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ABSTRACT 
 

BACKGROUND 

Ovarian cancers are one of the common malignancies with high mortality rate. 

Most common epithelial ovarian tumours are serous tumours. Multiple oncogenes 

and tumour suppressor genes are involved in pathogenesis of ovarian tumours 

among which p53 mutation is frequently associated with high grade malignant 

serous tumours. We wanted to study clinicopathological parameters and 

morphologic features of serous tumours of ovary 

 

METHODS 

A cross sectional study of 90 serous tumours of ovary was done. 

Clinicopathological parameters, morphological features and immunohistochemical 

expression pattern of p53 were analysed. 

 

RESULTS 

Out of 90 cases, 61 cases were benign, 6 cases were borderline, 11 cases were 

low-grade, and 12 cases were high grade serous carcinomas. The youngest patient 

in the study was 18 years old and the oldest patient was 83 years old, with a mean 

age of 47.7 years. Out of 61 benign tumours, 59 showed normal CA-125 values. 

2 benign tumours had mild increase in CA - 125 value. 5 among 6 borderline 

tumours showed CA-125 value between 35 - 100 U/ mL. All the malignant tumours 

showed CA-125 value more than 100 U / mL. CA-125 value in 91% of low-grade 

tumours and 42% of high-grade tumours was between 100 - 1000 U / mL. 58% 

of high-grade tumours had CA-125 value of more than 1000 U / mL. Majority of 

serous tumours were unilateral. But in the malignant category majority were 

bilateral.  

 

CONCLUSIONS 

Most common serous tumours were benign. Even though majority of benign and 

borderline groups were occurring below 55 yrs. and malignant tumours were after 

55 yrs., no statistically significant association was obtained for age and grade of 

tumour. CA 125 value correlates well with tumour burden. Most of the high-grade 

tumours showed value of more than 1000 U / mL. (p value < 0.001). Significant 

difference in expression of p53 were seen among serous tumours. Majority of 

benign, borderline and low-grade carcinomas were negative for p 53 expression. 

High grade serous carcinoma showed statistically significant p 53 expression. (p 

value < 0.001). Immuno histochemical expression of p 53 could be considered as 

predictor of high-grade nature of serous tumour with a sensitivity of 50% and 

specificity of 81.8%. 
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Ovarian cancer is one of the common malignancies with high 

mortality rate.1 Most of the ovarian cancers are diagnosed at 

advanced stages. The knowledge of incidence, clinical 

features, risk factors and tumour markers are necessary for 

proper planning, treatment and prevention. Most common 

epithelial ovarian tumours are serous tumours. Most 

important characteristics of ovarian tumours are its genetic 

heterogeneity.2 Type I tumours include non-serous ovarian 

tumours and low-grade serous carcinomas. Type II tumours 

are composed of high-grade serous carcinomas. Type I 

tumours arises from benign extraovarian lesions that implant 

on the ovary and later undergo malignant transformation, 

whereas many of type II carcinomas develop from 

intraepithelial carcinomas in the fallopian tube and 

disseminate as carcinomas that involve the ovary and 

extraovarian sites. The most common genetic alterations 

seen among Type I tumours are KRAS and BRAF mutations, 

both of which activate the oncogenic MAPK signaling 

pathway. Type II tumours show missense or nonsense 

mutation of P53 gene. Most frequently mutated gene in 

ovarian carcinoma is p 53 gene.3 The ideal method to detect 

p 53 mutation is nucleotide sequencing.4 

Immunohistochemical expression of p 53 in tumour cells can 

be taken as a marker of p53 mutation.5 Benign, borderline 

and low - grade serous tumours are usually p53 negative. 

High grade serous carcinoma with missense mutation shows 

diffuse intense nuclear positivity of p53 whereas nonsense 

mutations show complete absence of staining.6 The present 

study evaluated various clinicopathological parameters of 

serous tumours ovary and their p53 expression pattern. 

