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Abstract: Cancer of the ovary represents about 30% of all gynaecological cancers. Surface epithelial tumours are the
most commonly diagnosed subgroup. The present study included 80 cases of ovarian tumours diagnosed over a period of
5 years (4 years retrospective and 1 year prospective). The tumours were broadly classified into benign, borderline and
malignant groups. The strength of ER expression increased on progressing from benign to malignant tumour
morphology. An increase in ER staining grade was observed with increasing FIGO stage. Anti-ER therapy may

potentially be of use in patients with advanced disease.
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INTRODUCTION

Ovarian cancers are one of the most common
causes of mortality among females the world over,
ranking next to cervical, breast and colorectal cancer.
The global age standardised incidence of ovarian
carcinoma is 6.1 per 1 lac population and the mortality
rate is 4.2 per 1 lac population. India is not far behind,
with an incidence of 4.9 per 1 lac population and a
mortality rate of 3.6 per 1 lac population [1]. A direct
action of gonadal steroids in ovarian carcinogenesis has
been suggested [2, 3]. Translated proteins of estrogen
(ER) and progesterone receptor (PR) have been detected
in both normal ovarian tissue and in malignant ovarian
tumors [2, 4, 5].

AIMS AND OBJECTIVES
e To identify and subtype benign and malignant
epithelial ovarian neoplasms and apply
immunohistochemical marker ER on tissue
sections.
e To assess Estrogen Receptor expression in
relation to FIGO stage.

MATERIALS & METHODS

The present study was conducted on 80
patients presenting with signs and symptoms of ovarian
neoplasms attending the outdoor and indoor clinics of

the Department of Obstetrics and Gynaecology,
Jawaharlal Nehru Medical College, Aligarh Muslim
University, Aligarh, (U.P) over a period of 5 years (4
years retrospective and 1 year prospective), from 2010
to 2014.A detailed history, findings of clinical
examination, including local examination and relevant
investigations were recorded in each case. Routine
histopathological and immunohistochemical
examination of sections from the surgical specimens of
surface epithelial ovarian neoplasms was conducted in
the Department of Pathology.

Tumours sections were cut for
immunohistochemical assay of Estrogen Receptors (3-
4u in thickness). These were taken on poly-L-lysine
coated clean glass slides. One positive and negative
control was set up simultaneously and stained according
to the following protocol: Positive control taken was
Invasive ductal carcinoma breast for ER.Negative
controls were Primary antibody omission. Sections were
stained according to the following IHC protocol. For the
assessment of Estrogen Receptor
immunohistochemically stained slides were examined
for proportion and intensity of staining of tumor cells.
Final scoring was done using Histo score (H-Score)
system as described by Farooq et al. [6].
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H-Score= 3 x percentage of strongly staining percentage of weakly staining nuclei, giving a range of
nuclei + 2 x percentage of moderately staining nuclei + 0 to 300.
GRADING TOTAL H-SCORE INTERPRETATION
0 0-50 Negative
1 51-100 Weakly Positive
2 101-200 Moderately Positive
3 201-300 Strongly Positive
The statistical analysis was carried out using as numbers and percentages. Pictorial representations in
SPSS software (v.15.0, USA). Chi square or Fisher's the forms of bar diagrams and pie charts were provided
exact test. p value of <0.05 was considered to be wherever necessary.

statistically significant. Descriptive data were tabulated

SEROUS CYSTADENOMA (IHC)

Available Online: https://saudijournals.com/ 843



https://saudijournals.com/

Mahak Wadhwa et al.; Saudi J. Med. Pharm. Sci.; Vol-3, 1ss-8 (Aug, 2017):842-848

SEROUS CYSTADENOCARCINOMA (IHC)

Fig-3: IHC for ER showing strong (3+) nuclear positivity in tumou cells (10x)
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Fig-4: IHC for ER showing negative ER expression (10x)
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MUCINOUS CYSTADENOCARCINOMA (IHC)

RESULTS

Total cases (80) of surface epithelial ovarian
tumours were broadly classified into 3 main categories
depending on the diagnosis. A. Benign tumours
B.Borderline tumours. C. Malignant tumours.

Chart 1. show the distribution of cases of
surface epithelial ovarian tumours according to age. The

Fig-6: IHC for ER showing négat

‘:’ X
ive ER expression (10x)

peak incidence of all epithelial ovarian tumours was
observed in the 5™ decade (26 cases-32.5%), followed
by 20 cases in the age group of 21 to 30 years. In this
study, the youngest patient was 15 years old, diagnosed
with mucinous cystadenoma and the oldest was 65
years old, diagnosed with serous cystadenocarcinoma.
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Chart-1: Distribution of cases of surface epithelial ovarian tumours according to age.

