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SUMMARY 

 

Background: The goal was to assess the pathological measurements of estrogen receptor (ER) and p53 expression 

in tissues of uterine endometrial carcinoma and their relationship to various clinicopathologic parameters that in-

fluence prognosis. 

Methods: The current study included 40 cases of endometrial carcinoma in total hysterectomy samples obtained 

from the preservation documents of the Al Azhar University Hospitals along with certain privately operated labo-

ratories between April 2023 and April 2025. Each of the samples was formalin-fixed, subsequently processed and 

placed inside paraffin blocks. Several serial 5-micron thick sections were extracted from the samples' paraffin 

blocks; one was stained with hematoxylin and eosin for histopathological analysis to figure out tumor histology, 

grade, and lymphovascular invasion, whereas the remaining sections were put on positively charged slides and im-

munostained with mouse monoclonal antibodies against p53, as well as rabbit monoclonal antibodies against ER. 

Results: The mean age of the study group was 52.20 ± 12.25 years ranging from 38 - 69; 25 (62.5%) had type I lesions 

and 15 (37.5%) had type II lesions. Twenty-six (65.0%) had wild (normal) IHC: p53 and 14 (35.0%) had mutant 

(abnormal) IHC: p53. Eleven (27.5%) were negative for IHC: ER and 29 (72.5%) were positive for IHC: ER. There 

was highly statistically significant association between IHC: p53 and type of lesions (p = 0.001) and statistically 

significant association between IHC: p53 and grade of pathology (p = 0.007). There were highly statistically 

significant associations between IHC: ER and lesions (p = 0.001), lymphovascular invasion (p = 0.001) and sta-

tistically significant association between IHC: ER and grade of pathology (p = 0.013). There was statistically signifi-

cant association between IHC: p53 and IHC: ER (p = 0.014). 

Conclusions: p53 and ER markers were discovered to have a pathological significance in EC. There is a link among 

these markers and other clinicopathological predictive measures, suggesting that they could serve as possibly 

beneficial biomarkers. 

(Clin. Lab. 2026;72:xx-xx. DOI: 10.7754/Clin.Lab.2025.250513) 
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INTRODUCTION 

 

Endometrial cancer (EC) is a particularly prevalent gy-

necological malignant tumor in advanced nations, and its 

prevalence had been rising in the past few years, causing 

an enormous medical stress on individuals as well as 

healthcare facilities [1].  

The prognosis of endometrial cancer is determined by the 

stage, histology, grade, and ethnic origin of the woman. 

Diagnostic algorithms integrating immunohistochemical 

indicators and molecular examinations relevant to 

formalin-fixed, paraffin-embedded tumor tissue have 

been suggested and evaluated [2].  

Estrogen receptor (ERα) is an essential driver of endo-

metrial tumor development, with three main aspects. 

Estrogen receptor ERα transcriptional activity is influ-

enced by upstream regulators, which can impact EC 

progression and cell proliferation. ERα and other       co-

regulators promote the establishment of EC. ERα con-

trols EC advancement, metastasis, and apoptosis through 

downstream proteins and particular genes [3]. P53 

possesses items that serve to combat all of the char-

acteristic features of tumors, that could be ignored or re-

versed by mutation, suppression, or repression in tumors 

cells [4]. The accurate determination of p53 IHC is of 

paramount importance for the molecular EC clas-

sification screening algorithm because it has a significant 

impact on a patient's individual risk estimation as well as 

the following therapy [5].  

The purpose of this study was to assess the pathological 

measurements of ER, p16, and p53 expression in tissues 

of uterine endometrial carcinoma and their relationship 

to various clinicopathologic parameters that influence 

prognosis. 

 

 

MATERIALS AND METHODS 

 

The current study included 40 cases of endometrial car-

cinoma in total hysterectomy samples obtained from the 

preservation documents of Al Azhar University Hospi-

tals along with certain privately operated laboratories 

between March 2023 and February 2025. The study was 

done according to Al Azhar University ethical committee 

guidelines (approval no. 73-2/2023). 

Each of the samples was formalin-fixed, subsequently 

processed and placed inside paraffin blocks. Several 

serial 5-micron thick sections were extracted from the 

samples' paraffin blocks; one was stained with hematox-

ylin and eosin for histopathological analysis to figure out 

tumor histology, grade, and lymphovascular invasion, 

whereas the remaining sections were put on positively 

charged slides and immunostained with mouse 

monoclonal antibodies against p53, as well as rabbit 

monoclonal antibodies against ER. 

