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Abstract 
Introduction: Primary ovarian neoplasms exhibit a wide range of clinical and histopathological presentations. Tumors showing epithelial 

differentiation are the most frequent primary ovarian neoplasms. Among the malignant tumors, the most common histological sub-type 

corresponds to serous adenocarcinoma, whose diagnosis is established in advanced stages of the disease in approximately 75% of the 

patients in Indian population. Tumor marker CA 125 represents a glycoprotein synthesized mainly by neoplastic cells with epithelial 

differentiation, and its serum level seems to be associated with the biological potential of these lesions. This study intends to find the 

correlation between CA125 and histopathology of ovarian tumours.  

Objective: To estimate the correlation of serum CA-125 with histopathological subtypes of ovarian tumors. 

Materials and Methods: Fifty two distinct cases of ovarian tumors were selected, between January 2017 and June 2018, from patients 

undergoing concomitant analysis of serum CA 125 levels. In each case, age, tumor size, histological type and serum CA 125 were 

determined. The correlation between preoperative CA125 and histopathological type of tumor were evaluated. Chi square analysis was 

done and p value <0.05 was considered to be statistically significant.  

Results: 52 ovarian tumor patients were included in the study period. The mean age of presentation was 42.69±14.55 years. Highest levels 

of serum CA 125 were found in malignant serous tumours. Mean serum CA125 concentration in malignant serous adenocarcinoma patients 

(n = 26) was 635.36±386.05 IU/ml, showing increased serum levels with raised biologically aggressive behaviour and poor patient out 

come. A statistically non significant relationship between CA 125 levels and age (p = >0.05) and other clinico-pathological parameters 

were found. No relationship between CA 125 levels and tumor size is seen. 

Conclusion: In our study we found 40 patients with greater than 35 IU/ml of CA 125 and maximum no n=34 (65.4%) belonged to 

malignant category. Association between malignant potential with CA 125 level (greater than 35 IU/ml) was found to be highly significant 

(p<0.001). 
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Introduction 
Primary ovarian tumors exhibit a wide range of clinical and 

histopathological presentations. Tumors showing epithelial 

differentiation are the most frequent primary ovarian 

tumors. Among the malignant tumors, the most common 

histological sub-type is serous adenocarcinoma, whose 

diagnosis is confirmed in advanced stages of the disease in 

approximately 75% of the patients in Indian population. 

Tumor marker CA-125 represents a glycoprotein 

synthesized mainly by neoplastic cells with epithelial 

differentiation, and its serum level is associated with the 

biological potential of these tumors. In 93% of cases out of 

the women with ovarian cancer, CA-125 levels were found 

to be correlated with tumour burden. WhenCA-125 levels 

were less than 35 U/ml it was estimated to be normal.
1,2 

It 

has been playing an established role in observing, 

management and distinguishing recurrence of ovarian 

cancer. It has also been suggested as an established 

prognostic marker for advanced stages of ovarian cancer.
3-5 

In more than 80% of ovarian cancers cases, CA-125 was 

over expressed and its levels at presentation were well 

correlated with the risk of malignancy, stage progression of 

disease and histology.
6 

Thus the aim of this study is to find 

any correlation, if present between CA125, staging and 

histopathology of ovarian tumours. 

The natural history of malignant ovarian tumours, 

which included local invasion of tissues deep within the 

pelvis and the frequent presence of peritoneal seedling 

metastases prevents early diagnosis of the disease and once 

the diagnosis had been made, hindered accurate monitoring 

of disease status. There was therefore a need for certain 

serum markers which were good prognostic predictors and 

were easy to assay. Serum CA125 is one such marker which 

is commonly used in diagnosis as well as management of 

epithelial tumours of ovary. Preoperative CA125 levels,
7,8

 

postoperative levels,
9
 absolute levels after chemotherapy

10 

and rate of fall
11

 after the first cycle of chemotherapy have 

all been advocated as useful prognostic indicators in 

epithelial ovarian cancer.  

