
Jemds.com Original Research Article 

 
J Evolution Med Dent Sci / eISSN - 2278-4802, pISSN - 2278-4748 / Vol. 11 / Issue 01 / January 2022                                                                        Page 147 
 
 
 

 
 
 
 
 
 
 
 
 
 

A Study on P16 Expression in Surface Epithelial Tumours of Ovary 
 

Kalyani Prem1, Roshny Jacob2 
 

1Department of Pathology, Government Medical College, Thiruvananthapuram, Kerala, India. 
2Department of Pathology, Government TD Medical College, Alappuzha, Kerala, India. 

 
 

ABS TRACT  
 

 

BACKGROUND 

Ovarian cancer is the 6th most common cancer in women worldwide.1 According to 

Indian Cancer registries, ovaries are the third leading sites of cancer among 

women.2 2/3rd of all ovarian neoplasms are surface epithelial tumours and the 

majority of endometrioid and clear cell carcinomas and some serous tumours show 

a poor prognosis. p16, a protein encoded by the gene, CDKN2A, located in 

chromosome 9p21.3, plays a major role in cell cycle regulation by hindering its 

progression through phase G1 to S. Many studies have found a significant prognostic 

implication of p16 on surface epithelial tumours and thereby identify such tumours 

and initiate early therapy. Our study was conducted to find out any significant 

association of p16 expression in ovarian surface epithelial tumours. 

 

METHODS 

This was a cross-sectional study, done in the Department of Pathology, Government 

Medical College, Thiruvananthapuram from March 2018 to March 2019. 118 cases 

were selected, IHC analysis was done and the data were analysed using statistical 

software SPSS version 20.0. 

 

RESULTS 

118 cases of ovarian surface epithelial tumours were chosen for the study of which 

60 cases were benign, 28 were malignant and 20 were borderline tumours. Strong 

p16 expression was found in 50 % of malignant tumours and 81.6 % of benign 

tumours had weak expression. This was found to be statistically significant 

(P=0.000). Also, a comparison of p16 expression among the various subtypes of 

surface epithelial tumours was found to be statistically significant (P < 0.01). 

 

CONCLUSIONS 

The present study found a positive correlation between p16 expression in tumour 

cells and histopathological grades of surface epithelial ovarian tumours, with the 

highest expression noted in malignant tumours. A significant relation was observed 

between p16 expression and the subtypes of surface epithelial tumours with 

endometrioid and clear cell carcinomas showing the highest expression. 
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BACK GRO UND  
 

 

 

Ovarian cancer is the 6th most common cancer in women 

worldwide and the 7th most common cause of cancer-related 

deaths.1,2,3 According to Indian Cancer registries, ovaries are 

the third leading sites of cancer among women, after cervix 

and breast.2 90 % of all the ovarian cancers and 2/3rd of all 

ovarian neoplasms are surface epithelial tumours with serous 

tumours at the top of the list, closely followed by mucinous 

and endometrioid tumours.4,5,6 Among ovarian neoplasms, 80 

% are benign and are frequently seen in the age group of 20-

45 years whereas borderline tumours are seen at an older 

age.7,8,9 Premenopausal and perimenopausal females form the 

predominant ones to develop malignant epithelial 

tumours.10,11 

Across the globe many mutational studies on surface 

epithelial ovarian tumours are now going on, to establish a 

proper genetic classification for determining adequate 

treatment protocols and proper prognostic assessment. The 

major ones being studied are p53, KRAS, ERBB2, BRAF & 

PTEN.12,13 p16 is yet another protein studied in this context. 

