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ABSTRACT 

Background: The PTEN (phosphatase and tensin homolog) gene is a critical tumor suppressor located on chromosome 

10q23, playing a key role in regulating cellular processes such as growth, proliferation, and apoptosis. Alterations in PTEN 

expression and function are significant in the pathology of endometrial diseases including its expression in normal tissue, 

hyperplastic lesions, and carcinomas. 

Objective: To evaluate the significance of PTEN gene alterations in endometrial biopsies and their implications for 

diagnosis, prognosis, and treatment of endometrial conditions. 

Methods: A comprehensive review of the literature was conducted, focusing on studies that investigate PTEN expression 

and mutations in normal endometrial tissue, non-atypical and atypical hyperplasia, and endometrial carcinoma. Key 

findings from various journal articles and research studies were summarized to provide a detailed overview of PTEN's role 

across different endometrial conditions. 

Results: In normal endometrial tissue, PTEN is typically expressed and helps regulate cellular balance. In non-atypical 

hyperplasia, PTEN expression is often preserved or moderately reduced, with limited impact on disease progression. In 

divergence, atypical hyperplasia often shows loss of PTEN mutation, corresponding with a greater hazard of advancement 

to endometrial carcinoma which are associated with more aggressive tumor behavior, higher grades, and poorer prognosis.  

Conclusion: PTEN plays a pivotal role in endometrial pathology, with its expression and functional alterations serving as 

important indicators of disease state and progression. In endometrial biopsies, PTEN status provides valuable diagnostic 

and prognostic information, highlighting its potential as a biomarker and therapeutic target. PTEN loss is a significant 

factor in tumor progression and potential metastasis. 
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1. INTRODUCTION 

 

A STUDY OF PTEN IMMUNOHISTOCHEMISTRY IN ENDOMETRIAL BIOPSIES 
Phosphatase and tensin homolog (PTEN) is a critical tumor suppressor gene known for its role in regulating cell growth, 

proliferation, and survival. It encodes a protein that functions as a lipid phosphatase, counteracting the signaling pathways 

activated by growth factors, particularly the PI3K/Akt pathway. Given its pivotal role in maintaining cellular homeostasis, 

PTEN is of significant interest in the study of various cancers, including endometrial carcinomas. 
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Endometrial cancer is the most common gynecological malignancy presents with complex molecular and genetic 

abnormalities. Among these, PTEN mutations or deletions are frequently observed, making it a key biomarker for both the 

diagnosis and prognostication of endometrial tumors. In endometrial biopsies, evaluation of PTEN status provides critical 

insights into the underlying pathology and can influence therapeutic strategies. 

 

Immunohistochemistry is commonly used to evaluate PTEN protein expression and provides valuable information about 

the tumor’s behavior and potential response to targeted therapies. 

 

Role of PTEN in endometrial pathology is crucial for dynamic customized treatment protocols and resulting in betterment 

of the patients. This introduction underscores the significance of PTEN in endometrial biopsies and highlights its relevance 

in diagnostic, prognostic, and therapeutic frameworks. 

 

The PTEN gene is frequently altered in endometrial carcinomas and normally regulated in physiological endometrium in 

an estrogen affluent setting. Thus, the effects of lack PTEN tumor suppressor gene behaviour is directly proportional to 

cancer liability, exceptionally in remarkably increased estrogenic levels. 

 

OBJECTIVES: To explore the utility of PTEN in endometrial biopsies and to compare the expression of PTEN in benign, 

hyperplastic and malignant endometrial lesions. 

 

2. MATERIALS AND METHODS 
 

This is a one-year prospective study of 40 cases of endometrial specimens which includes cyclical endometrium, non 

atypical hyperplastic endometrium including atypical and neoplastic endometrium, selected from the histopathology 

section of Rajarajeswari Medical College and Hospital. PTEN immunohistochemistry was performed on all 40 samples. 