 

 
 

METHODS 
 

 

The present study is a single centre cross sectional study. A 

total of 90 serous tumours of ovary including benign, 

borderline and malignant cases and their fallopian tubes 

were examined using 4 micrometer thin H&E stained 

sections. Clinical details were collected from medical 

records. 

Serous tumours of ovary were categorized into benign, 

borderline, low-grade and high-grade carcinomas. The 

distinction between low - and high-grade serous carcinoma 

is based on morphology, the chief discriminator being the 

degree of nuclear atypia in the worst area of the tumour. 

The amount of mitotic activity is also taken into account.7,8 

In low grade serous carcinoma, the nuclei are uniform 

with mild or moderate atypia and less than or equal to 12 

mitoses per 10 high power fields. There is no necrosis or 

multi nucleation. 

High grade serous carcinoma exhibits moderate to 

marked nuclear atypia and greater than 12 mitoses per 10 

high power fields. Necrosis and multinucleate cells are often 

present. Representative sections of ovarian tumour were 

stained for p53 immunostaining using DAKO Flex 

monoclonal mouse anti-human p53 protein clone DO – 7 

over formalin fixed paraffin embedded sections which were 

mounted on poly-L-Lysine coated slides. Further sections 

were deparaffinized and pressure-cooking method was used 

for antigen retrieval. After that endogenous peroxidase 

blocking was performed. Then, incubation with monoclonal 

primary antibody was done for 30 minutes. Secondary 

antibody conjugated with horseradish peroxidase enzyme 

was applied for 30 minutes. Thereafter, freshly prepared di-

amino benzidine (DAB) was applied for 10 minutes. Finally, 

hematoxylin was used for counterstaining and slides were 

then dehydrated and mounted. P53 expression patterns 

were recorded. Moderate or Strong diffuse nuclear staining 

in more than 10% of tumour cells were considered as 

positive. Weak nuclear staining in less than 10% of cells 

were considered as negative.5 

 

 
 

 

RESULTS 
 

 

 

The youngest patient in the study was 18 years old and the 

oldest patient was 83 years old, with a mean age of 47.7 

years. Out of 90 cases 61 cases were benign serous tumours 

which included 45 cases of serous cystadenoma, 11 cases of 

papillary serous cystadenoma, 4 cases of serous 

cystadenofibroma and 1 case of serous adenofibroma. 6 

cases were borderline serous tumours and 23 were 

malignant serous tumours. Among the malignant cases, 11 

cases were low grade serous carcinomas including one case 

of psammocarcinoma, and 12 cases were high grade serous 

carcinomas. 

Out of 61 benign tumours 59 cases showed normal CA-

125 values. 2 benign tumours had mild increase in CA-125 

value. 5 among 6 borderline tumours showed CA-125 value 

between 35-100 U / mL. All the malignant tumours showed 

CA-125 value more than 100 U / mL. The value of CA-125 in 

90.9% of low-grade tumours and 41.6% of high-grade 

tumours was between 100-1000 U / mL. 58.3% of high-

grade tumours had CA-125 value more than 1000 U / mL. 

80.3% of benign serous tumours were unilateral 

whereas 82.6% of malignant tumours were bilateral. Gross 

appearance of serous were uniloculated, multiloculated, 

solid and cystic and pure solid. Majority of benign tumours 

showed uniloculated cystic appearance (35 out of 61 cases). 

Most common gross appearance of malignant tumours was 

solid and cystic. (21 out of 23 cases). Papillary excrescents 

were present in 56.7% of serous tumours irrespective of 

grade. Only 22.2% of serous tumours showed psammoma 

bodies and were more common in malignant tumours. 

Among the malignant category, 65.2% cases showed 

psammoma bodies. Among the 90 cases of serous tumours, 

7 cases showed psammoma bodies in fallopian tube. Of the 

90 cases 27 cases showed Para tubal cysts and 8 cases had 

fimbrial cysts. Hydrosalpinx, and Walthard cell rests were 

seen in 5 and 3 cases respectively. All the benign serous 

tumours were p53 negative. p53 was positive in 50% of 

high-grade tumours. 
 
