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INTRODUCTION
Endometrial carcinoma is one of the most common invasive cancers 
of female genital tract which counts for 7% of all the invasive cancers, 
with an incidence of 2.3 per lakh women in India [1,2]. The incidence 
of endometrial carcinoma is increasing by every passing year as the 
urbanisation of the human population continues to rise [3]. Several 
risk factors are associated with endometrial carcinoma, such as 
early menarche, late menopause, unopposed oestrogen exposure, 
lifestyle factors, parity, obesity, demographic factors, use of oral 
contraceptive pills and hormone replacement therapy. However, the, 
molecular genetics plays a pivotal role in the pathogenesis of AEH 
and endometrial carcinoma [3,4]. Numerous studies have reported 
a list of molecular defects of clinical interest, including loss or gain of 
function, related to PIK3CA, Stathmin, p53, MMP-2, K-ras, PAX-2, 
hTERT, C-myc, survivin, RUNX1, ETV5/ERM, ER, PR-A/PR-B, 
HER2/neu, beta-catenin, PI3K/AKT, Fibroblasts growth factor 
receptor-2 and PTEN in AEH and endometrial carcinoma [5-8].

The pathogenesis of the endometrial hyperplasia has recently been 
simplified as endometrial hyperplasia without atypia and AEH [4]. The 
AEH is a precursor lesion for endometrial carcinoma type I. These two 
broad categories have a definite clinical implication for the treatment 
approaches and risk of neoplastic transformation [9]. The association 
between AEH and type I endometrial carcinoma type I was attempted 
through evidences of molecular pathology. It’s been known by now that 
a few of molecular alterations in tumour suppressor gene and few of 
the cell signaling pathways, such as PI3K/AKT has been collaborated 
by the pathologies of AEH and endometrial carcinoma [10,11].

PTEN, a tumour suppressor gene situated at 10q23, is known 
to produce some certain proteins and lipids which block the 
phosphatases and others as one of the checkpoints for cell cycle 
activity especially of PI3K/AKT pathway. PTEN suppresses both 
cellular proliferation and differentiation by exhibiting antagonistic 
effect on intracellular signaling pathways induced by integrins 
and other growth factors. PTEN protein is also involved in cellular 
migration, adhesion and induces apoptosis of damaged cells 
molecule by different mechanisms. The various mechanisms 
involved are activated by overexpression of PTEN gene, which 
leads to increased p27 expression causing cell growth suppression 
through cell cycle arrest. It also activates p53 by restricting murine 
double minute 2 (mdm2) to cytoplasm. This mechanism provides 
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ABSTRACT
Endometrial carcinoma is one of the important health issues addressed globally. Therefore, understanding the molecular 
pathogenesis of endometrial carcinoma for the purpose of prognostic and predictive markers remains in the centre of research. 
It has been reported in recently published literature that loss of Phosphatase and Tensin Homolog (PTEN) expression, a tumour 
suppressor gene, is one of the key events in the pathogenesis of endometrial carcinoma. This review aims to study the data for 
loss of PTEN expression in literature. Based on the inclusion and exclusion criteria, eight studies were finally included in the review. 
Comparative statistics of various studies showed that loss of PTEN expression is a key molecular event in endometrial carcinoma. 
The detection of lost PTEN expression could help in knowing the progressive nature of Atypical Endometrial Hyperplasia (AEH) and 
in distinguishing AEH from endometrial carcinoma. This will facilitate the choice of targeted therapy.