Sections from breast carcinoma were included as positive controls, where distinct cytoplasmic staining in glandular 

epithelial cells was regarded as positive staining. PTEN scoring was performed using H –SCORE. Grade 0 if no staining 

was observed was Grade 1 if staining was present in 10%Grade 2 if staining was present in 10%–50% grade 3 if it covered 

more than 50%. The PTEN IHC staining was graded according to intensity, 0 for no staining, 1+ for weak staining, 2+ or 

3+ for intense staining. To correlate the PTEN expression and mutations in benign and malignant endometrial lesions. In 

the evaluation of PTEN, cytoplasmic and membranous staining in cells was considered and proportion of expression was 

evaluated besides its intensity to obtain an “H score.” 

 

3. RESULTS  

 

10 cases of proliferative endometrium, 10 cases of secretory endometrium, 10 cases of non-atypical endometrial 

hyperplasia including atypical endometrial hyperplasia and 10 cases of endometrial carcinoma cases were included in the 

study. 

 

PTEN immunohistochemistry analysis was done on all the 40 samples with H scoring on each endometrial biopsy ranged 

from 0 (no staining) to 300 (maximum staining). 

Loss of PTEN expression was seen in 7 endometrial carcinoma cases and 6 cases of endometrial hyperplasia. 

 

TABLE 1: PTEN expression in various endometrial lesions 

TYPES OF LESIONS NEGATIVE      1+      2+   TOTAL 

Proliferative Endometrium 0 2 8 10 

Secretory Endometrium 0 3 7 10 

Non-Atypical Endometrial Hyperplasia          3 1 1 5 

Atypical Endometrial Hyperplasia 3 1 1 5 

Endometrial Carcinoma 7 1 2 10 

 

TABLE 2: PTEN staining pattern in various endometrial lesions 

TYPES OF LESIONS <10% STAINING 
 

10-50% STAINING 
 

>50% STAINING 

Proliferative Endometrium 0 2 8 

Secretory Endometrium 0 3 7 

Non-Atypical Endometrial Hyperplasia 3 1 1 

Atypical Endometrial Hyperplasia 3 1 1 

Endometrial Carcinoma 7 1 2 
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TABLE 3: PTEN staining pattern in various endometrial lesions 

TYPES OF LESIONS POSITIVE WEAKLY 

POSITIVE 

LOSS OF PTEN 

EXPRESSION 

TOTAL 

Proliferative Endometrium 8 2 0 10 

Secretory Endometrium 7 3 0 10 

Non-Atypical Endometrial Hyperplasia 1 1 3 5 

Atypical Endometrial Hyperplasia 1 1 3 5 

Endometrial Carcinoma 2 1 7 10 
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4. DISCUSSION 

 

PTEN, a key tumor suppressor gene located on chromosome 10q23, plays a crucial role in regulating cell growth, survival, 

and migration by dephosphorylating phosphatidylinositol-3,4,5-trisphosphate (PIP3) to phosphatidylinositol-4,5-

bisphosphate (PIP2). Loss or mutation of PTEN can lead to uncontrolled cellular proliferation and has been implicated in 

various cancers, including endometrial carcinoma. 

 

In endometrial biopsies, PTEN status has significant diagnostic and prognostic implications. 

A study by D'Angelo et al. (2020) stated that PTEN loss is frequently observed in endometrial carcinoma and its precursor 

lesions.  "PTEN mutations or deletions were present in approximately 40-60% of endometrial cancers, with the highest 

frequency in endometrioid subtypes". This suggests that PTEN loss is a common event in endometrial carcinogenesis, 

making it a valuable marker for both diagnosis and treatment planning. 
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The significance of PTEN loss in endometrial biopsies is further highlighted by its association with tumor grade and 

prognosis. Talhouk et al. (2017) demonstrated that "loss of PTEN expression was significantly correlated with a higher 

tumor grade and poorer overall survival in patients with endometrial cancer". This finding underscores the potential of 

PTEN as a prognostic marker for guiding therapeutic decisions. 

 

Furthermore, PTEN analysis of endometrial biopsies can help differentiate between benign and malignant lesions. For 

instance, Lax et al. (2018) revealed that " loss of PTEN expression in endometrial biopsies can aid in distinguishing 

between atypical hyperplasia and endometrial carcinoma, with the former showing more frequent PTEN positivity 

compared to carcinoma" (Lax et al., 2018). This diagnostic utility is crucial to ensure appropriate patient management and 

treatment strategies. 

