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Abstract: 
 
Objectives: This prospective study was conducted to evaluate risk factors and histopathological spectrum of 
patients with ovarian tumors. Methods: This study was conducted in NSCB Medical College, Jabalpur from 
February 2019 to July 2020 on 120 subjects with ultrasonographically diagnosed ovarian tumors. Relevant history 
was obtained and all the risk factors for ovarian tumors were recorded. Gynecological examination was done and 
investigations were recorded. Subjects followed upto collection of histopathological report and correlation of 
various risk factors with histopathology done. Results: Out of 120 subjects, malignant and benign ovarian tumors 
were 39.16% and 60.83% respectively. The mean age of patients with benign ovarian tumor was 40.5 years and for 
malignant tumor was 45.5 years. The risk factors that were found associated with ovarian malignancy were early 
menarche (55.31%), late menopause (66.66%), history of infertility (55.31%), history of laparotomy for ovarian 
tumors (25.53%), family history of ovarian (46.80%) and breast cancer (4.25%). Majority of patients with benign 
(82.19%) as well as malignant ovarian tumors (52.57%) were not having history of tubal ligation. Benign serous 
cystadenoma was the commonest histopathological pattern in the present study contributing to 27.5% (33 cases). 
Among malignant tumors serous cystadenocarcinoma was the most common type accounting for 20% (24 cases), 
followed by mucinous carcinoma 13.3% (16 cases). Conclusion: Identification of risk factors for ovarian cancer is 
essential for prevention, early diagnosis and treatment of ovarian tumors because this cancer is predominantly 
detected at late stages when treatment is difficult. Determination of various histopathologic patterns of ovarian 
tumors helps in diagnosis, management as well as prognosis of ovarian tumors. 
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Ovarian malignancy is the most common gynecological cancer in females after breast and cervical carcinoma in 
India as well as worldwide.1 It is second most common cancer of the female reproductive system and the leading 
cause of the death from gynaecologic malignancy.2 

There are various risk factors associated with ovarian cancer. It mostly affects postmenopausal women, where 
increasing age is associated with an increased incidence, advanced stage of this disease, and lower reported survival 
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rates. Parity poses a protective role according to a few case-control studies.3 The strongest risk factor of ovarian 
cancer is a positive family history of breast or ovarian cancer, whereas personal history of breast cancer also 
augments the risk.4 Increasing parity, lactation, oral contraceptive use, tubal ligation, and hysterectomy seem 
protective, while infertility may be associated with higher risk.5 The identification of risk factors for patients with 
ovarian tumors enable us to supplement patient follow-up with various screening methods. Identification of 
modifiable risk factors for ovarian cancer is essential for prevention because this cancer is predominantly detected at 
late stages when treatment is difficult.    

Most of these cancers (>80%) are epithelial in nature and among epithelial tumors, most common variety is serous 
cystadenoma.6  Broadly the ovarian tumors are classified into primary and secondary tumors. Surface epithelial 
stromal tumors, germ cell tumors and sex cord stromal tumors are more common among the primary tumors of the 
ovary. The peak incidence of invasive epithelial ovarian cancer is at about 60 years of age and for borderline tumors, 
it is approximately 46 years. In the first two decades of life, almost 70% of ovarian tumors are of germ cell origin, 
and one-third of these are malignant. These are rapidly growing tumors.7 Aggressive debulking surgery, followed by 
platinum-based chemotherapy, usually results in clinical remission. But, up to 80 percent of these women will 
develop a relapse that leads to disease progression and death.8 To analyse the risk factor for different histopathologic 
types of ovarian cancer we have conducted prospective study on 120 subjects diagnosed to be ovarian tumor in 
ultrasound.

 

Materials and methods   

This prospective observational study was conducted in Netaji Subhash Chandra Bose Medical College, Jabalpur 
(MP) from February 2019 to July 2020. Approval from institutional ethics committee was obtained. Total 120 
subjects were included in study. 

Inclusion criteria: All subjects with ultrasonographical diagnosis of ovarian tumors included. 

Exclusion criteria: Pelvic masses other than ovarian tumours, functional, inflammatory and metaplastic ovarian cyst 
excluded.  

