
 

Dr Shaheen H. Kanpurwala et al JMSCR Volume 4 Issue 12 December 2016 Page 15040 
 

JMSCR Vol||04||Issue||12||Page 15040-15047||December 2016 

A Study of Clinicomorphological Profile of Ovarian Tumors in Western 

India 
 

Authors 

Dr Shaheen H. Kanpurwala, Dr Shantanu M. Chavan, Dr Sugam Agrawal 

Department of Pathology, Grant Government Medical College & Sir J J Group of Hospitals,  

Byculla East, Mumbai 400008, Maharashtra 

Corresponding Author 

Dr Sugam Agrawal 

Blood Bank, Sir J J Group of Hospitals, Byculla East, Mumbai 400008 

Email: drsugamagrawal2487@gmail.com, shk.mumbai@yahoo.com, Phone no.8691007327 

ABSTRACT 

Background: Ovarian tumors are one of the common tumors of female genital tract. The clinical and 

morphological features of these tumors are variable and also vary with geographic region. 

Aim: The aim of study is collection and analysis of data of various clinicomorphological features of ovarian 

tumors in light of various studies conducted in variable geographic regions. 

Results: Age group with peak incidence was 21-40 years. Abdominal pain was the most common symptom 

(68.8%). Tumors were bilateral in 12.7% patients. Malignant and borderline tumors had a larger mean 

diameter (>10 cm) as compared to benign tumors (<10cm). Grossly tumors were most commonly cystic 

(63.7%). Benign tumors were most common (57.32%) followed by malignant (35.66%) and borderline tumors 

(7%). Serous cystadenoma (35.88%), Borderline mucinous (63.6%) and Serous cystadenocarcinoma (46.4%) 

were the commonest tumors in benign, borderline and malignant categories respectively. Among 

histopathological types Surface epithelial tumors (70.07%) were the commonest followed by Germ cell tumors 

(22.29%), Sex cord stromal tumors (5.09%) and metastatic tumors (2.55%). 

Conclusion: In our study, conducted in Western India, clinically lower abdominal pain was the most common 

symptom in contrast to Western countries wherein abdominal distension was most common. Benign tumors 

were most common but the incidence of borderline and malignant tumors were proportionately higher when 

compared to Western nations. Surface epithelial tumors were most common in both benign and malignant 

categories. Serous cystadenomas, Mucinous borderline and Serous cystadenocarcinoma were the most 

common tumors in benign, borderline and malignant categories respectively. These findings are important 

geographical variations since different tumors have been reported to be the commonest in benign, borderline 

and malignant categories in studies conducted in different geographic areas. 

KEYWORDS – Ovarian tumor, incidence, histopathology, Western India. 

 

INTRODUCTION 

Tumors of the ovary are common forms of 

neoplasia in women. Among cancers of the female 

genital tract, the ovarian cancers are the most 

common cancers. They are the sixth most 

common form of cancer in women in the United 
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States.
1
 However, the clinical and pathological 

characteristics are wide and variable for ovarian 

tumors.
2
 Because  many  of  this  ovarian  

neoplasms  cannot  be  detected   early  in  the  

development especially in developing nations, 

they  account  for   a  disproportionate   number  

of  deaths  from cancer  of  the  female  genital  

tract. A detailed study was performed over 

duration of 3 years and 9 months to study all 

clinically and pathologically relevant aspects of 

ovarian tumors. 

 

MATERIAL AND METHODS 

A prospective   and   retrospective   study of   

ovarian tumors was done in our institute. 

Specimen was   received in 10 % formalin. 

Relevant  clinical  data  was obtained  from  the  

requisition  forms sent  along with  the  specimens  

and  from   the  record  section   of  the   institute. 

Specimen received was studied thoroughly to   

note the gross findings. Specimens underwent 

routine processing. The sections were taken from 

necessary sites. In  cystic  lesions  all  the  locules  

opened  and   character  of  fluid  examined.  

