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Abstract 

Introduction: Study was planned to investigate PTEN gene expression in endometrial hyperplasia and carcinoma as 

analyzed by immunohistochemistry. Material and Method: This study was conducted on 80 endometrial samples in the 

Department of Pathology, Gandhi Medical College, Bhopal (January 2012 to August 2016) Results: 5 out of 5 cases of 

proliferative endometrium, 3 out of 5 cases of secretory endometrium, 37 [84%] out of 44 cases of simple and complex 

endometrial hyperplasia without atypia, 8 out of 15 cases of simple and complex endometrial hyperplasia with atypia and 

3 out of 11 cases of endometrial carcinoma showed positive PTEN expression. Conclusion: PTEN is a major gene 

involved in the pathogenesis of endometrial carcinoma. Our data suggest that decreased PTEN expression was a marker 

of earliest endometrial pre-cancer lesion and we propose that use of PTEN immunostaining in a clinical setting may be 

informative in identifying premalignant lesions that are likely to progress to carcinoma. 
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Introduction 

Endometrial carcinoma is one of the most common 

invasive neoplasm of the female genital tract [1]. A 

recent cancer registry [1994-2011] reported that 

malignancies of the corpus uteri comprised 3.02% of all 

neoplasm in adult females [2]. Endometrioid 

Endometrial Carcinoma accounts for three fourth of 

endometrial cancers and are thought to develop 

following a continuum of premalignant lesions ranging 

from endometrial hyperplasia without atypia, 

hyperplasia with atypia and well differentiated 

carcinoma [3,4]. Based on light microscopic appearance 

and clinical behaviour, endometrial cancers have been 

classified into two major categories. (type I and II) [4-

6]. Accurate diagnosis of premalignant lesions in 

routine endometrial biopsies has a great clinical value in 

patient management. Recent molecular diagnostic 

methods have provided new ancillary tools for  
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premalignant lesion diagnosis. EECA and atypical 

hyperplasias has a variety of genetic alternations, 

including microsatellite instability (MI) and mutations 

of PTEN, k-ras, and β-catenin genes [7,8]. Currently, 

PTEN is the most frequently altered gene in EECA 

which is located on chromosome 10 [7,8]. The PTEN 

gene has both lipid and protein phosphate activity and 

the combination of the losses of PTEN lipid and protein 

phosphate activity can cause an aberrant cell growth 

and an escape from apoptosis, as well as abnormal cell 

spreading and migration [8]. Up to 50% of all EECA 

and 83% of tumors with adjacent premalignant lesions 

show altered PTEN, characterized by loss of 

expression.[7-9] Mutations of PTEN are frequently 

detected in several cancers such as: endometrium , low 

grade endometrioid ovarian carcinoma (20%),
 
prostate, 

breast
 
and glial tumors [10-20]. Among the different 

histological subtypes of EECA, endometrial subtypes 

have the highest frequency (34-80%) of PTEN 

mutations [21]. PTEN - null glands (i.e., loss of PTEN 

expression) are shown in a diffuse pattern in EECA but 

also may be detected in morphologically normal 
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endometrial tissue, which suggests that PTEN 

alternation occur in the earliest phase of endometrial 

carcinogenesis [7,19,22]. Immunohistochemical 

detection of PTEN in cycling endometrium reveals high 

levels of protein expression in all different cell types 

during the proliferative phase, with diminution or 

absence of PTEN protein expression in mid secretory 

glands [3,19,23,24]. The hypothesis that loss of PTEN 

expression could be assessed by immunohistochemical 

method has led to the suggestion that PTEN 

immunostaining may be a new and effective tool for 

screening of malignant and premalignant endometrial 

lesions [13,25]. In the present study we used 

immunohistochemical method to evaluate PTEN 

expression in three groups of specimens from normal, 

hyperplastic endometrium and EECA. 

Material and Method 

This study was conducted to evaluate the 

histopathological pattern and its immunohistochemical 

expression correlation with phosphotensin tumour 

suppressor gene staining pattern by PTEN marker in 

endometrial hyperplasia and carcinoma. 