 

Clinicopathological data  

Included age, clinical presentation, tumor size, and his-

topathological type and metastasis of lymph nodes. His-

topathological data done by hematoxylin and eosin-

stained paraffin sections inspection by microscopy to 

reconsider: EC grading by FIGO grading system [6]. 

 

Immunohistochemical assessments 

Three Biogenix slides (positively charged) were created 

from each paraffin block for immunostaining with mouse 

monoclonal anti-p53 antibody (clone DO-7) and rabbit 

monoclonal anti-estrogen receptor antibody (clone SP1). 

Immunohistochemical reactions were performed with the 

labelled Streptavidin-Biotin2 System-Horseradish 

Peroxidase (LSAB2 System-HRP). The LSAB2 System, 

HRP relies on a modified labelled Avidin-Biotin (LAB) 

approach during which a biotinylated secondary 

antibody binds to peroxidase-conjugated streptavidin 

molecules. 

 

Controls 

For p53 immunostaining, a section of colonic adenocar-

cinoma should show diffuse positive nuclear staining in 

a significant number of neoplastic cells, as shown by 

Köbel et al. [7] (Figure 1). 

For ER immunostaining, normal endometrial glands and 

stroma were used as a positive control due to their nu-

clear expression of these receptors (Figure 2) according 

to Salama et al. [8]. 

 

Interpretation  

According to Köbel et al. [7], p53 nuclear staining was 

classified into the following types [6]: 

Wild-type (normal) pattern is distinguished by dis-

persed nuclear staining, mid epithelial (basal sparing) 

and nearly all normal tissues expressing wild-type ex-

pression of p53 

Mutated type (abnormal) pattern involved  

• Strong and diffuse nuclear staining in 80% of the 

cells, 

• Complete lack of nuclear staining in all cells, 

• Or moderate to strong cytoplasmic staining.  

Nuclear staining for ER was scored based on Allred score 

and the intensity and percentage of positive tumor cells 

according to Odetola et al. [9] as follows: 

The intensity of staining (IS) is graded from 0 to 3. A 

score of zero indicates no staining, one indicates weak 

staining, two indicates moderate staining, and three in-

dicates strong staining. The percentage of staining (PS) 

is as follows: nuclear staining levels are classified as 0, < 

1%, 1 - 10%, 11 - 33%, 33 - 66%, and 67 - 100%. The 

total score was determined by the addition of IS and PS. 

The top possible score is eight:  

• Negative (0 and 2) 

• Positive (3, 4, 5, 6, 7, and 8) 

https://pubmed.ncbi.nlm.nih.gov/?term=K%C3%B6bel+M&cauthor_id=33290354
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Table 1. Clinicopathological and histopathological data of the study population. 

 

 No. % 

Age (years) 

≤ 50 years 14 35.0% 

> 50 years 26 65.0% 

Type of lesions 

Type I 25 62.5% 

Endometrioid adenocarcinoma 25 62.5% 

Type II 15 37.5% 

High grade serous carcinoma 6 15.0% 

Clear cell adenocarcinoma 5 12.5% 

Malignant mixed mullerian (carcinosarcoma) 4 10.0% 

Myometrial invasion 

< 50% 8 20.0% 

> 50% 32 80.0% 

Cervical involvement 

Negative 36 90.0% 

Positive 4 10.0% 

Lymphovascular invasion 

Negative 30 75.0% 

Positive 10 25.0% 

IHC: p53 

Wild (normal) 26 65.0% 

Mutant (abnormal) 14 35.0% 

Diffuse nuclear 8 20.0% 

Complete absence (null) 6 15.0% 

Cytoplasmic 0 0.0% 

IHC: ER 

Negative 11 27.5% 

Positive 29 72.5% 

 

 

 

 

Statistical analyses 

Recorded data were analyzed using the Statistical Pack-

age for Social Sciences, version 23.0 (IBM SPSS Statis-

tics for Windows; IBM Corp., Armonk, NY, USA). The 

quantitative data were presented as mean ± standard de-

viation and ranges when their distribution was parametric 

(normal) while non-normally distributed variables (non-

parametric data) were presented as median with inter-

quartile range (IQR). Also, qualitative variables were 

presented as number and percentages. Data were 

explored using Student’s t-test and chi-squared. 

