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A B S T R A C T 

Objective: Endometrial carcinomas are the most commonly encountered malignancies of the female genital 
system. The tumours are sub-classified into two types; type I, endometrioid carcinoma (EC) and type II, 
serous carcinoma (SC). Accumulation of p53 protein have been detected in SC whereas they are not 
common in endometrial hyperplasia and EC. 
Materials-Methods: This study is a retrospective evaluation of 51 endometrioid carcinomas, 46 
endometrial hyperplasias with/without atypia. In all three groups, the correlations between epithelial/ 
stromal p53 and estrogen expression (ER) and cervical, myometrial and lymphovascular invasion and 
relationship tumour grades were determined. 
Results: Significant differences were noted between hyperplasia with atypia and non-hyperplasic 
endometria, epithelial p53 immunostaining (p<0.05). ER expression were stronger in hyperplasias 
with/without atypia than EC in both epithelial and stromal components (p<0.05). The relationship between 
tumour grade and p53 and ERs epithelial/ stromal expression was investigated however no statistically 
significant correlation was found. 
Conclusion: The present study found that, most EC cases have a higher p53 but lower ER expression. P53 
expression can be used as an indicator of tumour aggressiveness. In addition to known factors that need to 
be considered when evaluating endometrioid carcinomas and their precursor lesions, first glance importance 
should be given to epithelial expression of p53 and stromal expression of ER. 
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Introduction 

Endometrial carcinomas are the most common malignant tumours of the 
female genital tract. The tumours are sub-classified into two types; type I, 
EC and type II, SC. This classification is based on epidemiological, clinical 
and pathological features and molecular findings. SC account for a minority 
of endometrial carcinomas and do not seem to be associated with estrogenic 
risk factors. In contrast, EC, the most common type, is considered to be 
related with excess estrogen exposure [1]. 
 
In addition, mutations in the p53 gene and accumulation of p53 protein have 
been detected in SC whereas they are not common in EC and endometrial 
hyperplasia [2,3]. Distinct carcinogenic pathways have been described in 
each subtype. Type I, are characterized by microsatellite instability and 
alterations of the PTEN, KRAS genes whereas type II SC often show over 
expression of p53 and Her2/neu [3]. 
 
However, it has been previously suggested that, a progression in molecular 
alterations from grade 1 to grade 3 EC exists. The frequency of p53 over 
expression in EC reported has ranged from 14% to 25% in low grade ECs 
and from 2.5% to 69% in grade 3 ECs [4]. It has been reported that grade 3 
ECs share molecular pathway with SCs. In addition, p53 staining in ECs 
has been described as a sign of p53 genetic heterogeneity [5]. 
 
On the other hand, ER are direct promoters of type I endometrial 
carcinogenesis. ER are overexpressed in both hyperplasia and carcinoma, 
as well as in epithelial and stromal cell populations [6,7]. ER and 
progesterone receptors generally show concordant expression and their 
functional status may influence the development of endometrial carcinoma 
[8]. 

Material-methods 

A total of 51 cases of EC and 46 cases of endometrial hyperplasia were 
included in this study. Of these cases, 29 were hyperplasia with atypia, 17 
were hyperplasia without atypia, according to the WHO 2014 classification 
system (Silverberg 2014). Fifty-one cases of ECs were assessed by two 
blinded pathologists regarding tumour grade, lymphovascular invasion, 
cervical and myometrial invasion and non-tumoral endometrial tissues.  
 
Immunohistochemical antibodies of p53 (Mouse monoclonal antibody, 
Clone DO-7,Leica, Novocastra,diluted 1:50) and Estrogen Receptor 
(Rabbit monoclonal antibody, Clone SP-1,Biocare, diluted 1:100) were 
studied using an automated immunohistochemistry stainingdevice 
(Ventana BenchMark AutoStainer). Colon adenocarcinoma for p53, and 
breast tissue for estrogen were included as external positive controls. 
Omission of the primary antibody was used as negative controls. For 
epithelial and stromal assessment, nuclear staining intensity of p53 and ER 
was scored using three categories; mild, moderate and strong. The staining 
ratio was scored as 0 for no staining, 1 for <10%, 2 for 10% to 50% and 3 
for >50%. 
 
