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ABSTRACT: BACKGROUND: Ovarian cancer is the fourth leading cause of death in females around 

the world and therefore an area of concern for health care professionals. The further distressing 

aspect of these tumors is that they do not manifest any symptoms till they are clinically advanced or 

have attained a considerable size. AIMS: To study the histological pattern of ovarian tumors and 

compare it with other studies. SETTINGS AND DESIGN: Retro- prospective study. METHODS AND 

MATERIAL: A retro prospective study was done on 131 ovarian tumors received over a period of five 

years. Data including the age, clinical presentation, related history, involvement (whether unilateral 

or bilateral) were obtained from the histopathological requisition forms of the patients. 

Histopathology reports of all the cases were recorded from the data base. The histological 

categorization of ovarian tumors was done according to the WHO Classification of 2003. 

STATISTICAL ANALYSIS USED: None. RESULTS: Out of the 131 tumors studied, 87 (66.41%) were 

benign, 32 (24.42%) were malignant and 12 (9.16%) were borderline. Surface epithelial tumors 

(67.17%), including benign, borderline and malignant, contributed the bulk of the cases. Ovarian 

tumors were seen in younger age group and borderline tumors, both serous and mucinous, were 

reported more compared to other studies. Mucinous cystadenocarcinoma was the most common 

malignancy. CONCLUSIONS: Ovarian tumors once detected should be removed immediately without 

further delay. A very extensive sampling and careful histopathological examination should be the rule 

as the patient’s management and prognosis depends largely on the histologic type of tumor. 
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KEYMESSAGES: Ovarian cancer is among the leading causes of death in females and is notorious for 

not manifesting any symptoms until late. The management and prognosis depends on the histologic 

type of tumor. Thus, immediate removal, extensive sampling and careful histopathological 

examination should be the rule while dealing with such cases. 

 

INTRODUCTION: Ovarian tumors constitute 23% of all gynecologic tumors with ovarian carcinoma 

being the sixth most common female cancer and the fourth leading cause of death due to cancer in 

women. This therefore makes this one of the major health concerns for women all over the world.1 In 

eastern India, the fourth most frequent reported malignancy in females was ovarian.2 The 

Surveillance Epidemiology and End Results (SEER) calculations of the lifetime risk for ovarian cancer 

indicate that 1 in 55 women will develop ovarian cancer over their lifetime.3  

These disturbing figures are further compounded by the fact that ovarian tumors are 

generally difficult to detect till they are in a clinically advanced stage or have attained a considerable 

large size to manifest symptoms. Asian countries and Japan have rates of 2- 6.5 new cases per 100, 
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000 women per year.4Regrettably, there is no effective screening test as the ovaries are relatively 

inaccessible and precursor lesions are largely unknown. As mentioned earlier ovarian cancers often 

present themselves in advanced stage therefore any precursor lesion that may have been present are 

not recognized. Furthermore, identification of any putative precursor lesion within the ovary would 

generally involve the removal of that ovary and therefore the natural history of the lesion cannot be 

observed. Nulliparity and family history are considered as the risk factors for ovarian cancers. A 

higher frequency of carcinoma is seen in unmarried women and in married women with low parity.5 

The relative frequency of the various ovarian tumors differs in the Western and Asian 

countries. Surface epithelial tumors account for 50-55% of all ovarian tumors with their malignant 

counterparts contributing 90% of all ovarian cancers in the Western world.  

Japan on the other hand gives a figure of 46-50% and 70- 75% respectively. Germ cell tumors 

account for 30% of primary ovarian tumors and malignant germ cell tumors account for 3% of 

ovarian cancers in the western world.6 Bulk of the ovarian tumors occurs in the reproductive age 

group with only less than 5% in children. 75-80% of these tumors are benign and 55-65% of benign 

tumors occur in women under 40 years of age. Serous tumors are uncommon in the first two decades 

whereas mucinous are more often seen between fourth to sixth decade. In patients under 20 years, 

60% are germ cell tumors. 

Diverse histopathology is seen in ovarian tumors which reflects the different cell of origin of 

these the tumors. This is also the basis of the classification of these tumors. Determining the various 

histologic patterns in ovarian tumors is important not only for diagnosis but also for the prognosis. 

The prognosis can be predicted from the degree of differentiation of these tumors. The stage and 

laterality can help to determine the nature; sex cord stromal tumors are mostly confined to a single 

ovary.7 

Our hospital being the sole Government Medical College in this region, patients come not only 

from the adjoining and far flung areas in the hills but from plains as well specially those who cannot 

afford the luxury of expensive private nursing homes and hospitals. We cater to both rural as well as 

urban population in our area. 

