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ABSTRACT

Background: Ovarian carcinoma is the 4th leading cancer among women in India.Primary ovarian neoplasms exhibit a wide range of
histopathological patterns and tumors with epithelial differentiation are most frequent. Among malignant tumors, most common histological
type is serous adenocarcinoma whose diagnosis is established in advanced stages of disease in approximately 75% of patients.

The most widely used tumor marker in ovarian cancer, often considered “gold standard” is Cancer Antigen125. Cancer Antigen 125 is a high
molecular weight glycoprotein which is raised in approximately 90% of patients with advanced epithelial ovarian cancer.

Methods: A 2 year prospective study included 81 cases of ovarian neoplasms with surface epithelial differentiation. The specimens were
fixed in 10% formalin, routinely processed. Sections of 4-5 microns thickness were obtained from the paraffin block and stained with
Hematoxylin & Eosin. The tumors were categorised according to WHO classification. Immunohistochemical analysis of Cancer Antigen 125
was done in all malignant & borderline tumors.

Result: A total of 81 cases were studied. There were 15 cases with elevated serum Cancer Antigen 125 levels. Of these 8 showed positive
tissue expression.The sensitivity of serum Cancer Antigen 125 was 68.75% & its specificity was 93.8%.

Conclusion: Serum Cancer Antigen 125 is elevated in ovarian tumors especially in malignant surface epithelial tumors & more commonly in
serous cystadenocarcinoma.There was a good correlation between serum levels & tissue expression of Cancer Antigen 125.
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Introduction

Ovarian tumors account for 5% of all the malignancies.
[ Epithelial neoplasms being most frequent.) Among
malignant tumors, most common histological type is serous
adenocarcinoma whose diagnosis is established in advanced
stages of disease in approximately 75% of patients.”®! The
most widely used tumor marker in ovarian cancer, often
considered gold standard is Cancer Antigen 125 (CA125)
which is a high molecular weight glycoprotein containing
2 major antigenic domains, namely A & B, which bind the
monoclonal antibodies OC125 and MII respectively.[

When stratified by disease stage, elevated levels were
found in more than 90% of patients with advanced stage but
in only 50% of patients with Stage I disease. In addition,
elevated levels of CA125 are more strongly associated
with serous, rather than mucinous tumors."!

Materials and Methods

A prospective study was conducted for a period of 2 years
with approval from institutional ethical committee. Ovarian
mass lesions with surface epithelial differentiation & with
pre-operative serum CA 125 levels, were included. Those
cases without pre-operative serum CA 125 were excluded.

The specimens received were fixed in 10% buffered
formalin & routinely processed. Blocks were made &
sections of 4 microns thick were cut. These sections were
then stained with H&E & categorised according to the
WHO classification for ovarian neoplasms.

A separate bit was taken for immunohistochemical studies.
These slides were stained for CA 125 using Dako antibody.
Positive staining was observed as brown membranous &
cytoplasmic staining. Immunostaining was scored semi-
quantitatively using a modified histoscore method based
on staining intensity & percentage of positive tumor cells.

Each stained section was quantified as-

0 = negative or <5 % positivity of tumor cells
1+ = mild positivity in 5 — 30 % of isolated tumor cells.
2+ = moderate positivity in 30 — 80 % of tumor cells

3+ = intense positivity in > 80 % of tumor cells. (7]

The histopathological findings were correlated with the
serum levels & tissue expression of CA 125.
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Result

The study included 81 cases of ovarian surface epithelial
neoplasms. The age of the patients ranged between 10 to
71 years with the peak age for ovarian tumors being 41
to 50 years. The most common presenting symptom was
pain abdomen (49 patients) followed by mass abdomen
(22 patients). Three patients presented with ascites. Left
sided ovarian masses (50.6 % n= 41 cases) were slightly
more common compared to the Right sided (41.9 % n=
34 cases). Majority of the cases were unilateral (75 cases,
92.5 %). There were 6 cases with bilateral involvement.
Of the 75 unilateral cases, 62 cases were benign, 4 were
borderline and 9 were malignant. Among 6 bilateral cases,
3 were benign and 3 malignant.

Grossly the size of the ovarian tumors ranged from 1.5 to
30cms. Most of the tumors were cystic (66/81 cases) [Fig.
1], 6 cases were solid in consistency [Fig 2] & 10 cases
with solid cystic consistency. There was one case with
bilateral involvement where the tumor was purely solid on
one side & cystic on the other.

