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ABSTRACT

Introduction: Ovarian cancer is one of the most aggressive malignancies of the female reproductive system and is the seventh
most common cause of cancer-related deaths in females constituting about 4.0% of all female malignancies. Among cancers of
the female genital tract, the incidence of ovarian cancer rank below only carcinoma of the cervix and the endometrium.

Aim of the Study: The study aims to analyze the expression of estrogen receptor (ER) and progesterone receptor (PR) immu-
nohistochemical markers in ovarian neoplasms and correlate these with age, histological type and grade of the tumour.

Material and Methods: A retro-prospective study was conducted in the Pathology department of our institution for a period of
1 year, from April 2019 to March 2020. 57 cases of ovarian tumours were studied. Haematoxylin & Eosin staining was done fol-
lowed by immunohistochemical staining for ER and PR.

Results: Most of the tumours were benign and serous tumours were the most common histopathological entity. Expression of
ER was more in malignant tumours (76.92%) than borderline (66.66%) and benign tumours (53.65%). The expression of PR was
more in benign (60.97%) than borderline (33.33%) and malignant (38.41 %) tumours.

Conclusion: ER expression was more in malignant tumours and PR expression was a more prevalent feature of benign tu-
mours. This may support the role of estrogen in oncogenesis and indicate a protective role of progesterone in the development
of ovarian carcinomas.
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INTRODUCTION oral contraceptives reduce, whereas family history increases

) ) o the risk.
Ovarian tumours can arise from surface epithelium, germ

cells, sex cord and ovarian stroma and have a diverse spec-  Steroid hormones, primarily estrogen and progesterone have
trum of histological features according to the particular tu- been implicated in ovarian carcinogenesis.’ Estrogen favours
mour entity."> The World Health Organization (WHO) Clas- neoplastic transformation of ovarian surface epithelial cells,
sification for ovarian tumours is based on the tissue of origin: ~ Whereas progesterone offers protection against ovarian can-
surface epithelial (65%), germ cell (15%), sex cord-stromal ~ cer development.

(10%), metastatic (5%) and miscellancous.’ Surface epithe- Ag 5 higher expression of estrogen receptor (ER) and pro-
lial tumours are further sub-classified by cell type (serous, gesterone receptor (PR) has been reported in ovarian neo-
mucinous, endometrioid, clear cell carcinoma and Brenner’s)  plasm, it is hypothesized that expression patterns of ER

and atypia (benign, borderline or malignant). Most malig-  and PR may be related to tumour behaviour, prognosis,
nant ovarian tumours are surface epithelial (90%).'? About o both. 67

80% of ovarian tumours are benign, and these occur mostly
in young women between 20 and 35 years whereas border-
line tumours occur at a slightly older age.>* Risk factors in
ovarian carcinogenesis are not well defined. Pregnancy and

Ovarian neoplasms are characterized by changes in the re-
ceptor status; they may be primarily receptor-negative or
may have lost receptors during disease progression.
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Previous studies show estrogen receptors increased positivi-
ty in high grade / malignant tumours and progesterone recep-
tors more in low-grade tumours. In patients with carcinoma
of the breast and endometrium, the relationship between tu-
mour estrogen and progesterone receptor (PR) levels and the
prognosis is well documented.® The clinical significance of
ER and PR expression in ovarian carcinomas has not been
well established in the literature. There are more studies on
surface epithelial tumours, as being commonest, than com-
pared to other ovarian neoplasms.’ Clinical significance of
ER and PR expression in ovarian carcinoma has not been
well established.®

MATERIAL AND METHODS

The study is based on 57 cases of ovarian neoplasm, includ-
ing benign, borderline and malignant tumours, received in
the Department of Pathology of our institution. This is a
prospective and retrospective study after clearance from the
ethical committee.

Relevant clinical details were obtained from patients’ re-
cords including age, marital status, parity and presenting
complaints. All specimens were thoroughly examined for
size, laterality, the surface extension of tumour, unilocular/
multilocular, cystic/solid or both, microscopic subtypes and
grade of the tumour.

Haematoxylin & Eosin staining was done on paraffin sec-
tions of ovarian specimens received in the department. Im-
munohistochemical staining for ER and PR was done as per
the standard procedure.

STATISTICAL ANALYSIS

Statistical analysis was done with Microsoft Excel 2007
software and further analyzed in SPSS version 24. All the
categorical variables were expressed in terms of number/
frequency and percentages. Bar and pie charts were used to
describe the categorical variables. A p-value less than 0.05
was considered statistically significant.

