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Abstract

Context: A comparison of PTEN and p53 expression in endometrial hyperplasia and 
carcinoma.

Aims: To study the histomorphology and expression of PTEN and p53 markers in endometrial 
hyperplasia and carcinoma in histopathology samples.

Settings and Design: This is a comparative study done on 40 cases of endometrial hyperplasia 
and 20 cases of endometrial carcinoma.

Methods and Material: This is a 2 year study done on 40 cases of endometrial hyperplasia 
and 20 cases of endometrial carcinoma in a tertiary care hospital. Endometrial biopsies and 
resected specimens of uterus received at pathology department were grossed, processed and 
were stained by hematoxylin and eosin and examined by the pathologist. The expression of 
PTEN and p53 markers was evaluated on the diagnosed samples.

Results: Out of 36 cases of endometrial hyperplasia without atypia, 4 atypical hyperplasias 
and 20 endometrioid carcinomas, loss of PTEN expression was found to be 16.7%, 25% and 
80% respectively, whereas expression of p53 was found to be 5.6%, 75% and 90% respectively 
in the same cases.

Conclusions: The loss of PTEN expression or positive expression of p53 in hyperplasias may 
be used as an early indicator of progression to carcinoma. The altered expressions of these 
markers are initiated in few cases of hyperplasia, which may progress to atypical hyperplasia, 
a premalignant lesion and ultimately develop into carcinoma.

Keywords: Endometrial hyperplasia; PTEN; p53; Endometrioid carcinomas; 
Immunohistochemistry.

Type I carcinomas account for 90% of endometrial 

carcinomas, are estrogen dependent and follow 

hyperplasia – carcinoma sequence2; whereas Type 

II carcinomas arise in an atrophic background.3 

PTEN and p53 are the most commonly involved 

mutations which follow different carcinogenic 

pathways. The present study is to assess the 

expression of PTEN and p53 markers in endometrial 

hyperplasia and carcinoma.

Objectives

•� To diagnose endometrial hyperplasia and 

carcinoma on histopathology samples.

Introduction

Endometrial carcinoma is the fourth most common 
malignancy in women. In the year 2018, in India, 
a total number of 13328 new cases of endometrial 
carcinoma and 5010 deaths were noted.1 
Endometrial�carcinomas�are�classi�ed�as�two�types.�
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•� To compare the expression of PTEN and 
p53 markers in endometrial hyperplasia and 
carcinoma.

Materials and Methods

This study includes 60 endometrial samples of 
which 40 were endometrial hyperplasias and 20 
carcinomas. (Fig. 10) 

The endometrial biopsies and resected specimens 
of uterus were received in the department of 
pathology in a Tertiary care hospital during a 
period of 24 months. The specimens received were 
subjected to tissue processing, section cutting and 
routine histopathology staining with hematoxylin 
and eosin, followed by examination by the 
pathologist. The samples which were diagnosed 
as hyperplasia and carcinoma of endometrium 
were subjected for immunohistochemistry and the 
expression of PTEN and p53 markers was assessed. 

Inclusion criteria: The samples which were 
diagnosed as endometrial hyperplasia and 
carcinoma on routine hematoxylin and eosin 
staining were considered.

Exclusion criteria: The samples which were scanty 
or inadequate to perform immunohistochemistry 
and those for which blocks were not available were 
excluded.

Results

The results were interpreted in detail as the 
following. The PTEN nuclear and cytoplasmic 
expression was assessed based on Memorial Sloan 
Kettering Cancer Centre (MSKCC).4

Positive staining – Strong positive staining in the 
entire tumour.

Negative staining – No staining in entire/most 
tumour with strong positive staining of adjacent 
normal endometrium or stromal cells.

Heterogenous staining – Tumour with 
convincingly positive staining and convincingly  
negative staining.

Out of the 60 cases which were evaluated, there 
were 36 cases of (Fig.2 and Fig.3)endometrial 
hyperplasia,(Fig.1) 4 cases of atypical (Fig.4 and 
Fig.5) hyperplasia, 20 endometrioid carcinomas 
(Type - I) and no Type - II carcinomas. Out of the 36 
cases of endometrial hyperplasia, 24 cases (66.6%) 
showed positive PTEN nuclear staining, 6 (16.7%) 

were negative and 6 (16.7%) had taken up the stain 
heterogeneously.(Fig.8 and 9) Out of 4 cases of 
atypical hyperplasia, 1 (25%) case showed positive 
PTEN staining, 1 (25%) showed negative staining 
and 2 (50%) showed heterogenous staining.

Out of 20 endometrioid carcinomas, 16 (80%) 
showed negative staining for PTEN, 2 (10%) 
were positive and other 2 (10%) were stained 
heterogeneously.(Table 1) Loss of PTEN expression 
is seen predominantly in endometrioid carcinoma, 
followed by atypical hyperplasia and then by 
hyperplasia without atypia.

p53 scoring was done by calculating the 
percentage of tumour cells with positively stained 
nuclei to total number of tumour cells along with 
the intensity of staining which can be negative, 
weakly positive or strongly positive.5

Grade - 1 :<5% of cells with nuclear staining. 

