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Clinicopathological Spectrum of Surface Epithelial 
Ovarian Carcinoma and its Association with 
Serum CA-125 Levels: A Cohort Study

IntrOductIOn
Ovaries are the primary female reproductive organs and endocrine 
glands [1]. It is complex in its embryology, histology, steroidogenesis 
and has potential to develop malignancy [2]. The ovarian tumours 
are common form of neoplasia in women and account for 30% 
of female genital cancers [3]. The incidence of ovarian carcinoma 
ranks third, below only to the carcinoma of cervix and endometrium 
[2]. Asian countries have an incidence of 2-6 new cases per 
1,00,000 women per year [4]. In India, the ovarian carcinoma 
incidence (age-adjusted rate per 1,00,000) in different population-
based cancer registries is reported to range from 1.7 to 15.2 for the 
year 2012 to 2014. An increasing trend of this carcinoma has been 
observed since 1982 till date. The projected number of cases for 
this carcinoma in India for 2015 and 2020 are 45,231 and 59,276, 
respectively [5]. Among all the ovarian tumours, 75% are benign 
and 25% are malignant [6].

Null parity increases the risk of ovarian carcinoma while oral 
contraceptive use, pregnancy and lactation have got a protective 
role [7].

A strong family history of ovarian or breast carcinoma along with 
colon carcinoma has a strong predisposition to the development of 
ovarian carcinoma. The two most common genes involved in this 
carcinoma are BRCA1 and BRCA2. Ovarian carcinomas associated 
with germline mutations appear to be predominantly of serous type 
and age of the patient at the time of diagnosis is significantly less as 
compared to the sporadic ovarian carcinomas [8].

Ovarian carcinoma has often been called as the silent killer because 
the symptoms may develop so late that the chances of cure are 
very poor [9].

The World Health Organisation (WHO) histological classification for 
ovarian tumours separates ovarian neoplasms according to the 
most probable tissue of origin: surface epithelial (65%), germ cell 
(15%), sex cord-stromal (10%), metastases (5%) and miscellaneous 
[10]. The malignant surface epithelial tumours are further classified 
by cell type into serous, mucinous, endometrioid, clear cell, brenner, 
seromucinous and undifferentiated carcinoma [11]. Initial diagnosis 
of carcinoma ovary is basically based on three things. These are 
ultrasound guided Fine Needle Aspiration Cytology (FNAC) proven 
cases, raised CA-125 and those having malignant effusion [12]. 
Beside these initial diagnostic criteria the definitive diagnosis is 
based on the histopathological examination.

The most widely used tumour marker in ovarian carcinoma is CA-
125 which is considered as gold standard [13]. The discovery of 
OC125, an antibody that recognises CA-125, was made by Bast, 
Knapp and colleagues in 1981 [14]. CA-125 levels of less than 35U/
ml are accepted as normal [13].

The pretreatment value of CA-125 must be at least twice the upper 
limit of the reference range. Test should be done two weeks prior to 
treatment. Further samples are taken at 2nd and 4th week after the 
treatment and at 2-3 weeks intervals thereafter [15].

It is used in cases of surface epithelial malignancy and more important 
in serous type of ovarian tumour than mucinous. It is useful in follow-up 
cases also. The CA-125 levels are elevated in 85% of serous, 65% of 
endometrioid, 40% of clear cell and 36% of undifferentiated carcinomas, 
but it is elevated only in 12% of ovarian mucinous carcinomas [16].

The early detection of epithelial ovarian carcinoma is essential for 
prolonging the survival. Epithelial malignancies can possibly be 
detected at an early stage by means of blood testing, because as 
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ABStrAct
Introduction: The ovaries are the primary female reproductive 
organs and endocrine glands. Ovarian carcinoma has often been 
called as a silent killer because the symptoms may develop so 
late that the chances of cure are very poor. According to World 
Health Organisation (WHO) ovarian tumours are classified based 
on their most probable tissue of origin: surface epithelial (65%), 
germ cell (15%), sex cord-stromal (10%), metastases (5%) and 
miscellaneous. The malignant surface epithelial tumours are 
further classified by cell type into serous, mucinous, endometrioid, 
clear cell, brenner, seromucinous and undifferentiated carcinoma. 
The most widely used tumour marker in ovarian carcinoma is CA-
125 which is considered as gold standard.

Aim : To find the utility of serum CA-125 levels in histopathological 
variants of malignant surface epithelial tumours, degree of 
differentiation and their distribution according to clinical data 
pertaining to age, parity, history of use of oral contraceptive 
pills/ovulation inducing drugs and family history of carcinoma 
ovary/breast or colon.

