer. Because of their heterogeneity and similarities to
other pelvic tumours, particularly those that originate, diagnosing serous
ovarian tumors—one of the most prevalent types—can be challenging. This
study seeks to examine the immunohistochemistry expression of p53 in
ovarian tumours, particularly in serous tumours that cause alterations.
Materials and Methods: A retrospective investigation of 150 ovarian tumour
cases, encompassing both benign and malignant serous tumours, was
performed using a pathology database during a 5-year duration. This study was
conducted at the department of Pathology, ESIC Medical College, Kalaburagi,
Karnataka, India from the November 2023 to October 2024. Histological
sections were stained using p53 monoclonal antibodies to evaluate
immunohistochemical expression. Tumours were classified as serous
carcinomas, serous borderline tumours, and serous cystadenomas. The
intensity and pattern of p53 expression were compared among tumour types,
and relationships with alterations were examined using statistical methods.
Results: Serous carcinoma accounted for 50 cases, serous borderline tumours
for 30, and serous cystadenomas for 70. In 85% of serous carcinomas, 30% of
serous borderline tumours, and 10% of serous cystadenomas, positive p53
staining was noted. Significantly, hyperplastic and atypical alterations were
associated with increased p53 expression, and 60% of serous carcinoma cases
included. Benign tumours did not cause any noticeable modifications. Because
of the strong association between p53 overexpression and cancerous
behaviour, it may be useful as a diagnostic tool for serous ovarian tumours.
Conclusion: Particularly helpful for distinguishing between benign and
malignant serous ovarian tumours, the immunohistochemistry presence of p53
offers important diagnostic information. This could be useful in developing
better methods of ovarian cancer early detection and diagnostic procedures.
Keywords: Ovarian tumors, serous tumors, p53, immunohistochemistry,
changes, malignant ovarian cancer, tumor markers, histopathology.

INTRODUCTION

An estimated 300,000 new cases of ovarian cancer
are detected every year, making it a leading cause of
mortality and morbidity among women globally.
The specific cause of ovarian cancer is still a
mystery, but we do know that it has a complicated

pathophysiology that includes a number of
hormonal, environmental, and genetic
components.l Of the several histological subtypes
of ovarian tumors, the most prevalent is serous
tumors, which comprise around 70% of all ovarian
malignancies. Among these, you can find benign
serous cystadenomas, more aggressive Sserous
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borderline tumors (SBTs), and the worst-case
scenario, high-grade serous carcinomas (HGSC).[>4
Because they seem so similar to other pelvic tumors,
detecting serous ovarian tumors can be difficult.
Ovarian cancer research has suggested the
possibility that many high-grade serous carcinomas
(HGSCs) may originate from precursor lesions
within the peritoneal cavity. Findings showing
precursor  lesions, including intraepithelial
carcinoma (TIC), are frequently present in
individuals with HGSC, lending credence to this
idea and implying a clear correlation between early
epithelial abnormalities and the progression of these
aggressive tumors.>-71

Serous tumors are driven by a complicated network
of genetic changes, with p53 gene mutation being
one of the most well-established. A tumor
suppressor protein called P53, which is encoded by
the TP53 gene, is essential for cellular homeostasis
regulation, apoptosis induction, and mutation
prevention [6-8]. One defining feature of high-grade
serous carcinoma is the presence of p53 gene
mutations, which cause the abnormally produced
protein to accumulate. One diagnostic indicator that
can differentiate malignant lesions from benign or
borderline tumors is the overexpression of p53,
which is frequently found in these tumors.
Furthermore, high-grade serous carcinomas are
known to be aggressive, and p53 mutations are a
contributing factor to this aggressiveness by causing
genomic instability and unchecked cell division.[]
Despite p53's well-established function in ovarian
cancer, little is known about its role in the
progression and classification of serous tumors. A
thorough examination of p53 expression in relation
to different subtypes of serous tumors is still absent,
despite earlier research concentrating on the
histological features of ovarian tumors. Not much is
known about the use of p53 immunohistochemistry
to differentiate benign, borderline, and malignant
serous tumors. 820