Grade - 2 :>/=5% and < 50% of cells with nuclear 
staining.

Grade - 3 :>/= 50% of cells with nuclear staining.

Out of 36 hyperplasia cases, 34 (94.4%) cases 
showed Grade-1 p53 staining, 2 (5.6%) cases showed 
Grade-2 staining. Out of 4 atypical hyperplasias, 1 
(25%) case showed grade-1, 2 (50%) cases grade -2 
and 1 (25%) case grade-3 p53 staining. Among 20 
endometrioid carcinomas, 2(10%) cases showed 
grade-1, 14 (70%) cases showed grade-2 and other 
4(20%) cases showed grade-3 staining. (Table 2) 

Thus, in cases of hyperplasia without atypia 
positive staining for p53 was seen in 5.6% , in 
hyperplasia with atypia 75% and endometrioid 
carcinomas showed positive staining with p53 
staining in 90% of the cases.((Fig.6 and Fig. 7)

Table 1: Expression of PTEN in endometrial hyperplasia and 
carcinoma.

PTEN Staining Positive Negative Heterogenous

Endometrial 
Hyperplasia

24 (66.6%) 6 (16.7%) 6 (16.7%)

Atypical hyperplasia 1 (25%) 1 (25%) 2 (50%)

Endometrioid 
carcinoma

2 (10%) 16(80%) 2 (10%)

Table 2: Expression of p53 in Endometrial hyperplasia and 
carcinoma.

p53 staining/  Grade – 1 Grade – 2 Grade – 3

Hyperplasia 34 (94.4%) 2 ( 5.6%) 0

Atypical Hyperplasia 1 (25%) 2 (50%) 1 (25%)

Endometrioid 
carcinoma

2 (10%) 14(70%) 4 (20%)

Grade-1 : Negative staining, Grade-2 : weak staining, Grade-3 : 
strong staining.



IJFMP / Volume 13 Number 4 / October - December 2020

563

Fig 1: Endometrial Hyperplasia without atypia, {Hematoxylin & 
Eosin (H&E) stain,10X}.

Fig. 2: Endometrial Hyperplasia with atypia, { H & E, 40x}.

Fig. 3: Endometrial hyperplasia with Atypia showing loss of 
basal polarity {H & E, 40X}.

Fig. 4: Well differentiated endometrioid carcinoma,{H & E, 10X}.

Fig. 5: Well differentiated endometrioid carcinoma – 
villoglandular architecture  {H & E, 40X}.

Fig. 6:  Endometrioid Carcinoma showing p53 nuclear 
expression, {10X}.

Fig. 7: Endometrioid carcinoma showing p53 nuclear expression, 
{40X}.
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Hyperplasia and Carcinoma in a Tertiary Care Hospital



IJFMP / Volume 13 Number 4 / October - December 2020

564 Indian Journal of Forensic Medicine and Pathology

Fig. 8: PTEN cytoplasmic and nuclear expression in Endometrial 
Hyperplasia – Heterogenous staining,   Stromal cells also show 
expression which act as internal positve control, {10X}. Fig. 9: PTEN expression in Endometrial Hyperplasia, 40X.

Fig. 10: Distribution of cases in present study.

Fig. 11: Age distribution in cases of Endometrial hyperplasia and Endometrial Carcinoma.
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Discussion

Endometrial carcinoma most commonly occurs in 
postmenopausal women and the incidence is 4.3 
per 1,00,000 women. There are two well known 
types- Type 1 accounts for 90% of the endometrial 
carcinomas and is estrogen dependent-atypical 
hyperplasia is the precursor lesion. Type 2 are 
non-estrogen dependent and arises in an atrophic 
background.

Endometrial hyperplasia, as per the latest 
2014� WHO� classi�cation6 are divided into 2 
types – Endometrial hyperplasia without atypia 
and endometrial hyperplasia with atypia. The 
pathogenesis of endometrial carcinoma and its 
precursor atypical hyperplasia is complex and 
involves PTEN inactivation and p53 mutation.

Yoshiaki Norimatsu et al. in their study stated 
that the median age of presentation of patients 
with endometrial carcinomas was 58.9 years (range 

Fig. 12: Comparison of  PTEN expression in Endometrial hyperplasia without atypia, Atypical hyperplasia and Endometrial carcinoma.

Fig. 13: Comparison of expression of p53 in Endometrial Hyperplasia without atypia, Atypical hyperplasia and Endometrioid 
carcinoma.
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44–75 years). In the year 2017, Katarzyna et al. in 
their study stated that average age for endometrial 
hyperplasia and endometrial carcinoma was found 
to be 52 years and 63 years respectively. Supriya 
Sandeepa et al. in their study observed that 37% 
of hyperplasia cases presented in the age between 
41�to�50�years.�This�correlated�with�the��ndings�in�
our study. In our study, most cases of endometrial 
hyperplasia�were�seen�in��fth�decade�and�carcinoma�
cases were seen in seventh decade which correlated 
with�the�study��ndings�of�Katarzyna�et�al.

