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ABSTRACT 

BACKGROUND 

In the female genital tract, ovarian tumours are the most common neoplasms amongst which the surface epithelial tumours 

predominate. 

 

AIM 

To characterise ovarian tumours based on gross and histopathological findings. To study the incidence of ovarian neoplasms 
and age-related occurrence of the same. To carry out ER and PR status of surface epithelial tumours wherever possible. 
 

MATERIALS AND METHODS 

A detailed retrospective and prospective study of 70 ovarian neoplasms was done from August 2012 to July 2015 taking into 
account the relevant clinical data. All the cases of cystectomy, oophorectomy, and total abdominal hysterectomy with bilateral or 
unilateral salpingo-oophorectomy were included in the present study. Exclusion criteria set during the present study was to 
exclude all those patients having abdominal masses due to causes other than ovarian tumours. The correlation of these tumour 
was done with age, clinical presentation, histomorphological patterns, and ER and PR status. 
 

RESULTS 

The present study of Surface Epithelial Ovarian Tumours included a total of 58 cases. Most of the patients with ovarian tumours 
were in the 2nd to 5th decade. Out of 58 cases, majority were Benign tumours (87.93%), followed by Malignant (8.62%), and 
3.45% case of Borderline malignancy. Serous tumours were the most common tumours (79.31%) followed by Mucinous tumours 
(20.69%). Amongst Malignant Surface Epithelial tumours, Serous Cystadenocarcinoma was the commonest (60%). Serous tumours 
showed higher ER and PR expression (91.67%) than Mucinous tumours (8.33%). 
 

CONCLUSION 

Out of 58 surface epithelial tumours of ovary studied in the present study, benign surface epithelial tumours were more 
common (87.93%) than malignant tumours (8.62%). Most common age group for benign SETs was 31-40 years (18 out of 51 
making it 35.29%). Maximum number of malignant tumours were found in the age between 41-50 years and for all aged groups, 
benign tumours were more common than malignant. Serous tumours showed higher ER and PR expression (91.67%) than 
Mucinous tumours (8.33%). 
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INTRODUCTION 

Ovarian neoplasms represent the 6th most common 
malignancy and fourth leading cause of death due to cancers 
in women and second most common site for female genital 
tract and are seen usually after 3rd decade of life. 
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The incidence of ovarian neoplasms varies in different 

parts of the world. The difference is also noted in the type of 

ovarian cancer seen in Western countries and Asian 

continents. Surface epithelial tumours being more common in 

the former and germ cell tumours in the latter.1-4 

In 1929, Taylor was first one to describe the subset of 

epithelial ovarian tumours that he termed as semi-malignant, 

which had favourable outcome than do other ovarian cancers, 

but they were not separately classified by FIGO and WHO 

until the early 1970s.2 

They are heterogeneous neoplasms, which are primarily 

divided depending upon the cell type into Serous, 

Endometrioid, Mucinous, Transitional, Clear cell, and 

Squamous cell tumours. Furthermore, depending on the 

degree of cellular proliferation, atypia of nuclei and the 

http://www.figo.org/
http://www.who.int/home-page/
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presence or absence of stromal invasion, they are subdivided 

into Benign, Borderline (Intermediate), and Malignant 

(Carcinoma).5,6 

It occurs due to the dedifferentiation of the cells 

overlying the ovary. At ovulation time, they are incorporated 

into the ovary and proliferate. Ovarian cancers typically 

spreads to peritoneum and omentum. They spread by local, 

lymphatic, intraperitoneal, haematogenous, and 

transdiaphragmatic route. The most common route is an 

intraperitoneal one, which occurs along peritoneal fluid 

collection and at the sites of stasis. The haematogenous route 

is an unusual one in the initial stage of the disease.2 

 

MATERIALS AND METHODS 

A detailed retrospective and prospective study of 70 ovarian 

neoplasms was done from August 2012 to July 2015 taking 

into account the relevant clinical data. In the retrospective 

study, the available H and E slides and paraffin blocks of the 

ovarian tumours in the department were studied from August 

2012 to July 2013 and the data was retrieved from the record 

files of the Pathology Department. 