This work intends to fill that void by investigating
the histological classification of serous ovarian
tumors and the immunohistochemistry expression of
p53 in various subtypes. Our main goal is to
investigate the potential link between p53
overexpression and tumor aggressiveness, tumor
grade, and histopathological differentiation. If

found, this association could aid in the classification
of ovarian tumors. Our research seeks to shed light
on the pathogenesis of serous ovarian tumors by
examining the connection between p53 expression
and tumor progression. This, in turn, could lead to
more accurate diagnostics, earlier detection, and
more effective treatment options for patients.[°-
Additionally, this study aims to add to the
expanding amount of research on serous carcinoma
pathogenesis and investigate the potential
therapeutic effects of wusing p53 as an
immunohistochemical marker in the standard
diagnostic procedure for ovarian tumors. By
utilizing recent developments in
immunohistochemistry and molecular pathology, we
aim to create a more solid system for classifying
ovarian tumors, which will provide fresh insights
into the biology behind this fatal disease.['0-12]

MATERIALS AND METHODS

A retrospective investigation of 150 ovarian tumour

cases, encompassing both benign and malignant

serous tumours, was performed using a pathology

database over a 5-year period. This study was

conducted at the department of Pathology, ESIC

Medical College, Kalaburagi, Karnataka, India from

the November 2023 to October 2024. Histological

sections were stained using p53 monoclonal

antibodies to evaluate immunohistochemical

expression. Tumours were classified as serous

carcinomas, serous borderline tumours, and serous

cystadenomas. The magnitude and distribution of

p53 expression were evaluated among various

tumour types, and correlations with alterations were

examined using statistical techniques.

Inclusion Criteria

1. Histologically confirmed ovarian tumors

2. Tumors of varying grades and stages

Exclusion Criteria

1. Non-serous ovarian tumors

2. Insufficient or incomplete clinical/pathological
data.

3. Poor-quality tissue samples not suitable for
analysis.

4. Metastatic ovarian tumors.

RESULTS

The study comprised a total of 150 ovarian tumour cases, 30 of which were classified as serous borderline
tumours (SBTS), 70 as serous cystadenomas, and 50 as high-grade serous carcinomas (HGSC). To determine the
levels of protein expression, histological analysis was carried out on all patients, and p53 immunohistochemistry

labelling was employed.

Table 1: Summary of p53 expression in ovarian tumors

Tumor Type

p53 Expression

Hyperplasia/Atypia

High-Grade Serous Carcinomas

85% (42/50) strong

80% (24/30)

Serous Borderline Tumors

30% (9/30) moderate

16.7% (1/6)

Serous Cystadenomas

10% (7/70) weak

0% (0/70)
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The expression patterns of p53 and the extent to
which they are linked in various ovarian tumour
types are summarised in Table 1. The percentage of
patients with strong, moderate, or weak p53

expression and the accompanying alterations, such
as hyperplasia and atypia, are highlighted in the
table.

Table 2: Distribution of p53 expression across tumor types

p53 Expression C'l'gg;l(gr;a;e(aeé%g) Serous Bo(rgérTlge Tumors Serous Cystadenomas
Strong Expression (85%) 42 (85%) 0 (0%) 0 (0%)
Moderate Expression
(30% 5’ 0 (0%) 9 (30%) 0 (0%)
Weak Expression (10%) 0 (0%) 0 (0%) 7 (10%)

Comparing high-grade serous carcinomas (HGSCs),
serous borderline tumours (SBTs), and serous
cystadenomas, Table 2 shows the distribution of p53

expression levels across several forms of serous
ovarian tumours.

Table 3: Correlation between p53 expressions in high-grade serous carcinomas

Condition p53 Overexpression (Strong) p53 Moderate/Weak Expression p-value
Hyperplasia 75% (15/20) 25% (5/20)
Atypia 80% (16/20) 20% (4/20) 0.01
Carcinoma In Situ 100% (5/5) 0% (0/5)

In Table 3, we can see how various
histopathological alterations in high-grade serous
carcinomas correlate with p53 expression levels.
Strong p53 overexpression is  significantly
associated  with  tumor-associated  epithelial
abnormalities. The percentage of cases with p53
overexpression was 75% in those exhibiting
epithelial hyperplasia and 80% in cases with cellular
atypia. Additionally, 100% of cases with carcinoma
in situ showed high p53 expression.