Verbal consent was obtained from study subjects and were evaluated according to relevant history, high risk factors 
for ovarian tumors and demographic characteristics. Clinical evaluation, gynecological examination, 
ultrasonography, biochemical profile and other relevant investigations were done for the subjects. Out of 120 cases, 
118 underwent laparotomy and 2 patients were not fit for laparotomy so they were subjected to fine needle 
aspiration cytology which turned out to be malignant. Surgical staging was done in cases with operable malignant 
ovarian tumors. Subjects followed up upto collection of histopathological report and high risk factors were 
correlated. 

Statistical analysis: Compiled data was statistically analysed using Chi Square test and /or Fischers exact test to 
compare 2×2 contingency distribution as appropriate and ROC analysis was performed to predict benign and 
malignant ovarian tumors. P<0.05 was considered statistically significant. All statistical calculations were done with 
SPSS Statistics version 20.0. 

Results 

Total 120 cases of sonographically confirmed ovarian tumors were studied. 39.16% were malignant and 60.83% 
were benign neoplasms. The mean age of patient with benign ovarian tumor was 40.5years and for malignant tumor 
was 45.5 yr. This study shows no correlation of ovarian malignancy with parity of female and residence. Majority of 
the patients with malignant ovarian tumors were in postmenopausal age group (75%) and only 25% of patients with 
benign ovarian tumors were in postmenopausal age group (p<0.0001). Early menarche i.e. menarche at less than 12 
years was found in 55.31% of malignant ovarian tumor cases and 73.97% of benign ovarian tumors (p=0.034)   
(table 1). 
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Table 1: Correlation of high risk factors with histopathological report of  ovarian tumors
Parameters  Benign (n=73
Age of menarche (years) <12 - 54 (73.97%)

>12 - 19 (26.02%)
Regularity of menstrual 
cycle 

Regular - 67 (91.78%)
Irregular - 6 (8.21%)

Age of menopause 
(years) n=40 

<50 - 9 (90%)
>50 - 1(10%)

Parity  Nulliparous 
Primiparous 
Multiparous 

History of infertility Yes - 5 (6.84%)
No - 68 (93.15%)

History of laparotomy 
for ovarian tumors 

Yes - 5 (6.84%)
No - 68 (93.15%)

Family history of breast 
or ovarian cancer 

Family history of ovarian cancer
(5.47%); Family history of breast cancer 
1 (1.36%); No family history of breast or 
ovarian cancer

Tubal ligation Yes - 13 (17.80%)
No - 60 (82.19 %)

Late menopause i.e. menopause after 50 years of age was present in 
malignant and 10% of postmenopausal
present in 55.31% of patients with malignant and 6.84% of patients with benign ovarian tumors (p=0.0001)
25.53% of patients with malignant and 6.84% of patients with benign ovarian tumors have history o
ovarian tumors (p=0.004). Family history of ovarian cancer was seen in
5.47% of patients with benign ovarian tumors
patients with benign ovarian tumors had family history of breast cancer (p=0.0001)
cancer was not seen in any study subjects
and 59.57% of malignant ovarian tumors were

Figure 1:
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Table 1: Correlation of high risk factors with histopathological report of  ovarian tumors 
n=73) Malignant (n=47) 

54 (73.97%) 
19 (26.02%) 

<12 - 26 (55.31%) 
>12 - 21(44.68%) 

67 (91.78%) 
6 (8.21%) 

Regular - 40 (85.10%) 
Irregular - 7 (14.89%) 

9 (90%) 
1(10%) 

<50 - 10 (33.33%) 
>50 - 20 (66.66%) 

 - 21(28.76) 
 - 9(12.32) 
 - 43(58.90) 

Nulliparous - 11(23.40)
Primiparous - 5(10.63) 
Multiparous - 31(65.95)

5 (6.84%) 
68 (93.15%) 

Yes - 26 (55.31%) 
No - 21 (44.68%) 

5 (6.84%) 
68 (93.15%) 

Yes - 12 (25.53%) 
No - 35 (74.46%) 

Family history of ovarian cancer - 4 
Family history of breast cancer - 

No family history of breast or 
ovarian cancer - 68 (93.15%) 