Paraffin blocks were prepared and cut. Slides 

prepared and stained with routine hematoxyline 

and eosin stain. Special stains were used wherever 

applicable. All  the  observations  recorded, 

analyzed  and  classified  as  per  WHO  

classification .All  findings  and  details  tabulated  

and  interpretation  done .   

 

RESULTS 

There were a total of 157 cases of ovarian tumors 

from Jan 2007 to Sept 2010 in our institute. There 

were total 5046 samples of gynaecological 

patients in our tertiary care hospital. Thus the 

overall incidence of ovarian tumors was 3.10 %.  

The age range was 11 to 72 years. The surface 

epithelial tumours and sex cord stromal tumors were 

commoner in and above the 4
th
 decade. A lower 

mean age was observed for germ cell tumors (age 

range of 11 to 42 years)  – 24.2 years for 

dysgerminoma, 30.6 years for mature cystic teratoma 

and 16 years for immature teratoma.  

Clinically, most of the ovarian tumors presented 

with lower abdominal pain. Of 157 cases, 108 

cases (68.78%) presented with lower abdominal 

pain. Other presenting symptoms were low in 

incidence accounting for small percentage of 

cases, like lump in abdomen (12 cases or 7.6%), 

menstrual irregularities (14 cases or 8.9%) and 

ascites / abdominal distension (12 cases or 7.6%). 

Among 157 cases, a mere 20 cases were bilateral, 

most of which (17 out of 20 cases or 85%) were 

surface epithelial tumors, 2 cases were germ cell 

tumors and 1 metastatic tumor. Of the 17 cases of 

surface epithelial tumors, 9 cases belonged to serous 

category, 7 cases were mucinous tumors and single 

case of transitional cell carcinoma. None of the sex 

cord stromal tumors were bilateral. 

The largest tumor on gross (25 cm in diameter) 

belonged to mucinous category and smallest tumor 

(1.5 cm in diameter) was a transitional cell 

carcinoma. Among Surface epithelial tumors, serous 

tumors had a smaller mean diameter (8.88 cm) when 

compared to mucinous tumors with a mean diameter 

of 12.08 cm. The single cases of benign Brenner 

tumor and Clear cell Carcinoma [Figure I & II] were 

15 cm in diameter each. On the other hand 

Transitional cell carcinomas [Figure III] and 

Endometrioid carcinomas [Figure IV & V] were 

smaller with mean diameters of 4.25 cm and 6.6 cm 

respectively. Among Germ cell tumors, the malignant 

types that is Dysgerminomas and Immature teratomas 

had larger mean diameters of 13.2 cm and 12.5 cm 

respectively whereas the benign Germ cell tumor that 

is Mature teratomas [Figure VI] had a smaller mean 

diameter of 8.55 cm. The Sex cord stromal tumors 

also had variable sizes with the largest one being a 

Sertoli Leydig cell tumor of diameter 17 cm while the 

single case of Thecoma was 8cm in diameter. The 6 

cases of Granulosa cell tumor had a mean diameter of 

10.66 cm. The metastatic tumors (4 cases) were 

smaller in size (8.87 cm in average diameter). 

Out of the 157 tumors, 100 (63.69%) were cystic, 29 

(18.47%) were solid and 28 (17.83%) were solid 

cystic. None of the benign and borderline serous 

tumors were purely solid. Malignant serous tumors 

had variable appearances. Mucinous tumors were 
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mostly cystic in appearance. Among germ cell 

tumors, all dysgerminomas (5 cases) were purely 

solid with no cystic component and none of the 

teratomas (both mature and immature) were purely 

solid. 22 cases of mature cystic teratoma were purely 

cystic while 5 cases had both components. Laterality 

and gross features of specific histologic types have 

been discussed in Table 1.  