Prognostic significance of early CA125 assay has also 

been reported in epithelial ovarian carcinoma.
12 

Various 

studies have reported other malignant conditions such as in 

breast cancer, mesothelioma, non-Hodgkin lymphoma 

(NHL), gastric cancer, leiomyoma and leiomyosarcoma of 

gastrointestinal origin, with elevated CA-125 levels. Many 

benign conditions such as endometriosis, pregnancy, 

ovulatory cycles, liver diseases, congestive heart failure, as 

well as infectious disease such as tuberculosis also reveal 

raised CA-125 levels.
13 

The observational study in question has been planned to 

correlate serum CA-125 levels with histopathological 

findings of ovarian tumours. 

 



Anurag Prakash et al.  Correlation of serum CA-125 with histopathological findings in ovarian tumors 

IP Journal of Diagnostic Pathology and Oncology, April-June, 2019;4(2):81-85 82 

Material and Methods 
The present Cross-sectional study was conducted over a 

period of one and half year from Jan 2017 to June 2018. 

Patient information was collected through a pre-designed 

proforma. The study was carried out after obtaining 

clearance from the institutional ethical committee. Total 55 

cases were obtained over a period of one and half year 

which met the inclusion and exclusion criteria. The 

diagnosis of ovarian tumors was done by thorough clinical, 

pathological, radiological imaging and histopathological 

examination. Preoperative serum levels of CA125 were 

taken from all patients. VIDAS CA 125 II is an automated 

quantitative test for use on the VIDAS family instruments. 

Statistical analysis was performed using SPSS version 23. 

Pearson’s Chi Square test and Fisher's exact test were used 

for comparison of data and p-value of less than 0.05 was 

considered significant. Present study included patients of 

age group varying from 2nd to 6th decade.  

 

Results 
In the present study age range of patients with ovarian 

tumor was seen more commonly in 3rd to 4th decade of life. 

Mean age of presentation was 42.69±14.55 years. 

Various symptoms of the patients were listed and 

abdominal pain was the most common symptom followed 

by abdominal mass, Ascites, pain abdomen with mass and 

menstrual irregularities. Patients presenting with unilateral 

mass constitute 69.2% cases, out of which 20 cases were 

malignant, 14 cases were benign and 2 cases were of 

borderline nature. In bilateral ovarian masses, all of the 

cases were malignant 30.8%. 

Histological findings and distribution of ovarian mass 

among each of the three categories of patients, Benign, 

Borderline and Malignant. While among Malignant cases 

majority of the cases were Serous cystadenocarcinoma 

followed by Mucinous cystadenocarcinoma. Among all 

benign tumors, Benign serous cystadenoma, Mucinous 

cystadenoma and Fibroma showed equal frequency in this 

study. Borderline cases constitute only 2 case, which 

include Borderline serous tumor and Teratoma with 

borderline epithelial tumor.  

Among the benign cases (Table no 1), the mean value 

of serum CA-125 levels were reported to be 47.09 ± 

93.68(IU/ml). Among the borderline cases, the mean value 

of serum CA-125 level were 101.37±131.58(IU/ml). Among 

the malignant cases, the mean value of serum CA 125 levels 

were 572.45±368.48 (IU/ml).There was statistical 

significant association between malignant potential and 

mean serum CA 125 Value (p<0.001).  

There was a significant correlation (Table no 2) 

between malignant potential and nature of tumor (p<0.05). 

Serum CA-125 levels and imaging findings (nature of tumor 

and ascites) independently correlated with malignancy. 

According to distribution of patients mean value of CA-

125 and histological findings of malignant potential (Table 

no 3) highest mean concentration of serum CA-125 levels 

was seen in Serous cystadenocarcinoma 635.36±386.05 

followed by Mucinous cystadenocarcinoma 553.18±141.35 

while lowest concentration of serum CA-125 levels was 

observed in Mucinous cystadenoma 8.17±3.82.  

In this study (Table 4) 76.9% of patients with ovarian 

mass presented with high CA125 levels of greater than 35 

IU/ml. Out of these 65.4% were malignant.  

Association between malignant potential and CA 125 

level (greater than 35 IU/ml) was found to be statistically 

significant (p<0.001). 

Out of 39 women (Table 5) with CA125 score of ≥ 

35IU /ml, 34 had malignant lesions on histopathology while 

5 women had benign lesions. The sensitivity of CA125 in 

predicting malignant lesions as compared to histopathology 

was 87.18% with 81.82% specificity. Highest sensitivity 

and specificity (table no 6.1 and 6.2) on the basis of serum 

CA-125 levels of our studied patients and the cut off value 

of serum CA 125 for this was ≥43.4 IU/ml sensitivity 94.4% 

& Specificity 81.2%. 

