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Abstract 
Background :Ovary is an important site for both benign and malignant tumors in the female genital tract. Due 

to the deep seated nature of ovarian cancers, lack of screening tests and non specific clinical features these 

patients often present at an advanced stage of disease. Accurate histopathological typing and grading of 

ovarian tumors is needed for early diagnosis and appropriate treatment of the patient. 

Materials and methods:This was a descriptive cross sectional  study conducted over a period of three and a 

half years from 1
st
December 2008 to 31

st
May 2012 in a medical college in north karnataka.  Sample consisted 

of all the neoplastic specimens of ovary received in this time frame. Clinical, gross and histomorphologic 

features of all benign and malignant ovarian tumors were evaluated. Percentage , frequency and chi square test 

was used for quantitative data as required, a p value of <0.05 was considered significant. 

Results:amongst a total of 218 cases of ovarian tumors studied, surface epithelial tumors were the most 

common category accounting for 72% followed by germ cell tumors(16%) , sex cord stromal tumors(10%) and 

metastatic tumors and other tumors(2%). Serous cystadenoma was the most commonon benign tumor followed 

by mucinous cystadenmoma. Serous cystadenocarcinoma (37% of malignant tumors) was the most common 

malignant tumor with two thirds cases presenting with bilateral ovarian involvement. One rare case of 

cavernous hemangioma was also seen. 

Conclusion :surface epithelial tumors account for vast majority of both benign and malignant ovarian tumors . 

Bilateral involvement of ovaries is more common in malignant ovarian tumors.Accurate histomorphological 

diagnosis and grading of ovarian tumors is important for proper management of the patient. 
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I. INTRODUCTION 
The ovary is made up of germ cells,follicular cells and mesenchymal tissues each with its own potential 

to form tumor. Therefore, ovarian neoplasms exhibit a complex wide spectrum involving a variety of 

histological tissues ranging from epithelial tissue, connective tissue,specialized hormone secreting cells and 

germinal and embryonal cells.
1
 Indian cancer registry data project ovary as an important site of cancer in women 

comprising up to 8.7% of cancers in different parts of country.
2
.Lack of cancer awareness,  unavailability  of 

proper screening tests and variable pathology are responsible for the patients presenting in advanced stage  of 

disease.
3
 In todays era of molecular pathology, histological typing and grading of ovarian tumors is  still 

important for further molecular and immunohistochemical tests and appropriate treatment of the patient.
 

Considering wide variation in histopathological presentations of different neoplasms of ovary 

systematic evaluation on large samples is much felt need. This study is undertaken to analyze histopathological 

spectrum of ovarian tumors in different age groups over a good time frame. 

 

II. MATERIALS AND METHODS 
This study was conducted over a period of three and a half years from 1

st
December 2008 to 31

st
May 

2012 in the Pathology department of a tertiary care hospital in north Karnataka.  Sample consisted of all the 

neoplastic specimens of ovary received in this time frame. With this purposive sampling method, we could 

assess 218 samples of ovarian neoplasms. 

Study design: Observational cross sectional retrospective study. 
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Study location: this study was done in a tertiary care center of north Karnataka in the department of Pathology, 

Karnataka  institute of medical sciences, Hubli, Karnataka. 

Study duration : 1
st
December 2008 to 31

st
May 2012 

Sample size :218  samples of ovarian tumors. 

Inclusion criteria:All neoplastic lesions of ovary received in the department of pathology were included in the 

study. 

Exclusion criteria:Non neoplastic lesions of the ovary were excluded from the study. 

Procedure: Demographic and clinical data was recorded in a predesigned proforma. Gross examination of 

specimen was done carefullywith special attention to solid areas, areas adjacent to ovarian surface and papillary 

projections and these details were recorded in the proforma. After overnight fixation in 10% formalin sections of 

specimen were given.Sections of 3-5 microns thickness were cut and stained with hematoxylin and eosin in all 

cases. Special stains were done wherever needed. A minimum of 4 to 5 sections from representative area of 

tumor were selected for histological assessment. The tumors were classified and studied as per WHO 

classification
4
. All these details were recorded in proforma. 

Statistical analysis: Quantitative data was analyzed by using descriptive statistics. Frequency, percentage and 

Chi-squire test was used as applicable. Significance of p value was set as <0.05. Qualitative data was grouped 

together as per WHO Classification of ovarian tumors. 