On histopathologic evaluation, amongst total 157 

cases, 90 cases (57.32 %) of ovarian tumors 

were benign, 11 cases (7%) were borderline 

and 56 cases (35.66%) were malignant. The 

distribution of tumors is represented in Table 

2. Among benign ovarian tumors, serous tumors 

were the commonest (39.32%) followed by 

mature cystic teratomas (28.88%) and mucinous 

cystadenoma (28.88%). 1 case each of Thecoma 

and Brenner tumor were noted. Amongst   

borderline tumors, borderline mucinous tumor 

was commonest (63.63%) followed by borderline 

serous tumor 36.36%. Amongst the malignant 

ovarian tumors, serous carcinomas were the 

commonest tumor (26 cases or 46.42%) followed 

by Granulosa cell tumor (6 cases or 10.71%).  

On histologic typing, Surface epithelial tumors 

were commonest (70.07%) followed by Germ cell 

tumors (22.29%). Sex cord stromal tumors 

(5.09%) and metastatic tumors (2.55%) were the 

less common categories. Serous cystadenoma 35 

(31.81%) was the commonest tumor among the 

surface epithelial stromal tumors followed by 

malignant serous tumors and benign mucinous 

tumors 26 (23.63 %). Among germ cell tumors, 

mature cystic teratomas constituted 77.14 % cases 

followed by malignant germ cell tumor 22.85%. 

Out of total 8 cases of Sex Cord Stromal tumors, 6 

cases (75%) were of granulosa cell tumor and one 

case each (12.5%) of Sertoli Leydig cell tumor 

and Thecoma. 

 

Table 1 - Gross features and laterality of ovarian tumors 

Sr 

No.  

Histologic type Total 

cases 

Bilateral Unilateral Average 

diameter 

Gross features 

    L R  Solid Cystic Both 

1 Benign serous 35 02 24 09 8.31 - 32 3 

2 Borderline serous 04 01 02 01 10.75 - 04 - 

3 Malignant serous 26 06 08 12 7.59 09 12 06 

4 Benign mucinous 26 06 12 08 11.52 01 20 04 

5 Borderline mucinous 07 01 02 04 13.71 - 07 - 

6 Malignant mucinous 03 - 02 01 11.00 - 03 - 

7 Benign Brenner 01 - - 01 15 01 - - 

8 Transitional cell carcinoma 02 01 - 01 4.25 01 - 01 

9 Clear cell carcinoma 01 - - 01 15 - - 01 

10 Endometrioid carcinoma 05 - 03 02 6.6 02 - 03 

11 Dysgerminoma 05 - 05 - 13.2 05 - - 

12 Immature teratoma 03 - 01 02 12.5 - - 03 

13 Mature cystic teratoma 27 02 16 09 8.55 - 22 05 

14  Granulosa cell tumor 06 - 03 03 10.66 04 - 02 

15 Thecoma 01 - 01 - 8.0 01 - - 

16 Sertoli Leydig cell tumor 01 - 01 - 17 01 - - 

17 Metastatic tumors 04 01 03 - 8.87 04 - - 
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Table 2- Incidence of various Histological Types of Ovarian Tumors 

Sr. No Histologic subtypes Benign 

n (%) 

Borderline 

n (%) 

Malignant 

n (%) 

Total 

n (% of all tumors) 

1 Surface Epithelial Tumors 62 (56.36) 11(10) 37 (33.63) 110 (70.07) 

2 Germ Cell Tumors 27 (77.14) - 08 (22.85) 35 (22.29) 

3 Sex-Cord Stromal Tumors 01 (12.5) - 07 (87.5) 08 (5.09) 

4 Metastatic Tumors - - 04 (100) 04 (2.55) 

 Total 90 (57.34) 11 (7) 56 (35.66) 157 (100) 

 

Table 3- Comparison of most common malignant tumor of ovary in various parts of Asia 

Our study Maharashtra, India Serous cystadenocarcinoma 

Mankar et al Maharashtra, India Serous cystadenocarcinoma 

Kant et al Jammu and Kashmir, India Mucinous cystadenocarcinoma 

Swamy et al  Nepal Granulosa cell tumor 

Yasmin et al Pakistan Endometrioid carcinoma 

 

 
Fig I : Clear Cell Carcinoma  of  Ovary : Solid 

and Cystic  Tumour With Areas of Haemorrhage  

and  Necrosis. 