In the prospective study, every excised surgical 

specimen of ovarian tumour from August 2013 to July 2015 

were included. All cystectomy, oophorectomy, and total 

abdominal hysterectomy with bilateral or unilateral salpingo-

oophorectomy were included in the present study. Exclusion 

criteria set during the present study was to exclude all those 

patients having abdominal masses due to causes other than 

ovarian tumours. Thorough grossing was done and multiple 

representative sections were taken and the tissue was 

processed by routine histological techniques and subjected 

for Haematoxylin and Eosin stain. In certain surface epithelial 

tumours, ER and PR status was also found out by doing IHC 

study. 

The nature of ovarian tumour was categorised based on 

WHO Classification, 2003.7 The analysis of data accumulated 

was done by descriptive statistics. 

 

RESULTS 

A total of 70 cases of ovarian tumours have been reported in 

the same period, out of which 58 were Surface Epithelial 

Tumours of Ovary. Amongst 58 Surface Epithelial Tumours of 

Ovary, 51 were Benign (87.93%), 2 were Borderline (3.45%), 

and 5 were Malignant (8.62%). 

 

Name of 
Tumour 

No. 

% Amongst 
Total Benign 

Surface 
Epithelial 
Tumours  
(N = 51) 

% Amongst 
Total Ovarian 

Neoplasms 
 (N = 70) 

Serous type 40 78.43 57.14 
Mucinous 

cystadenoma 
10 19.61 14.29 

Brenner 
tumour 

1 1.96 1.43 

Total 51 100 72.86 
Table 1: Frequency of Benign Surface Epithelial Neoplasms 
 

 
 

Amongst the benign surface epithelial tumours, serous 

tumours were highest (78.43%) followed by mucinous 

tumours (19.61%) and one was benign Brenner (1.96%). 

Amongst total ovarian neoplasms, serous benign tumours 

comprised of 57.14% followed by 14.29% of mucinous 

tumours and benign Brenner being 1.49%. 

 

Name of the Tumour No 
Borderline Mucinous tumour 01 

Proliferating Brenner tumour8 01 
Total 02 

Table 2: Frequency of Borderline Surface Epithelial 
Neoplasms 

 

Out of 70 cases of ovarian tumours studied, only 2 

Borderline Surface Epithelial Tumours were detected 

(2.86%), one Borderline Mucinous (Fig: 1 and 2), and the 

other being Proliferating Brenner Tumour.8 

 

Nature of Lesion No. 

% Among 
Total 

Malignant 
Set (n=5) 

% Out of 
Total 

Malignant 
Ovarian 

Neoplasms 
(n=7) 

Serous 
cystadenocarcinoma 

03 60 42.85 

Mucinous carcinoma 01 20 14.29 
Endometrioid 

Carcinoma 
01 20 14.29 

Total 05 100 71.43 
Table 3: Frequency of Nature of Malignant  

Surface Epithelial Neoplasms 
 

 
 

Out of total 5 Malignant Surface Epithelial tumours, the 

most common was Serous Cystadenocarcinoma 3 in number 

(60%), followed by 1 each of Mucinous (20%), and 

Endometrioid Carcinoma (20%) [Fig: 3, 4, and 5]. 

In the present study, most common SETs were Serous in 

nature i.e., 43, wherein 40 were Benign (93%) and 3 were 

Malignant (7%); whereas out of 12 Mucinous Tumours, 10 

(83.33%) were Benign and 1 each of Borderline (8.33) and 

Malignant (8.33%) respectively. 
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Diagnosis 
Age Group (Yrs.) 

Up to 20 Yrs. 21-30 Yrs. 31-40 Yrs. 41-50 Yrs. 51-60 Yrs. >60 Yrs. Total (%) 
Serous cystadenoma 2 (3.92%) 7 (13.7%) 14 (27.45%) 10 (19.6%) 6 (11.77%) 1 (1.96%) 40 (78.43%) 

Mucinous cystadenoma 1 (1.96%) 2 (3.92%) 3 (5.88%) 2 (3.92%) 2 (3.92%) - 10 (19.6%) 
Brenner tumour - - 1 (1.96%) - - - 01 (1.96%) 

TOTAL 3 (5.88%) 
9 

(17.02%) 
18 (35.29%) 

12 
(23.52%) 

8 (15.69%) 
1 

(1.96%) 
51 (100%) 

Table 4: Frequency of Individual Benign Neoplasms in Different Age Groups 
 

Most common age group for Benign SETs was 31-40 years (18 out of 51 making it 35.29%) 

 

Diagnosis 
Age Group (Yrs.) 