 

 

Table 1: Correlation between malignant potential and Serum CA 125 Value 

  CA 125 

 n Mean ± SD Median Range P value 

Benign 14 47.09±93.68 14.02 4.0–362.6 <0.001 

Borderline 2 101.37±131.58 101.37 8.33–194.42 

Malignant 36 572.45±368.48 528.10 8.26–1420 

 

Table 2: Correlation between malignant potential and nature of tumor 

 Malignant Potential P value* 

Borderline (n=2) Benign (n=14) Malignant (n=36) 

Solid (n=4) 0 2 2 <0.001 

Mix (n=38) 2 3 33 

Cystic (n=10) 0 9 1 

*Pearson Chi-Square 
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Table 3: Distribution of patients mean value of CA-125 and histological findings of malignant potential 

Histological findings Frequency Mean±SD 

CA 125 Value n %  

Benign (n=14) Fibroma 3 5.8%  136.13±197.03 

Serous cystadenoma 4 7.7%  16.39±13.8 

Mucinous cystadenoma 3 5.8%  8.17±3.82 

Benign cystic lesion 1 1.9%  88.6 

Mature monodermalteratoma 1 1.9%  21.8 

Mature Teratoma 2 3.8%  25.24±15.5 

Borderline (n=2) Borderline serous tumor 1 1.9%  8.33 

Teratoma with borderline epithelial tumor 1 1.9%  192.42 

Malignant (n=36) Immature Teratoma 1 1.9%  455 

Metastatic signet ring cell carcinoma 1 1.9%  359.8 

Mucinous cystadenocarcinoma 5 9.6%  553.18±141.35 

Serous cyst adenocarcinoma 26 50.0%  635.36±386.05 

Malignant Brenner's tumor 2 3.8%  26.63±25.98 

Granulosa cell tumor 1 1.9%  134.2 

 

Table 4: Comparison between malignant potential and mean CA 125 Value 

Malignant Potential Serum CA 125 (IU/ml) Total (%) P value 

≤ 35  %  >35  %  N %  

Benign 9 17.3%  5 9.6%  14 26.9%  <0.001 

Borderline 1 1.9%  1 1.9%  2 3.8%  

Malignant 2 3.8%  34 65.4%  36 69.2%  

Total 12 23.1%  40 76.9%  52 100.0%  

Kappa = 0.573 

 

Table 5: Showing prediction of malignant tumor according serum CA 125 level  

Malignant Potential Serum CA 125level 

>35 (Diseased) (n=39) ≤ 35 (Non-Diseased) (n=11) 

Yes (n=36) 34(True Positive) 2 (False negative) 

No (n=14) 5 (False positive) 9(True Negative) 

 

Sensitivity (%) Specificity (%) PPV (%) NPV (%) Accuracy (%) 

87.18 81.82 94.44 64.29 86.0 

 

Table 6.1: Serum CA 125 level 

 Serum CA 125 level 

Benign Tumor False positive True negative 

Yes (n=14) 5 9 

 

Table 6.2: Serum CA 125 level 

 Serum CA 125 level 

Malignant Tumor False Negative True positive 

Yes (n=36) 2 34 

 

Table 7: Showing Comparison of sensitivity and specificity of CA125 in prediction of malignant tumors 

Parameters Present Study Jacobs et al.
26

 

(1990) 

Snehal. A. Shintre et al
27

 

(2017) 

Chhanda Das et al
28 

(2014) 

Sensitivity (%) 94.44%  71.0%  93.33%  100.0%  

Specificity (%) 81.82%  83.0%  87.75%  86.0%  

PPV (%) 87.18%  - 70.0%  - 

NPV (%) 64.29%  - 97.73%  - 
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Discussion 
Epithelial ovarian neoplasms and tumors of mesothelial 