Family history of ovarian cancer
- 22 (46.80%); Family history of 
breast cancer - 2 (4.25%)
family history of breast or 
ovarian cancer – 23 (48.93%)

13 (17.80%) 
60 (82.19 %) 

Yes - 19 (40.42%) 
No - 28 (59.57%) 

Late menopause i.e. menopause after 50 years of age was present in 66.66% of postmenopausal
postmenopausal patients with benign ovarian tumors (p=0.003). History of infertility

55.31% of patients with malignant and 6.84% of patients with benign ovarian tumors (p=0.0001)
malignant and 6.84% of patients with benign ovarian tumors have history o

Family history of ovarian cancer was seen in 46.80% of patients with malignant and 
% of patients with benign ovarian tumors (p=0.0001). Total 4.25% of patients with malignant and 1.36% of 

patients with benign ovarian tumors had family history of breast cancer (p=0.0001). Personal history of breast 
not seen in any study subjects. It is seen in our study that 8.19% of patients with benign ovarian tumors 

malignant ovarian tumors were not having history of tubal ligation (p=0.006). 

Figure 1: Histological distribution of ovarian tumors 
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P value 
0.034 

 0.251 

0.003 

11(23.40) 
 

31(65.95) 

0.737 

<0.0001 

0.004 

Family history of ovarian cancer 
Family history of 
2 (4.25%); No 

family history of breast or 
(48.93%) 

<0.0001 

0.006 

postmenopausal patients with 
istory of infertility was 

55.31% of patients with malignant and 6.84% of patients with benign ovarian tumors (p=0.0001). Total 
malignant and 6.84% of patients with benign ovarian tumors have history of laparotomy for 

% of patients with malignant and 
Total 4.25% of patients with malignant and 1.36% of 

Personal history of breast 
benign ovarian tumors 
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Benign serous cystadenoma was the commonest histopathological pattern in the present study contributing to 27.5% 
(33 cases). Mucinous cystadenoma was the second most common contributing to 17.5% (21 cases) (table 2). Among 
malignant tumors serous cystadenocarcinoma was the most common type accounting for 20% (24 cases), followed 
by mucinous carcinoma 13.3% (16 cases) (figure 1). 

Discussion 

Ovarian cancer is one of the most common gynecological cancer that rank third after cervical and breast cancer. It 
has worst prognosis and highest mortality rate. It is predicted that, by the year 2040 the mortality rate of this cancer 
will rise significantly. It is a silent killer as it is diagnosed late. The statistics show that between one third to two 
fifth of total cancer cases can be prevented by eliminating and reducing risk factors.9 This study was conducted with 
aim of studying high risk factors present in patients with ovarian tumors and correlate with histopathology report. 

In the present study, out of 120 cases of ovarian tumors, 39.16% were malignant and 60.83% were benign 
neoplasms. The mean age of patient with benign ovarian tumor was 40.5 years and for malignant tumor was 45.5 yr. 
These findings were comparable with the study done by Radhamani S et al 10 in which mean age for benign ovarian 
tumors was 40.80 years but mean age for malignant ovarian tumors was 55.1 years indicating that malignant ovarian 
tumors are more prevalent in older age group as compared to benign ovarian tumors. 

Present study shows no correlation of ovarian malignancy with low parity of females which was consistent with the 
study conducted by Dweep Jindal et al11 which showed increasing parity did not have decreased incidence of 
ovarian cancer. Although nulliparity or low parity is a known high risk factors for ovarian tumors. 

Out of 120 cases, total postmenopausal patients were 40, in which 10 patients had benign ovarian tumors and 30 
patients had malignant ovarian tumors respectively. Majority of malignant ovarian tumors were in the 
postmenopausal females. The findings in our study are consistent with Mojgan Karimi Zarchi et al12 who found that 
in pre-menopausal patients 12% had malignant tumors and 61% had benign tumors, while out of 54 post-
menopausal patients, 33 had malignant tumors and 21 had benign tumors. It concludes that postmenopausal women 
are more likely to have ovarian cancer. 

