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ABSTRACT
Background: Ovarian cancer is the third most common gynaecologic cancer and it is well known for its late
presentation at advanced stage. Epithelial tumors of the ovary (EOT) are commonest of all ovarian neoplasms and
their malignant forms represent about 90% of ovarian cancers. The determination of cell proliferation has been
reported to be of diagnostic and prognostic significance. Over expression of p53 and Ki-67 has been claimed to be a
marker of poor prognosis in epithelial ovarian tumors. Aim this study was to evaluate the biological significance of
p53 and Ki-67 and their antigen expression in epithelial ovarian cancer.
Methods: This is an observational study of 52 cases of ovarian tumors which were diagnosed and operated at Dept of
Gynaecology, Prathima institute of medical sciences in South India, between August 2018 to July 2020.
Results: The mean age of diagnosis for benign, borderline and malignant epithelial tumors was 42years, 49 years,
56years respectively. Most common histological type was serous epithelial tumors (50%). Highest p53 and Ki-67
immunoreactivity was seen in malignant tumors. Their co-expression was seen in 46.2% of the cases.
Conclusions: Epithelial tumors and their malignant forms are common ovarian cancers, which are well known for its
lethality and late presentation. Immunohistochemical markers p53 and Ki-67 frequently over expressed in epithelial
tumors and has a prognostic role in determining the biologic tumor behaviour which further helps in planning the
treatment.
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INTRODUCTION
Ovarian cancer is the seventh most common cancer
among women and the third most common gynaecologic
cancer that ranks after cervical and uterine cancer.1
In 2018, 184,799 deaths occurred due to ovarian cancer,
accounting for 4.4% of the entire cancer-related mortality
among women and based on Globocan 2018, the age
standardised rate (ASR) of ovarian cancer mortality is
3.9.1 Major contributing factors for such high mortality
are vague symptoms at presentation, silent growth and
lack of specific method of screening at early stage,

resulting in advanced stage of disease at the time of
diagnosis.
Epithelial tumors of the ovary [EOT] account for
approximately two-thirds of all ovarian neoplasms and
their malignant forms represent about 90% of ovarian
cancers.2
Traditionally Epithelial tumors are classified on the basis
of histology in to serous (80%), mucinous (5%),
endometrioid (10%), clear cell (5%) and brenner type,
which are then further subclassified as benign, borderline
and malignant.2 Recently it is subdivided with respect to
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morphological and clinical characteristics into type I and
type II epithelial cancer. Type I epithelial tumours
include low-grade serous, endometrioid, clear cell,
mucinous and transitional cell (Brenner) carcinomas.
They often present at an early stage, may arise from
borderline ovarian tumours or endometriosis and
typically have a good prognosis. Type II epithelial
tumours comprise high-grade serous carcinoma,
undifferentiated carcinomas and malignant mixed
mesodermal tumours.3 Pathological diagnosis of ovarian
cancer is crucial because different histological subtypes
have different treatment modalities.
The determination of cell proliferation has been reported
to be of diagnostic and prognostic significance as it plays
an important role in clinical behaviour and
aggressiveness of ovarian tumors.3 Innumerable numbers
of molecular markers have been investigated by
immunohistochemistry.
A central
transcriptional
mediator p53 when mutated and a nuclear non-histone
protein Ki-67 over expression has been claimed to be a
marker of poor prognosis in epithelial ovarian tumors.4
Ki-67 has been correlated with the clinical stage of
tumors and may be a promising factor for targeted
molecular therapies.5
The purpose of this study was to evaluate the biological
significance of reactivity of p53 and Ki-67 and their
antigen expression in benign cystadenomas, borderline
tumors and invasive cystadenocarcinomas.
The Aims and objectives of the study was to assess the
expression of p53 and Ki-67 on epithelial tumors of
ovary.
To
evaluate
their
correlation
with
histopathological parameters.
METHODS
This is an observational study of 52 cases of ovarian
tumors which were diagnosed and operated at Dept of
Gynaecology, Prathima institute of medical sciences in
South India, between August 2018 to July 2020.