origin express carbohydrate antigen – 125 which is a high 

molecular-weight glycoprotein. Besides this, CA -125, a 

glycoprotein is also found in normal tissues which is 

originally derived from coelomic epithelium such as 

peritoneum, pericardium, pleura, fallopian tubes and 

endometrium and therefore the levels are raised in various 

benign and malignant conditions that engage these  

tissues.
15

Some researches have also shown that levels of 

soluble CA-125 are elevated in numerous other malignant 

conditions such as mesothelioma, breast cancer, non-

Hodgkin lymphoma, gastric cancer, leiomyoma and 

leiomyosarcoma of gastrointestinal origin. A few benign 

conditions such as pregnancy, ovulatory cycles, liver 

diseases, endometriosis, and congestive heart failure, as well 

as infectious disease such as tuberculosis also reveal raised 

CA-125 levels.
16 

Hogdall EV et al, in their study showed 

that elevated levels of CA-125 were more strongly related 

with serous, rather than mucinous tumors.
17

In the present 

study, Serous tumours showed highest levels of serum CA-

125 compared to other tumours (635.36±386.05U/ml). 

The serum CA-125 levels is elevated in ovarian tumors 

associated with ascites.
18

In our study serum CA-125 was 

elevated in non-epithelial tumors as well as in epithelial 

tumors although the levels were less in non- epithelial 

ovarian tumors.  

Kolwijck et al.
19

 described that the pre-operative serum 

CA 125 levels are significantly higher in serous tumors (p < 

0.001). In the present study, the mean age of patients were 

42.69 ± 14.55 years similar to study by Priya et al
20

 and 

Nalini et al
21

, reported the mean age of 42 years and 42.3 

years respectively.  

In the present study majority of patients 73.1% 

presented with symptoms of abdominal pain followed by 

abdominal mass in 65.4%, Ascites in 57.7%, Pain abdomen 

with mass in 48.1%, while menstrual irregularity was seen 

in 38.5% cases. These findings were similar to a study 

conducted by Nalini et al
21

 who reported abdominal mass to 

be the most common presentation, present in 58.9% of 

cases. However in a study carried out by Priya et al,
20

 pain 

abdomen was reported as the most common finding present 

in 71% of cases.  

In the present study, majority of the patients presented 

with unilateral mass comprising of 69.2% cases whereas 

bilateral masses were seen in 30.7% cases. Karet al
22

 

obtained similar results in his studies in which majority of 

the cases were unilateral (73.13%) and rest were bilateral. In 

the studies undertaken by Nalini et al,
21

 and Nishal et al
23

 

majority of the cases 90.6% and 83% were unilateral and 

rest were bilateral respectively. 

In the present study, out of 52 cases of ovarian tumors, 

73.2% cases showed mixed solid cystic areas while 19.1% 

cases presented as cystic mass. Only 7.7% patients 

presented as solid mass. In the study conducted by Priya et 

al
20

 reported solid mass only 2.7%, 32.8% mixed mass and 

64.5% cystic mass. Another study done by Manoja V et al
24

 

also reported 4.2% solid, 24.2% mixed and 71.6% cystic 

masses in their study.  

In the present study, out of 52 studied patients there 

was 69.3% malignant cases on the basis of histological 

findings & majority of them 50% cases were serous cyst 

adenocarcinoma. Among 52 cases there were 26.9% benign 

tumor among which most common was serous 

cystadenoma, followed by mucinous cystadenoma and 

Fibroma, both of which showed equal incidence 5.77% 

each. Borderline cases were only 3.8%. Study conducted by 

Nalini et al
21

 study for 141 tumors, 83.01% were benign, 

4.9% were borderline and 12.1% were malignant, Serous 

cystadenoma was the most common benign lesion 39.7% 

followed by mucinous cystadenoma 32.6%. Out of the total 

malignant cases 12.1%, serous cystadenocarcinoma 9.22% 

was the most common followed by mucinous 

cystadenocarcinoma and one case of clear cell carcinoma 

and one case of endometrioid carcinoma. Out of the 7 cases 

of borderline lesions 4 were mucinous followed by 3 serous 

type cases. A mixed epithelial tumor with serous 

cystadenofibroma along with a minor component of Brenner 

tumor was also seen in their study.  

The present study aimed to find the correlation between 

malignant potential and Serum CA 125. It was seen that all 

the malignant cases demonstrated high mean serum value of 

CA 125 measuring 572.45 (IU/ml) which ranges from 8.26 

– 1420 IU/ml. For two Borderline cases, the mean value of 

Serum CA 125 was 101.37 (IU/ml) which ranged between 

8.33–194.42 IU/ml. In benign category the mean value of 

Serum CA 125 was 47.09 (IU/ml) ranges between 4 -362.6 

IU/ml. There was significant association between malignant 

potential and mean Serum CA 125 (p<0.05). Correlation 

between Preoperative clinicopathological findings and 

serum CA-125 was found to be non-significant association 

(p>0.05). Similar study was done by Yuthana et al
25

 who 

also found similar results reported mean CA 125 level of 

Benign tumor was 37.5 IU/mL and for malignant was 165 

IU/mL. 