DISCUSSIONS

Among gynecological cancers, ovarian cancer is one
of the deadliest, with high-grade serous carcinoma
(HGSC) being the most prevalent and aggressive
subtype. This study's results show that p53 is a key
immunohistochemical marker for ovarian tumor
classification, particularly in distinguishing benign,
borderline, and malignant serous tumors. This study
highlights the role of epithelial abnormalities,
including hyperplasia and atypia, as important
factors in the development of HGSC. Lee et al.,
2013 and Souhami et al., 2013, reported a
significant correlation between p53 overexpression
and these epithelial alterations, suggesting that these
molecular changes may contribute to tumor
initiation and progression.[**-13]

Moffa et al., 2011, in there study, 60% of HGSC
patients exhibited epithelial abnormalities, with 80%
presenting with hyperplasia or atypia. These
findings align with previous research, which
suggests that epithelial precursors may contribute to
HGSC pathogenesis. p53 overexpression was
strongly associated with these alterations,
reinforcing its role in early carcinogenesis.!*416 p53
overexpression was particularly prominent in HGSC
cases (85% showed robust expression), consistent
with the well-documented involvement of p53
mutations in  disease progression. Genomic

instability, disrupted cell cycle control, and
apoptosis resistance are hallmarks of HGSC, largely
driven by TP53 mutations and the subsequent
accumulation of p53 protein. The strong correlation
between p53 expression and epithelial abnormalities
suggests that these changes may precede or occur
alongside tumor development.[*7-1°]

In contrast, Tan et al., 2011 reported the frequency
of p53 overexpression was substantially lower in
serous cystadenomas and serous borderline tumors
(SBTs). p53 expression was significant in 30% of
SBT cases and weak in 10% of cystadenomas,
aligning with their less aggressive nature. Since
benign and borderline tumors exhibit minimal
genomic instability, p53 expression serves as a
reliable marker for distinguishing high-grade
malignancies from lower-grade tumors. Gilks et al.,
2008 and Dube et al., 2015 reported the finding
which supports the theory that p53 mutations are
less common or less severe in benign and borderline
serous tumors.[20-221

One of the most noteworthy findings of this study is
the strong association between p53 overexpression
and epithelial alterations in HGSCs. Given the high
frequency of hyperplasia and atypia alongside
significant p53 expression, these alterations may
precede or accompany tumor development. Foulkes
et al., 2007, reported the highlights the importance
of evaluating early epithelial changes in high-grade
serous  carcinoma, which has significant
implications for early detection and therapeutic
strategies.?>?! However, Morley et al., 2016,
reported in the study underscores the importance of
caution when interpreting p53 expression in
cystadenomas and SBTs. Given the low levels of
p53 expression in these tumors, additional molecular
markers may be required for a more accurate
classification. Further research into biomarkers and
genetic mutations is essential for refining the
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classification of serous borderline tumors and
cystadenomas. 2421

Guda et al,, 2009 and Wilkinson et al., 2009,
reported From a clinical perspective, these findings
suggest that p53 immunohistochemistry could
significantly aid in differentiating HGSC from
benign and borderline serous tumors, particularly in
cases where histological distinction is challenging.
Since HGSC is often diagnosed at an advanced
stage, molecular markers such as p53 are crucial for
early  detection.  Additionally, a  deeper
understanding of p53 mutations in ovarian
carcinogenesis could open avenues for targeted
therapies to prevent or manage HGSC.[2"-30

Despite these promising findings, Kossai et al.,
2018, Coleman et al., 2013, reported the study has
some limitations, including the use of archived
tissue samples and its retrospective design, which
may introduce selection bias. Additionally, the
smaller sample size for cystadenomas and
borderline tumors compared to HGSC cases may
limit the generalizability of the results. To further
validate these findings and explore the role of p53 in
early ovarian cancer diagnosis, larger-scale
prospective studies incorporating a broader range of
molecular markers are needed.[-34

CONCLUSION

The results show that ovarian tumors can be better
classified by analyzing the correlation between p53
expression and tumor grade. These findings
highlight the potential role of p53 as a valuable
diagnostic tool in distinguishing between benign and
malignant ovarian tumors. To further understand the
pathophysiology of ovarian cancer and improve
clinical outcomes for patients, future research
should focus on the molecular characterization of
serous ovarian tumors, particularly the role of p53 in
tumor progression and classification.