Up to 20 Yrs. 21-30 Yrs. 31-40 Yrs. 41-50 Yrs. 51-60 Yrs. 
>60 
Yrs. 

Total (%) 

Serous cystadenocarcinoma - - 01(20%) 02(40%) - - 03 (60%) 

Mucinous carcinoma - - - 01(20%) - - 01 (20%) 

Endometrioid 
adenocarcinoma 

- - - 01(20%) - - 01 (20%) 

TOTAL - - 1(20%) 4(80%) - - 
05 

(100%) 
Table 5: Frequency of Individual Malignant Neoplasms in Different Age Group. 

 
Maximum number of malignant tumours were found in 

the age between 41-50 years and for all aged groups, benign 

tumours were more common than malignant. 

 

Unilateral/Bilateral Involvement 

Out of 51 Benign Surface epithelial tumours, 3 were bilateral 

(5.88%) and remaining 48 were unilateral (94.12%). Out of 5 

malignant surface epithelial tumours, 2 were bilateral (40%) 

and remaining 3 were unilateral (60%). The most common 

bilateral tumour encountered in the present study were 

Serous Tumours. 

 

Nature of Tumours 

Out of 51 Benign Surface epithelial tumours, 50 were cystic in 

nature (90%) and 1 was solid and cystic in nature (10%). Out 

of 5 Malignant Surface Epithelial tumours, 3 were solid and 

cystic (60%), 1 was solid (20%), and 1 was cystic in nature 

(20%). 

 

Mode of Presentation 

In the present study, the patients presented with a 

combination of clinical symptoms consisting of abdominal 

discomfort, pain in abdomen, mass per abdomen, and 

menstrual irregularities. One case of Serous Cystadenoma 

presented with primary infertility. 

 

IMMUNOHISTOCHEMISTRY 

Sl. No. Age HPE No HPE Diagnosis ER PR ER-PR- ER-PR+ ER+PR- ER+PR+ 

1 50 621/13 Endometrioid adenocarcinoma - - 1 
   

2 50 817/13 Papillary serous adenocarcinoma + - 
  

1 
 

3 46 223/13 Mucinous carcinoma - - 1 
   

4 45 615/15 Invasive high-grade Serous Carcinoma + + 
   

1 

5 37 030/15 Borderline Mucinous tumour - + 
 

1 
  

6 40 264/15 Serous Cystadenoma + + 
   

1 

7 35 1165/14 Mucinous Cystadenoma - - 1 
   

8 30 864/14 Mucinous Cystadenoma - - 1 
   

9 32 501/13 Serous Cystadenoma - - 1 
   

10 40 085/15 Serous Cystadenoma + - 
  

1 
 

11 48 279/15 Mucinous Cystadenoma + + 
   

1 

12 60 431/15 Serous Adenofibroma - + 
 

1 
  

13 50 847/14 Papillary Serous Cystadenoma - - 1 
   

14 33 314/13 Serous Cystadenoma - - 1 
   

15 40 594/13 Serous Cystadenoma - - 1 
   

16 34 347/13 Bilateral Mucinous Cystadenoma - - 1 
   

17 20 400/13 Right Mucinous Cystadenoma - - 1 
   

18 65 679/13 Left Mucinous Cystadenoma - - 1 
   

19 23 023/13 Left Serous Cystadenoma + + 
   

1 

20 45 121/13 Right Serous Cystadenoma + + 
   

1 

21 45 262/13 Papillary Serous Cystadenoma + + 
   

1 

22 50 344/13 Serous Cystadenoma + + 
   

1 

23 39 360/13 Serous Cystadenoma + + 
   

1 

24 35 372/13 Serous Cystadenoma + + 
   

1 
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25 45 415/13 Serous Cystadenoma + + 
   