p16, also known as p16INK4a or MTS1 (multiple tumour 

suppressor 1) is a protein encoded by gene CDKN2A in 

humans and is located in chromosome 9p21.3, its major role 

is in cell cycle regulation by hindering the progression of the 

cell cycle through phase G1 to S.14,15 

Many studies have found a significant prognostic 

implication of p16 on surface epithelial tumours. p16 along 

with p53 is involved in the regulation of the cell cycle and 

hence considered by many authors as indicators of tumour 

aggressiveness and therefore the prognosis.16,17 Normal p16 

expression is heterogeneous (both nuclear and cytoplasmic) 

and an overexpression or block positivity is considered to be 

abnormal.18 

A significant association with tumour grade and p16 

expression, i.e. stronger p16 expression in malignant tumours 

compared to borderline and benign tumours has been 

found.15,17 

Thus, those epithelial tumours that show an abnormal p16 

expression are said to have a poor prognosis.19 Our purpose 

was to study the expression of p16 in various 

histopathological grades of surface epithelial tumours of the 

ovary and also study the difference in p16 expression in 

various subtypes of surface epithelial tumours. 

 

 
 

ME TH OD S  
 

 

This was a cross-sectional study conducted in the 

Department of Pathology, Government medical college 

Thiruvananthapuram, from March 2018 to March 2019 after 

obtaining human ethics committee clearance. 

This was a record-based study and all specimens that 

were histopathologically diagnosed as surface epithelial 

ovarian neoplasms were included. 

 

 

Sam ple Si ze  

Was 118 calculated by using the formula 

4pq/d2 

{p=45.7%, q=100-p (54.3), d = 20% of p= 9.14}(19) 

Sam pli n g M etho d  

The first 118 consecutive specimens received during the 

period of study were included. 

 

 

S tudy Too ls  

Formalin-fixed, paraffin-embedded blocks of all diagnosed 

cases of surface epithelial neoplasms of the ovary. 

IHC marker p16 

Paraffin-embedded, tissue blocks of the cases were 

selected, 3-5 micron thick sections were taken and stained 

with p16 IHC marker and the slides were examined for their 

expression. The p16 expression was scored based on the 

nuclear and cytoplasmic positivity as follows: 

 

 

Immun ohi s to chemi c al  S cor es 2 0  

0 (0 % positive cells) negative 

1 (1–10 % positive nuclei) - weak 

2 (11–50 % positive nuclei) - intermediate 

3 (51–100 % positive nuclei) - strong 

 

 

Dat a A nal ysi s  

Categorical and quantitative variables were expressed as 

frequency (percentage). The chi-square test was used to find 

an association between categorical parameters. P < 0.05 was 

considered the threshold for statistical significance. Statistical 

analysis was performed by using a statistical software 

package SPSS, version 20.0 

 

 
 

 

RES ULT S  
 

 

 

Age Di s tr i bu ti on  

The age group of patients chosen for our study ranged from 

30 – 70 years, of which 67 % of patients were in the 

pre/perimenopausal age group. 

 

 

Di s tr i bu ti o n of  the  Sam ple A ccor di ng to  

Hi s top atho logi ca l  Su b ty pe  

Among the 118 cases of surface epithelial tumours studied, 

60 cases were benign, 28 were malignant and 20 were 

borderline tumours. The majority of these (46 cases) were 

serous tumours, closely followed by mucinous (40 cases) and 

endometrioid tumours (40 cases) and only 6 clear cell 

carcinomas and 3 each of Brenner and seromucinous 

tumours were obtained. 

 

 

As soci ati o n of  p1 6 S cor e and  

Hi s top atho logi ca l  Gr ad es o f  Sur fa ce Epi th eli a l  

Tumour s  

Strong p16 expression was found in 50 % of malignant 

tumours and 81.6 % of benign tumours had weak expression. 