The results of present study suggest that tumor marker, 

the most extensively studied molecule CA-125, seems to be 

the most promising biomarker to predict the probability for 

ovarian cancer in a given patient
29

 

 

Conclusion 
To conclude, among ovarian masses incidence of ovarian 

carcinoma was 69% in the present study. Maximum number 

of cases was noted in 3
rd

 to 4
th

 decade and most of the 

patients (73.1%) presented with pain in abdomen. In present 

study we found 40 patients with greater than 35 IU/ml of 

CA 125 and maximum number of patients (n=34, 65.4%) 

belonged to malignant category. A highly significant 

(p<0.001) association was seen between malignant potential 

and CA 125 level (greater than 35). The sensitivity of 

serumCA-125 level in predicting malignant lesions as 

compared to histopathology was 87.18% with 81.82% of 

specificity. It may be concluded that, patients with high 

serum CA-125 levels having good accuracy in predicting 

malignant masses and useful in clinical practice. 
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Limitations  
Study was undertaken in only for those cases which have 

fulfilled the criteria of pre operative CA-125 and operated in 

SRMS IMS. Most of the cases turned out to be malignant 

because of advanced pre-operative workup before surgery. 

 

Conflict of Interest: None. 

 

Reference 
1. Bast R, Klug T, St John E. A radioummunoassay using a 

monocloal antibody to monitor the course of epithelial ovarian 

cancer. N Engl J Med 1983;309(15):883-7 

2. Kenemans P, van Kamp GJ, Oehr P, Verstraeten RA. 

Heterologous double determinant immunoradiometric assay 

CA 125 II: reliable second-generation immunoassay for 

determining CA 125 in serum. Clin Chem 1993;39:2509– 13 

3. Rustin GJ, Nelstrop AE, Mclean P: Defining response of 

ovarian carcinoma to initial chemotherapy according serum 

CA 125. J Clin Oncol 1996;14:1545-51 

4. Rustin GJ, Nelstrop AE, Tuxen MK: Defining progression of 

ovarian carcinoma during follow-up according to CA 125: A 

North Thames Ovary Group study. Ann Oncol 1996;7:361-364 

5. IndTej, Iles R, Shephard JH, et al: Serum concentration of 

cancer antigen 125, placental alkaline phosphatase, cancer 

associated serum antigen and free beta human chorionic 

gonadotrophinas prognostic markers for epithelial ovarian 

cancer. Br J Obstet Gynaecol 104:1024-29 

6. Meyer T, Rustin GJ. Role of tumour markers in monitoring 

epithelial ovarian cancer. Br J Cancer 2000;82:1535–8 

7. Levin, P.T., Knapp, R.C., Malkasian, G., Whitney, C.W., 

Besek, J.S. and Bast, R.C. CA 125 for the monitoring of 

ovarian carcinoma during pretreatment. Obstet Gynecol 

1987;69:223-7 

8. Vergote, I.B., Bormen, O.P. and Abeler, V.M. Elevation of 

serum CA 125 levels in the monitoring of ovarian cancer. Am 

Obstet Gynecol 1987;157:88-92 

9. Redman, C.W.E., Black ledge, G.R., Kelly, K., Powell, S., 

Buxton, E.J. and Lueslay, D.M et al. Can early serum CA 125 

response predict outcome in epithelial ovarian cancer? Eur J 

Cancer 1990;26:593-6 

10. Vander Burg, M.E.L., Laumes, F.B., Van Patten, W.L.J. and 

Stoter, G. Ovarian cancer, the prognostic value of the serum 

half-life of CA 125 during induction chemotherapy. Gynecol 

Oncol 1988;30:307-12 

11. Rustin, G.J.S., Gennengs, J.N., Nelstrop, A.E., Covarrubias, 

H., Lambert, H.E. and Bagshawe, K.D. Use of CA 125 to 

predict survival of patients with ovarian carcinoma. J Clin 

Oncol 1987;7:1667-1671. 114 

12. Fisken, J., Leonard, R.C.F., Stewart, F., Beattie, G.J., 

Sturgeon, C., Aspinall, L et al. The prediagnostic value of early 

CA125 serum assay in epithelial ovarian carcinoma. Br J 

Cancer 1993;68:140-45 

13. Nathalie Scholler and Nicole Urban CA125 in Ovarian Cancer. 

Biomark Med 2007;1(4):513–23. 