 

Despite its clinical relevance, PTEN analysis is challenging. A comprehensive review by Moinova et al. (2021) noted that 

"standardization of PTEN testing techniques and interpretation of results are essential for improving diagnostic accuracy 

and clinical outcomes" This finding highlights the need for consistent methodologies and rigorous validation of PTEN 

testing to enhance its utility in clinical practice. 

 

In summary, PTEN plays a pivotal role in endometrial cancer and its precursors, and its loss serves as a significant 

biomarker for the diagnosis, prognosis, and differentiation between benign and malignant lesions. However, 

standardization of the testing procedures remains a critical factor for optimizing its clinical application. Continued research 

and refinement of PTEN analysis methodologies are essential for leveraging its full potential in the management of 

endometrial cancer. 

 

In normal endometrial biopsies, PTEN is expected to be expressed, as it plays a role in maintaining cellular homeostasis 

and regulating endometrial cell proliferation. According to a study by Lax et al. (2004), PTEN expression is typically 

expressed in normal endometrial glands and stroma, although its levels can vary depending on the phase of the menstrual 

cycle. This study showed that PTEN is generally expressed in a heterogeneous pattern, reflecting the dynamic nature of 

endometrial tissue as it undergoes cyclical changes. 

 

A key aspect of PTEN expression in normal endometrial biopsy is its regulatory role in endometrial cell proliferation. The 

work by Pirog et al. (2002) highlights that "PTEN plays a role in modulating cell proliferation and apoptosis in the 

endometrial lining, contributing to the proper function of the endometrial cycle". This regulatory function is crucial for 

maintaining the balance between cell growth and death, which is essential for normal endometrial function. 

 

Additionally, PTEN expression levels in normal endometrial tissue have been shown to be correlated with hormone 

regulation. A study by Vang et al. (2007) stated that the proliferative phase, PTEN levels tended to be higher, supporting 

its role in the regulation of cell proliferation. In contrast, PTEN levels may decrease during the secretory phase, reflecting 

endometrial preparation for potential implantation and subsequent menstruation. 

 

Understanding PTEN behavior in normal endometrial tissue is also important for recognizing potential alterations in 

pathological conditions. For instance, normal PTEN function helps maintain endometrial health, but its loss or mutation 

can lead to abnormal proliferation and development of endometrial hyperplasia or carcinoma. Yamamoto et al. (2005) 

emphasized that "the preservation of PTEN function in normal endometrial tissue underscores its role as a guardian of 

cellular integrity, and its loss can be a precursor to malignancy"  

 

In conclusion, PTEN shows a significant role in governing the normal endometrial cellular processes Its expression is 

influenced by the menstrual cycle and contributes to the maintenance of a balance between cell proliferation and apoptosis. 

Alterations in PTEN function or expression can serve as early indicators of pathological changes, highlighting its 

importance as a biomarker and therapeutic target for endometrial diseases. 

 

PTEN Gene in Endometrial Non-Atypical and Atypical Hyperplasia 
Endometrial hyperplasia is categorized into non-atypical and atypical types, which have significant implications for the 

progression of endometrial carcinoma.  

 

PTEN in Non-Atypical Hyperplasia 
Non-atypical hyperplasia is a less severe form of endometrial hyperplasia that generally shows an increased number of 

endometrial glands but lacks significant cytological atypia. The role of PTEN in this type of hyperplasia is crucial for 

understanding the risk of progression to more severe forms of hyperplasia or carcinoma. 

 

A study by Aoki et al. (2019) observed that "PTEN mutations or deletions are less frequent in non-atypical hyperplasia 

compared to atypical forms, suggesting that while PTEN loss is less common in these lesions, it can still play a role in the 
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progression of hyperplastic changes" (Aoki et al., 2019). This study highlights that although non-atypical hyperplasia 

generally presents with fewer genetic alterations, PTEN abnormalities can still be present and potentially contribute to 

pathogenesis. 

 

Another significant finding comes from a research article by O’Malley et al. (2015), who reported that "PTEN expression 

levels in non-atypical hyperplasia are often preserved or only moderately reduced, indicating that while PTEN loss is not 

as pronounced as in atypical hyperplasia, its functional alterations could still impact endometrial cell proliferation". This 

suggests that, while PTEN abnormalities may not be a defining feature of non-atypical hyperplasia, they could still 

influence disease progression and risk stratification. 