 

MATERIAL AND METHODS: This is a retro-prospective study done in the Department of Pathology 

of Government Medical College Haldwani from 2008 to 2013 (for a period of five years). Out of 117 

patients, 72 were included prospectively in the study between years 2011 and 2013; whereas data of 

45 patients was obtained retrospectively from the departmental records between years 2008 and 

2011. All the cases of ovarian tumors sent for histopathological examination were included in this 

study. Data including the age, clinical presentation, related history, involvement (whether unilateral 

or bilateral) were obtained from the histopathological forms of the patients. Gross findings of all the 

cases were also noted. Histopathology reports of all the cases were recorded from the data base. 

Hematoxylin and Eosin (H&E) stained slides of each case were studied. The available additional 

stains (PAS, Mucicarmine) were also studied. The histological categorization of ovarian tumors was 

done according to the WHO Classification of 2003. The aim of our study was to determine the 

histological pattern of ovarian tumors in our hospital and to compare it with other national data as 

well as the data of our neighboring countries. 

 

Text 
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RESULTS: The total number of patients over a period of five years was 117, out of which 14 patients 

had bilateral tumors. Therefore the total number of tumors studied in this period were 131. Out of 

these 87(66.41%) were benign, 32(24.42%) were malignant and 12(9.16%) were borderline. Surface 

epithelial tumors (67.17%), including benign, borderline and malignant, contributed the bulk of the 

cases. 

 

Age 
Surface 

epithelial 

Sex cord 

stromal 

Germ 

cell 
Metastatic Total 

≤ 20 years 03 (2.3%) 00 03 (2.3%) 00 06 (4.58%) 

21-30 years 22 (16.79%) 04 (3.05%) 14 (10.68%) 00 40 (30.53) 

31-40 years 27 (20.61%) 02 (1.52%) 08 (6.1%) 00 37 (28.24 %) 

41-50 years 17 (12.97%) 02 (1.52%) 05 (3.81%) 00 24 (18.32%) 

51-60 years 14 (10.68%) 00 03 (2.29%) 00 17 (12.97%) 

> 60 years 05 (3.81%) 00 02 (1.52%) 00 07 (5.34%) 

Table 1: Age Distribution according to Histological subgroups 

 

Maximum number of surface epithelial tumors was seen in the age group of 31-40 years and 

minimum were seen below 20 and over 60 years. Germ cell tumors were seen in a younger age group 

as expected. Overall the maximum number of tumors was seen in the age group of 21-30 years (Table 

1). Among the surface epithelial tumors benign serous cystadenoma was the most commonly 

occurring tumor (29.54%) with 31-40 years being the age group with maximum tumors. Mucinous 

cystadenocarcinoma was most common among malignant surface epithelial tumors. (Figure 1) 

 

 
 

 

Germ cell tumors were the next most occurring histological type seen (26.71%). Mature cystic 

teratoma accounted for maximum number of cases (n=32). Only two yolk sac tumors were seen. No 

metastatic tumors were seen in our study. Mature cystic teratoma was most common among benign 

(25.80%) and mucinous cystadenocarcinoma (53.12%) among the malignant tumor ovarian tumors 

in our study. 

Figure 1: Distribution of Surface Epithelial Tumors 
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In 14 cases bilateral ovarian tumors were seen, in which eleven cases had the same type of 

tumor in both the ovaries. Three cases showed different type in both the ovaries (Table 2) 

 
 

Right ovary Left ovary Total cases 

Mucinous cystadenocarcinoma Same 04 

Serous cystadenocarcinoma Same 01 

Borderline serous tumor Same 02 

Brenner tumor Same 01 

Mature cystic teratoma Same 02 

Endometroid carcinoma Same 01 

Borderline serous tumor Mucinous cystadenoma 01 

Mature cystic teratoma Yolk sac tumor 01 

Mucinous cystadenoma Brenner tumor 01 

Table 2: Distribution of Histologic type in bilateral ovarian Tumors 

 

DISCUSSION: In our study 66.41% of ovarian tumors were benign and 24.42% were malignant and 

9.16% were borderline tumors. Similar studies in India carried out by Pilli et al8 showed 75.2% 

benign ovarian tumors, 21.9% malignant and 2.8% borderline tumors. Whereas this figure was 

66.03% for benign, 31.60% for malignant and 2.35% for borderline tumors in study by Prabhakar et 

al.9 In Nepal R Jha et al reported 83.9% benign, 16.1% malignant and 2.8% borderline ovarian 

tumors.10 In Pakistan a similar study by Ahmad et al showed 59.18% benign and 40.81% malignant 

tumors.11 Compared to other studies where borderline tumors are 2-3%, our study showed a higher 

figure of 9.16%. A comparison of the results of our study with other similar studies conducted is 

shown in Table 3. 
 