 

 

 

 

 

 

RESULTS 

 

The mean age of the study group was 52.20 ± 12.25 years 

ranging from 38 - 69; 26 (65.0%) were > 50 years and 14 

(35.0%) were ≤ 50 years. Regarding distribution of 

lesions distribution, 25 (62.5%) of the study group had 

type (I) lesions and 15 (37.5%) had type (II) lesions. Of 

type (II) lesions; 6 (15%) had high grade serous 

carcinoma, 5 (12.5%) had clear cell adenocarcinoma and 

4 (10.0%) had malignant mixed Mullerian (car-

cinosarcoma). Thirty-two (80.0%) of the study group had 

myometrial invasion > 50% and 8 (20.0%) had 

myometrial invasion < 50%. Thirty-six (90.0%) of the 

study group had negative cervical involvement and 4 

(10.0%) had positive cervical involvement. Thirty 

(75.0%) of the study group had negative LVSI and 10 

(25.0%) had positive LVSI. Twenty-six (65.0%) of the 



Ibrahim Jafri et al. 

Clin. Lab. 1/2026 4 

Table 2. Association between IHC: p53 and Clinicopathological parameters. 

 

Age 

IHC: p53 

x2 p-value Sig. Diffuse nuclear  

(n = 8) 

Complete 

absence (null) 

(n = 6) 

Wild (normal)  

(n = 26) 

No. % No. % No. % 

≤ 50 years 2 25.0% 4 66.67% 8 30.77% 
2.013 0.354 NS 

> 50 years 6 75.0% 2 33.33% 18 69.23% 

Type of lesions 

Endometrioid adenocarcinoma 4 50.0% 1 16.67% 20 76.9% 

50.762 0.001 HS 

High grade serous carcinoma 2 25.0% 2 33.33% 2 7.7% 

Clear cell adenocarcinoma 2 25.0% 1 16.67% 2 7.7% 

Malignant mixed mullerian 

(carcinosarcoma) 
0 0.0% 2 33.33% 2 7.7% 

Type I 4 50.0% 1 16.67% 20 76.9% 
28.568 0.001 HS 

Type II 4 50.0% 5 83.33% 6 23.1% 

Myometrial invasion 

< 50% 1 12.5% 3 50.0% 4 15.38% 
0.135 0.922 NS 

> 50% 7 87.5% 3 50.0% 22 84.62% 

Cervical involvement 

Negative 7 87.5% 6 100.0% 23 88.46% 
0.046 0.948 NS 

Positive 1 12.5% 0 0 3 11.54% 

Lymphovascular invasion 

Negative 4 50.0% 6 100.0% 20 76.9% 
0.362 0.796 NS 

Positive 4 50.0% 0 0 6 23.1% 

Grade of pathology 

Grade I 0 0 0 0 2 7.7% 

13.535 0.007 S Grade II 1 12.5% 0 0 14 53.8% 

Grade III 7 87.5% 6 100.0% 10 38.5% 

 

x2 - chi-squared test for Number (%) or Fisher’s exact test, when appropriate. 

NS - Non significant, S - Significant, HS - Highly significant. 

 

 

 

 

study group had wild (normal) IHC: p53 and 14 (35.0%) 

had mutant (abnormal) IHC: p53 including 8 (20.0%) 

diffuse nuclear, 6 (15.0%) null and 0 (0.0%) cytoplasmic. 

Eleven (27.5%) of the study group were negative for 

IHC: ER and 29 (72.5%) were positive for IHC: ER 

(Table 1, Figure 3). 

There was highly statistically significant association be-

tween IHC: p53 and type of lesions (p = 0.001), none had 

statistically significant association between IHC: p53 

and age (p = 0.354), myometrial invasion (p = 0.922), 

cervical involvement (p = 0.948), lymphovascular 

invasion (p = 0.796), and statistically significant as-

sociation between IHC: p53 and grade of pathology (p = 

0.007) (Table 2). 

There was no statistically significant association between 

IHC: ER and age (p = 0.421), myometrial invasion (p = 

0.851), cervical involvement (p = 0.130), statistically 

significant association between IHC: ER and type of 

lesions (p = 0.012), (p = 0.001). There was statistically 

significant association between IHC: ER and grade of 

pathology (p = 0.013), highly statistically significant 

association between IHC: ER and lymphovascular 

invasion (p = 0.001) (Table 3). 

Table 4 shows statistically significant association be-

tween IHC: p53 and IHC: ER (p = 0.014). 

