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INTRODUCTION 

Endometrial carcinoma represents the most common 

female genital cancer in the US. From 2006, both 

incidence and death rate increased by about 1% and 2% 

per year, respectively. The average age of woman 

diagnosed with endometrial carcinoma is 60, while it is 

uncommon in woman younger than 45.1 The differences 

in the epidemiology, presentation and biological 

behaviour of endometrial carcinoma suggest that there 

are two types of pathogenic diseases: type I endometrial 

carcinoma, also known as estrogen dependent or 

endometrioid type, and the type II, which is estrogen 

independent and non-endometrioid type. While type I 
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tends to occur in younger perimenopausal women with 

hyperlipidemia, obesity, hyperestrogenism, anovulatory 

bleeding, infertility, late menopause, ovarian stromal 

hyperplasia and endometrial hyperplasia, type II 

endometrial carcinoma occurs in older postmenopausal 

women in absence of exogenous or endogenous 

hyperestrogenism and endometrial hyperplasia.2-4 

Although type I endometrial carcinoma is remarkably 

more common, with type II carcinoma representing only 

10-20% of cases, type II has worse prognosis and it is 

responsible for 40% of deaths from the disease.2,5 

PTEN gene is frequently altered in type I carcinomas, 

while type II carcinomas usually show overexpression of 

p53. Mutations or increased expression of the p53 tumor 

suppressor gene occurs in 10-48% of endometrial 

carcinoma, in poorly differentiated carcinoma with no 

steroid receptors, diagnosed in advanced stage with poor 

prognosis.6,7 Considering the fact that a mutation of the 

p53 gene is absent in endometrial hyperplasia, it is 

believed that it represents a late event in the pathogenesis 

of endometrial carcinoma of endometrioid type.8,9 Anti-

oncogene p53 mutations could be found in 45-85% of 

serous endometrial cancer, even in early stages.10 

Carcinoma of endometrioid type contain receptors for 

estrogen and progesterone in contrast with non-

endometrioid type which usually does not contain these 

receptors. Levels of estrogen receptors (ER) and 

progesterone receptors are high in hyperplastic 

endometrium and higher in endometrial hyperplasia 

without nuclear atypia than in atypical hyperplasia.11,12 

Two different types of ER are known: ERα with 595 

amino acids and ERβ with 530 amino acids. ERα gene is 

located on chromosome 6, ERβ gene on chromosome 14, 

which indicates that there are two different receptors.13 

The presence of estrogen receptors ERα is associated 

with low grade and early stage of the disease.14 

Usefulness of ER status for treatment planning is 

controversial.10,15  

Immunohistochemistry (ICH) is relatively simple and 

cheap method, routinely used in many laboratories. 

However, it is subjective method and inter-observer 

discrepancies may be great problem, especially when 

there are no strictly defined criteria for evaluation. When 

cut-off is defined as percentage of positive cells, rough 

estimation may pose a problem and enhance inter-

observer discrepancies, especially in research, but also in 

daily practice. There are many studies dealing with 

prognostic and/or diagnostic value of p53 and/or ER 

expression in endometrial cancer. However, there are 

difficulties in interpretating the results.  

Increased p53 staining may be the result of the presence 

of mutant p53 protein that is more stable and has a longer 

half-life, so it is resiliant to degradation thus detectable, 

but it can also be consequence of stabilization of normal 

p53 due to overexpression in response to DNA damage. 

However, there is opinion that over expression of wild-

type gene and presence of mutant p53 show different 

staining patterns and that diffuse nuclear staining in more 

than 80% of cells is indicative for presence of 

mutation.16,17 

Determining ER status may be useful in treatment 

planning, but there is no clear cut-off above which tumor 

should be considered ER positive. Many studies are using 

scoring systems based on complex calculations and 

evaluation of both intensity and extent, which is 

complicated and prone to inter-observer variability.14,18-21 

There are also studies considering this problem that do 

not specify method for determining positivity.22 TCGA 

reports 7.49% as threshold. However, for qualitative 

evaluation of breast carcinoma, it is recommended to 

consider positive sample with at least 1% of positive 

cells.23 

Since there are many articles dealing with estimating 

prognostic and diagnostic value of ER and p53, using 

different, usually complex ICH interpretation methods, 

we wanted to evaluate significance of p53 and ER ICH 

positivity in endometrial carcinoma, using easily 

applicable criteria that would help pathologists and 

clinicians to be sure in ICH findings noted in the report. 