studied under light microscopy and the finding was
documented. Deparaffinized sections were rehydrated
through graded alcohol and subjected to pressure cooker
antigen retrieval method using Tris EDTA buffer (pH-9)
for p53 staining and sodium citrate buffer for Ki-67. The
slides were washed with TBS buffer for 3mins and
primary antibody for p53 was used for p53 antigen
detection (P53 IS61630 Dako Real Envision detection
system) which were further subjected to DAB (3,3'Diaminobenzidine) chromogen staining. Standard
streptavidin biotin technique was used for Ki-67 antigen
detection with use of MIB-1 antibody [Molecular
Immunology Borstel] (Novocastra code no. Ki-67 MM1R7-C) from Novostain Universal Detection Kit
(Novocastra code no. RTU-Ki-67-MM1).
Immunohistochemical interpretation
Positive cells were determined by counting 1000 cells in
at least 10HPF (x40) for each case. The distribution of
p53 immunoreactivity in epithelial tumors of ovary were
quantitatively assessed as –ve [<10% cells], 1+ [1030%cells], 2+ [30-50%cells] and 3+ [>50%] positive
cells. The percentage of immunoreactive tumor cell
nuclei was expressed as a Labelling index [Ki-67 LI].
The distribution of Ki-67 over expression was
quantitatively assessed as –ve [<1% cells], 1+ [110%positive cells], 2+ [10-20% positive cells], 3+ [>20%
cells]. Positive immunostaining was observed as brown,
granular nuclear staining.
Statistical analysis
Microsoft excel sheet was used to tabulate the collected
data, which was additionally analyzed using Statistical
Package for Social Sciences (SPSS, version 21).
Categorical data was represented as frequencies and
percentages. Continuous data was represented as measure
of central location. Chi-square and Fischer exact test
were used as tests of significance for categorical data. Pvalue <0.05 was considered as statistically significant.
RESULTS

Inclusion criteria
All the diagnosed epithelial tumors of ovary of all age
groups.
Exclusion criteria
All the remaining varieties of tumors of ovary.
All the cases fulfilling inclusion criteria are enrolled after
obtaining Institutional ethical committee clearance.
Informed consent was taken from all the participants
before enrolment. The surgical specimens were sent to
the department of pathology in containers filled with 10%
formalin solution. Formalin fixed, paraffin-embedded
specimens were studied. Sections were cut at a
microtome setting of 4 microns and stained with
Haematoxylin and Eosin (H and E) stain. The slides were

The mean age of diagnosis for benign, borderline and
malignant epithelial tumors was 42 years, 49 years, 56
years respectively with a range of 23 to 74 years. The
overall mean age of presentation of epithelial tumours
was 49 years.
Most common histological type was serous epithelial
tumors (50%) followed by mucinous tumors (30.8%).
Benign ovarian tumors constituted 40% of all cases
followed by malignant tumors (36%) and borderline
tumors (23%).
Highest p53 immunoreactivity was seen in malignant
tumors (89.5%) compared with borderline (75%) and
benign tumors (14.3%). This association of p53 over
expression with biological tumor behaviour was found to
be statistically significant (p<0.05).
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Table 1: Distribution of cases according to age group.
Age
≤30
30-40
40-50
50-60
60-70
≥70
Total

Benign
1 (1.9%)
8 (15.4%)
11 (21.2%)
1 (1.9%)
0 (0%)
0 (0%)
21 (40.4%)

Borderline
0 (0%)
3 (5.8%)
3 (5.8%)
4 (7.7%)
2 (3.8%)
0 (0%)
12 (23.1%)

Malignant
0 (0%)
1 (1.9%)
3 (5.8%)
10 (19.2%)
3 (5.8%)
2 (3.8%)
19 (36.5%)