 

 

 

BACKGROUND 
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DISCUSSION 
 

 

 
Figure 1. (A) Solid & Cystic Appearance of Borderline Serous 

Tumour (B) Bilateral High Grade Serous Carcinoma of Ovaries 

 

 
Figure 2. (A) High Grade Serous Carcinoma (H&E X100) 

(B) p53 Expression in High Grade Serous Carcinoma  

(IHC  X400) 

 

The mean age in the present study was 47.7 years. 36% 

of benign serous tumours occurred in the age group of 30-

45 years. Majority of the borderline tumours (50%) and low-

grade carcinoma (54.5%) occurred in the age group of 45-

55 years. High grade serous carcinoma has been found to 

have predilection for age above 45 years. Only 6 out of 61 

benign tumours and 1 out of 6 borderline tumours occurred 

below the age of 30 years, which amounts to 7.8% of total 

tumours. No statistically significant association was obtained 

for distribution of age and grades of serous tumour.                   

(Table-1) 

Statistically significant association was noted for CA-125 

value and grades of tumour with a p value less than 0.001 

(Table -1). All the high-grade serous tumours showed 

elevation of CA-125 more than 100 U / mL. 58.3% of high-

grade tumours showed marked rise in value more than 1000 

U / mL. None of benign, borderline or low-grade carcinomas 

showed a value more than 1000 U / mL. Hence it can be 

inferred that CA-125 value also correlates with tumour 

burden. Studies have shown that elevated values maybe 

found in 1-2% of normal healthy subjects, 5% of those with 

benign diseases and 28% of those with nongynecological 

malignancies. According to a study done by Kolwijck et al, 

53% of borderline tumours showed mild elevation of CA125 

with a mean of 59 U/mL, similar to present study.9 Literature 

also says that tumour grade bears a strong influence on the 

preoperative CA 125 level. The correlation is high and 

statistically significant (r = 0.74, P < 0.01) similar to present 

study.10 

Unilaterality is more frequently seen with benign 

(80.3%) and borderline tumours (67%) whereas most of the 

malignant tumours were bilateral. (82.6%). Study by 

MondalSK11 showed 27.4% of borderline tumours and 

49.5% of malignant ovarian tumours were bilateral. 

Majority of malignant tumours were solid &cystic and 

reversely, 72% of solid &cystic tumours were malignant. So, 

it can be concluded that solid and cystic appearance is 

strongly associated with malignancy. 

 

V
a
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a

b
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s
  Grade of Tumours  

Total 
P 

Value 

Benign 

n=61 

(%) 

Border-

line n=6 

(%) 

Low Grade 

Carcinoma 

n=11 (%) 

High 

Grade 

Carcinoma 

n=12 (%) 
Age 

< 30 6 (9.8) 1 (16.7) 0 (0.0) 0 (0.0) 7 (7.8) 

0.333 

30-45 22 36.1) 1 (16.7) 4 (36.4) 
4  

(33.3) 

31 

(34.4) 

46-55 18 29.5) 3 (50.0) 6 (54.5) 2 (16.7) 29 32.2) 

56-65 11 18.0) 1 (16.7) 1 (9.1) 
3  

(25.0) 

16 

(17.8) 

>65 4 (6.6) 0 (0.0) 0 (0.0) 3 (25.0) 7 (7.8) 

CA 125 

<35 u/mL 59 (96.7) 1 (16.7) 
0  

(0.0) 

0  

(0.0) 

60 

(66.7) 

<0.001 

36-100 / 

mL 
2 (3.3) 5 (83.3) 1 (9.1) 0 (0.0) 8 (8.9) 

101-100 / 

mL 
0 (0.0) 0 (0.0) 10 (90.9) 5 (41.6) 15(16.7) 