 

III. RESULTS 
The total of 14628 histopathology specimens were received in the department during study period, of 

which the ovarian neoplasms constituted only 218 (1.49%). Out of 218 tumors, 175(80.28%) were benign, 

3(1.38%) were borderline and 40(18.35%) were malignant. Majority (49.10%) of cases were seen in the 

reproductive age group that is 21 -40 years of age. Majority (92, 52.57%) of benign neoplasm were seen 

between 20-40 years age. Most of the malignant tumors (11, 27.5%) were seen in age group 41- 50 years (Table 

1)). When laterality of tumor was assessed, 199 (91.28%) cases were unilateral and nineteen (8.71%)cases  were 

bilateral ( table 2).  Majority (170,97.15%) of benign ovarian tumors were unilateral, and significant number 

(14, 35%) of malignant ovarian tumors had bilateral presentation.This difference in laterality was highly 

significant (χ
2
=33.16, P < 0.0001 

Gross features of ovarian tumors -Mean size of ovarian neoplasms was 14.52 (SD=5.2) centimeters. In 

the present study, majority, 146 (66.97%) of ovarian neoplasm were cystic in consistency, of which most of 

them were benign tumors 145 (99.31%).  Forty seven (21.56%) had mixed consistency i.e. solid and cystic 

areas, among them 29 (61.70%) were malignant tumors. Twenty five (11.47%) had solid consistency, of which 

11(44%) were malignant and 14(56%) were benign ( Table 3)  The association between gross findings and 

nature of neoplasm were found to be statistically highly significant. 

 

Table 1: shows age distribution of  different categories of ovarian tumors 

Age Benign Borderline Malignant Total Percentage 

1-10 0 0 0 0 0 

11-20 10 0 5 15 6.88 

21-30 46 0 7 53 24.31 

31-40 46 1 7 54 24.77 

41-50 35 1 11 47 21.56 

51-60 19 0 6 25 11.47 

>61 19 1 4 24 11.01 

Total 175 3 40 218 100 

 

 

 

 

 

Table 2:Showing laterality of ovarian tumors.  χ
2
33.16, P < 0.0001 

Laterality Benign Borderline Malignant Total Percentage 

Unilateral 170 3 26 199 91.28 

Bilateral 5 0 14 19 8.71 
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Table 3: Showing  gross consistency of ovarian tumors . 

Gross 

consistency 
Benign Borderline Malignant Total Percentage 

Cystic 145 1 0 146 66.97 

Solid 14 0 11 25 11.47 

Mixed 16 2 29 47 21.56 

 

Histopathological Classification: 
Based on microscopic appearance, these tumors were classified as per then prevalent 

WHOclassification system of ovarian neoplasms.( Table 4)Surface epithelial tumors were most common(72%) 

followed by germ cell tumors(16%), sex cord stromal tumor(10%), metastatic tumors(1.3%). Serous 

cystadenoma was the most common benign tumor seen in this sudy followed by mucinous cystadenoma. Serous 

cystadenocarcinoma was the most common malignant tumor encountered in this study. Amongst the germ sell 

tumors benign cystic teratoma was the most common tumor while in the sex cord stromal tumor category 

granulosa cell tumor was the most common tumor encountered in this study.  There were three metastatic 

tumors to ovary in this study, in one case the primary as carcinoma colon while in other two cases the primary 

was not known. One rare case of cavernous hemangioma was also seen. 

 

Table 4: Shows classification of ovarian tumors according to WHO classification. 

Histopathological type No. of cases % 

I 

Surface epithelial Stromal tumors 157 72.02 

1 Serous Cystadenoma 73 
28.44 

2 Serous cystadenocarcinoma 15 
6.8 

3 Mucinous cystadenoma 52 
23.8 

4 Mucinous borderline tumor 3 
1.38 

5 Mucinous cystadnenocarcinoma 7 
3.2 

6 Benign Brenner tumor 2 
0.92 

7 Benign mixed epithelial tumor 2 
0.92 

8 Endometroid cystadenofibroma 3 
1.38 

II 

 Sex-cord stromal tumors 22 10.09 

9 Adult Granulosa cell tumor 10 
4.59 

10 Fibroma 5 
2.29 

11 Fibrothecoma 7 
3.21 

III 

Germ cell tumor 35 16.06 

12 Benign cystic teratoma 27 12.39 

13 Immature teratoma 2 
0.92 

14 Malignant mixed germ cell tumor 2 
0.92 

15 Dysgerminoma 3 
1.38 

16 Struma ovarii 1 
0.46 
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IV Metastases to ovary 3 1.38 

V Mesenchymal tumors 1 0.46 

 

Fig 1: Gross photograph of endometroid cystadenofibroma showing cystic and solid areas. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.2 Microphotograph of endometriod cystadenofibroma  showing benign endometrial type glands in a fibrous 

stroma.(H&E,100X) 
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Fig. 3: Gross picture of benign Brenner tumor with nodular external surface and  stretched  fallopian tube 

 

 
 

 

 

 

Fig. 4: Microphotograph of benign Brenner tumor showing nests of transitional cells in a fibrous 

stroma.(H&E,100) 
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Fig. 5:Microphotograph of adult granulose cell tumor showing groups of cells surrounded by reticulin. 