Total
1 (1.9%)
12 (23.2%)
17 (32.7%)
15 (28.8%)
5 (9.6%)
2 (3.8%)
52 (100%)

Table 2: Distribution of cases according to histological type of EOT.
Type
Serous
Mucinous
Endometroid
Brenner
Clear cell
Total

Benign
11 (21.2%)
7 (13.5%)
2 (3.8%)
0 (0%)
1 (1.9%)
21 (40.4%)

Borderline
8 (15.4%)
4 (7.7%)
0 (0%)
0 (0%)
0 (0%)
12 (23.1%)

Malignant
7 (13.5%)
5 (9.6%)
5 (9.6%)
2 (3.8%)
0 (0%)
19 (36.5%)

Total
26 (50%)
16 (30.8%)
7 (13.5%)
2 (3.8%)
1 (1.9%)
52 (100%)

Table 3: Distribution of p53 immunoreactivity in various histological subtypes of EOT.
P53
Negative
18 (85.7%)
3 (25%)
2 (10.5%)
23 (44.2%)

Histological
subtype
Benign
Borderline
Malignant
Total

1+
2 (9.5%)
5 (41.7%)
2 (10.5%)
9 (17.3%)

2+
1 (4.8%)
3 (25%)
5 (26.3%)
9 (17.3%)

3+
0 (0%)
1 (8.3%)
10 (52.6%)
11 (21.2%)

Total
21 (100%)
12 (100%)
19 (100%)
52 (100%)

Table 4: Histological type of tumor and p53 immunoreactivity.
P53 immunoreactivity
Negative
14 (26.9%)
6 (11.5%)
1 (1.9%)
1 (1.9%)
1 (1.9%)
0 (0%)
23 (44.2%)

Serous
Mucinous
Endometroid
Clear cell
Brenner
Mixed
Total

Positive
8 (15.4%)
12 (23.1%)
4 (7.7%)
2 (3.8%)
2 (3.8%)
1 (1.9%)
29 (55.8%)

Total
22 (42.3%)
18 (34.6%)
5 (9.6%)
3 (5.8%)
3 (5.8%)
1 (1.9%)
52 (100.0%)

Table 5: Distribution of Ki-67 over expression in various histological subtypes of EOT.
Histological
subtypes
Benign
Borderline
Malignant
Total

Ki-67 LI
Negative
19 (90.5%)
1 (8.3%)
1 (5.3%)
21 (40.4%)

1+
1 (4.8%)
6 (50%)
2 (10.5%)
9 (17.3%)

Table 4 described the p53 expression in different types of
epithelial tumors. In our study, no significant relationship
between histopathological type of epithelial tumors and
p53 over expression could be established (p value >0.05).

2+
1 (4.8%)
4 (33.3%)
6 (31.6%)
11 (21.2%)

3+
0 (0%)
1 (8.3%)
10 (52.6%)
11 (21.2%)

Total
21 (100%)
12 (100%)
19 (100%)
52 (100%)

In the present study, Ki-67 was expressed on 59.6% of
epithelial tumors of ovary. Highest Ki-67 LI [3+] was
significantly associated with malignant epithelial tumors
91% (10 out of 11) while majority of the cases 90.5% (19

International Journal of Reproduction, Contraception, Obstetrics and Gynecology

Volume 10 · Issue 3 Page 1007

Mohapatra I et al. Int J Reprod Contracept Obstet Gynecol. 2021 Mar;10(3):1005-1010

out of 21) with negative immune expression belonged to
benign histological subtype. This was found to be
statistically significant (p value<0.05).
Table 6 described the Ki-67 expression in different types
of epithelial tumors and no significant relationship
between histopathological type of epithelial tumors and
Ki-67 over expression was observed in this study (p value
>0.05).

Statistically significant correlation was observed between
immune expression of both p53 and Ki-67 markers for
diagnosis of epithelial tumors (p value <0.05); as with
high p53 over expression, there was a tendency towards a
higher expression of Ki-67. Their co-expression was seen
in 46.2% of the cases.