Table 2: Histopathological spectrum of ovarian tumors 
Histopathological 
Diagnosis  

Nature of tumor Types No (%) 

Surface epithelial 
stromal tumors  

Serous  
Benign  33(27.5) 
Borderline  1 (0.83) 
Malignant 24(20) 

Mucinous  
Benign 21 (17.5) 
Borderline  1 (0.83) 
Malignant  16(13.33) 

Endometriod 0 
Transitional cell tumors (Brenner tumor)  0 
Epithelial stromal (Adenosarcoma) 0  

Sex cord stromal tumor 

Granulosa theca cell tumor  2 (1.66) 
Fibroma thecomas  1 (0.83) 
Sertoli Leydig cell tumor  1 (0.83) 
Other sex cord stromal tumors 0 

Germ cell tumor  

Immature teratoma 2 (1.66) 
Mature teratoma  13 (10.83) 
Dysgerminoma 0 
Yolk sac tumor 1 (0.83) 
Mixed germ cell tumor 1 (0.83) 

Metastatic non ovarian tumors  3(2.5) 
Total 120 
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No significant association was found between residence and risk of ovarian tumor. This finding in our study is 
consistent with Jihye Park MSPH et al.13 

Cut off value of menarche taken as 12 years. In the present study there were 80 cases (66.66%) of ovarian tumors 
who have menarche <12 years and amongst the malignant ovarian tumor cases, 55.31% attained menarche at less 
than 12 years. Findings in our study were comparable to the study by Ting‐Ting Gong et al14 who reported inverse 
associations between age at menarche and ovarian cancer risk. 

53.84% of malignant ovarian tumors were presented with irregular menstrual cycles though it was not found 
statistically significance whereas Piera M Cirillo et al found higher risk for women with irregular cycles and 
increase in mortality over the 50‐year follow‐up.15 These findings are not consistent with our study. 

Majority of patients with malignant ovarian tumors (66.66%) have their menopause after 50 years of age. Majority 
of patients with benign ovarian tumors (90%) have their menopause before 50 years of age. Findings of our study 
are similar to Hankinson et al and Danforth et al (2006).16 This shows that late menopause is a high risk factor for 
malignant ovarian tumors.  

Out of 31 cases that presented with history of infertility and ovarian masses, 83.87% patients had malignant ovarian 
disease; rest 16.1% patients had benign ovarian mass. There is increased risk of malignancy associated with history 
of infertility according to the present study. The findings of our study are consistent with Yu-Ting Jiang et al 17 who 
suggested that infertility in women is associated with a 51% increased risk of ovarian cancer.  

In our study, 17 cases had history of surgery for removal of ovarian tumor, out of which 70.58% cases developed 
ovarian malignancy and 29.41% developed benign ovarian tumor. It was to be highly significant in our study (p 
<0.0001). It is also seen in study done by Chen-Yu Huang et al.18 

Out of 26 cases of ovarian cancer who had family history of ovarian cancer 84.61% cases (n=22) developed 
malignant ovarian tumor. This finding is also proved to be significant in study of Hsiao-Mei Lu et al and La Vecchia 
et al in which there is a strong association with a family history of ovarian cancer.19, 20 

Out of 3 patients who had family history of breast cancer 66.66% cases developed ovarian malignancy. It is similar 
to findings of Neely Kazerouni et al 21 who found that breast cancer in a first‐ or second‐degree relative was 
associated with increased risk of ovarian cancer (RR = 1.4; 95% confidence interval; CI = 1.1–1.7).  

Tubal ligation decreases the risk of ovarian malignancy. It is seen in our study also as most of benign ovarian tumors 
(82.19%) as well as malignant ovarian tumors (59.57%) not having history of tubal ligation. The study by MS 
Poornima et al also showed that previous tubal ligation/salpingectomy reduces the risk of developing epithelial 
ovarian carcinoma which is consistent with our study.22 

The ovarian tumors were classified according to WHO classification. In our study, surface epithelial- stromal tumors 
comprised the largest group of tumors constituting 96 cases. Germ cell tumors were the second largest group and 
comprised 17 cases. There were 4 cases of sex cord stromal tumors and 3 cases of metastatic tumor. Benign serous 
cystadenoma was the commonest histopathological pattern in the present study contributing to 27.5% (33 cases). 
Mucinous cystadenoma was the second most common contributing to 17.5% (21 cases). Similar findings were 
observed by Mukut Jyoti Das et al, Kanthikar SN et al, Sharma I et al and Prakash A et al where serous cyst 
adenoma was found in 41.89%, 35.71% , 34% and 64.5% respectively 23-26. 