evidences regarding dysregulation of PTEN expression contributed 
to cancer progression by inhibiting apoptosis and regulating 
pathways that accelerate cellular proliferation [9]. Therefore, PTEN 
becomes an important marker to be assessed in endometrial 
cancer type I and AEH. Reports from early 2000 by Salvesen HB et 
al., Pallares J et al., Doll A et al., and Lacey JV et al., have implicated 
loss of PTEN expression as a diagnostic marker for earliest 
endometrial cancer, metastatic disease, disease progression and 
progression of AEH to endometrial carcinoma [12-15]. The study of 
Okuda T et al., assessed genetics of endometrial carcinoma, which 
included assessment of K-ras, BRAF, Her2, beta-catenin, PMS-2, 
AKT, FGFR-2, along with PTEN and p53 [5]. Over the past decade, 
many studies have implicated endometrial tumour progression 
and the metastasis related to loss of PTEN expression assessed 
on Immunohistochemistry (IHC). The mutation in PTEN gene have 
also been associated with response to chemotherapy and due 
to loss of PTEN expression in endometrial tumours. PI3K/AKT 
pathway has been targeted for treatment of endometrial cancer 
[16-23]. Hence, the aim of the present review was to study the 
loss of PTEN immunoexpression in endometrial carcinoma.

Literature Search
The Google Scholar and PubMed database were used to find 
the relevant literature on immunoexpression of PTEN in cases of 
endometrial carcinoma. Full-text articles in English language articles, 
relevant to the topic were selected.

Inclusion criteria: Studies evaluating the loss of IHC expression 
of PTEN in endometrial carcinoma, studies based on primary data 
search, articles published in indexed scientific journals and studies 
published from 2009 till the date were included in the review.

Exclusion criteria: Studies including other techniques for evaluating 
PTEN expression in endometrial carcinoma cases, duplicate 
publications, studies investigating populations with chronic diseases 
and review articles excluded from the study. The reference list of 
selected articles was scanned to identify additional relevant articles 
meeting the eligibility criteria of the present review.

Observations
Based on the literature search, the present review included eight 
original studies that analysed the loss of immunostaining for PTEN 
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in the histopathological section of endometrial carcinoma. All these 
studies included the cases of histological type of endometrial 
carcinoma [Table/Fig-1] [9,22-28]. The origin of countries for the 
studies were as follows: one from Canada [23], one from Egypt [9], 
two from India [25,27], one from Iran [22], one from Iraq [26], one 
from Poland [28] and one from USA [24].

Studies
Country of 

origin Type of study Age range in years
Total no. of cases of 

endometrial carcinoma

Loss of PTEN
immunoexpression (number 

and percentage)

Allithy AN et al., [9], 2022 Egypt Prospective Mean age- 50.4 32 cases 4 cases (12.5%)

Sarmadi S et al., [22], 2009 Iran Retrospective - 29 cases 15 cases (52%)

Djordjevic B et al., [23], 2012 Canada Retrospective 35-75 100 cases 75% cases

Yang HP et al., [24], 2015 USA - - 148 cases 55% cases

Rani E and Thukral S [25], 2019 India Retrospective Mean age- 56.7 13 cases 08 cases (61.54%) 

Ali Z and Berzinji P [26], 2023 Iraq Correctional retrospective 31-85 105 cases 77 cases (68.8%)

Behera B et al., [27], 2023 India Observational 35-70 07 cases 07 cases (100%)

Brucka A and Szyłło K [28], 2013 Poland Observational Mean age- 52.7 93 cases 1.07% 

[Table/Fig-1]:	 Various studies depicting distribution of age, country of origin, loss of PTEN expression.

is proposed that using PTEN immunostaining in clinical settings 
could assist in identifying premalignant lesions that are likely to 
advance to carcinoma. Sarmadi S et al., observed that altered 
PTEN expression is a marker for differentiating normal, hyperplastic 
and neoplastic endometrium [22]. In contrast to the findings of 
the aforementioned studies, the study by Brucka A and Szyłło K 

Endometrial carcinoma was more common in women aged 31 
to 85 years in the studies reviewed. All the studies had variable 
sample sizes of endometrial carcinoma cases that underwent PTEN 
immunoexpression evaluation. The minimum sample size was 
reported by Behera B et al., (7 cases), while the maximum was 
reported by Yang HP et al., (148 cases) [24,27].