Table 6: Histological type of tumor and Ki-67 immunoreactivity.
Ki-67 LI
Negative
11 (21.2%)
6 (11.5%)
2 (3.8%)
0 (0%)
2 (3.8%)
0 (0%)
21 (40.3%)

Serous
Mucinous
Endometroid
Clear cell
Brenner
Mixed
Total

Positive
11 (21.2%)
12 (23.1%)
3 (5.8%)
3 (5.8%)
1 (1.9%)
1 (1.9%)
31 (59.7%)

Total
22 (42.3%)
18 (34.6%)
5 (9.6%)
3 (5.8%)
3 (5.8%)
1 (1.9%)
52 (100%)

Table 7: Correlation between p53 and Ki-67 immunoexpression for EOT.

P53

Positive
Negative
Total

Ki-67
Positive
24 (46.2%)
7 (13.5%)
31 (59.6%)

Table 8: Distribution of Ki-67 LI with FIGO staging
for malignant epithelial tumors of ovary.
FIGO Stage
Stage I
Stage II
Stage III
Stage IV

n=19
13
2
3
1

Median Ki-67 LI (%)
32.5
45.3
64.4
55.1

Out of 19 malignant EOTs which were staged according
to FIGO, the highest number of cases belonged to stage 1
(68.4%) and lowest number of cases to stage IV (5.3%).
Highest median Ki-67 LI was observed in stage III
tumors (64.4 %) followed by stage IV (55.1%) and stage
I (32.5%). Thus, the Ki-67 expression was found to be
higher with increasing stages of tumors.
DISCUSSION
The mean age of presentation of benign, borderline and
malignant epithelial tumors of ovary was 42 years, 49
years and 56 years respectively. This can be explained by
the fact that accumulation of somatic mutations in cancer
driver genes with increasing age is associated with
emergence of malignant neoplasms.6 Comparable results
were observed by Lumina et al and QasimYA et al.7,4
Systematic review of 145 articles by Momenimovahed et

Negative
5 (9.6%)
16 (30.8%)
21 (40.4%)

Total
29 (55.8%)
23 (44.2%)
52 (100.0%)