Among malignant tumors serous cystadenocarcinoma was the most common type accounting for 24% (20 cases), 
followed by mucinous Carcinoma 13.33% (16 cases which is similar to Kanthikar SN et al (8.57%) and Sharma I et 
al (12.74%) 24, 25 in which serous cystadenocarcinoma was the most common among malignant ovarian tumors. 

Among the germ cell tumors, maximum number of cases were of mature cystic teratoma 10.83% (13 cases) 
followed by immature cystic teratoma 1.66 % (2 cases). There was 1 case of yolk sac tumor and 1 case of mixed 
germ cell tumor (dysgerminoma + yolk sac tumor). Among the sex cord stromal tumors there are 2 cases of 
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granulosa cell tumor 1.66%, 1 case of fibroma (0.83%), 1 case of sertoli leydig cell tumor. Among the metastatic 
tumors there are 3 cases of Krukenberg tumor reported in our study.  

Limitations of study: Follow up could not be done of these patients because of limited time duration of study. In 
further studies, we will include the follow up. 

Conclusion 

This study provides significance evidence about increased risk of ovarian malignancy in females with early 
menarche, late menopause, history of infertility, history of laparotomy for ovarian tumors, family history of ovarian 
and breast cancer and decreased risk of ovarian malignancy was seen in patients with history of tubal ligation. Our 
present study concludes that identification of risk factors for ovarian cancer is essential for prevention, early 
diagnosis and treatment of ovarian tumors because this cancer is predominantly detected at late stages when 
treatment is difficult. Determination of various histopathologic patterns of ovarian tumors helps in diagnosis, 
management as well as prognosis of ovarian tumors. Considering the heavy burden and the fatal outcome of ovarian 
malignancies, preventive measures, health education and early detection in high risk group is recommended. 

Acknowledgments 

I express my deep sense of gratitude and love to my loving family, my father Dr. Sunil Madria and mother Mrs. 
Madhu Madria, my younger sister Dr. Tulika Madria for their immense blessing and constant morale boosting. I am 
thankful to my postgraduate colleagues of department for their immense support. 

References  

1. Bray F, Ferlay J, Soerjomataram I, Siegel RL, Torre LA, Jemal A. Global cancer statistics 2018: GLOBOCAN 
estimates of incidence and mortality worldwide for 36 cancers in 185 countries. CA Cancer J Clin. 2018; 68(6):  
394-24. 

2. Jemal A, Murray T, Samuels A, Ghafoor A, Ward E, Thun MJ. Cancer statistics, 2003. CA Cancer J Clin. 2003; 
53: 5-26.   

3. Momenimovahed Z, Tiznobaik A, Taheri S, Salehiniya H. Ovarian cancer in the world: epidemiology and risk 
factors. Int J Womens Health. 2019; 11: 287-99.  

4. Torre LA, Trabert B, DeSantis CE, Miller KD, Samimi G, Runowicz CD, et al. Ovarian cancer statistics, 2018. 
CA Cancer J Clin. 2018 Jul; 68(4): 284-96.  

5. Riman T, Dickman PW, Nilsson S, Correia N, Nordlinder H, Magnusson CM, et al. Risk Factors for Epithelial 
Borderline Ovarian Tumors: Results of a Swedish Case–Control Study. Gynecologic Oncology. 2001; 83: 575 – 85. 

6. Cho KR, Shih IeM. Ovarian cancer. Annu Rev Pathol. 2009; 4: 287-313. 

7. Berek JS, Bast RC, editors. Holland-Frei Cancer Medicine. 6th edition. Hamilton (ON): BC Decker;  2003. 

8. Schorge JO, McCann C, Carmen MGD. Surgical Debulking of Ovarian Cancer: What Difference Does It Make?, 
Rev Obstet Gynecol. 2010 Summer; 3(3): 111-17. 

9. Bray F, Ferlay J, Soerjomataram I, Siegel RL, Torre LA, Jemal A. Global cancer statistics 2018: GLOBOCAN 
estimates of incidence and mortality worldwide for 36 cancers in 185 countries. CA Cancer J Clin. 2018; 68(6):  
394-424. 