 

 

DISCUSSION 

 

Endometrial cancer is a cancer that develops in the uter-

ine epithelial lining [10]. Endometrial cancer had tradi-

tionally been categorized as type 1 or type 2 founded on 

histological features [11]. 

The use of biomarkers (such as immunohistochemical  
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Table 3. Association between IHC: ER and Clinicopathological parameters. 

 

Age 

IHC: ER 

x2 p-value Sig. Negative (n = 11) Positive (n = 29) 

No. % No. % 

≤ 50 years 4 36.36% 11 37.9% 
0.675 0.421 NS 

> 50 years 7 63.64% 18 62.1% 

Type of lesions 

Endometrioid adenocarcinoma 10 91.0% 15 51.72% 

14.144 0.012 S 

High grade serous carcinoma 0 0.0% 6 20.69% 

Clear cell adenocarcinoma 0 0.0% 5 17.24% 

Malignant mixed mullerian 

(carcinosarcoma) 
1 9.0% 3 10.35% 

Type I 10 91.0% 15 51.72% 
12.364 0.001 HS 

Type II 1 9.0% 14 48.28% 

Myometrial invasion 

> 50% 2 18.18% 6 20.69% 
0.017 0.851 NS 

< 50% 9 81.82% 23 79.31% 

Cervical involvement 

Negative 9 81.82% 26 89.66% 
2.410 0.130 NS 

Positive 2 18.18% 3 10.34% 

Lymphovascular invasion 

Negative 9 81.82% 21 72.41% 
12.910 0.001 HS 

Positive 2 18.18% 8 27.59% 

Grade of pathology 

Grade I 0 0 3 10.34% 

9.025 0.013 S Grade II 1 9.1% 13 44.83% 

Grade III 10 90.9% 13 44.83% 

 

x2 - chi-squared test for Number (%) or Fisher’s exact test, when appropriate. 

NS - Non significant, S - Significant, HS - Highly significant. 

 

 

 

 
Table 4. Association between IHC: p53 and IHC: ER. 

 

IHC: p53 

IHC: ER 
Total 

x2 p-value Sig. Negative Positive 

No. % No. % No. % 

Diffuse nuclear 2 18.18% 6 20.69% 8 20.0% 

7.190 0.014 S 
Complete absence (null) 0 0.0% 6 20.69% 6 15.0% 

Wild (normal) 9 81.82% 17 58.62% 26 65.0% 

Total 11 100.0% 29 100.0% 40 100.0% 

 

x2 - chi-squared test for Number (%) or Fisher’s exact test, when appropriate. 

NS - Non significant, S - Significant, HS - Highly significant. 
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Figure 1. Adenocarcinoma of the colon exhibiting a strong mutated nuclear staining. 

 

 

 

 

 

 

 
 

 
 

Antibody Species 
Clone 

name 
Localization 

Catalog 

number 

Ordering 

code 
Quantity Controls Isotypes 

p53 
mouse 

monoclonal 
(DO-7) nuclear 790 - 2912 05278074001 50 tests 

colon 

adenocarcinoma 
IgG1/K 

ER 
rabbit 

monoclonal 
(SP1) nuclear 790 - 4324 05278406001 50 tests 

breast carcinoma, 

normal 

endometrium 

IgG 

 

Figure 2. Positive control for ER in cases of invasive mammary carcinomas. 
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Figure 3. Clinicopathological and histopathological data of the study population. 

 

 

 

 

 

 

 
 

 
 

Figure 4. Endometrioid carcinoma well differentiated: IHC staining of ER shows strong nuclear staining of tumor cells (200x). 
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Figure 5. Endometrioid carcinoma moderately differentiated: IHC staining of ER shows Strong nuclear staining of tumor cells 

(200x). 

 

 

 

 

 

 

 
 

 
 

Figure 6. Endometrioid carcinoma: IHC staining of p53 shows nuclear staining of tumor cells (200x). 
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Figure 7. Serous carcinoma of endometrium: IHC staining of p53 shows strong diffuse nuclear staining of tumor cells (200x). 

 

 

 

 

staining) supports pathologists in making diagnoses with 

greater precision. A past research investigation de-

termined that as much as forty percent of cases originally 

identified as high-grade endometrial endometrioid 

adenocarcinomas can be reclassified as uterine serous 

carcinomas by using an array of four immunostains (p53, 

p16, estrogen receptor (ER), and mammaglobin) [12]. 