al. concluded that epithelial ovarian cancer is an agerelated disease, and is considered mainly a
postmenopausal disease. Increased incidence of this
cancer is more pronounced in women over 65 years of
age, with a median age at diagnosis being 50-79 years.8
Most common histological type was serous epithelial
tumors (50%) followed by mucinous tumors (30.8%).
Benign ovarian tumors constituted 40% of all cases
followed by malignant tumors (36%) and borderline
tumors (23%). Serous tumor was more common in both
benign and malignant group which was similar as
observed by Laishram S et al.9
Tumor-suppressor p53 gene is located on the short arm of
chromosome 17. This acts by suppressing abnormal cell
growth at the beginning of the S-phase of the cell cycle.10
The mutation and/or over expression of the p53 are the
most frequent anomalies described in human cancers.11
Studies have shown a correlation between the
mutation/over expression of p53 and the patient
prognosis with different types of tumors like breast
cancer, rectal, intestinal cancer, lung cancer and also
ovarian cancer.12 The two main methods for studying p53
are sequence analysis and immunohistochemical
staining.13
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Wild-type p53 protein has a very short half-life and thus
the protein level is too low to be identified
immunohistochemically. In contrast, mutant p53 proteins
have a longer half-life and can be easily detected by
immunohistochemical
methods,
which
identify
approximately 90% of the p53 mutations.13,14 In our
study, highest p53 immunoreactivity was seen in
malignant tumors (89.5%) compared with borderline
(75%) and benign tumors (14.3%). This association of
p53 over expression with biological tumor behaviour was
found to be statistically significant (p<0.05).
However, among all histopathological types, negative
immunoexpression of p53 was noted in 44.2% of cases,
of which78.3% (18/23) belonged to benign subtype.
Sylvia et al also showed a higher p53 expression in
malignant tumors.15 Kmet et al found the estimated
prevalence of p53 mutation to be 45%, 5%, and 1%, for
invasive, borderline and benign tumors respectively.16
The relationship between p53 mutation/over-expression
and the histopathological subtype in ovarian carcinomas
is still controversial.17 The high incidence of p53
positivity
was
also
reported
in
serous
cystadenocarcinomas by Milner et al and by Gotlier and
Berek.18,19 In our study, no significant relationship
between histopathological type of epithelial tumors and
p53 over expression could be found(p value>0.05).
Ki-67 is a nuclear antigen located on chromosome 10q25,
which is only detected in dividing cells (G1-S-G2-M
phase) and not in quiescent cells (G0 phase).5 The tumor
proliferative fraction of ovarian carcinomas has been
investigated immunohistochemically by means of
antibodies that recognize the nuclear antigen Ki-67
expressed in proliferating cells. This is known to predict
disease outcome in many human malignancies.20 Gursan
N et al. noticed a significant relationship between high
Ki-67 immunoexpression in ovarian neoplasms and
disease-free survival.21
In the present study, Ki-67 was expressed on 59.6% of
epithelial tumors of ovary. Highest Ki-67 LI [3+] was
significantly associated with malignant epithelial tumors
91% (10 out of 11) while majority of the cases 90.5% (19
out of 21) with negative immunoexpression belonged to
benign histological subtype. This was found to be
statistically significant (p value<0.05). Gursan et al.
demonstrated that the mean Ki-67 LI in benign tumors
was 14.9%; in borderline tumors 22.8%; in malignant
tumors 42.8% respectively.21 When compared with the
benign tumors, Ki-67 LI was found to be significantly
higher in the malignant counterpart. KI-67 over
expression is associated with aggressive cytomorphology
of the tumor, vascular invasion, tumor metastasis and
poor prognosis.22
However, Ki-67 did not show any significant association
with histological subtypes as observed by Laishram S et
al.9 Similar result was observed in present study.

The higher frequency rate of co-expression (46.2%) was
found between these two immunohistochemical markers,
this pattern of association and accordance may indicate
that these tumor markers may run aligned in relation to
tumor behaviour and similar result has been observed by
Gursan et al.21
The FIGO staging has been recognized as a salient
independent prognostic factor with higher stage reflecting
more aggressive tumor biology. Study of Mahadevappa et
al., showed statistically significant association (P< 0.001)
between Ki-67 expression and FIGO staging; the median
Ki-67 LI in FIGO Stage I–IV were 39.7%, 69.5%, 70.6%,
and 59.6%, respectively.3 Khouja et al. found a
correlation between high Ki-67 expression with higher
grade, ascites, advanced FIGO stage, and the presence of
residual disease after primary surgery.23 In our study,
highest median Ki-67 LI was observed in FIGO stage III
tumor (64.4%) followed by stage IV (55.1%).
This study is limited by its small sample size and inability
to follow up all patients.
CONCLUSION
Epithelial tumors of the ovary are one of the common
ovarian neoplasms and their malignant forms represent
about 90% of ovarian cancers, which is well known for
its lethality and late presentation .This emphasizes the
need for effective tools towards screening, diagnosis and
prognostication.
Immunohistochemical markers p53 and Ki-67 frequently
over expressed in epithelial tumors of ovary with
maximal expression observed in malignant counterparts.
This accentuates their importance in the oncogenesis of
epithelial ovarian cancer and suggests a pertinent role in
the progression to the invasive phenotype. Both Ki-67
and p53 alterations retain a prognostic role in ovarian
tumors. Immunohistochemistry being ancillary to
histopathological diagnosis aids in prognostication and
comprehension of the biologic tumor behaviour which
further helps in modifying treatment plan.
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