Materials and Methods: A prospective study (cohort study) 
was done at Guru Gobind Singh Medical College and Hospital, 
Faridkot, Punjab, India over a period of 1.5 year (April 2017-
October 2018) on 50 ovarian masses which were diagnosed 
as ovarian carcinoma. Data was represented as frequencies 
and percentages for categorical variables and as means and 
standard deviations for continuous variables. Analysis was done 
using Statistical Package for Social Sciences (SPSS) v 20.0.0.

results: Serous carcinoma (80%) topped among all the 
histological variants. Serous high grade carcinoma was more 
common than serous low grade carcinoma. Maximum rise of 
serum CA-125 levels were seen in serous carcinoma. Among 
serous carcinomas, mean serum CA-125 levels were more in 
high grade serous carcinoma than low grade serous carcinoma 
and the results were statistically significant.

conclusion: Serum CA-125 level is a great tool for diagnosis, 
follow-up and prognosis of ovarian carcinomas.
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many as 50% of Stage I and 90% of patients with advanced ovarian 
carcinoma are associated with elevated blood levels of CA-125 [14].

The present study was undertaken to find the role of serum CA-125 
levels in histopathological variants of ovarian carcinoma, their degree 
of differentiation and to associate histopathological types (WHO 
classification) of ovarian carcinoma with clinical data pertaining to 
age, parity, history of use of oral contraceptive/ovulation inducing 
drugs and family history of carcinoma ovary/ breast or colon.

MAtErIALS And MEtHOdS
A prospective study (cohort study) was done at Guru Gobind Singh 
Medical College and Hospital, Faridkot, Punjab, India over a period 
of one and half years (April 2017-October 2018) on 50 cases of 
ovarian masses which were histopathologically diagnosed as ovarian 
carcinoma. In this study a non probability sampling was applied and as 
per feasibility 50 patients were considered. Ethical approval was taken 
i.e., (BFUHS/2K17p-TH/216). Consent was taken from all the patients.

inclusion criteria: Patients presenting with any of the following: All 
patients with adnexal mass on radio imaging findings, FNAC proven 
ovarian carcinoma, positive fluid cytology suggestive of ovarian 
carcinoma and elevated CA-125 levels: twice the normal values.

exclusion criteria: Imaging findings suggestive of benign lesion or 
all conditions associated with raised CA-125 levels except ovarian 
carcinoma.

Study Procedure
Relevant clinical history (age, parity, history of use of oral contraceptive 
pills/ovulation inducing drugs and family history of carcinoma ovary/
breast or colon) was recorded from histopathological proforma as 
well as from the patients record. The ovarian specimens received 
were subjected to tissue processing as per the standard protocol. 
The specimens were fixed in 10% neutral buffered formalin and 
processed by fully automatic tissue processor. Routine processing 
was followed by block making, paraffin tissue sections cutting, DPX 
mounting and staining by Haematoxylin and Eosin (H&E) method. 
Slides were prepared and examined under light microscope. 

Measurement of cA-125
Specimen Collection and Preparation: 2 mL venous blood was drawn 
from each subject under aseptic conditions in plain vial for CA-125 
level investigation. After the formation of blood clot, centrifugation 
was done at 3000 rpm for ten minutes to separate serum. Within 
two hours after centrifugation, at least 500 μL of cell-free sample 
was transfered to a storage tube. A tight stopper was put on the 
tube immediately. Samples were stored with tight stoppers at room 
temperature (15 to 30°C) for no longer than eight hours.

CA-125 level measurement was done on fully automated analyser 
Beckmann coulter Access OV Monitor. Access OV Monitor assay 
is a paramagnetic particle, chemiluminescent immunoassay for the 
quantitative determination of CA-125 antigen levels in human serum 
and plasma using the Access Immunoassay Systems.

Principle
The Access OV Monitor assay is a two-site immunoenzymatic 
(“sandwich”) assay. A sample is added to a reaction vessel along 
with mouse monoclonal anti-CA-125 antigen alkaline phosphatase 
conjugate and paramagnetic particles coated with a second mouse 
monoclonal anti CA-125 antigen antibody. The CA-125 antigen 
in the sample binds to the immobilised monoclonal anti CA-125 
antigen on the solid phase, while the conjugate antibody reacts with 
a different antigenic site on the CA-125 antigen molecule [17]. 

StAtIStIcAL AnALYSIS
The data pertaining to clinical details was entered in the form of data 
matrix in Microsoft Excel and analysed using SPSS v 20.0.0. The 
descriptive statistics for categorical variables was represented in the 
form of frequencies and percentages and as means and standard 

deviations for continuous variables. The association between 
categorical variables was explored using Pearson’s Chi-square test or 
Fisher-Exact test wherever appropriate. The difference of continuous 
variables across two groups was analysed using independent samples 
test or Mann Whitney U test depending upon the data meeting the 
assumptions for the application of these tests. A p-value of <0.05 was 
considered as statistically significant for the purpose of this study.

rESuLtS
In the present study, majority of the cases (50%) were in age group 
41-50 years with mean age of 51.82 years. Mean age for serous, 
mucinous, endometrioid, clear cell carcinoma and malignant brenner 
tumour was 53.43, 50.75, 45.75, 40 and 60 years respectively.