 

Study design- Retrospective and prospective study 

Setting- Histology section of Department of Pathology, 

Gandhi Medical College and Hamidiya Hospital, 

Bhopal, M.P    

 

Inclusion criteria - All the endometrial biopsies and 

hysterectomy specimens diagnosed as endometrial 

hyperplasia and carcinomas were selected for study. 

 

Exclusion criteria - Autolysed samples, biopsies with 

predominantly blood clots, very tiny bit of tissue 

inadequate for opinion, cervical tissue instead of 

endometrium. Specimen with any evidence of 

endometritis were excluded. 

 

Participants – Cases diagnosed as endometrial 

hyperplasia and endometrial carcinoma were included 

in the study.  

Variables – Intensity of color reaction and slide area 

staining. 

Data source - All the endometrial biopsies and 

hysterectomy specimens diagnosed as endometrial 

hyperplasia and carcinomas in the Department of 

Pathology, Gandhi Medical College from January 2012 

to August 2016 were selected for study. 

Bias – Random selection. 

Study size - Out of a total 265 endometrial tissue 

samples observed, 80 samples were selected randomly 

for immunohistochemistry, including 5 normal 

proliferative endometrium, 5 normal secretory 

endometrium, 40 simple hyperplasia without atypia, 8 

simple hyperplasia with atypia,4 complex hyperplasia 

without atypia, 7 complex hyperplasia with atypia,11 

endometrial carcinomas in the study. Samples were 

selected for immunohistochemistry analysis on the basis 

of clinical presentation and histological diagnosis 

according to WHO histological classification. The most 

representative paraffin block for each case was then 

selected for immunohistochemistry analysis 

 

Statistical analysis - The chi square test was applied 

and p-value <0.05 was considered significant at 95% 

confidence interval. 

Evaluation of immunostaining- Immunoreactivity was 

regarded as positive when brown staining was localized 

in the nuclei or cytoplasm of normal endometrial 

glandular cell (an internal positive control) or tumour 

cell. According to Kapucuoglu et al
 
and An et al the 

immunoreactivity was graded arbitrarily and semi 

quantitatively by considering the percentage and 

intensity of staining on the whole section [26,27]. 

 

Intensity of staining  

 0 = absent 

+1 = light brown 

+2 = dark brown 

 

Percentage of staining  

Negative - < 10 % of the slide’s area stained. 

 + 1 - 10 – 50 % of the slide’s area stained. 

+ 2 - > 50% of the slide’s area stained. 

Results 

In the present study, out of 80 cases, 56 cases [70%] showed PTEN positive expression and 24 cases were negative for 

PTEN expression. Proliferative endometrium showed 100% positivity followed by simple hyperplasia without atypia 

[87.5%].Least positivity was seen with endometrial carcinoma i.e. only 3 cases. [Table 1] 

 

Out of all hyperplasias, simple hyperplasia without atypia predominates [67.79%] followed by simple hyperplasia with 

atypia [13.55%]. [Table 2]  
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Table-1: Distribution of cases for Immunohistochemical evaluation [N=80] 

Histopathological diagnosis IHC no. of cases Positive IHC 

Proliferative endometrium 5 5 

Secretory endometrium 5 3 

Simple hyperplasia without atypia 40 35 

Simple hyperplasia with atypia 8 4 

Complex hyperplasia without atypia 4 2 

Complex hyperplasia with atypia 7 4 

Endometrial carcinoma 11 3 

Total 80[100%] 56[70%] 

 

Table-2: Histopathological types of Endometrial Hyperplasia [N=80] 

Variants of endometrial hyperplasia Number of cases Percentage [%] 

Simple hyperplasia without atypia 40 67.79% 

Simple hyperplasia with atypia 8 13.55% 

Complex hyperplasia without atypia 4 6.77% 

Complex hyperplasia with atypia 7 11.86% 

Total 59 100% 

 

Intensity of staining – [Table 3] 

 

In normal endometrium – Proliferative endometrium - Out of 5 cases, 3 cases showed score +1 [light brown] and 2 

cases showed +2 score [dark brown]. All cases showed positive staining with PTEN in proliferative endometrium. 