1 

26 40 476/13 Serous cystadenoma + + 
   

1 

27 55 528/13 Serous cystadenoma + + 
   

1 

28 31 542/13 Serous cystadenoma - + 
 

1 
  

29 55 579/13 Serous cystadenoma - - 1 
   

30 49 723/13 Serous cystadenoma - - 1 
   

31 42 074/14 Serous cystadenoma - - 1 
   

32 20 282/14 Serous cystadenoma - - 1 
   

33 46 287/14 Serous cystadenoma - - 1 
   

   
TOTAL 

  
16 3 2 12 

 

"+" 14 15 

 "-" 19 18 

Table 6: ER and PR Expression in Surface Epithelial Tumours (n=33) 

 

IHC in present study showed ER positivity in 14 and PR 
positivity in 15 Surface Epithelial Tumours. 

ER positivity (n=14) was seen in 13 Serous tumours and 
one Mucinous tumour. Out of 13 Serous tumours, 11 were 
Benign Serous tumours and 2 Serous Cystadenocarcinoma 
and the sole Mucinous tumour was Mucinous Cystadenoma. 

PR positivity (n=15) was seen in 13 Serous tumours and 
2 Mucinous tumours. Of the 13 Serous tumours, 12 were 
Benign Serous tumours and one Serous Cystadenocarcinoma. 
Two Mucinous tumours included one Mucinous Cystadenoma 
and one Borderline Mucinous tumour. 

Sixteen Surface Epithelial tumours were both ER and 
PR-ve, which included 9 Serous Cystadenomas, 5 Mucinous 
Cystadenomas, one Mucinous Carcinoma, and one 
Endometrioid Carcinoma. 

ER-ve and PR positivity was seen in 3 cases, i.e., 2 
Serous Cystadenoma and one Borderline Mucinous tumour. 

ER+ve and PR negativity was seen in 2 cases, which 
included one Serous Carcinoma and one Serous 
Cystadenoma. 
 

AGE <40 Yrs. 40-50 Yrs.  >50 Yrs. 

ER positive 
n=14 

3 (21.43%) 10 (71.43%) 1 (7.14%) 

PR positive 
n=15 

5 (33.33%) 8 (53.33%) 2 (13.33%) 

Table 7: Correlation of Receptors with Age 

 

ER and PR expression was predominantly seen in 40-50 yrs. 
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ER-ve, PR-ve 
(n=16) 

9 
(37.50%) 

6 (75.00%) 1 (100%) - 

ER-ve, PR+ve 
(n=3) 

2 (8.33%) 1 (12.50%) - - 

ER +ve, PR-ve 
(n=2) 

2 (8.33%) - - - 

ER+ve, PR+ve 
(n=12) 

11 
(45.83%) 

1 (12.50%) - 
0.000

1 

Table 8: Expression of Oestrogen and Progesterone 
Receptors in SETs 

 

P value was calculated using chi-square test by 

considering the actual and expected/average range. ER and 

PR expression was higher in Serous tumours (45.83%) than 

Mucinous tumours (12.50%) [Fig: 6 and 7]. 

Type of Surface 
Epithelial 
Tumours 

Nature of 
Tumour 

No. of 
Cases 
where 

IHC was 
done 

No. of ER 
and PR 

Positive 

Serous (24) 
Benign 22 10 

Borderline - - 
Malignant 02 01 

Mucinous (8) 
Benign 06 01 

Borderline 01 - 
Malignant 01 - 

Endometrioid 
(1) 

Benign - - 
Borderline - - 
Malignant 01 - 

Table 9: Expression of ER and PR in  
Morphological Types of SETs 

 

Benign Serous tumours showed ER and PR positivity in 

45.45% cases (10/22). 

Out of two Malignant Serous tumours, one showed ER 

and PR positivity (50%). 

Among 6 Benign Mucinous tumours, only one showed 

both ER and PR positivity (16.66%). The sole Malignant 

Mucinous tumour observed in the present study turned out to 

be ER and PR negative. 

Similarly, the sole Endometrioid Adenocarcinoma 

encountered in the present study was negative for ER and PR. 

 

DISCUSSION 

Amongst the Surface Epithelial Tumours, Serous subtypes 

were more common than Mucinous subtypes despite of its 

Benign, Borderline, or Malignant nature. 