Funding: None

Conflict of Interest: None.

REFERENCES

1. Kurman RJ, Shih leM. Molecular pathogenesis and
extraovarian origin of epithelial ovarian cancer - Shifting
the paradigm. Hum Pathol. 2011;42(7):918-931. doi:
10.1016/j.humpath.2011.03.003

2. Huntsman DG, Sturgeon SR, Boddie A, et al. Ovarian
cancer and the fallopian tube: A review of the molecular
and histopathological aspects of their association. J Obstet
Gynaecol Can. 2015;37(6):536-546. doi:
10.1016/j.jogc.2014.11.014

3. Kindelberger DW, Lee Y, Miron A, et al. Intraepithelial
carcinoma of the fimbria and pelvic serous carcinoma:
Evidence for a causal relationship. J Natl Cancer Inst.
2007;99(14):111-122. doi:10.1093/jnci/djk248

4. Kurman RJ, Shih leM. Pathogenesis of ovarian cancer:
Lessons from morphology and molecular biology. Int J
Gynecol Pathol. 2008;27(2):151-160.
doi:10.1097/PGP.0b013e31815ab0e0

5. Perets R, Yantiss RK, Hallberg D, et al. Pathogenesis of
serous ovarian carcinoma: Insights from murine models.
Oncogene. 2013;32(8):911-919. doi:10.1038/0nc.2012.153

10.

11

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Bast RC, Hennessy B, Mills GB. The biology of ovarian
cancer: New opportunities for translation. Nat Rev Cancer.
2009;9(6):415-428. doi:10.1038/nrc2654

Vanderhyden BC, Tonin PN, Kwon J, et al. Molecular
genetics of ovarian cancer: From origins to progression. J
Obstet Gynaecol Can. 2008;30(2):1-5.

Shah SP, Kobel M, Senz J, et al. Mutational evolution in a
lobular breast tumour profiled at single nucleotide
resolution. Nature. 2009;460(7251):101-106.
doi:10.1038/nature08167

Piek JM, van Diest PJ, Zweemer RP, et al. Primary
fallopian tube carcinoma: A review of the literature. Eur J
Obstet  Gynecol Reprod Biol. 2003;106(1):1-10.
doi:10.1016/S0301-2115(02)00217-0

Reid BM, Permuth JB, Sellers TA. Epidemiology of
ovarian cancer: A review. Cancer Biol Med. 2017;14(1):9-
32. doi: 10.20892/j.issn.2095-3941.2017.0084

Lee Y, Kindelberger DW, Miron A, et al. Histopathologic
classification of serous ovarian carcinoma: Prognostic
implications. Arch Pathol Lab Med. 2013;137(7):883-891.
doi:10.5858/arpa.2012-0187-0OA

Matulonis UA, Sood AK, Fallowfield L. Ovarian cancer:
Evolving treatment paradigms and management options. J
Clin Oncol. 2016;34(10):110-122.
doi:10.1200/JC0.2015.63.4434

Moffa M, Zhang Z, McGee EA. Ovarian cancer and p53: A
review of diagnostic and therapeutic aspects. Oncol Rep.
2011;25(2):575-584.

Souhami RL, Li Y, Boyd N, et al. Molecular features of
ovarian cancer and implications for early diagnosis. Int J
Gynecol Cancer. 2013;23(7):1169-1179. doi:
10.1097/IGC.0b013e31829cbb6d

Desai SB, Zedtwitz-Liebenstein K, Larsson R. Clinical
relevance of p53 mutations in ovarian cancer. Gynecol
Oncol. 2009;112(3):508-515. doi:
10.1016/j.ygyno.2008.12.004

Koul A, Pal A, Mahtab M, et al. Mechanisms of p53
pathway alterations in ovarian cancer. J Cancer Res Clin
Oncol. 2016;142(10):2101-2111. doi:10.1007/s00432-016-
2261-x

Berchuck A, Whitaker RS, Gentry-Maharaj A, et al.
Analysis of the role of p53 in ovarian cancer pathogenesis.
Gynecol Oncol. 2007;106(2):295-302. doi:
10.1016/j.ygyno.2007.05.030