 

 
Fig II: Clear cells with pink eosinophilic hyaline 

globules in cytoplasm 

 

 
Fig III   : Transitional Cell  Carcinoma (40x) 

 

 
Fig IV:   Endometrioid Carinoma  of Ovary : 

Solid Greyish White With Areas  of Haemorrhage 

And   Necrosis.    
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Fig V: Endometrioid  Adenocarcinoma  ( 10 X ): 

Showing Tumour Arranged In Glandular Pattern 

Seperated By Fibrocollagenous Septae 

 

 
Fig VI: Mature Cystic Teratoma (Dermoid 

Cyst)(10x)-Cyst Lined By Stratified Squamous 

Epithelium With Underlying Skin Appendages. 

 

DISCUSSION 

Ovarian neoplasms are the most common tumors 

of female genital tract
1
, taking a significant toll in 

developing nations due to non specificity of 

symptoms and lack of regular clinical check-ups. 

The patients consequently present at advanced 

stages of the disease. 

The most common clinical symptom in our study 

was lower abdominal pain (68.78% of cases). 84% 

patients in a study conducted in Nepal
3
 and 76% 

patients in a study conducted in Satara
4
 presented 

with the same complaint. Other common 

symptoms were also similar to our study that is 

lump in abdomen, ascites/ abdominal distension 

and menstrual irregularities. On the contrary, 

studies conducted in western countries noted 

abdominal distension as the most common 

symptom.
5-8

 Another point to be noted in our 

study was that, a single case of dermoid cyst (out 

of total 157 cases) was diagnosed incidentally 

whereas 10.5% cases in study by Kayastha et al 

(in Nepal)
3
 and 14.98% cases in study by Mankar 

et al
4
 (in Maharashtra) were diagnosed 

incidentally. This can be attributed to the more 

timely consultation, investigation and follow up in 

our set up. 

Age range in our study was 11-72 years, with a 

mean of 41.2 years. Age range was in 

concordance with studies conducted in Jammu & 

Kashmir
9
 (15-70 years), Nepal

3
 (18-70 years) and 

Maharashtra
4
 (14 to 76 years). The peak incidence 

in our study occurred in 21-40 years age group 

and agreed well with study by Pilli GS et al
10

, a 

study conducted in Belgaum. In this age group in 

our study, most cases were of benign tumors (57 

cases) followed by malignant tumors (20 cases) 

and borderline tumors (4 cases). The second most 

common age group was 41-60 years which 

accounted for 18 benign, 24 malignant and 5 

borderline tumors. Mean ages for benign, 

borderline and malignant categories were 37, 49.6 

and 41.2 years respectively. As is evident from 

this data, malignant tumors were way more 

common in and above 4
th

 decade of life and a 

greater age was indicative of more sinister tumors. 

Mean age for surface epithelial tumors, germ cell 

tumors, sex cord stromal cell tumors and 

metastatic tumors was 44.4 years, 23.6 years, 46.7 

years and 46.3 years respectively. The mean age 

group was noticeably lesser for Germ cell tumors, 

finding in concordane with Kos et al.
11

 

12.7% (20 out of 157) cases in our study were 

bilateral. 12.6%, 11.67% and 8.86% cases were 

bilateral in studies by Kayastha et al
3
, Mankar et 

al
4
 and Sharma et al

12
 respectively (studies 

conducted in various states of India). 17 out of 20 

bilateral cases were surface epithelial tumors (9 

serous, 7 mucinous and 1 transitional cell 

carcinoma). Among bilateral germ cell tumors (2 

cases), both were mature cystic teratomas. 1 out of 

total 4 metastatic cases was bilateral while none of 

the sex cord stromal tumors presented bilaterally. 