Type of ovarian 

 tumor 

Pilli  

 et al 

Prabhakar 

 et al 

Jha 

 et al 

Ahmad  

et al 

Present 

 study 

Benign tumors 75.2% 66.03% 83.9% 59.18% 66.41% 

Malignant tumors 21.9% 31.60% 16.1% 40.81% 24.42% 

Borderline tumors 2.8% 2.35% 2.8% 3.27% 9.16% 

Table 3: Comparison with other studies 

 

Among the histological types, most prevalent category encountered in our study was surface 

epithelial tumors, which was also seen in other studies in the West12 as well as the neighboring 

countries. The distribution of various ovarian tumors based on the histological type has been 

compared with other studies in Table 4. 

 

 

Histologic 

 type 

Pudasaini 

 et al 

Pilli 

 et al 

Ahmad 

 et al 

Jha 

 et al 

Present  

study 

Surface epithelial 69.5% 70.9% 63.50% 52.2% 67.17% 

Germ cell 19.5% 21.2% 27.13% 42.2% 26.71% 
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Sex cord stromal 2.5% 6.7% 5.84% 3.1% 6.10% 

Metastatic 8.5% 0.7% 2.45% 2.4% 0% 

Table 4: Comparison of Histologic type of tumor 

 

In our study mature cystic teratoma was most common benign tumor which is similar to the 

study by Jha et al and Ahmad et al but Pilli et al and Pudasaini et al have reported serous 

cystadenoma as the most common benign tumor. Thanikasalam et al13 in Malaysia showed teratomas 

as highest occurring benign tumor in Malays and Chinese whereas serous cystadenoma was most 

common occurrence in Indians. Most common malignant tumor was mucinous cystadenocarcinoma 

in our study which was similar to study by Pilli et al but in contrast to Ahmad et al where serous 

cystadenocarcinoma was found to be most common (Table 5). 

 

Histologic type Pilli et al Ahmad et al Present Study 

Serous Cystadenoma 42.9% 34.26% 19.84% 

Borderline serous - 1.63% 3.05% 

Serous cystadenocarcinoma - 12.51% 3.05% 

Mucinous cystadenoma 25.5% 10.76% 13.74% 

Borderline mucinous - 1.63% 6.10% 

Mucinous cystadenocarcinoma - 6.43% 12.97% 

Endometroid carcinoma 0.7% 4.91% 4.58% 

Clear cell Carcinoma 0.35% 0.81% 0.76% 

Brenner - 0.46% 3.05% 

Granulosa cell tumor 6.7% 2.80% 5.64% 

Malignant steroid tumor - - 0.8% 

Mature cystic teratoma 17% 20.81% 25.80% 

Dysgerminoma 2.48% 2.69% 0.8% 

Yolk sac tumor 1.77% 0.93% 1.61% 

Table 5: Comparison of the distribution of Histologic type of tumor 

 

The peak incidence of ovarian tumors in our study was seen in 31-40 years age group which 

is similar to reports by Pudasaini et al and Kayastha et al.14 Maximum cases of benign serous 

cystadenocarcinoma were also seen in the same age group but mucinous cystadenocarcinoma was 

seen in older age group of 41-50 years. This is different from the study by Ahmad et al where 

borderline as well as malignant mucinous tumors were in the younger age group but similar to study 

by Jha et al where the mean age was 50.7 years for mucinous cancers. Borderline malignancy was 

seen more compared to other studies.  

The probable explanation could be the lack of thorough sampling in grossly benign appearing 

ovarian tumors. Next most common category in our study was of germ cell tumors in which mature 

cystic teratoma was the highest occurring and was seen mostly between 21-30 years. Similar results 

have been reported by Ahmad et al where the mean age was seen to be 32.27 years in contrast to the 

study by Jha et al where majority were in the first two decades. There were two cases where 

malignancy was seen developing from the benign components in mature cystic teratoma. One was 

sebaceous carcinoma and another case where papillary carcinoma thyroid was seen. 
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CONCLUSION: Epithelial tumors were most common tumors in our study which is similar to the data 

reported in the neighboring countries as well. Germ cell tumors were the next most common tumors 

out of which mature cystic teratoma was the most prevalent. Among the malignant tumors mucinous 

cystadenocarcinoma contributed the maximum number of cases. In our study maximum tumors were 

seen in the younger age group. Borderline tumors (both serous and mucinous included) were seen in 

a higher percentage than other studies. Maximum cases of borderline tumors were seen between 20-

40 years. Therefore any ovarian tumor in this age group should be surgically removed immediately 

and sampled thoroughly to rule out borderline malignancy. 

Though ovarian tumors can be diagnosed clinically as well as by radiological means, a 

thorough histopathological examination is mandatory to find out the origin and type of tumor as the 

management and prognosis of the patient is dependent to a large extent on the histological type apart 

from the stage and grade of the tumor. 
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