RESULTS

The overall mean age of the patients was 40.5 + 15.4 years
with the mean age in the malignant group being higher
(51.27 £ 16.05 years) than the rest. About two-thirds of the
patients in this study were of the premenopausal category.
Overall, the most common complaint was pain abdomen
and abdominal distension. A family history of ovarian or
other malignancies was seen more in the malignant group
(Table 1).

On gross examination, most of the tumours were cystic com-
prising about 74% of the total. An overwhelming majority of
these tumours were found to be benign. Only 4(7%) of the
tumours were predominantly solid and all of these turned out
to be malignant on histopathology. The rest of the tumours
had a variegated appearance with both solid and cystic com-
ponents (Chart 1).

Serous tumours were the most common histopathological
entity comprising approx. 50% of the benign group as well
as the overall tumours. The next common tumour was benign
cystic teratoma or dermoid (24.6 %). All of these tumours
were found to be benign on histopathology. Mucinous cys-
tadenocarcinomas (15%) and immature teratomas (3.5%),
two cases each, were noted in the malignant category.

In the current study, the expression of ER was more in malig-
nant tumours (76.92%) than borderline (66.66%) and benign
tumours (53.65%) (Table 3, Chart 2). This may support the
role of estrogen in oncogenesis.

The expression of PR was more in benign (60.97%) than
borderline (33.33%) and malignant (38.41 %) tumours (Ta-
ble 3, Chart 2). This probably indicates the protective role
of progesterone in the development of ovarian carcinomas.

DISCUSSION

Ovarian cancer is the seventh most common cancer world-
wide (Age-standardized mortality rate being 4.0/100,000).
In India too, female cancer cases, especially ovarian cancer
figures are escalating. India shows dangerous data of hav-
ing the 3rd highest number of cancer cases among women
after China and USA. India has the 2nd highest incidence
of ovarian cancer globally. 1 The present study was carried
out on 57 cases of various ovarian neoplasms. Tumours were
classified according to WHO classification. Age has a strong
correlation to ovarian cancer risk and 80% of cases are di-
agnosed after 50 years of age. The age range in our study
was 15 to 75 years (mean 40.5 + 15.4 years) similar to some
of the previous studies.!! It is observed that benign tumours
occur in the younger age group while malignant ones mostly
occur in the 5th and 6th decade. The peak incidence of be-
nign ovarian tumours was in the age group of 20- 40 years.
The youngest case in the present study was 15 years old girl,
who had a dermoid cyst of the right ovary. In the Ganga Pilli
et al. study, peak age was 3rd to 4th decade accounting for
55.7% of cases. The youngest case was 8-month old."> Basu
et al. reported mean age as 48.8+11.2 years.!* Another study
in India by Mondal et al. reported median age of 48 years
at diagnosis and a maximum incidence of 44.3% in the age
group of 41-50 years.'

Pain abdomen was the most common presenting symptom.
Nausea, vomiting and ascites were seen in malignant tu-
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mours. In a study conducted by Sarkar et al. too, pain abdo-
men was the most common chief complaint overall.'s

Studies reported that most of the cases of epithelial ovarian
cancer occur after menopause in Caucasians. A multicentre
case-control study also showed that 73% of epithelial ovar-
ian cancer occurred after menopause in the United States. !¢
In our study we found that the prevalence of epithelial ovar-
ian cancer was slightly higher in postmenopausal women
(54%) than in premenopausal women (46%). This incidence
is quite similar to one found in another study conducted in
Chinese women.!”

Family history of malignancy was elucidated from all the
patients in our study and a positive family history of ovarian
or other malignancies was seen more in the malignant group.
Many studies have established higher ovarian cancer risk in
women with a family history of ovarian cancer, breast cancer
and cancers of other sites.'®

On gross examination, the majority of the tumours were
cystic in appearance comprising 40 cases (70.17 %). The
next common category of tumours had a mixed appearance
with both cystic and solid components contributing to 12
cases (21.05%). The rest of the cases were purely solid in
appearance. A similar proportion of cases was seen in a study
conducted by Sarkar et al.!s

Out of 57 cases, 41 cases were benign (71.92%), 13 cases
were malignant (22.80%) and 3 cases of borderline tumours
(5.26%). Similar incidences of histopathological subtypes
have been noted in many previous studies (Mondal et al.,
Sarkar et al. '+ 1)

In the present series surface, epithelial tumours were the
commonest, comprising 40 cases of 57 ovarian neoplasms.
Serous type of tumours contributed to the majority i.e. 29
(50.9%) of total tumours as well as the benign i.e. 21 (51.2%)
and malignant i.e. 6 (46.1%) ones (Table 2).