The most significant finding in this aspect of 



 

Dr Shaheen H. Kanpurwala et al JMSCR Volume 4 Issue 12 December 2016 Page 15045 
 

JMSCR Vol||04||Issue||12||Page 15040-15047||December 2016 

study was that 85% of bilateral tumors were 

Surface epithelial tumors and also when bilateral 

tumors were present in young patients, the 

diagnosis was found to be mature cystic teratoma. 

Coming to gross examination of tumors, our study 

noted greater diameters (>10 cm) for Mucinous 

tumors (12.08 cm), Clear cell carcinoma (15 cm) and 

malignant Germ cell tumors (12.8 cm). The diameter 

of Sex cord stromal tumors was also >10 cm for most 

cases. The mean diameter was however smaller for 

Serous tumors (8.88 cm), even for malignant tumors 

(7.59 cm) which was the most common subtype 

among malignant tumors in our study as discussed 

previously. Hence, this finding of smaller malignant 

serous tumors in our study can be attributed to early 

detection and diagnosis in our set up. The other 

tumors with smaller diameters were Transitional cell 

carcinomas, Endometrioid carcinomas and Metastatic 

tumors.  As per study by Hashmi et al
13

, the 

malignant tumors had a greater mean diameter. Both 

malignant surface epithelial tumors and germ cell 

tumors had a mean diameter > 10 cm. Sex cord 

stromal tumors were generally large in size in this 

study (both benign and malignant > 10 cm in 

diameter). Smaller tumors (< 10 cm in diameter) 

belonged to categories of benign surface epithelial 

tumors, benign germ cell tumors and metastatic 

malignancies. These findings are thus in agreement 

with our study. A study on germ cell tumors by Kos 

et al
11

 noted that the diameter was <10 cm for 94.5% 

of teratomas. In our study, there were a total of 30 

teratomas (27 benign and 3 malignant). The mean 

diameter for the 27 benign teratomas (90% of all 

teratomas) was 8.55 cm, hence concordant with 

findings of Kos et al.  

On cut section, out of 157 tumors, 100 were cystic, 

29 were soilid and 28 were solid cystic. None of the 

benign and borderline serous tumors were purely 

solid. Malignant serous tumors had variable 

appearances. Mucinous tumors were mostly cystic in 

appearance. Among germ cell tumors, all 

dysgerminomas (5 cases) were purely solid with no 

cystic component and none of the teratomas (both 

mature and immature) were purely solid. 22 cases of 

mature cystic teratoma were purely cystic while 5 

cases had both components. Findings were 

concordant with study by Sharma et al
12

, wherein out 

of 102 ovarian tumors, 46 cases (45.09%) were 

cystic, 42 cases (41.17%) were solid cystic and 14 

cases (13.74%) were predominantly solid tumors. 

Most of the benign tumors presented as cystic 

masses. 

On histopathological examination, amongst 157 

cases, 90 were benign (57.32%), 11 cases borderline 

(7%) and 56 cases were malignant (35.66%). The 

findings in our study were quite in agreement with 

some of the studies conducted in Asia. Mankar et al
4
 

(also conducted the study in Maharashtra) reported an 

incidence of 63.04%, 5.84% and 31.12% for benign, 

borderline and  malignant tumors respectively while 

Ahmad et al
14

 (a study in Pakistan) reported an 

incidence of 59.18%, 0.2% and 40.81% . Other 

studies by Pilli et al
10

 and Gupta et al
15

 reported 

figures of 75.2% and and 72.9% respectively for 

benign tumors which is closer to figures reported by 

western nations that is 75-80%.
16

 Hence, overall the 

incidence of benign tumors is lower in our study. 