Chart 2 shows the breakup of surface
epithelial ovarian tumours according to different types
has been depicted in Figure 2. Benign tumours were
reported in 45 cases constituting 56.3% of all tumours.

Borderline tumours were 8 in number, accounting for
only 10% of all tumours, while malignant cases were 27
in number (33.75%).
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Chart-2: Distribution of cases according to different types of surface epithelial ovarian tumours

Immunohistochemical staining for ER was
carried out in 40 neoplasms. Table 1 show ER
expression in surface epithelial ovarian tumours. Most
of the benign tumours (70.5%) and borderline tumours
(85.7%) stained negative while the majority of

malignant tumours showed strong (3+) positivity for
estrogen receptor (37.5%). In case of borderline
tumours, the majority showed negative staining. The
difference in ER expression across the 3 different
categories of ovarian tumours was significant (p <0.05).

Table-1: ER expression in different types of surface epithelial ovarian tumours

S Tumour Type ER staining grade Total P value
No. 0 1+ 2+ 3+
1 Benign 12(70.5%) 3(17.6%) 2(11.9%) 0(0%) 17 P<0.05
2 Borderline 6(85.7%) 0(0%) 0(0%) 1(14.3%) 7
3 Malignant 5(31.2%) 2(12.5%) 3(18.8%) 6(37.5%) 16
Total 23 5 5 7 40
Table 2 show the ER expression in different difference in expression of ER between serous and

histopathological types of surface epithelial ovarian
tumours. In Benign type, Serous cystadenomas showed
negative ER staining in 88. 9% of cases (fig.1) while
50% of mucinous cystadenomas were ER negative
(fig.4). The difference in expression of ER between
serous cystadenomas and mucinous cystadenomas was
not significant (p > 0.05). Both serous and mucinous
borderline tumours showed negative staining with ER in
majority of cases (fig.2 and fig.5 respectively). The

mucinous borderline tumours was not significant (p >
0.05). ER expression in malignant surface epithelial
ovarian tumours is that majority (60%) of serous
cystadenocarcinomas exhibited strong positivity (3+)
(fig. 3), while most (67%) of mucinous
cystadenocarcinomas were stained negative for ER
(fig.6). The difference in ER expression in serous
cystadenocarcinomas was significant as compared to
mucinous cystadenocarcinomas (p < 0.05).

Table-2: ER expression in different histopathological types of surface epithelial ovarian tumours

S No. | Histopathological Diagnosis ER staining grade Total
0 1+ | 2+ | 3+
Benign

1 Serous Cystadenoma 8(88.9%) 1(11.1%) | 0(0%) 0(0%) 9 p>0.05
2 Mucinous Cystadenoma 4(50%) 2(25%) 2(25%) 0(0%) 8

Total 12 3 2 0 17

Borderline
1 Serous Borderline Tumour 5(83.3%) 0(0%) 0(0%) 1(16.7%) 6 p>0.05
2 Mucinous Borderline Tumour 1(100%) 0(0%) 0(0%) 0(0%) 1

Total 6 0 0 1 7

Malignant
1 Serous Ca 1(1%) 0(0%) 3(30%) 6(60%) 10
2 Mucinous Ca 4(67%) 2(33%) 0(0%) 0(0%) 6 p<0.05

Total 5 2 3 6 16
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Table 3 depict the variation in ER expression
in relation to FIGO stage in surface epithelial ovarian
carcinomas.Majority of the tumours which exhibited
strong (3+) positivity for ER was in stage Il (66.6%).
Most of the stage | tumours were negative for ER. An

increase in the H- score was noted on progressing from
stage | to stage Ill. On comparing the ER expression
between these three stages, the difference was found to
be statistically significant (p < 0.05).

Table-3: ER expression in relation to FIGO stage in surface epithelial ovarian carcinomas

S No. | Stage ER staining grade Total P value
0 1+ 2+ 3+
1 FIGO I 4(100%) 0(0%) 0(0%) 0(0%) 4 p<0 .05
2 FIGO II 1(17%) 2(33%) 1(17%) 2(33%) 6
3 FIGO 11l | 0(0%) 0(0%) 2(33.4%) 4(66.6%) 6
Total 5 2 3 6 16
DISCUSSION tumours (benign, borderline and malignant) was