 

Studies Name of Tumour 

% 
Amongst 

Total 
Benign 

Tumours 

% 
Amongst 

Total 
Ovarian 

Tumours 

Vaddatti 
et al9 

Serous tumour 64.48% 50.72% 
Mucinous 

cystadenomas 
21.66% 16.90% 

Brenner type 0.92% 0.72% 

Present 
study 

Serous tumour 65.57% 57.14% 
Mucinous tumour 16.39% 14.29% 
Brenner tumour 1.64% 1.43% 

Table 10: Comparative Analysis of Benign SETs 
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Studies Name of Tumour 

% Among 
Total 

Malignant 
Tumours 

% 
Among 
Total 

Ovarian 
Tumours 

Vaddatti 
et al9 

Serous tumour 49.18% 10.79% 
Mucinous type 21.30% 4.48% 

Endometrioid type 3.28% 0.73% 
Clear cell type 1.64% 0.36% 
Brenner type 1.64% 0.36% 

Present 
Study 

Serous 
cystadenocarcino

ma 
42.86% 4.29% 

Mucinous 
carcinoma 

14.29% 1.43% 

Endometrioid 
adenocarcinoma 

14.29% 1.43% 

Table 11: Comparative Analysis of Malignant SETs 
 

In R Jha et al10 study, 78.9% of serous tumours were 

benign and 21.1% were malignant; similarly 77.8% of 

mucinous tumours were benign neoplasms while 22.2% were 

malignancies analogous to present study; amongst serous 

93% were benign and 7% were malignant. In Nital et al,11 

study alike of present study among mucinous tumours 12 

were benign (80%), 1 borderline (6.7%), and 2 malignant 

(13.3%). In present study, out of 12 mucinous tumours, 10 

(83.3%) were benign (83.3%), 1 borderline (8.3%), and 1 

was malignant (8.3%). 

The present study highlights the occurrence of serous 

tumours (in spite of being benign/malignant) as the most 

common as compared to mucinous tumours. This observation 

correlates with many other studies like Nital et al,11 Vaddatti 

et al,9 Summyia Farooq et al,4 Ameena Ashraf et al,12 and GG 

Swamy et al.13 

Benign Brenner tumour observed in the present study 

was an incidental finding coinciding with the findings in 

literature.14 It enacts 1.43% of all ovarian tumours. 

Proliferating Brenner8 was also accounted for the same 

percentage as above. 

Among overall benign lesions, serous tumours were 

also the commonest ones. 

There were 3 Serous Cystadenocarcinoma, one 

Endometrioid Adenocarcinoma, and one Mucinous 

Carcinoma [Fig: 3, 4, and 5]. Serous Cystadenocarcinoma had 

an incidence of 4.29% of overall ovarian tumours. 

Endometrioid accounted for 1.43% of entire ovarian 

neoplasms. Serous over rides other subtypes of SETs. 

Age 

All the Surface Epithelial Tumours were observed between 

the age group 10-80 years finding similar to Nital et al,11 

Kanthikar S N et al,15 A Pradhan et al,16 Vaddatti et al,9 

Ameena Asraf et al,12 and R Jha et al.10 The youngest patient 

was 10 years old and oldest was 75 yrs., both of them 

presented with serous cystadenoma. 31-40 yrs. of age group 

showed maximum number of cases. However, the rate of 

incidence peaks as the age advances. 

31-40 yrs. age group was the one where Benign Ovarian 

Surface Epithelial tumours mainly fell, which is parallel to 

Vaddatti et al9 and R Jha et al.10 

Malignant Surface Epithelial tumours specifically 

glimpsed among 41-50 yrs. congruent to Vaddatti et al9 and R 

Jha et al.10 

 

Site of Involvement: 

Out of 51 Benign Surface epithelial tumours, 3 were bilateral 

(5.88%) and remaining 48 were unilateral (94.12). Out of 5 

Malignant Surface Epithelial tumours, 2 were bilateral (40%) 

and remaining 3 were unilateral (60%). The most common 

bilateral tumour encountered in the present study were 

Serous Tumours. 