Secretory endometrium - Out of 5 cases, 2 cases showed score 0 [absent staning] and 3 cases showed +1 score [light 

brown]. None of the secretory endometrium showed +2 or dark brown staining.3 cases in secretory endometrium showed 

positive PTEN expression. 

 

In hyperplasia- In simple hyperplasia without atypia – Out of 40 cases, 5 cases showed score 0 [absent staining], 

35cases [87.5%] showed score +1 [light brown] and 15 cases showed +2 score [dark brown] with PTEN staining. In 

simple hyperplasia with atypia – out of 8 cases, 4 cases showed score 0 [absent staining], 3 cases showed score + 1[light 

brown] and only 1 case showed +2 score [dark brown] with PTEN staining. In complex hyperplasia without atypia – Out 

of 4 cases, 2 cases showed score 0 [absent staining] and 2 cases showed score + 1[light brown]. None of the cases 

showed +2 score [dark brown] with PTEN staining. In complex hyperplasia with atypia -Out of 7 cases, 3 cases showed 

score 0 [absent staining], 4 cases showed score + 1[light brown]. 

  

In endometrial carcinoma- Out of 11 cases, 8 cases showed score 0 [absent staining], 2 cases showed score + 1[light 

brown] and only 1 case showed +2 score [ dark brown] with PTEN staining. Thus, PTEN expression was significantly 

higher with strong color intensity in proliferative endometrium than in atypical hyperplasia and endometrial carcinoma. 

 

Percentage of staining – [Table 4] 

 

In normal endometrium-Proliferative endometrium - Out of 5 cases, 3 cases showed score +1 and 2 cases showed +2 

score.100% cases shows positive staining with PTEN in proliferative endometrium. Secretory endometrium - Out of 5 

cases,3 cases showed score 0 and 2 cases showed +1 score. None of the secretory endometrium showed +2 score.  

 

In hyperplasia -  

In simple hyperplasia without atypia – Out of 40 cases, 5 cases showed score 0, 25 cases showed score +1 and 10 cases 

showed +2 score. In simple hyperplasia with atypia – Out of 8 cases, 4 cases showed score 0,3 cases showed score + 1 

and only 1 case showed +2 score. 
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In complex hyperplasia without atypia – Out of 4cases, 2 cases showed score 0 and 2 cases showed score + 1. None of 

the cases showed +2 score .In complex hyperplasia with atypia –– Out of 7 cases, 3 cases showed score 0, 3 cases 

showed score + 1 and only 1 case showed +2 score. 

In endometrial carcinoma- Out of 11 cases, 8 cases showed score 0 , 3 cases showed score + 1 and none of the cases 

showed +2 score. We found that most of the cases showed score +2 [> 50 % of slide’s area stained] in proliferative 

endometrium as compared to atypical hyperplasia and carcinoma. 

 

Thus, PTEN expression was significantly higher in proliferative endometrium than in atypical hyperplasia and 

endometrial carcinoma. This shows that PTEN inactivation initiate in precancers from a normal background state, and 

additional PTEN damage accumulates in the transition from premalignant to malignant disease. 

 

Table-3: PTEN expression based on the Intensity of color reaction 

Endometrial lesions 0 +1 +2 Total no. of cases 

Proliferative endometrium 0 3 2 5 

Secretory endometrium 2 3 0 5 

Simple hyperplasia without atypia 5 20 15 40 

Simple hyperplasia with atypia 4 3 1 8 

Complex hyperplasia without atypia 2 2 0 4 

Complex hyperplasia with atypia 3 4 0 7 

Endometrial carcinoma 8 2 1 11 

 

Table-4: PTEN expression based on the Slide’s area staining 

Type of endometrium <10% 

[score 0] 

10-50% 

[score +1] 

>50% 

[score +2] 

Proliferative endometrium 0 3 2 

Secretory endometrium 3 2 0 

Simple hyperplasia without atypia 5 25 10 

Simple hyperplasia with atypia 4 3 1 

Complex hyperplasia without atypia 2 

 

2 

 

0 

Complex hyperplasia with atypia 3 3 1 

Endometrial carcinoma 8 3 0 

 

 

 
Figure-1: IHC stained slide – Low power view – Proliferative Endometrium 
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Figure-2: IHC stained slide – High power view – Proliferative Endometrium 

 

Discussion 

All 5 cases of proliferative endometrium shows PTEN positivity while 3 out of 5 cases of secretory endometrium shows 

PTEN positivity. The intensity varied from moderate to strong in proliferative phase while absent to mild in secretory 

phase. The difference between two groups is statistically insignificant. 