The benign tumours were seen mainly in 3rd
decade of life whereas malignant tumours were more
common in the 5" decade. Similar observations were
recorded by other studies [7, 8]. Out of these 80 cases of
surface epithelial ovarian tumours, 45 were benign
(56.3%), 8 were borderline (10%) and 27 were
malignant (33.7%). Similarly, Pilli et al. [7] observed
benign tumours to be more common (75.2%) followed
by borderline (2.8%) and malignant tumours (21.9%).
Farooq et al. [6] also noted that out of 144 cases of
surface epithelial ovarian tumours, 75% cases were
benign, 3.48% were borderline and 21.52% were
malignant. Our findings are in accordance with the
observations of these two studies. On histopathological
examination of the tissue sections, serous cystadenomas
were more frequently diagnosed (55.5% of the total) as
compared to mucinous cystadenomas (44.5%). Our
resuls are in agreement with those of Kanthikar et al.
[91 who reported the serous variants to be more
common amongst the cystadenomas.

Again, in both the borderline and malignant
histopathological categories, serous tumours were more
common in comparison to mucinous tumours. Lenhard
et al. [8] reported similar findings. In their data, serous
cystadenocarcinomas constituted 70.5% of all tumours
while mucinous cystadenocarcinomas were only 13.5%
of the total. Immunohistochemical staining for ER and
EGFR was carried out in 40 neoplasms. Out of these 40
cases, 17 were benign, 7 were borderline and 16 were
malignant.

In our study, ER expression was lower in the
benign group, with only 30% tumours showing ER
positivity. While majority of benign tumours showed
negative staining, a strong (3+) positivity was recorded
in most cases of malignant tumours (37.5%). This was
in agreement with the findings of Farooq et al. [6] who
observed ER expression in 20% of benign tumours and
61.5% of malignant tumours. Similarly, in a study by
Damiao et al. [10] also reported similar finding. Of note
is the observation that, in our study, the difference in
ER immunoreactivity across the different categories of

statistically significant (p < 0.05). ER expression in
benign surface epithelial ovarian tumours was negative
in both serous cystadenomas and mucinous
cystadenomas (88.9% and 50% of cases respectively).
Importantly, our results parallel those of other workers.
Farooq et al. [6] reported ER to be negative in 80% of
benign ovarian tumours. Similar observations were
published where only 29% of benign tumours showed
ER positivity [11].

Both serous and mucinous borderline tumours
showed negative staining with ER in majority of cases.
The difference in expression of ER between serous and
mucinous borderline tumours was not significant (p >
0.05).

In our study, strong (3+) ER positivity was
noted in serous cystadenocarcinomas as compared to
mucinous cystadenocarcinomas where majority of
tumours exhibited negative ER expression. Also, the
difference in ER expression between serous and
mucinous cystadenocarcinomas was significant (p <
0.05). Farooq et al. [6] also reported ER positivity to be
higher in serous cystadenocarcinomas as compared to
mucinous cystadenocarcinomas. Similar results were
obtained in the study where estrogen receptor
expression was positive in 70.5% of serous carcinomas
as compared to mucinous carcinomas, where only13.5%
of cases showed ER positivity [8].

This difference in ER expression between
serous and mucinous tumours may be attributed to the
fact that STAT-3 is overexpressed in serous
cystadenocarcinomas while mucinous cystadenomas are
associated with other pathways. Since, estrogen
receptors act through the STAT-3 pathway, ER
expression is expected to be higher in serous
cystadenocarcinomas than mucinous malignant tumours
[12].

Majority of the tumours showing strong ER
positivity (3+) were in FIGO stage 11l (66.6%), while
stage | tumours had negative staining. ER expression
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became progressively stronger with advancing disease
stage. Also the difference in ER expression between
different stages was significant (p < 0.05). Farooq et al.
[6] also observed that ER positivity in ovarian cancers
increased with increasing FIGO stage. Similar
observations were made by Hogdall et al. [13] where an
increase in ER expression was noted with increasing
stage of the tumour. Kurman et al. [14] reported that
early stage ovarian carcinomas express mutations in K-
RAS and PTEN genes. However, advanced stage
carcinomas are characterized by mutations in TP53 and
STAT-3 genes. Since ER acts through the STAT-3
pathway, this may explain why ER expression becomes
more evident with advancing stage.

CONCLUSION

Our findings indicate that estrogen has a role to
play in ovarian carcinogenesis and anti-estrogen therapy
may benefit patients who are either refractory to
platinum therapy or those who develop early resistance
to platinum. This is especially applicable to serous
neoplasms as this group has consistently shown strong
ER positivity. This opens up possible avenues of
research regarding treatment, especially in platinum
refractory and resistant cases. Estrogen receptor
expression can be used as prognostic marker in surface
epithelial ovarian carcinomas as its expression increases
with FIGO staging.
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