Thus, unilateral involvement was more common than 

bilateral one coinciding with other findings of Nital et al,11 

Kanthikar S. N. et al,15 and A Pradhan et al.16 

 

Mode of Presentation: 

In the present study, the patients presented with a 

combination of clinical symptoms consisting of abdominal 

discomfort, pain in abdomen, mass per abdomen, and 

menstrual irregularities. One case of Serous Cystadenoma 

presented with primary infertility. Most of the patients 

presented with mass per abdomen similar to observations 

noted by Nital et al,11 Kanthikar et al,15 and A Pradhan et al16 

in their studies. 

 

Nature of Tumours 

The greater numbers of benign lesions were cystic and 

malignancies were solid and mixed, this goes in agreement 

with findings of Nital et al,11 Kanthikar S N et al,15 and A 

Pradhan et al.16 

 

ER and PR Expression 

Both, the hormones with its receptors are involved in the 

process of tumour genesis of ovaries. It is involved by the 

disruption of the cell cycle, apoptosis, and DNA repair.17,18 

In present study, ER and PR were positive more in 

serous tumours compared to other SETs like mucinous 

tumours and Endometrioid Adenocarcinoma, corresponding 

with the results of Summyia Farooq et al,4 Hugo Arias-Pulido 

et al,19 and Sylvia et al.20 

 

 

ER and PR Expression Hugo Arias-Pulido et al19 Summyia Farooq et al4 Present Study 

 
Serous Mucinous Serous Mucinous Serous Mucinous 

ER-PR- 12 (18.5%) 15 (62.5%) 17 (48.57%) 13 (86.6%) 09 (37.50%) 06 (75.00%) 
ER-PR+ 09 (13.9%) 04 (16.7%) 5 (14.28%) 1 (6.67%) 02 (8.33%) 01 (12.50%) 
ER+PR- 15 (23.1%) 03 (12.5%) 0 0 2 (8.33%) - 
ER+PR+ 29 (44.6%) 02 (8.35) 13 (37.14%) 1 (6.67%) 11 (45.83%) 01 (12.50%) 

Table 12: Comparative Study of Er and Pr Expression in Surface Epithelial Tumours 
 

In Summyia Farooq.et al4 study, the more number of ER 

and PR positive cases were seen in >50 years of age group 

accounting for 75%; Sylvia et al,20 study also quoted similar 

finding. However, in the present study, more number of ER 

and PR positive cases was seen in 41-50 yrs. of age group. 
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Amongst serous tumours, Summyia Farooq et al4 found 

oestrogen receptor expression in 8 Malignant tumours, one 

borderline and 4 Benign tumours and progesterone receptor 

expression in 11 Malignant, one Borderline, and 6 Benign 

serous tumour. In Mucinous tumours, they found ER 

expression in only 1 malignant tumour and PR expression in 

1 Borderline and 1 Malignant tumour. 

In the present study, among serous tumours, oestrogen 

receptors were expressed in 2 Malignant and 11 Benign 

tumours, and progesterone receptors were expressed in 1 

Malignant and 11 Benign tumour. 

In Mucinous tumours, ER was expressed in 1 benign 

tumour and PR in 1 benign and 1 borderline tumour. 

Thus to conclude, ER and PR expression is higher in serous 

tumours than in mucinous tumours [Fig 6 and 7]. 

The numbers of Borderline and Malignant tumours in 

the present study were less as compared to other studies and 

hence we cannot hypothesise regarding the different level of 

ER and PR expression in benign versus borderline and 

malignant tumours. 
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CONCLUSION 

A retrospective and prospective analysis of 70 consecutive 

ovarian tumours was done in Department of Pathology, 

Karpaga Vinayaga Institute of Medical Sciences from August 

2012 to July 2015. A comprehensive analysis of the data 

obtained suggested the following: 

1. Out of 58 Surface Epithelial tumours of ovary studied in 

the present study, Benign Surface Epithelial tumours 

(87.93%) were more common than Malignant tumours 

(8.62%). 

2. Most common age group for Benign SETs was 31-40 

years (18 out of 51 making it 35.29%). Maximum 

number of Malignant cases were found in the age 

between 41-50 years and for all aged groups, Benign 

tumours were more common than Malignant. 

3. The most common bilateral tumour encountered in the 

present study were Serous Tumours. 

4. Most of the patients presented with mass per abdomen. 

5. Serous tumours (91.67%) showed higher ER and PR 

expression than mucinous tumours (8.33%). 
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