The commonest tumor was serous cystadenoma [Fig 3A]
followed by mucinous cystadenoma [Fig 3B]. There were
2 cases of brenner tumor [Table 1]. The serum CA 125
levels in these patients ranged from 6.31 to 4117 U/ml,
reading >35U/ml was considered elevated. There were 15
cases with raised levels of serum CA 125, comprising of
8 malignant, 3 borderline and 4 benign cases. Of the 81
cases, 12 were malignant and 4 borderline ovarian tumors.

Out of these 16 (borderline & malignant cases), 11 showed
raised serum CA 125 levels. The sensitivity of serum CA
125 was 68.75% & its specificity was 93.8%.

All the cases with elevated serum CA 125 levels & all the
malignant tumors were taken for IHC along with positive
& negative controls. Fallopian tube was taken as positive
control. Two benign serous cystadenoma with normal
serum CA 125 levels were taken as negative control. These
included 20 cases of surface epithelial origin, which had 14
serous, 5 mucinous, 1 Brenner & 1 case with endometrioid
differentiation. Nine out of these 20 cases showed positive
expression on the tumor tissue. Of the 9 cases that showed
positive expression, 7 were serous cystadenocarcinoma
[Fig 4A], 1 atypical proliferative serous tumor [Fig 4B] &
1 mucinous carcinoma. [Table 2] IHC was negative in all
the 4 benign serous tumors which showed increased serum
CA 125 levels.

Discussion

Ovaries are a pair of female reproductive organs. Ovarian
disorders have the potential to affect a woman’s fertility
and hormonal balance & can range from a small cyst to
ovarian cancer. Ovarian neoplasm is the 4™ most common
gynaecological malignancy affecting the women in India.!)

CA125 is a pre-operative serum marker used for early
detection of ovarian cancer and has been classified as a risk
& diagnostic marker. Studies have shown that CA125 is a
predictive marker that is known to increase in malignant
surface ovarian tumors.!®!

Table 1: Histological Diagnosis & Frequency of Surface Epithelial Tumors.

46 2 8 56

Mucinous 10 2 3 15
Seromucinous 5 0 0 5
Endometrioid 2 0 1 3
Brenner 2 0 0 2

Table 2: Histological correlation of IHC with serum CA 125 levels.

Benign serous cystadenoma 40 4 0
Borderline serous tumor 0 2 1
Borderline mucinous tumor 1 1 0
Serous carcinoma 1 7 7
Mucinous carcinoma 2 1 1
Endometrioid carcinoma 1 0 0
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Fig. 2: Gross photograph of solid ovarian tumor.

Fig.3A: Microscopy of benign serous tumor [Hematoxylin- Fig. 3B: Microscopy of benign mucinous tumor
eosin X100] [Hematoxylin - eosin X100].

Fig. 4A: IHC CA 125 showing positive staining in serous Fig.4B:IHC CA 125 showing positive stainingin borderline
cystadenocarcinoma [ IHC X40]. serous tumor [ IHC X40].
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In the present study we found ovarian tumors between the
age group of 10 to 71 years. Ghartimagar D et al noted age
ranging from 13 to 90 years in their study of 310 cases of
ovarian tumors.® Chhanda Das et al reported 5 to 62 years
in their study of 50 cases of ovarian neoplasms which was
similar to other studies./*!”

Most benign tumors occurred in the age range of 21 to 50
years that was consistent with other studies.'! The peak
incidence for malignancy in surface epithelial tumors was
between 41 to 50 years of age. This observation was similar
to the study by Bhagyalakshmi A et al & Mondal SK et al.
(2. BITHowever the age incidence in our study for borderline
epithelial tumors were between 21-30 years which was a
decade earlier compared to the studies by Bhagyalakshmi
A et al & Mondal SK et al.l'> 31 The present study showed
that the mean age for malignancies in surface epithelial
tumors was 47.36 years, that was similar to the other
studies.['*13!

Majority of the cases (92.5%) in our study showed
unilateral involvement & only 7.4 % of the cases had
bilateral involvement. Four of the 18 malignant tumors
& only 3 of the 65 benign tumors were bilateral. All the
4 borderline tumors were unilateral. Involvement of left
ovary (50.6%) was slightly more than right side similar to
study by Pradhan A et al and was in contrast to the findings
of Ajani MD et al.l'19 Size of the ovarian tumors vary.
Some of the largest tumors reported in the literature were
mucinous cystadenomas, with diameter as large as 50
cms. Some of these mucinous tumors have been recorded
to weigh as heavy as 100 kgs.[”? In our study the tumor
size ranged from 1.5cms to 30cms. Both the largest & the
smallest tumors were serous cystadenoma.