 

We also found a significantly higher PTEN expression in EH [84%] than in EC [27.27%] [p <0.05] while no statistically 

significant difference was seen between AH and EC [p >0.05].  

 

In our study, 72.7 % of EC and 46.6% of AH shows loss of PTEN expression. Out of 11 cases of EC, 8 cases showed 

totally absent PTEN expression, 2 showed weak to moderate and 1 case showed strong staining with PTEN. 

Mutter et al [2000] found that PTEN expression in 61% (20 of 33) of cases was completely absent and 97% (32 of 33) of 

cases revealed at least some diminution in expression. He also found that somatic PTEN mutations were detected in 83% 

of endometrial carcinoma and in 55% in premalignant lesions, and the difference was statistically significant (P=0.025). 

[28] 

 

Erkanli S et al [2006] observed that PTEN expression was decreased in hyperplasia [14 cases out of 38, 36.8%] and 

carcinoma [12 cases out of 29, 41.4%] cases with respect to proliferative endometrium [100%][29]. 

 

Patau Tantbirojn MD et al [2008] observed moderate to strong PTEN immunoreactivity in proliferative endometrium and 

absent or mild PTEN expression was in the secretory endometrium [30]. 

 

Sohelia Sarmadi et al [2009] detected loss of PTEN expression in 52% of EC and 25% of AH They
 
also observed that 

PTEN positivity was present in all proliferative endometrium [100%]with no differences between early and late 

proliferative phases, and the highest PTEN immunoreactivity as well as homogeneity were detected in normal 

proliferative endometrium [31].  

 

Nehad M.R. Abd El-Maqsoud et al [2009] observed that loss of PTEN immunoreactivity was 48.6% in EC.They also 

noticed a higher, although not significant PTEN staining score in the proliferative endometrium than in the secretory 

endometrium. No significant differences were detected between PTEN expression in proliferative phase and secretory 

phase [32]. 

 



May, 2017/ Vol 5/Issue 05                                                                                                     ISSN- 2321-127X 

                                                                                                                                Original Research Article 

   

International Journal of Medical Research and Review                           Available online at: www.ijmrr.in  520 | P a g e  

 

Samah et al [2011]
 
PTEN expression was observed in a total of 33 cases out of the total 50 cases with proliferative 

endometrial lesions (66%) [34]. 

  

Heejeong Lee et al [2012]
 
Altered PTEN expression was noted in 2 of 10 normal endometrium (20%) and 80% cases 

shows positive PTEN expression [35]. 

  

Summaya Shawana et al [2016] All 4 normal proliferative endometrial samples showed moderate to strong PTEN 

staining.[100%] [36]. Orbo et al [2003] reported loss of PTEN protein expression in 55% of specimens in patients with 

subsequent EC [37]. 

Cirpan et al [2006] examined PTEN protein immunoreactivity in cases with endometrial adenocarcinoma and found that 

none of the 10 cases of endometrial carcinomas showed absent PTEN expression. In addition, complete loss of PTEN 

immunoreactivity was found in only 1 out of 24 cases with EIN [38]. 

 

Kapucuoglu et al [2007] found complete loss of PTEN in 20% of atypical complex hyperplasia and PTEN 

immunoreactivity was present in all hyperplasia without atypia and in 48% of EC.Kapucuoglu et al [2007] and Nehad 

M.R. Abd El-Maqsoud et al [2009] suggested that AH is the precursor of EC .Common histopathologic criteria between 

EC and AH are present, therefore there was no statistically significant differences in PTEN expression levels between 

AH and EC. Previous molecular studies have found that 34-83% of all tumors and 55% of endometrial intraepithelial 

hyperplasias, which are regarded as precancer lesions, harbor point mutations or deletions within the PTEN gene, 

indicating that PTEN inactivation is an early event in endometrial carcinogenesis [39].  