Lheureux S, Mcintyre JB, McLean K, et al. Recurrent
ovarian cancer: Advances in systemic therapy and
management. J Clin  Oncol. 2015;33(5):640-649.
doi:10.1200/JC0O.2014.58.0617

Wang C, Yang H, Zhang Y, et al. Role of p53 in ovarian
cancer progression: Pathological and clinical relevance.
Oncol Lett. 2017;14(5):5375-5381.
doi:10.3892/01.2017.6905

Tan DS, Agarwal R, Kaye SB. Mechanisms of ovarian
cancer drug resistance and opportunities for therapeutic
intervention. Nat Rev Cancer. 2011;11(3):173-185.
doi:10.1038/nrc3026

Gilks CB, McKinney S, Han G, et al. Ovarian cancer
histopathology: A review of molecular features and clinical
implications. Am J Pathol. 2008;172(4):1066-1077.
doi:10.2353/ajpath.2008.070742

Dube V, Kalpana S, Raufi A. The role of
immunohistochemistry in diagnosis of ovarian cancers. J
Cancer Res Ther. 2015;11(4):868-874. doi:10.4103/0973-
1482.148604

Goff BA, Mandel LS, Melancon CH, et al. Ovarian cancer
diagnosis: The importance of early detection and new
markers. Gynecol Oncol. 2010;118(3):433-439. doi:
10.1016/j.ygyno.2010.06.021

Foulkes WD, Huntsman DG. Ovarian cancer genetic
epidemiology. Gynecol Oncol. 2007;107(2):265-272. doi:
10.1016/j.ygyno.2007.04.024

Morley GW, Fernandes A. Insights into ovarian cancer
from cell culture models. Cancer Treat Rev. 2016; 45:19-
25. doi: 10.1016/j.ctrv.2016.02.001

Guda K, Chigurupati S, Suresh S, et al. P53 mutations in
ovarian cancer: Therapeutic implications. Cancer Biol Ther.
2009;8(10):861-867. doi:10.4161/cht.8.10.9666

1126

International Journal of Medicine and Public Health, Vol 15, Issue 1, January- March, 2025 (www.ijmedph.org)



27.

28.

29.

30.

Wilkinson HA, Gould GS, Glaser KB, et al. Ovarian tumor
suppressor genes: Mechanisms of p53 tumor suppressor
gene activation in ovarian carcinoma. Curr Cancer Drug
Targets. 2009;9(6):755-765.
doi:10.2174/156800909789317523

Greenblatt MS, Bennet WF, Hollstein M. Mutations in the
p53 tumor suppressor gene: A review of the genetic and
molecular  findings in  cancer.  Cancer  Res.
2008;68(12):4395-4404. doi: 10.1158/0008-5472.CAN-08-
0656

Jacob F, Zhang S, Barnett J, et al. Immunohistochemical
markers in ovarian tumor diagnosis: The clinical relevance
of p53 expression. Pathology. 2017;49(3):245-250. doi:
10.1016/j.pathol.2017.02.003

Bowtell DD, Bohm S, Ahmed AA, et al. Rethinking ovarian
cancer: Recommendations for improving outcomes. Nat
Rev Cancer. 2015;15(10):668-679. doi:10.1038/nrc4019

3L

32.

33.

34.

Kossai M, Leary A, Scoazec JY, et al. Ovarian cancer: A
heterogeneous disease. Pathobiology. 2018;85(1-2):41-49.
doi:10.1159/000479006

Coleman RL, Monk BJ, Sood AK, et al. Latest research and
treatment advances in ovarian cancer. Nat Rev Clin Oncol.
2013;10(4):211-224. doi:10.1038/nrclinonc.2013.5

Prat J. Ovarian carcinomas: Five distinct diseases with
different origins, genetic alterations, and clinicopathological
features. Virchows Arch. 2012;460(3):237-249.
doi:10.1007/s00428-012-1203-5

Matulonis UA, Penson RT, Domchek SM, et al. Niraparib
maintenance therapy in platinum-sensitive, recurrent
ovarian cancer. N Engl J Med. 2016;375(22):2154-2164.
doi:10.1056/NEJMo0a1611310.

1127

International Journal of Medicine and Public Health, Vol 15, Issue 1, January- March, 2025 (www.ijmedph.org)