Out of total 50 cases, only six were nulliparous. Oral Contraceptives 
(OCPs) and ovulation inducing drug consumption was seen in 4% 
and 2% of cases, respectively. Positive family history was found in 
3/50 cases (2/50 of serous carcinoma and 1/50 of endometrioid 
carcinoma).

In present study, serous carcinoma (80%) topped among all the 
histological variants of ovarian carcinoma followed by mucinous 
carcinoma (8%), endometrioid carcinoma (8%), clear cell carcinoma 
(2%) and malignant brenner tumour (2%) [Table/Fig-1].

histopathological variants Number of cases (N) Percentage (%)

Serous carcinoma 40 80

Mucinous carcinoma 04 8

Endometrioid carcinoma 04 8

Clear cell carcinoma 01 2

Malignant Brenner tumour 01 2

Total 50 100

[table/Fig-1]: Spectrum of histopathological variants of ovarian carcinoma (N=50).

Grading of serous and endometrioid carcinoma was done according 
to WHO two tier and three tier grading system respectively. Serous 
high grade carcinoma (77.50%) was more common than serous 
low grade carcinoma (22.50%) and all the cases of endometrioid 
carcinoma were moderately differentiated (Grade 2).

In the present study, maximum rise of pretreatment serum CA-125 
levels (mean) were seen in serous carcinoma (1984.305 U/mL), 
followed by endometrioid carcinoma (1134.48 U/mL), clear cell 
carcinoma (72.2 U/mL), mucinous carcinoma (69.30 U/mL) and 
malignant brenner tumour (26.3 U/mL) [Table/Fig-2].

groups

type of tumour

Serous 
carcinoma

Mucinous 
carci-
noma

endo-
metrioid 

carcinoma

clear 
cell 

carci-
noma

Malignant 
brenner 
tumour

Pretreatment 
CA-125 
levels  
(U/mL)

No of 
cases (n)

40 04 04 01 01

Minimum 38.60 29.6 613.6 72.2 26.3

Maximum 13362 173 2223.7 72.2 26.3

Mean±SD
1984.305± 
2556.48

69.30± 
69.33

1134.48± 
735.82

72.2 26.3

Post-
treatment 
CA-125 
levels  
(U/mL)

No of 
cases (n)

37(a) 04 04 01 01

Minimum 2.80 7.5 4.7 17.13 18.66

Maximum 2766 19.76 91.6 17.13 18.66

Mean±SD
155.550± 
527.87

13.360± 
5.05

37.235± 
37.74

17.13 18.66

[table/Fig-2]: Pretreatment and post-treatment serum CA-125 levels in histological 
variants of ovarian carcinoma.
(a): 3 were expired

Among all the serous carcinomas, mean serum CA-125 levels 
were more in high grade serous carcinoma (2440.013 U/mL) than 
low grade serous carcinoma (414.644 U/mL) and the results were 
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Post-treatment CA-125 levels were obtained in 47/50 cases (as 
3 patients had expired). Majority (89.36%) of them had more than 
50% reduction while 10.64% had either less than 50% reduction 
(6.38%) or an increase (4.26%) in post-treatment CA-125 levels. 
The histological images of low and high grade serous carcinoma is 
given in [Table/Fig-4a and b]. The histological changes in mucinous, 
endometrioid, clear cell and malignant brenner carcinomas are 
presented in [Table/Fig-5a, b, c and d].

type of 
tumour

degree of 
 differentiation

Number 
of cases

Mean±Sd of 
ca-125 levels 

(u/ml)

Median of 
ca-125 levels 

(u/ml)
*p-

value

Serous 
carcinoma

Low grade 09
414.644± 

530.91
137.50

0.0001

High grade 31
2440.013± 

2732.65
1326.00

Endometrioid 
carcinoma

Well 
differentiated

00 - -

Moderately 
differentiated

04
1134.475± 

735.82
850.30

Poorly 
differentiated

00 - -

Total 44

[table/Fig-3]: Relationship between serum levels of pretreatment CA-125 and 
degree of differentiation.
*Independent-Samples Mann-Whitney U Test

statistically significant (p-value <0.001, independent-samples Mann-
Whitney U Test) [Table/Fig-3].

[table/Fig-4]: a) Low grade serous carcinoma (H&E, 40X); b) High grade serous 
carcinoma (H&E, 40X).