The present study involved 40 cases of EC with mean age 

52.20 ± 12.25 years and 65.0% of cases were > 50 years 

old. This finding was consistent with Salim et al. [13] 

who reported that the mean age of EC patients was 58.20 

± 5.17 years. This finding disagreed with Adekanmbi et 

al. [14] who showed that the mean age of patients was 

62.7 ± 11.6 years. 

Our study results revealed that 62.5% of the study group 

had type I lesions and 37.5% had type II lesions.  Of type 

II lesions; 15% had high grade serous carcinoma, 12.5% 

had clear cell adenocarcinoma and 10.0% had malignant 

mixed Mullerian (carcinosarcoma). These findings were 

consistent with Li et al. [15] who revealed that 84.81% 

of cases had endometrioid carcinoma, 9.49% had 

carcinosarcoma, 3.16% had serous and 1.27% had clear 

cell EC. 

The current study findings revealed that 80.0% of the 

study group had myometrial invasion > 50% while 

20.0% had myometrial invasion < 50%. Similarly, myo-

metrial invasion was demonstrated in 79.5 % of EG cases 

of a study by Dane & Bakir [16]. Wang et al. [17] found 

that 72.8 percent of patients had no or shallow 

myometrial invasion, while 27.2% had deep myometrial 

invasion. 

Our study results revealed that 10.0% of cases had posi-

tive cervical involvement. This finding was supported by 

Dane & Bakir, [16] who reported that cervical in-

volvement was seen in 18% of the patients. Salama and 

Khairy, [18] showed that cervical involvement was pos-

itive in 19.0% of patients.  

In the present study, 25.0% of cases had positive LVSI. 

This finding was consistent with Salama and Khairy, [18] 

who revealed that 29% of EC cases were positive for 

lymphovascular invasion. However, Sun et al. [19] 

reported that only 8.3% of EC cases were positive for 

LVSI.  

The present study findings revealed that 65.0% of the 

study group had wild (normal) IHC: p53 and 35.0% had 

mutant (abnormal) IHC: p53 including 20.0% diffuse 

nuclear, and 15.0% null. These findings agreed with 

Tresa et al. [20] who reported that 57.1% of cases had 

wild type p53 and 42.8% had mutant p53. Another study 

found that 28% of cases harbored a mutation in TP53 

[21]. These findings disagreed with Jia et al. [22] who 

found that 23.6% of cases had p53 wild-type, whereas 

76.4 % showed abnormal p53 staining. 

Our findings revealed that 27.5% of the study group were 

negative for IHC: ER while 72.5% were positive for IHC: 

ER. Similarly, another study found that 60.7% of EC 

cases were ER positive [23] these findings disagreed with 
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Odetola et al. [9] who found that 29.5% of EC cases were 

ER-positive. 

The current study results showed highly statistically sig-

nificant association between IHC: p53 and type of le-

sions (p = 0.001). A previous study investigated TP53 

mutations in EC. TP53 mutations were found in 28% of 

endometrial carcinomas. In endometrioid endometrial 

carcinomas and serous endometrial carcinomas, TP53 

mutation was found in 15% and 8% of cases, respec-

tively. They suggested that even when present in endo-

metrioid endometrial carcinomas (EECs), the biological 

impact of TP53 mutations may differ between EECs and 

serous endometrial carcinomas (SECs) [21]. 

The present study findings revealed statistically signifi-

cant association between IHC: p53 and grade of pathol-

ogy (p = 0.007). Other research results showed that p53 

was significantly correlated with high-grade tumors [24]. 

Our findings revealed highly statistically significant as-

sociation between IHC: ER and lesions (p = 0.001). The 

positivity of ER in type 1 endometrial cancer was signi-

ficantly higher than that in type 2 endometrial cancer   (p 

= 0.0001) according to Shen et al. [25]. 

The current study results showed highly statistically sig-

nificant association between IHC: ER and lymphovas-

cular invasion (p = 0.001). 

The present study results revealed statistically significant 

association between IHC: ER and grade of pathology (p 

= 0.013). Similarly, a past study found statistically 

significant correlation between positive ER expression 

and grade I - II tumors [26]. This finding disagreed with 

Shivakumar et al., who found no significant association 

between ER and grade of pathology (p = 0.423) [24]. 

The present study results revealed statistically significant 

association between IHC: p53 and IHC: ER (p = 0.014). 