Ovarian tumors can be cystic, solid or solid cystic.
Generally benign & borderline surface epithelial tumors
tend to be cystic. Majority of the benign surface epithelial
tumors were cystic.

The new WHO Classification of Ovarian Cancer published
in 2014 by Robert Kurman and co-authors added a new
entity, the seromucinous tumor & removed transitional
cell type of ovarian cancer.'” Surface epithelial tumors
are the commonest & amount for 2/3™ of all ovarian
neoplasms, with benign tumors being the most common.
(181 Among these the most common were the serous tumors
(56/81cases) that was similar to the observations made by
Kar Tushar et al, Pravakar & Maingi K. [1*2"]

Serum CA 125 - CA125 antigen is a high molecular weight
glycoprotein, found elevated mainly in epithelial ovarian
cancers. Elevated CA 125 levels were found in 82% of

women with epithelial ovarian cancers. ?'! The frequency
of elevated levels is greater in patients with serous than
mucinous tumors. This can be due to the secretions of
various type of mucins that may alter the expression
CA125 or possibly due to the inability or failure of antigen
to reach the vascular compartment. 2!

High levels of serum CA 125 are also seen in other
conditions such as endometriosis, adenomyosis, fibroid,
cirrhosis, renal failure, mesothelioma, breast cancer,
endometrial cancer, pancreatic cancer & colon cancer. (%

In the present study serum CA 125 levels were
elevated in 18of 81 patients (17.64%). Correlating
with the histopathological report, serum levels were
elevated more commonly in malignant tumors; 7 cases
of serous cystadenocarcinoma, 1 case of mucinous
cystadenocarcinoma. Two cases of borderline serous
tumor & one case of borderline mucinous tumor also
had elevated serum levels. There were 4 cases of benign
serous cystadenoma that had elevated serum levels. Eva
Kolwijck et al found that preoperative CA-125 levels are
elevated more frequently in patients with APST compared
to patients with APMT.2

V. Thakur et al noted very high CA 125 levels in the
serum in endometrioid carcinoma.! We had one case of
endometrioid carcinoma which did not show increased
serum levels nor tissue expression. The present study had
sensitivity of CA 125 in serum of 68.75% which correlated
well with other studies. There were 5 false negative cases
may be due to lacking production of CA 125 in the tumor
cells, but it may also be explained by impaired release
of the antigen from the tumor.*® Present study had a
specificity of 93.5%. Serum CA 125 levels were seen
elevated in 4 benign serous cystadenomas. These findings
correlated well with the studies done by Padhariya BB et
al, Jacob et al with their specificity being 83.33% & 92%
respectively. 2728 Study done by Chhanda Das et al had
showed 19 (38%) cases with elevated serum levels, two of
which were benign. [¥]

Immunohistochemistry CA 125- Preoperative serum CA
125levelswereelevatedin 15 cases. Immunohistochemistry
was performed in all the malignant & borderline tumors
& also in those cases where serum levels were elevated.
Out of the 8 cases of serous cystadenocarinoma, 6 cases
(75%) had significant expression of CA 125, but of
the 3 cases of mucinous cystadenocarcinoma, only 1
(33.33%) had positive expression. A case of endometrioid
carcinoma was negative. The observation was similar
to the study by Kriplani D et al who noted 77% of the
serous carcinomas & 25% of mucinous carcinomas with
significant expression.t”
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The 4 borderline tumors comprised of two serous & two
mucinous tumors. Out of these 4 borderline tumors, only
1 case of serous borderline tumor showed positive tissue
expression.

Similarly Kolwijck et al also found immunohistochemical
CA-125 expression to be present in  90% of APST
compared with 6% of APMT.!*! The negative expression
in tumors may be possibly due to the loss of CA 125 in
tissue during formalin fixation or processing. Hence
ample sampling of tissue may help reduce the disparity.
[56) Tmmunohistochemistry for CA 125 may be useful in
poorly differentiated serous carcinoma in establishing the
diagnosis.

Conclusion

Preoperative serum CA 125 levels are increased mainly
in malignant tumors especially in the serous type. CA
125 in serum can increase non specifically but the tissue
expression is more specific. Increased serum levels &
tissue expression correlate well in serous carcinomas.

Immunohistochemistry for CA 125 may be useful in
poorly differentiated serous carcinoma in establishing
the diagnosis. It also reacts with the malignant cells in
undifferentiated carcinoma helping in diagnosing the
ovarian origin of the tumor.

Estimation of pre-operative serum CA 125 is an easy,
economical test which has a predictive value in ovarian
tumors.

Abbrevation
CA 125 — Cancer antigen 125

IHC - Immunohistochemistry
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