This association was found to be statistically significant 

(P=0.000) 
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p16 Score 

Histopathological Grade 
Tau - b 

P-

Value 
Benign Borderline Malignant Total 

No. % No. % No. %  

Weak/Negative 49 81.66 10 16.67 1 1.67 60 

0.62 0.000 
Intermediate 5 15.63 9 28.13 18 56.26 32 

Strong/Diffuse 6 23.07 1 3.84 19 73.07 26 

Total 60 50.85 20 16.95 38 32.20 118 

Table 1. Association of p16 Score and Histopathological Grades of 

Surface Epithelial Tumours 

 

 
Figure A. Serous Cystadenoma, B. Mucinous Cystadenoma, C. Serous 

Carcinoma, D. Mucinous Carcinoma, E. Clear Cell Carcinoma,  
F. Endometrioid Carcinoma 

 

 
Figure A. Weak p16 – Serous Cystadenoma, B. Intermediate p16 – 

Borderline Serous Tumour, C, D, E Strong p16 – Serous Carcinoma, 
Clear Cell Carcinoma, Endometrioid Carcinoma respectively, F. Weak 

p16 – Mucinous Carcinoma  

 

 

Compar i son o f  Hi s topa t hologi c al  Su bt ype s an d 

Thei r  p1 6 Scor e s  

A significant association was found between p16 expression 

and the histopathological subtypes (P < 0.01). 80 % of 

endometrioid tumours and 66.7 % of clear cell tumours 

showed strong p16 expression. 67.5 % of mucinous tumours 

and 100 % of the Brenner tumours showed weak p16 

expression. 

 

 

Histopathological 

Sub Type 

Weak/ 

Negative 
Intermediate 

Strong/ 

Diffuse 2 
P-

Value 
Count % Count % Count % 

Serous 28 60.9 12 26.1 6 13.0 

67.6 p<0.01 

Mucinous 27 67.5 13 32.5 0 0.0 

Endometrioid 0 0.0 4 20.0 16 80.0 

Clear cell 1 16.7 1 16.7 4 66.7 

Brenner 3 100.0 0 0.0 0 0.0 

Seromucinous 1 33.3 2 66.7 0 0.0 

#Chi-square test 

Table 2. Comparison of Histopathological Subtypes Based on p16 Score 

 

 
 

 

 

DI SCU S SI ON  
 

 

In our study, we attempted to find out the difference in p16 

immunohistochemical expression in various grades and 

subtypes of surface epithelial tumours of the ovary. Out of a 

total of 118 cases studied in 1 year period, the majority of 

patients (67 %) were in the pre/perimenopausal age group. 

Among the 118 cases of surface epithelial tumours studied, 

60 cases were benign, 28 were malignant and 20 were 

borderline tumours. The majority of these (46 cases) were 

serous tumours, closely followed by mucinous (40 cases) and 

endometrioid tumours (40 cases) and only 6 clear cell 

carcinomas and 3 each of Brenner and seromucinous 

tumours were studied. Strong p16 expression was found in 

50 % of malignant tumours and 81.6 % of benign tumours 

had a weak expression which is similar to a study done by 

Marinas et al.21 

In the study by Cabral et al., they found that the difference 

in p16 expression with different grades of the tumour was 

statistically significant (P=0.000) which is comparable to our 

study (P=0.000).20 In our study, we found that the difference 

in expression of p16 among the various histopathological 

subtypes of surface epithelial tumours was statistically 

significant (P < 0.01). This was comparable with a study by 

Cabral et al.20 (P=0.034) and Rambau et al. (P=0.0001)18 in 

contrast the study by Nazgliou et al. found no such significant 

relation.17 

 

 
 

 

CONC LU S ION S  
 

 

 

The present study found a positive correlation between p16 

expression in tumour cells and histopathological grades of 

surface epithelial ovarian tumours, with the strongest 

expression noted in the malignant tumours. Also, a significant 

relation was observed between p16 expression and the 

histopathological subtypes of surface epithelial tumours with 

endometrioid and clear cell carcinomas showing the 

strongest expression. However, further studies are required 

to unravel the association of p16 with patient survival and to 

establish its prognostic utility in surface epithelial tumours. 

As the attempts to develop p16 targeted therapy are 

underway in different parts of the world, such a significant 

relationship may aid in the early identification of such 

patients, their further management and hence improvement 

in their overall survival. 

 
Data sharing statement provided by the authors is available with the 

full text of this article at jemds.com. 
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