The data were summarized as frequencies and percentages. The categorical 
variables were analyzed using Pearson Chi-Square test with exact method 
or Mann Whitney-U test. The mean age of the patients was assessed using 

Student's t test. p<0.05 values were accepted as significant. Statistical 
calculations were done by IBM SPSS Statistics 23.0 for Windows 7. 

Results 

Ages of patients with EC ranged from 36 to 87 (mean 57.2) years. The 51 
EC's cases with hyperplastic adjacent endometrium comprised of 18 with 
atypical hyperplasia and 3 with hyperplasia without atypia and 18 with non-
hyperplasic endometria. The remaining 12 cases did not reveal non-tumoral 
endometrial areas on the sections. Sixteen cases (31.3%) were FIGO grade 
1 EC, 29 cases (56.8%) were grade 2 and 7 cases (11.7%) were grade 3. All 
patients were evaluated for tumour size, cervical and myometrial invasion 
and the presence of lymphovascular invasion. 
 
Cervical invasion was described in four cases (9.3%), the myometrial 
invasion showed over 50% involvement (TNM-T1b) in 11 cases (25.5%) 
and lymphovascular invasion was detected in 11cases (25.5%). In twenty-
five cases (58.1%) tumour sizes  were less than 4 centimetres (In eight cases 
diagnosis were made by probe curettage). p53 expression was reduced in 
both stromal and epithelial components of non-tumoral endometria  
compared with EC (Figure 1A). No significant differences were noted 
between non-hyperplastic endometrium and hyperplasia with atypia by 
stromal p53 immunostaining (p>0.05) (Figure 1A,1E). But significant 
differences were noted between hyperplasia with atypia and non-
hyperplasic endometria, by epithelial  p53 immunostaining (p<0.05) 
(Figure 1A,1E). ER had a stronger expression in both epithelial and stromal 
components of hyperplasias  with/without atypia (Figure 1D,1F). ER were 
stronger positive in hyperplasias with/without atypia  than EC in both 
epithelial and stromal components (p<0.05). Similarly ER expression 
showed significant differences in hyperplastic endometria both in epithelial 
and stromal components compared to EC (p<0.05) (Figure 1B, 1J). 
 
The relationship between tumour grade and both epithelial and stromal 
expression of p53 was investigated however no statistically significant 
correlation was found (p>0.05) (Figure 1G,1I). In a similar  fashion, tumour 
grade and epithelial ER expression did not show any correlation. A positive 
correlation  between tumour grade and stromal ER expression was noted 
(p<0.05) (Figure 1H,1J) . There was no relationship between both p53 and 
ER expression and myometrial and lymphovascular invasion (p>0.05). 
Relation between stromal and epithelial p53 expression and cervical 
invasion did not show any statistical significance. 

Discussion 

In the present study, epithelial p53 expression was found to be higher in the 

tumoral  regions compared to non-tumoral regions but there was no 

statistically significant association with stromal p53 expression.  The rate 

of p53 expression has been reported to range between 14-25% for low grade 

ECs and 2.5-69% for grade 3 ECs [9, 10]. Contrary to SC, overexpression 

of p53 is regarded as a late sign of carcinogenesis for grade 3 ECs [5]. 