10. Radhamani S, Akhila MV. Evaluation of adnexal masses-correlation of clinical, sonological and 
histopathological findings in adnexal masses. Inter J Scientific Study. 2017; 4 (11): 88-92. 



The New Indian Journal of OBGYN. (ISSN 2454-2334 / 2454-2342)                                           Epub Ahead of Print 
 

11th April 2023, E-pub Ahead of Print 
 

7

11. Jindal D. Epidemiology of epithelial ovarian cancer: a tertiary hospital based study in Goa, India. Int J Reprod 
Contracept Obstet Gynecol. 2017; 6(6): 2541-46. 

12. Karimi-Zarchi M, Paymani Mojaver S, Teimoori S. Diagnostic Value of the Risk of Malignancy Index (RMI) 
for Detection of Pelvic Malignancies Compared with Pathology. Electron Physician. 2015 Nov; 7(7): 1505-10. 

13. Park J. Rural-metropolitan disparities in ovarian cancer survival: A statewide population-based study. Annals of 
epidemiology. 2018; 28 (6): 377-84. 

14. Gong TT, Wu QJ, Vogtmann E, Lin B, Wang YL. Age at menarche and risk of ovarian cancer: A meta‐analysis 
of epidemiological studies. International Journal of Cancer. 2012; 132(12): 2894-900. 

15. Cirillo PM, Wang ET, Cedars MI, Chen LM, Cohn BA. Irregular menses predicts ovarian cancer: Prospective 
evidence from the Child Health and Development Studies. Int J Cancer. 2016 Sep 1; 139(5):1009-17 

16. Hankinson S, Danforth K. Ovarian. In: Schottenfeld D, Fraumeni JF, editors. Cancer epidemiology and 
prevention. New York: Oxford University Press; 2006. pp. 1013-26. 

17. Jiang YT, Gong TT, Zhang JY, et al. Infertility and ovarian cancer risk: Evidence from nine prospective cohort 
studies. Int J Cancer. 2020; 147(8): 2121-30. 

18. Huang CY, Chang WH. Subsequent Development of Epithelial Ovarian Cancer After Ovarian Surgery for 
Benign Ovarian Tumor: A Population-Based Cohort Study. Clin Epidemiol. 2020; 12: 637–649. 

19. Lu HM. Association of Breast and Ovarian Cancers With Predisposition Genes Identified by Large-Scale 
Sequencing. JAMA Oncol. 2019; 5(1):51-7. 

20. Vecchia CL. Ovarian cancer: epidemiology and risk factors. European Journal of Cancer Prevention. 2017 Jan; 
26(1): 55-62. 

21. Kazerouni N, Greene MH, Lacey Jr JV, Mink MJ, Schairer C. Family history of breast cancer as a risk factor for 
ovarian cancer in a prospective study, Cancer. Interdisciplinary International Journal of the American Cancer 
Society. 2006;107(5): 1075-83. 

22. Poornima MS, Rajaratnam A. Role of Tubal Ligation / Salpingectomy in Reducing the Risk of Ovarian Cancer. 
Indian J Obstet Gynecol. 2019; 7(1): 60-4. 

23. Das MJ, Phukan P. Adnexal mass: a clinicopathological study at a tertiary care centre in Assam, India. 
International Journal of Reproduction, Contraception, Obstetrics and Gynecology. 2019 Apr; 8(4):1457-62. 

24. Kanthikar SN. Clinico-histopathological analysis of neoplastic and non-neoplastic lesions of the ovary: a 3-year 
prospective study in Dhule, North Maharashtra, India. Journal of clinical and diagnostic research. 2014; 8(8): FC04. 

25. Sharma I. Pathology of ovarian tumour - A hospital based study. Valley Int J. 2014; 1(6): 284-86. 

26. Prakash A, Chinthakindi S, Duraiswami R, Indira V. Histopathological study of ovarian lesions in a tertiary care 
center in Hyderabad, India-a retrospective five year study. Int J Adv Med. 2017; 4: 745. 

Conflict of interest: None. Disclaimer: Nil. 

 

 

 