[Table/Fig-1] depicts the percentage of cases that showed a loss of 
PTEN immunoexpression. Behera B et al., observed a 100% loss 
of PTEN immunoexpression in 7 cases of endometrial carcinoma, 
followed by Djordjevic B et al., who observed a loss of PTEN in 
75 cases (75%) [23]. However, studies conducted by Brucka 
A, Szyłło K and Allithy AN et al., reported a lesser loss of PTEN 
immunoexpression in endometrial carcinoma, at only 1.07% and 
12.5%, respectively [9,28]. All other studies observed a loss of 
PTEN immunoexpression in over 50% of the cases, indicating the 
role of PTEN in the pathogenesis of endometrial carcinoma.

Not many studies have performed statistical analyses comparing 
type I endometrial carcinoma with PTEN immunoexpression. 
However, the studies by Sarmadi S et al., observed a definitive 
relationship between the loss of PTEN immunoexpression and type 
I endometrial carcinoma, with a p-value <0.001 [22]. Similarly, Ali Z 
and Berzinji P also noted significant loss of PTEN immunoexpression 
in their cases of type I endometrial carcinoma (p-value of 0.001) 
[26]. This suggests that PTEN plays an important role in the 
molecular pathogenesis of type I endometrial carcinoma. There is 
no population-based bias regarding the role of PTEN in the genesis 
of type I endometrial carcinoma, as evidenced by the diverse origins 
of the articles, which span various continents and ethnic groups.

The studies in the last decade by Djordjevic B et al., performed 
IHC for PTEN and observed that 75% of endometrial cancer cases 
were positive for the loss of immunoexpression of PTEN [23]. The 
grade of endometrioid tumours did not significantly correlate with 
the likelihood of detecting a PTEN sequence abnormality or PTEN 
protein loss. Yang HP et al., observed that in their IHC assay of 
PTEN, 55% of endometrial cancers showed PTEN positivity for loss 
of immunoexpression, compared to 19% of benign endometrial 
tissues [24]. PTEN loss was detected nearly three times as frequently 
in carcinoma cases. Rani E and Thukral S, evaluated PTEN 
immunoexpression in normal endometrial tissue, endometrial 
hyperplasia without atypia, AEH and endometrial carcinoma. They 
interpreted that decreased PTEN immunoexpression is a marker 
of progression from premalignant lesions to endometrial carcinoma 
[25]. The loss of PTEN expression occurs during the premalignant 
stage of the disease and continues as it progresses to carcinoma. 
Thus, decreased PTEN expression serves as a marker for the 
progression of premalignant lesions to endometrial carcinoma. It 

suggested that PTEN immunoexpression in ectopic endometrial 
foci cannot be used to identify women with an increased risk of 
neoplastic transformation [28].

The study of Ali Z and Berzinji P assessed PTEN expression by 
IHC in endometrial carcinoma cases. They found that 68.8% of 
cases were negative for PTEN expression, while 31% showed 
positive PTEN expression [26]. They concluded that PTEN 
immunoexpression was interrelated with tumour histologic type 
(p-value=0.001), while no correlation was noted between PTEN 
and clinicopathologic characteristics. The loss of PTEN expression 
seen in endometrial carcinoma, especially of the endometrioid 
type, supports the dualistic model of endometrial carcinogenesis 
and suggests dysregulation of the PI3K-AKT pathway. Therefore, 
these patients may potentially respond to inhibitors of this 
pathway. Behera B et al., conducted a study on 146 patients in 
which IHC evaluation of PTEN expression was done. They observed 
that the decrease in PTEN expression was associated with the 
malignant features of the endometrium (p-value <0.001). Hence, 
this can be used as a diagnostic tool for screening of malignant and 
premalignant lesions of the endometrium [27].

Researches indicate that the loss of PTEN expression starts in 
the early stages of endometrial tumourigenesis, particularly under 
conditions of excessive oestrogen exposure. The PTEN inactivation 
begins in precancerous tissues that arise from a normal state 
and further PTEN damage occurs as the disease progresses to a 
malignant stage.

CONCLUSION(S)
The present review concludes that one of the important molecular 
defects in endometrial carcinoma is the loss of tumour suppressor 
gene of PTEN. The IHC of PTEN on the tumour tissue will enable the 
distinction between the precancerous lesion of AEH and endometrial 
carcinoma, which have overlapping histomorphologies.
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