 

Allison et al [2008] showed that biomarkers alone or in combination had most consistency to make a clear distinction 

between normal,endometrial hyperplasia and EC. They found reduced PTEN expression in 52% of EC [40]. 

 

Table-5: Comparison of PTEN positivity percentage with previous studies 

Studies No.of cases Normal 

endometrium 

Simple 

hyperplasia 

Atypical 

hyperplasia 

Carcinomas 

George L[2000]
28 

89 95% - 25% 39% 

S.Erkanli[2006]
29

 77 100% 63.2%  58.6% 

Patau [2008]
30 

70  76% 40% 40% 

Sohelia [2009]
31 

87 100% 100% 75% 48% 

Nehad [2009]
32 

67 100% 100% 75% 51.4% 

Afaf[2011]
33 

53 25% 58% 50% 28.57% 

Samah [2011]
34 

50 - 100% - 40% 

Heejeong [2012]
35 

75 80% 76% 29% 32% 

Summayya[2016]
36

 53 100% 95% 34.4% 52.2% 

Present study 80 80% 84% 53.33% 27.27% 

 

Previous studies showed that hyperplasia with atypia may develop into endometrial carcinoma
 
and loss of PTEN function 

by
 
mutation or other mechanisms was an early event in endometrial tumorigenesis

 
that may occur in response to

 
known 

endocrine risk factors and offers
 
an informative immunohistochemical

 
biomarker for premalignant disease, we used 

immunohistochemical method to evaluate PTEN expression in three groups of specimens from normal endometrium, 

hyperplastic endometrium and endometrial carcinomas [41]. PTEN is a tumor suppressor gene located at chromosome 

10q23 and it encodes a 55-KD protein with tyrosine kinase function. It acts at the G1/S checkpoint of the cell cycle and 

enables apoptosis through an AKT dependent mechanism. PTEN acts in opposition to PI3KCA to control levels of 

phosphorylated AKT and its mutation results in increased PI3KCA activity leading to increased AKT phosphorylation. 

PTEN immunoreactivity was detected in the nucleus with stromal reaction. 

 

In present study,we found that high PTEN score was present in the proliferative phase, while low score in glandular 

epithelial cells seen in the secretory phase. There was low PTEN scores in most of the endometrial carcinoma and 
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atypical hyperplasia as compared to simple hyperplasia. This showed that PTEN inactivation initiate in precancers from a 

normal background state, and additional PTEN damage accumulates in the transition from premalignant to malignant 

disease. This may explain the gradual decline in PTEN expression from benign to atypical hyperplasia and more severe 

decline in malignant cases. 

 

Most of the cases of proliferative endometrium and simple hyperplasia showed moderate to strong intensity while 

atypical hyperplasia and endometrial carcinoma showed absent to weak staining with PTEN. Decreased PTEN 

expression tends to be associated with malignant endometrium with significant statistical difference of PTEN 

immunoreactivity between groups of normal endometrium, hyperplastic changes and carcinoma. From the present study, 

it can be concluded that loss of PTEN expression was a potential marker for predicting the subsequent risk of 

endometrial carcinoma. Thus, PTEN may be a useful immunohistochemical biomarker of mutations of the PTEN 

suppressor gene. 

 

Conclusion 

We believe that women with atypical endometrial 

hyperplasia and early onset endometrial carcinoma 

should be evaluated for PTEN expression in their 

endometrial biopsies. Such an analysis could have 

therapeutic implications, given that inhibitors of the 

PTEN mutation pathway are being studied in patients 

with advanced endometrial cancer which will be 

beneficial to the patients. 

 

Abbreviations  

AH – Atypical Hyperplasia, EC – Endometrial 

carcinoma, EECA – Endometriod endometrial 

carcinoma, IHC- Immumohistochemistry, MI –
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suppressor, WHO – World health organisation 
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