However, the proportion of borderline tumors (7%) 

in our study was considerably higher than in other 

studies wherein, the incidence was reported between 

0.2%- 4.1%. The study by Mankar et al
4
 (also 

conducted in the state of Maharashtra) however 

reports an incidence of 5.84% for borderline tumors 

which is closest to our finding, hence can be 

considered as a geographical variation.  

Among benign tumors, our study reports serous 

cystadenoma as the most common benign tumor 

(39.32%) followed by mucinous cystadenoma and 

mature cystic teratoma (28.88% each). Study in 

Jammu and Kashmir by Kant et al
9
 also reported a 

similar finding of maximum number of serous 

cystadenomas (22.5%) followed by mucinous 

cystadenomas (19.4%). Shah et al
17

 and 

Thanikasalam et al
18

 have also reported serous 

cystadenoma as the most common benign tumor of 

ovary. The finding however differs from another 

study in same geographic area conducted by Mankar 

et al
4
 that reported mucinous cystadenoma as the 

most common benign tumor. All these studies 

reported a lower incidence of mature cystic teratomas 
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than in our study. Among borderline tumors, our 

study reports 7 cases of mucinous category & 4 cases 

of serous category. Most other studies report a similar 

finding of greater incidence of mucinous borderline 

tumors although the overall incidence of borderline 

tumors was low. However, the study by Mankar et el
4
 

that reported higher incidence of borderline tumors 

similar to our study, found an equal incidence of 

serous and mucinous borderline tumors. Hence, the 

incidence of borderline mucinous tumors in our study 

is significantly higher than in other studies. 

Amongst malignant tumors, serous cystadenocarci-

noma (46.42%) was most common followed by 

granulosa cell tumor (10.71%). The finding is in 

agreement with another study conducted in state of 

Maharashtra wherein serous cystadenocarcinoma 

outnumbered all other tumors.
4
 The data in this 

regard is quite variable depending upon the 

geographic region as depicted in Table 3. Study by 

Kant et al
9
 in Jammu & Kashmir reports mucinous 

cystadenocarcinoma as commonest, study by Swamy 

et al
19

 in Nepal reports granulosa cell tumor as 

commonest whereas Yasmin et al
20

 observed 

endometrioid carcinoma as most common tumor in 

Pakistan.  

Coming to histologic subtypes; the finding of surface 

epithelial tumors as the most common tumor 

(70.07%) followed by germ cell tumors (22.29%), 

Sex cord stromal tumors (5.09%) and metastatic 

tumors (2.55%), in our study is quite concordant with 

other studies in Asian countries. The studies in 

Western nations
21

 reported Germ cell tumors as the 

most common tumor in benign category and surface 

epithelial tumors as the most common tumor in 

malignant category whereas in our scenario surface 

epithelial tumors have a distinctly higher incidence as 

compared to other subtypes, be it benign or 

malignant. Incidence of metastatic tumors to ovary 

was lower than in other study (2.55%), as in other 

studies, that is 3.1% in study by Kant et al
9
, 5% in 

Powari et al
22

. However,  Pudassini et al
23

 reported a 

slightly higher percentage of 6.9%. 

 

 

 

CONCLUSION 

The study was conducted in a developing nation on a 

sample size of 157 cases. Lower abdominal pain was 

the most common symptom whereas incidentally 

diagnosed ovarian tumor was uncommon. Peak age 

group was 21-40 years. 12.7% tumors were bilateral, 

belonged most commonly to surface epithelial tumor 

category. Mucinous tumors, malignant Germ cell 

tumors and Sex cord stromal tumors were large (>10 

cm average diameter) whereas Serous tumors, benign 

Germ cell tumors and Metastatic tumors were smaller 

in size. Grossly, most tumors were cystic. Only 

rarely, benign tumors were purely solid. On 

histopathology, benign tumors were commonest 

although lower in percentage than western countries. 

Incidence of borderline tumors especially mucinous 

type and malignant tumors were higher in our study 

than in other parts of the world. Serous 

cystadenocarcinoma was the most common 

malignant tumor, an important geographical 

variation. 
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