(Reticulin stain,  100X) 

 

 

 
 

 

 

Fig. 6:  Microphotograph of cavernous haemangioma showing dilated vascular channels.(H&E, 100X) 
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IV. DISCUSSION 

 
Diagnosis of ovarian tumors can be difficult due a variety of conditions that can affect the ovaries and 

present with similar clinical and radiological manifestations. Knowledge of morphology and age specific 

characteristics can help refine the diagnosis.
5
A wide range of age distribution of ovarian tumors was seen in our 

study, youngest being 14 years old and eldest was 84 years old lady. Majority of ovarian tumors were seen in 

reproductive age group of 3
rd

 to 5
th

 decade similar to the studies by Mondal et al.; andSheikh et al.
6,7

Majority of 

benign ovarian tumors were seen in 3
rd

 and 4
th

 decade, similar results were reported in two other studies.
6,8 

The 

incidence of ovarian carcinoma increases with age and peaks between the ages of 55-64 years.
2
In our study most 

of the malignant tumors were seen in 5
th

 and 6
th

 decade ,similar observations were made in a study by R 

Sindhuja et al. 
9
 

Majority of ovarian tumors in our study were of cystic consistency (67%) followed by tumors with 

mixed consistency(21.5%) and tumors of solid consistency( 11.5%) . Similar results were reported by Gupta N 

et al and Garg et al.
10,11 

Majority of benign tumors were cystic in consistency while most of the malignant 

tumors were solid or of  mixed consistency, this is in agreement with studies by Kanthikar et al., and Geeta et 

al.
12,13 

Out of 218 cases 175(80.3%) were benign, 3(1.4%) were borderline and 40(18.3%) were malignant, 

similar findings were observed in in other studies.
6,10

 

Histomorphological distribution of ovarian tumors was similar to that seen in studies by Mankar et al  

et al. and Patil RK  et al.
14,15

withsurface epithelial tumors being most common (72%) followed by germ cell 

tumors (16%), sex cord stromal tumors (10%) and metastatic tumors(1.5%).When laterality of the tumors was 

assessed it was noted that bilaterality was common in malignant tumors (74% of bilateral tumors). Most 

common malignant tumor that  had a bilateral presentation was serous cystadenocarcinoma accounting for 

10(52%) out of a total of 19 bilateral cases , similar observation was made in studies by Mondal et al.
6
ovarian 

serous carcinomas  usually present as large mass with bilateral presentation in two thirds of cases. 
16

 

Serous cystadenoma (41.4%) was the commonest benign tumor in this study followed by mucinous 

cystadenoma (33.12%) and mature cystic teratoma. Similar observations were made in a study by Gupta N et al 

and Kalyani et al.
10

,
17

However, sheikh et al. reported mature cystic teratoma(30.6%) as the most common 

benign tumor in their study
.7
Serous cystadenocarcinoma(25% of all malignant tumors) was the most common 

malignant tumor which was comparable to   two other studies.
7,17

 

Other interesting epithelial tumors were three cases of benign endometroid cystadenofibroma (figures 1 

and 2), two cases of benign brenner tumor (figures 3 and 4) and two cases of benign mixed tumors were seen. 

Mixed tumors showed benign Brenner and mucinous cystadenoma components. Brenner tumors are associated 

with another tumor type, usually mucinous cystadenoma in 20% of cases.
18 

Amongst germ cell tumors mature cystic teratoma was most common. Other tumors in this category 

were dysgerminoma, immature teratoma, mixed germ cell tumors and one case of strumaovariiwas seen. Both 

the cases of immature teratoma showed primitive neuroepithelial tissue based on which they were graded.In the 

sex cord stromal tumor category adult granulosa cell tumor(figure 3) was most common. Similar observations 

were made in other two studies.
6,10

 The tumor cells in a case of adult granulosa cell can sometimes be spindled 

mimicking  cellular fibroma or sometimes the cells can be luteinized mimicking a thecoma, we encountered one 

such case in our study, so we performed a reticulin stain(figure 5) .  Reticulin stain is of great aid in his 

differential as it outlines aggregates of neoplastic cells in zones of granulosa cell neoplasia whereas in thecomas 

and fibromas there is individual cell investment.
19 

One rare case of cavernous hemangioma was seen in our study. It was seen in 18-year-old girl and 

measured 7x7 cms. Microscopy showed thin-walled cavernous spaces lined by endothelial cells (Figure 6). 

These are rare tumors with only 60 cases reported so far.
20

 Most of these tumors are small and detected 

incidentally while larger tumors may present with abdominal pain and ascitis. It has been postulated that 

hyperestrogenism caused by pre existing stromal leuteinization of ovaries may stimulate the development of 

ovarian hemangioma due to the growth stimulatory effects of estrogn and expression of estrogen receptors by 

hemangioma. 
21

 

 

V. CONCLUSION 

 
Surface epithelial tumors are most common category of ovarian tumors followed by germ cell tumors 

and sex cord stromal tumors in this study. Serous cystadenoma was the most common benign tumor and serous 

cystadenocarcinoma was the most common malignant tumor in our study. Two thirds of serous 

cystadenocarcinomaspresented with bilateral ovarian involvement. 

Mature cystic teratoma was the most common germ cell tumor while granulosa cell tumor was the most 

common sex cord stromal tumor. One rare case of ovarian cavernous hemangioma and benign mixed epithelial 
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tumor consisting of mucinous cystadenoma and benign Brenner component were encountered in our study. With 

proper histological diagnosis and categorization of ovarian neoplasms in conjunction with recent diagnostic 

modalities a more accurate diagnosis can be made which helps in the proper management of the case. 
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