METHODS 

This paper deals with data of the patients treated for 

endometrial carcinoma in Public Hospitals in Travnik, 

gynecological department, in the period from 1st January 

2013 to 1st January 2019. The sample consisted of 97 

women with endometrial carcinoma, with ages ranging 

from 42 to 90 years (mean of 64 years). The study 

included 97 patients with a diagnosis of endometrial 

carcinoma, according to the current TNM classification, 

in accordance with the classification of the International 

federation of gynecologists and obstetricians (FIGO). 

Patient sociodemographic data were obtained from 

medical records. Paraffin blocks of adenocarcinoma 

tissue, which were initially fixed in 10% formalin and 

then embedded in paraffin, were tissue was cut at 3 mµ 

and stained with hematoxylin and eosin (HE). The most 

representative histological sections underwent further 

IHC analysis. 

The HE and IHC stained slides were examined by two 

younger pathologists, followed by confirmation by senior 

pathologist supervisor. Histopathological parameter 

included histological type of tumor (endometrioid and 

non-endometrioid), grade and stage. Histological type of 

tumor was determined according to WHO classification. 

Histological grade of endometrial cancer was determined 

according to FIGO criteria, which are defined as follows: 

grade 1-less than 5% of tumor is solid fields, grade 2- 6-

50% of tumors is solid fields and grade 3-more than 50% 

of tumor is solid fields. Grade was assessed exclusively 

for endometrioid type carcinomas, as recommended by 

FIGO.24,25 Stage was determined using WHO and FIGO 

criteria. 
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For the IHC staining, individual preparations are fixed in 

paraffin and cut at 3µm. After deparaffinization, tissue 

was embedded in methanol with 0.3% hydroperoxyl acid 

for 30 minutes at room temperature, in order to block 

endogenous peroxidase activity. After antigen retrieval 

performed using citrate buffer (PH6) at temperature of 

100 degrees of Celsius, incubation with primary Estrogen 

alpha and p53 antibodies was done. Antibody-antigen 

complexes were detected using DAB detection kit 

according to manufacturer’s instructions. Negative 

controls were obtained by omitting the primary 

antibodies. The results were evaluated by microscopic 

examination. Slides with at least 80% nuclei stained with 

p53 were consider positive, as well slides with at least 

1% of nuclei stained with ER. 

Statistical analysis 

Statistical analysis was performed using the SPSS 

software, version 22.0 (IBM Corporation, New York, 

NY, USA). Differences among samples were tested using 

X2 and Fisher test. P value was less than or equal to 0.05 

was considered statistically significant.  

RESULTS 

The sample consisted of 97 women with endometrial 

carcinoma, with ages ranging from 42 to 90 years (mean 

of 64 years). There were 72 cases (74.2%) of 

endometrioid carcinoma and 25 (25.8%) non-

endometrioid carcinoma (Figures 1 and 2). 

 

Figure 1: Endometrial carcinoma. 

The majority of the patients with both endometrioid 

(60%) and non-endometrioid (52%) carcinoma were 

diagnosed in stage II, III et IV. In group of endometroid 

carcinoma, 29/72 (40%) tumors were diagnosed at stage 

I, while 43/72 (60%) tumors were presented at higher 

stages (stage II, III or IV). 12/25 (48%) cases of non-

endometrioid carcinoma were diagnoses at stage II, while 

13/25 (52%) non endometrioid carcinoma presented at 

higher stage (stage II, III or IV) (Table 1).  

 

Figure 2: Non-endometrial carcinoma. 

 

Figure 3: Positive immunohistochemical nuclear 

staining of p53. 

 

Figure 4: Nuclear estrogen receptor immunostaining 

in endometrioid adenocarcinoma. 

Markers and histological types: p53 expression was 

observed in 10 (13.8%) carcinomas of the endometrioid 

type and in 17 (68%) carcinomas of non-endometrioid 

type (Figure 3). The estrogen receptors were more 
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frequently observed in tumors of the endometrioid type: 

44 (61%) endometrioid type carcinoma showed ER 

staining in contrast to 7 (28%) ER positive cases of the 

non-endometrioid type endometrial carcinoma (Figure 4) 

(Table 2).  

Table 1: Stages and histological types of endometrial 

carcinoma specimens. 

Stage 
Endometrioid 

type n (%) 

Non endometrioid 

type n (%)  

In 

total 

I 26 (40%) 10 (40%) 36 

II. III. IV 39 (60%) 15 (60%) 54 

In total 65 (100) 25 (100) 90 

Markers and histological grade: Among 72 cases of 

endometrioid carcinoma, those with grade I expressed 

estrogen receptors (26 out of 34 cases - 72%) more 

frequently than those with grades II and III. Frequency of 

p53 positivity was significantly higher at higher grades 

(Table 3).  