High estrogen (E2) levels, one of the risk factors for ovarian
cancer development are often observed in ovarian cancer pa-
tients which increases the mobility of ovarian cancer cells by
the inhibition of cell to cell adhesion resulting in metastasis.
ER and PR show the effects of estrogen and progesterone
on proliferation and apoptosis of ovarian cancer cells and a
review of the literature shows that ER or PR positivity may
be linked with metastasis of ovarian cancer. Ovarian cancers
commonly show early peritoneal metastases; the peritoneal
cavity is also the most common site of ovarian cancer recur-
rence."

Similar to other studies, the present study also showed higher
expression of ER in malignant cases than the expression of
PR. Among the histological subtypes, ER expression was
seen mostly in the serous tumours. The solitary cases of en-
dometroid, Brenners’s and granulosa cell tumours, respec-
tively, also showed positive ER expression.

The PR expression was mostly a feature of benign tumours
in our study with the dermoid cyst showing maximum PR
positivity (78.57%) followed by the serous subgroup.

These results of steroid hormone immunohistochemical ex-
pression were consistent with the previous studies like Naik
et al.? and Verma N et al.?!

CONCLUSION

In our current study with a limited sample size, we found that
the ER expression was more in malignant tumours and PR
expression was a more prevalent feature of benign tumours.
This may support the role of estrogen in oncogenesis and
indicate a protective role of progesterone in the development
of ovarian carcinomas. However, this needs more extensive
research with a much greater number of cases for better in-
ference and a greater appeal.
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Parameters Benign (n=41) Borderline (n=3) Malignant (n=13)
Age (years)
Mean 37.48+14.26 47.33+11.37 51.27+16.05
Common chief complaint Pain abdomen (73%) Palpable lump Abdominal distension
(67%) (38%)

Menstrual History

Pre-menopausal=n (%) 30(73%) 2(67%) 6(46%)

Post-menopausal=n (%) 1(27%) 1(33%) 7(54%)
Family History

Ovarian malignancy 3(7.3%) 0(0.0%) 2(15.4%)

Other malignancies 4(9.7%) 0(0.0%) 4(30.7%)
Table 2: Histological subtypes of tumour
Histopathology Benign Borderline Malignant Total
Serous 21(51.2%) 2(66.7%) 6(46.1%) 29 (50.9%)
Mucinous 6(14.6%) 1(33.3%) 2(15.4%) 9 (15.8 %)
Endometroid o o 1(7.7%) 1 (1.7 %)
Brenners o o 1(7.7%) 1(1.7 %)
Granulosa cell tumour o o 1(7.7%) 1(1.7 %)
Dermoid 14(34.1%) o 0 14(24.6%)
Immature teratoma o o 2(15.4%) 2(3.5%)
Total 41(71.92%) 3(5.26%) 13(22.80%) 57
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Table 3: Comparison of ER &PR with histological subtypes

Histological subtypes Receptor status
Estrogen Receptor (ER) Progesterone Receptor (PR)
Negative Positive P value Negative Positive P value
Serous 8(27 .58%) 21(72.41%) 14(48.27%) 15(51.72%)
Mucinous 4(44.44%) 5(55.55%) 6(66.66%) 3(33:33%)
Endometroid o) 1(100%) 1(100%) o
Brenner o 1(100%) o.11 1(100%) 0 0.22
Granulosa cell tumour o 1(100%) o 1(100%)
Dermoid 9(64.28%) 5(35.71%) 3(21.42%) 11(78.57%)
Immature teratoma 2(100%) o 1(50%) 1(50%)
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Chart 1: Gross appearance of tumours.

Figure 2: Estrogen receptor positivity seen in serous cystad-
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Chart 2: Expression of ER & PR in Benign, Borderline and
Malignant tumors.
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Figure 3: Progesterone receptor positivity seen in serous cys-
tadenofibroma (3a) and granulosa cell tumor (3b).

Figure 1: H and E stained sections of papillary serous carci-
noma (a) & serous cystadenoma (b).
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