14. Jacobs and R. C. Bast Jr., “The CA 125 tumour-associated 

antigen: a review of the literature,” Human Reprod 

1989;4(1)1–12. 

15. Bairey O, Blickstein D, Stark P. Serum CA 125 as a prognostic 

factor in non Hodgkin's lymphoma, Leuk Lymphoma 

2003;44(10):1733-8 

16. Nathalie Scholler and Nicole Urban CA125 in Ovarian Cancer, 

Biomark Med 2007;1(4):513–23. 

17. Hogdall EV, Christensen L, Kjaer SK, Blaakaer J, Kjaerbye-

Thygesen A, Gayther S, Jacobs IJ, Hogdall CK. CA125 

expression pattern, prognosis and correlation with serum 

CA125 in ovarian tumor patients. From The Danish 

"MALOVA" Ovarian Cancer Study. Gynecol Oncol 

2007;104:508–15. 

18. Jones III OW, Surwit EA. Meigs’ syndrome and elevated 

CA125. Obstet Gynecol 1989;73:520–1 

19. Kolwijick, E. Preoperative CA125 level in 123 patients with 

borderline ovarian tumors: a retrospective analysis and review 

of the literature. Int J Gynecol Cancer 2009;19(8):1335-8.  

20. Modepalli N, Venugopal SB. Clinicopathological Study of 

Surface Epithelial Tumours of the Ovary: An Institutional 

Study. J Clin Diagn Res 2016;10(10):EC01-EC04 

21. Priya MHF, Vanusha N, Hephzibah Kirubamani. Clinical 

correlation of ovarian mass with ultrasound findings and 

histopathology report. Int J Reprod Contracept Obstet Gynecol 

2017;6(12):5230-34. 

22. Kar T, Kar A, Mohapatra PC. Intra-operative cytology of 

ovarian tumors. J Obstet Gynecol India 2005;55(4):345-9 

23. Nishal AJ, Naik KS, Modi J. Analysis of spectrum of ovarian 

tumours: a study of 55 cases. Int J Res Med Sci 2015;3:2714-7. 

24. Manoja V, Pramood M, Jyothi V, Chandrashekar KPA. 

Clinicopathological Study of Ovarian Tumors: A 2-year Study. 

Int J Sci Stud 2017;5(3):300-05 

25. Khongthip Y, Chaisuriyapun T. Risk OfMalgnancy Index For 

A Diagnosis of Ovarian Malignancy, J Obstet Gynaecol 

2013;(21):156-62. 

26. Jacobs I, Oram D, Fairbanks J, Turner J, Frost C, Grudzinskas 

JG. et al. A risk of malignancy index incorporating CA125, 

ultrasound and menopausal status for the accurate pre-

operative diagnosis of ovarian cancer. Br J Obstet Gynaecol 

1990;97:922-9 

27. Shintre SA, Survase RM, Patil NA. Effectiveness of risk of 

malignancy index to differentiate benign from malignant 

ovarian masses- a cross sectional study. Int J Health Sci Res 

2017;7(5):52-59. 

28. Das C, Mukhopadhyay M, Ghosh T, Saha AK, Sengupta M. 

Correlation of Cytohistlogical Expression and Serum Level of 

Ca125 in Ovarian Neoplasm. J Clin Diagn Res 

2014;Vol.8(3):41-43. 

29. Cooper BC, Sood AK, Davis CS, “Preoperative CA 125 levels: 

an independent prognostic factor for epithelial ovarian cancer,” 

Obstet Gynecol 2002;100(1) 59–64.  

 

How to cite this article: Prakash A, Pant H, Khandelwal R, 

Pandey S, Correlation of serum CA-125 with 

histopathological findings in ovarian tumors. J Diagn Pathol 

Oncol 2019;4(2):81-85. 

 

 

 

 

 