Table 2: p53 and estrogen receptor expression and 

histological type of endometrial carcinoma. 

Stage 
Endometrioid 

type n (%) 

Non endometrioid 

type n (%)  

In 

total 

I 26 (40%) 10 (40%) 36 

II. III. IV 39 (60%) 15 (60%) 54 

In total 65 (100) 25 (100) 90 

p = significance by Fisher Exact test. 

Markers and final disease stage: p53 expression was 

observed in 8 (22.2%) tumors in stage I and in 17 

(31.5%) tumors in stage II, III and IV. We observed 

increased p53 frequency in the advanced stages.  

 

Table 3: p53 and estrogen receptor expression and histological grade of endometrioid carcinoma. 

 Grade I (N%) Grade II (N%) Grade III (N%) In total P 

p53 2/34 (5.8%) 3/26 (11.5%) 5/7 (71.4%)  10/67 (14.9%) < 0.001 

Estrogen receptors 26/34 (76.5%) 14/26 (53.8%) 4/7 (57%) 44/67 (65.7%) 0.172 

p= significance by Fisher Exact test. 

Table 4: p53 and estrogen receptor expression and endometrial carcinoma stage. 

 Stage I (N%) Stage II, III or IV (N%) In total P 

p53 8/36 (22.2%) 17/54 (31.5%) 25/90 (27.7%) 0.034 

Estrogen receptors 21/36 (58.3%) 28/54 (51.8%) 49/90 (54.4%) 0.239 

p= significance by Fisher Exact test. 

 

The presence of estrogen receptors had in 21 patients 

(51.2%) in stage I and 28 patients in stage II, II and IV 

(Table 4). 

DISCUSSION 

Current concepts of endometrial carcinoma successfully 

integrate traditional histopathology with pathogenetic 

mechanisms. For a long time, endometrial carcinoma has 

been classified into two major divisions (types I and II) 

based on light microscopic appearance, clinical behavior, 

cancer genesis and epidemiology.26 Type I, those with 

endometrioid histology, comprise 80% to 90% of newly 

diagnosed cases of endometrial carcinoma in the United 

States.1 They are associated with unopposed estrogen 

exposure and are often preceded by premalignant disease. 

In contrast, type II endometrial carcinoma have non-

endometrioid histology (usually papillary serous or clear 

cell) with an aggressive clinical course.3,27,28 While most 

non-endometrioid (type II) carcinoma contain mutations 

of p53, endometrioid (type I) carcinoma demonstrate 

larger numbers of genetic changes in which the temporal 

sequence of mutation, and the final combination of 

defects differ substantially between individual examples.6 

The overall rate of p53 positivity in our study was found 

in 13.8% of the endometrioid and in 68% of the non-

endometrioid carcinoma. Our study demonstrated that 

frequency of p53 overexpression rises with histological 

grade. Conversely, estrogen receptors are more frequently 

positive in endometrioid carcinoma, particularly if well-

differentiated, as reported by others.29 Our findings 

suggest that p53 expression is inversely related to that of 

estrogen receptors, thus indicating a dual theory of 

carcinogenesis in the endometrium.15 It has been reported 

that p53 expression correlates with more advanced stages. 

Although we found slightly greater p53 expression in 

stages II and III, observed difference was not statistically 

significant. This finding is in agreement with the findings 

of other researchers, such as Doll et al.24 The estrogen 

receptors were more frequent in the endometrioid type 

tumors with regard to tumors of the non-endometrioid 

type, what was expected considering previously 

mentioned fact that hormonal risk factors have not been 

identified, and there is no readily observed premalignant 

phase in cases of non-endometrioid carcinomas. 
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CONCLUSION 

Using 80% of cells as threshold for p53 positivity, we 

confirmed that p53 staining is common characteristic of 

non-endometrioid endometrial carcinoma. Moreover, 

regarding endometrioid type carcinoma, the like hood of 

positive p53 staining is dramatically increasing with 

tumour grade, which imply that p53 staining is marker of 

high-grade endometrial carcinomas: high grade 

endometrioid and non-endometrioid carcinomas, that are 

in each case considered high grade. 

Lack of p53 positivity is more common finding in 

patients diagnosed with stage I than in patients diagnosed 

in later stages. 

Using 1% of cells as threshold for ER positivity, we 

confirmed that ER are common in endometrioid type 

carcinoma, in contrast to non-endometrioid type. 

Although observed, higher frequency of ER in tumors 

with lower grade and stage was not statistically 

confirmed in our study population. 
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