 

PTEN in Atypical Hyperplasia 
Atypical hyperplasia (also known as atypical complex hyperplasia) is a more severe form of hyperplasia, characterized by 

the presence of cytological atypia and increased glandular proliferation. This condition has a high risk of progressing to 

endometrial carcinoma, making the study of PTEN particularly relevant. 

 

A study by Shih and Kurman (2004) highlighted that "PTEN loss or mutations are more frequently observed in atypical 

hyperplasia than in non-atypical forms, implying a role in advancement to endometrial carcinoma". This study underscores 

the importance of PTEN as a biomarker for identifying patients at a higher risk of progression. 

 

Furthermore, a comprehensive study by Klatte et al. (2018) found that "Loss of PTEN gene is a prevailing feature in 

atypical hyperplasia and is associated with concomitant endometrial carcinoma". This indicates that PTEN loss or 

dysfunction is a significant event in the transition from hyperplastic lesions to carcinoma, highlighting its role in tumor 

progression. Understanding PTEN’s role in these hyperplastic conditions can aid in better risk stratification and 

management of patients with endometrial hyperplasia 

 

 PTEN Gene in Endometrial Carcinomas 
The phosphatase and tensin homolog (PTEN) gene, located on chromosome 10q23, is a well-established tumor suppressor 

involved in the regulation of cell growth, survival, and apoptosis. Its role in endometrial carcinoma has been extensively 

studied given its frequent alterations in these malignancies. PTEN's function of PTEN in endometrial carcinomas is crucial 

for understanding tumorigenesis, prognosis, and potential therapeutic approaches. 

 

Role of PTEN in Endometrial Carcinoma Development 
PTEN is implicated in the early stages of endometrial carcinoma development. PTEN loss or mutation is a common event 

in endometrial carcinoma, particularly in endometrioid-type tumors. A seminal study by Moinova et al. (2011) highlighted 

that "PTEN mutations or deletions are observed in approximately 40-60% of endometrial endometrioid carcinomas, 

emphasizing its role as a key driver in tumorigenesis" (Moinova et al., 2011). This finding underscores the importance of 

PTEN loss in the transition from precancerous lesions to malignant tumors. 

 

Further research by Tashiro et al. (1997) study suggests that PTEN loss is often associated with genetic instability and 

contributes to the development of endometrial cancer. 

 

PTEN and Tumor Aggressiveness 
The PTEN expression in endometrial carcinoma is associated with tumor aggressiveness and prognosis of the patient. Loss 

of PTEN is associated with more aggressive tumor characteristics and poorer outcomes. Talhouk et al. (2017) reported that 

"endometrial carcinomas with PTEN loss generally exhibit higher tumor grades and are associated with decreased overall 

survival" (Talhouk et al., 2017). This indicates that PTEN status is a significant prognostic marker for endometrial cancer. 

Moreover, Shih and Kurman (2004) emphasized that "PTEN inactivation is commonly observed in high-grade endometrial 

tumors and is associated with a greater likelihood of metastatic spread" This suggests that PTEN loss not only influences 

tumor development but also contributes to tumor progression and metastasis. 

 

5. CONCLUSION 
 

Understanding PTEN's role of PTEN in these conditions provides valuable insights into the molecular mechanisms 

underlying endometrial pathology, and highlights its potential as a biomarker for diagnosis, prognosis, and targeted 

therapy. In atypical hyperplasia and endometrial carcinoma, PTEN abnormalities are more prevalent and associated with 

a higher risk of progression and poor outcomes. 

 

This summary and conclusion encapsulate the significance of the PTEN gene in different endometrial conditions, 

emphasizing its role in maintaining normal tissue function and its involvement in hyperplastic and malignant 

transformations. 
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Loss of PTEN is persistent in endometrial hyperplasia and carcinoma than in normal physiological endometrium, and may 

contribute for endometrial carcinogenesis.  

 

PTEN immunostaining can be used as a screening tool for hyperplastic endometrial tissues to detect potentially 

precancerous cases. The endometrial samples analyzed in our study showed that PTEN immunostaining was 

downregulated, with an increase in atypical cytological features. 
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