Therefore, an increase in tumour grade in ECs is expected to be associated 

with a higher p53 expression [11]. Interestingly, our study did not show any 

significant relationship  between tumour grade and p53 expression. This 

can be explained by the lower number of grade 3 cases (n:6) or the 

heterogeneity of p53 mutations in the tumours [5]. Halperin et al. 

previously described p53 as a marker of tumour aggressiveness and loss of 
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differentiation in endometrial carcinoma [12]. The present study attempted 

to determine a possible relationship between cervical, myometrial and 

lymphovascular invasion and p53 stromal/epithelial expression. p53 

stromal/epithelial expression was found to be higher in solely cervical 

invasion however this was not statistically significant (p>0.05). This result 

supports the idea that p53 expression can be a good marker of tumour 

aggressiveness in endometrial carcinoma. In our study, contrary to p53 

expression, ER expression was rather found to be lower in the tumoral 

regions compared to non-tumoral regions. 

 

However, this difference was only statistically significant  for the stromal 

component (p<0.05).ECs usually develop from endometrial hyperplasia 

which is known to be associated with the lack of progesterone or abundance 

of estrogen. Hyperplasia and  early stage EC is generally linked with ER 

positivity however for late stage EC and advance disease  state, ER becomes 

negative and this indicates worse prognosis [13-16]. In our study, stromal 

ER expression were found to be higher in hyperplastic versus hyperplasic 

and hyperplastic stroma with or without atypia compared EC. 

 
Similar to findings from the Kriezman-Shefer et al. study which found a 
decrease in ER expression in tumour cells, our study showed a decrease in 
stromal ER expression, we believe this finding is associated with tumour 
invasiveness [14]. Just like them, we found different levels of ER 
expressions at both the tumour surface and deeper layers but unfortunately 
we did not find any statistical analysis. In addition to the lack of relationship 
between p53 expression and tumour grade, there was no relationship 
between ER expression and tumour grade. This contradicts the traditional 
knowledge of a negative correlation between ER expression and tumour 
grade reported in the current literature [17]. Especially, in the peritumoral 
endometrial stroma, a loss of ER activity can trigger paracrine signalling 
and glandular pathologies [17,18]. As a result, an early identification of 
stromal ER loss is necessary in understanding hyperplasia/EC sequence. 
However, similar to findings from Stanescy et al.’s study, our study showed 
that, tumour grade increases as ER stroma expression increases [11]. The 
lack of a significant relationship between tumour grade and ER expression 
can be explained by the low number of grade 3 tumours (n=6). A larger 
series including more grade 2 and 3 cases is required to help investigate 
stromal ER expression loss. 

Conclusion 

As a conclusion, the present study found that, most EC cases have a higher 
p53 but lower ER expression. P53 expression can be used as an indicator 
of tumour aggressiveness. In addition to known factors that need to be 
considered when evaluating immunohistochemistry of endometrioid 
carcinomas and their precursor lesions, first glance importance point; 
should be given to epithelial expression of p53 and stromal expression of 
estrogen. 
 
 
 
 

Illustrations 

 

 

Fig. 1 - p53 and estrogen stromal and epithelial expression in the 
hyperplasia /carcinoma. (A) p53 was negative both of the stromal and 
epithelial cells in non-hyperplastic endometrium (200x) (B) ER was 
strongly positive both of the epithelial and stromal cells non-hyperplastic 
endometrium (100x) (C) p53 was negative in endometrial hyperplasia 
without atypia,too (100x) (D) ER was strongly positive in endometrial 
hyperplasia without atypia (100x) (E) p53 expression was positive in the 
epithelium in endometrial hyperplasia with atypia (200x) (F) ER expression 
was positive in the epithelium (more stronger than stromal cells) in 
endometrial hyperplasia with atypia (100x) (G) p53 was strongly positive, 
especially epithelial component in grade 3 endometrioid carcinoma (200x) 
(H) Loss of ER expression in the stromal cells in grade 3 endometrioid 
carcinoma but strongly positive in the epithelial cells (200x) (I) p53 
expression was positive in the epithelium in low grade endometrioid 
carcinoma (200x) (J) Loss of ER expression especially in the stromal 
components in low grade endometrioid carcinoma (200x). 
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