[table/Fig-5]: a) Mucinous carcinoma; b) Endometrioid carcinoma; c) Clear cell 
carcinoma; and d) Malignant brenner tumour (H&E, 40X).

dIScuSSIOn
The present study comprised of clinicopathological spectrum of 
ovarian carcinoma and its association with CA-125 levels. The 
study sample consisted of 50 cases of ovarian masses which were 
histologically diagnosed as ovarian carcinoma. 

The age of presentation of ovarian carcinoma in the present study 
ranged from 27 to 72 years. Maximum number of the patients was 
seen in the age group of 41-50 years. Similar observation was made 
by most of the studies. (Mondal SK et al., Deeba F et al., Sarangan 
A et al., and Kaur S et al., [18-21].

Histologically serous carcinoma was most common in present 
study, comprised of total 80% of the cases, followed by mucinous 
carcinoma (8%), endometrioid carcinoma (8%), clear cell carcinoma 
(2%) and malignant brenner tumour (2%). Kaur S et al., Ahmad Z et 
al., and Chandanwale SS et al., conducted a study and also revealed 
similar results [21-23]. However, study done by Jindal D et al., 2017 
finds disparity at the level of second most common malignancy 
and showed that clear cell carcinoma was more common than 
endometrioid carcinoma and mucinous carcinoma [24].

Histological grading was done as per WHO grading system and 
it was found that majority of serous carcinoma were high grade 
(77.50%), followed by low grade (22.50%) which was comparable 
to the studies done by Neill CJ et al., Chen M et al., and Minal J et 
al., [25-27].

In the present study, all the cases of endometrioid carcinoma were 
moderately differentiated (grade 2). This finding was in contrast to 
Makris GM et al., 2017 who showed that well differentiated (grade 
1) endometrioid carcinoma was more common (3 cases) [28].

Serum CA-125 is an important tumour marker in ovarian carcinoma 
carrying diagnostic as well as prognostic significance. In the present 
study, mean serum CA-125 levels in pretreatment serous carcinoma 
were (1984.305 U/mL), endometrioid carcinoma (1134.48 U/mL), 
clear cell carcinoma (72.20 U/mL), mucinous carcinoma (69.30 U/mL)  
and in malignant brenner tumour (26.3 U/mL). Present results were 
similar to study done by Terzic M et al., who found that mean 
serum CA-125 levels were maximally raised in serous carcinoma 
(1245.73 U/mL), followed by endometrioid carcinoma (487.73 U/mL) 
and mucinous carcinoma (55.85 U/mL) [29]. In contrast Thakur V et al., 
2003 found the highest mean serum CA-125 levels in endometrioid 
carcinoma (2853 U/mL), followed by serous carcinoma (1571 U/mL), 
mucinous carcinoma (775 U/mL) and clear cell carcinoma (60 U/mL). 
This difference was due to unequal distribution of patient within each 
group [30].

In the present study, pretreatment mean serum CA-125 levels. In 
low and high grade serous carcinoma were 414.644 U/mL and 
2440.013 U/mL indicating that serum CA-125 levels were raised 
more in high grade than low grade serous carcinoma and the results 
were statistically significant (p-value=0.0001, independent-samples 
Mann-Whitney U Test). Present study results were concordant with 
Roy SK et al., and Cambruzzi E et al., who found strong association 
(p-value <0.001 in both) between grading and levels of CA-125 in 
malignant tumour, indicated by increment of CA-125 levels with 
higher grade of tumour [31,32]. But I et al., also showed similar 
results [33].

Majority of the patients (89.36%) in the present study exhibited 
more than 50% reduction of serum CA-125 levels after treatment, 
thus indicating response to therapy. However, it was noted that 
remaining 10.64% of the patients had either less than 50% reduction 
(6.38%) or increase (4.26%) in serum CA-125 levels after treatment, 
thus indicating static disease or disease recurrence. All these results 
were comparable with study done by Thakur V et al., in 2003, who 
evaluated that 91.4% of the cases had more than 50% reduction 
and 8.6% of the patients had less than 50% reduction in serum CA-
125 levels post therapeutically [30].
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Limitation(s)
CA-125 levels were not evaluated in benign conditions in present 
study. CA-125 levels rise not only in the malignant surface epithelial 
tumours, it also rises in various benign conditions also, thus further, 
studies are needed to be done.

cOncLuSIOn(S)
It is apparent from the observations of the present study that 
high grade serous carcinomas were most common among all the 
histological types of ovarian carcinoma. Higher incidence of ovarian 
carcinoma was seen in age group of 41-50 years. Pretreatment 
serum CA-125 levels were maximally raised in high grade serous 
carcinoma. Serum CA-125 level plays a significant role in early 
diagnosis of ovarian carcinoma; otherwise, most of the patients 
without specific symptoms would have a delay in diagnosis. 
Therefore, serum CA-125 level is a great tool for diagnosis, follow-
up and prognosis of ovarian carcinomas.
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