>1000 / 

 mL 
0 (0.0) 0 (0.0) 0 (0.0) 7 (58.3) 7 (7.7) 

p53 in Tumour 

Negative 61 100.0) 5 (83.3) 9 (81.8) 6 (50.0) 81 
<0.001 

Positive 0 (0.0) 1 (16.7) 2 (18.2) 6 (50.0) 9 

Table 1. Distribution of Serous Tumours  

According to Age, CA-125, and p53 Expression 

 

p53 in 

Tumour 

Grade of Tumours 

Total 
P  

Value 
High Grade 

Carcinoma n (%) 

Low Grade 

Carcinoma n (%) 

Positive 6 (50.0) 2 (18.2) 8 

0.289 Negative 6 (50.0) 9 (81.8) 15 

Total 12 11 23 

Table 2. Distribution of p53 Expression in Low-Grade  

and High-Grade Serous Carcinoma of Ovary 
Sensitivity-50.0%, Specificity-81.8%, PPV-75.0%, NPV-60.0%, 

Accuracy-65.2% 

 

Study  Benign Borderline 
Low 

Grade 

High 

Grade 
Singer  

et al12 

Number of Cases 0 25 12 59 

P53 positivity (%) 0 8% 8.3 % 50.8 % 

V Manu Number of cases 10 0 8 % 23 

et al13 P53 positivity (%) 0 0 25 % 82.6 % 

Nesrin  

et al14 

Number of Cases 15 5 0 0 

P53 positivity (%) 0 0 0 0 

O’ Neill  

et al15 

Number of Cases 0 0 22 30 

P53 positivity (%) 0 0 18 % 63.8 % 

Present 

Study 

Number of Cases 61 6 11 12 

P53 positivity (%) 0 16.7 % 18.2 % 50 % 

Table 3. Comparative Analysis of p53 Expression in Serous 

Ovarian Tumours, with Other Studies 

 

None of the benign tumours showed p53 over 

expression. Only 16.7% of borderline tumours and 18.2% of 

low-grade carcinoma were presented with p53 positivity. 

50% of high-grade carcinomas expressed strong p53 

nuclear positivity which is statistically significant with p value 

less than 0.001 (table 2) Even though 50% of high-grade 
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tumours were p53 negative, another finding observed were 

complete absent staining pattern in 41.7% of them pointing 

towards p53 nonsense mutation. This has to be confirmed 

by p53 nucleotide sequencing. Hence p53 can be considered 

as an immunohistochemical predictor of high-grade nature 

of tumour or type 2 pathway of tumourigenesis with a 

specificity of 81.8%. (Table - 2). These findings correlate 

well with most of the sort out publications. (Table - 3) 

Another observation in this study was that 3 among 90 

cases had family history of ovarian malignancy in first degree 

relatives. 2 among these had high grade serous carcinoma 

and one had benign serous cystadenoma. Another finding in 

the study population was that 2 cases had history of breast 

carcinoma and 1 case had carcinoma endometrium. There 

are studies which emphasizes the association of family 

history and ovarian malignancy. Vachon C M et al quoted 

that out of 181 cases of incidental epithelial ovarian cancer 

through 13 years of follow up 14% of women reported 

breast ovarian carcinoma in first degree relatives.16 

 

 
 

 

CONCLUSIONS 
 

 

 
Serous tumours of ovary showed a wide spectrum of 

morphologic appearances and grades with a wide age range. 

Pre-operative CA-125 could be taken as a predictor of 

tumour grade. Different morphologic appearances of serous 

tumours were cystic, solid cystic and purely solid. Papillary 

structures and psammoma bodies were helpful features for 

diagnosis of tumours of serous origin. p53 expression was 

significantly associated with high grade serous tumours 

whereas low grade, borderline and benign tumours were not 

significantly associated with it. This suggests prominent role 

of p53 in the diagnosis of high-grade serous carcinoma and 

thus the type 2 pathway of ovarian tumourigenesis. 
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