PTEN� is� a� tumour� suppressor� gene� identi�ed�
in 1997- It is a phosphatase and tensin homologue 
present on chromosome 10. PTEN encodes a lipid 
phosphatase that antagonizes PI3K/AKT pathway 
by dephosphorylating PIP3(Product of PI3K). 
PTEN inactivation can be considered as the earliest 
event which is commonly seen in most of the 
endometrioid carcinomas.

The PTEN expression is seen in normal 
endometrium, it varies from a very high expression 
in proliferative endometriumto a gradual 
decrease by the end of secretory phase. The loss 
of PTEN expression has been correlated with both 
favourable and unfavourable prognosis as this 
gene inactivation is not only seen in early stage and 
well differentiated endometrial carcinomas, but 
also found in advanced, poorly differentiated and 
invasive carcinomas.

In a study by Tantbirojn et al. in 2008 , loss of 
PTEN expression in endometrial hyperplasia 
without atypia, endometrial hyperplasia with 
atypia and endometrioid carcinomas was observed 
to be 24%, 60% and 60% respectively.7 Soheila 
Sarmadi et al. in the year2009, documented that 
loss of PTEN in endometrioid carcinoma and 
endometrial hyperplasia with atypia to be 52% and 
25% respectively8. In the year 2017, Shanmugapriya 
et al. discussed that the loss of PTEN expression in 
endometrial hyperplasia without atypia,hyperplasia 
with atypia and endometrioid carcinoma was 11%, 
50% and 70%respectively.9 In a study by Sitara S et 
al. in 2018, the PTEN loss in endometrial carcinoma 
and hyperplasia with atypia was found to be 61% 
and 37% respectively.

In our study, loss of PTEN expression 
in endometrial hyperplasia without atypia 
endometrial hyperplasia with atypia and 
endometrioid carcinomas was 16.7%, 25% and 
80% respectively. (Fig.12) Hence, the loss of PTEN 
expression in endometrial carcinoma in our study 
was correlating with the other studies.

p53 is a tumour suppressor gene which is 
situated on the chromosome 17p13.1. It is found to 

be the most frequent target for genetic alteration 
in human tumours including Endometrial cancer 
and plays a vital role in tumour progression. 
When a p53 mutation occurs, a non-functional 
protein is produced which is non-degradable and 
allows immunohistochemical detection. Normal 
endometrium does not show positive nuclear 
staining in glandular epithelial cells. The expression 
of p53 increases as the severity of the endometrial 
lesion increases from endometrial hyperplasia to 
carcinoma. Inaba et al. stated in their study that 
p53 expression is associated with high histological 
grade, advanced stage of the carcinoma and also 
with unfavourable prognosis.

Risinger et al. mentioned in their study that 
the expression of p53 is seen in 29% of Type-1 
endometrial carcinomas10.Illie D et al. in their study 
on 30 cases of endometrial hyperplasia showed 
p53 expression in endometrial hyperplasia without 
atypia and hyperplasia with atypia to be 30% and 
60% respectively. Boruban MC et al. in their study 
in the year 2008, stated that p53 gene mutation was 
present in 20% of endometrial carcinomas and was 
absent in cases of hyperplasia.11 Nayar Musfera 
Abdul Masjeed et al. in the year 2017, observed 
the expression of p53 in endometrial hyperplasia 
without atypia, hyperplasia with atypia and 
endometrioid carcinomas to be 8.57%, 53.33% and 
95.45% respectively.12

In our study, expression of p53 in hyperplasia 
without atypia was shown in 5.6% cases (weak 
staining), whereas among the cases of atypical 
hyperplasia, 50% showed weak staining and 25% 
showed strong staining. Endometrioid carcinomas 
showed 70% weak staining and 20% strong staining.
((Fig.13) Hence, in our study the expression of p53 
was correlating with the study done by Nayar 
Musfera Masjeed et al.12 

In�our�study�signi�cant�differences�in�expression�
of PTEN and p53 was found in endometrial 
hyperplasia without atypia, hyperplasia with 
atypia and endometrial carcinoma.

An inverse relationship was found with 
expression of PTEN and p53 as lesions progress 
from hyperplasia without atypia to endometrial 
carcinoma.

Conclusion

In our study done on 40 cases of endometrial 
hyperplasia and 20 carcinomas, it was observed 
that the most common age of presentation of 
endometrial hyperplasias was in the 5th decade and 
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carcinomas was in the 7th decade. ((Fig.11) In most 
endometrioid carcinomas, it was observed that there 
was loss of PTEN expression and positive staining 
for p53. In endometrial hyperplasia without atypia, 
loss of PTEN expression and p53 positive staining 
was seen in 16.7% and 5.6% of cases respectively, 
whereas in atypical hyperplasia it was found to be 
25% and 75% respectively.
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