Another study found a significant association between 

p53 expression and estrogen receptor status in breast 

carcinoma. Nevertheless, the root causes of this 

connection are not clear. Mutant p53 may affect ER-

mediated transcriptional activity, potentially impacting 

the development and progress of ER-positive breast 

cancer [27]. 

This finding disagreed with Maeda et al. [28] who in-

vestigated the mechanism of (ER) loss and the condition 

of the p53 pathway EC. They found no significant 

association between the p53 pathway and ER status. 

Another study found no statistically significant associa-

tion between ER and p53 [29]. 

P53 and ER markers were discovered to have a patholo-

gical significance in EC. Our results emphasize the im-

portance of using a set of histomorphology-based mark-

ers to sub classify EC throughout regular surveillance. It 

also emphasizes the link among these markers and other 

clinicopathological predictive measures, suggesting that 

they could serve as possible beneficial biomarkers. 

Further studies using larger numbers of participants are 

required for confirming the results obtained from this 

investigation. 

 

Acknowledgment:  

The authors extend their appreciation to Taif University٫ 

Saudi Arabia, for supporting this work through project 

number (TU-DSPP-2024-205). 

 

 

Source of Funds:  

This research was funded by Taif University, Saudi 

Arabia, Project No. (TU-DSPP-2024-205). 

 

 

Declaration of Interest: 

None. 

 

 

References: 

 
1. Mahdi H, Chelariu-Raicu A, Slomovitz BM. Immunotherapy in 

endometrial cancer. Int J Gynecol Cancer 2023;33(3):351-7. 

(PMID: 36878570) 

 
2. Mais V, Peiretti M. Immunohistochemical markers in endometrial 

cancer. Cancers (Basel) 2021;13(3):505. (PMID: 33572700) 

 
3. Ge Y, Ni X, Li J, Ye M, Jin X. Roles of estrogen receptor α in 

endometrial carcinoma (Review). Oncol Lett 2023;26(6):530. 

(PMID: 38020303) 
 

4. Liu Y, Su Z, Tavana O, Gu W. Understanding the complexity of 

p53 in a new era of tumor suppression. Cancer Cell 2024;42(6): 
946-67. (PMID: 38729160) 

 

5. Concin N, Creutzberg CL, Vergote I, et al. ESGO/ESTRO/ESP 
guidelines for the management of patients with endometrial carci-

noma. Virchows Arch 2021;478:153-90. (PMID: 33604759) 

 
6. Soslow RA, Tornos C, Park KJ, et al. Endometrial carcinoma 

diagnosis: Use of FIGO grading and genomic subcategories in 

clinical practice: Recommendations of the International Society of 
Gynecological Pathologists. Int J Gynecol Pathol 2019; 38(Suppl 

1):S64-S74. (PMID: 30550484) 

 
7. Köbel M, Ronnett BM, Singh N, Soslow RA, Gilks CB, 

McCluggage WG. Interpretation of P53 immunohistochemistry in 

endometrial carcinomas: Toward increased reproducibility. Int J 
Gynecol Pathol 2019;38(Suppl 1):S123-S131. (PMID: 29517499) 

 

8. Salama A, Arafa M, ElZahaf E, et al. Potential role for a panel of 
immunohistochemical markers in the management of endometrial 

carcinoma. J Pathol Transl Med 2019;53(3):164-72.  
(PMID: 30813708) 

 

9. Odetola SS, Ajani MA, Iyapo O, Salami AA, Okolo CA. Hormonal 
receptor expression in endometrial carcinoma: A retrospective 

immunohistochemical study in a Nigerian tertiary hospital. J West 

Afr Coll Surg 2020;10(2):1-4. (PMID: 35558573) 
 

10. Brooks RA, Fleming GF, Lastra RR, et al. Current recommenda-

tions and recent progress in endometrial cancer. CA Cancer J Clin 
2019;69(4):258-79. (PMID: 31074865) 

 

11. Feinberg J, Albright B, Black J, et al. Ten-Year Comparison Study 
of Type 1 and 2 Endometrial Cancers: Risk Factors and Outcomes. 

Gynecol Obstet Invest 2019;84(3):290-7.  

(PMID: 30602164) 
 

 

 
 

12. Hu S, Hinson JL, Matnani R, Cibull ML, Karabakhtsian RG. Are 

the uterine serous carcinomas underdiagnosed? Histomorphologic 



p53 and ER Profiles in Endometrial Cancer 

Clin. Lab. 1/2026 11 

and immunohistochemical correlates and clinical follow-up in 

high-grade endometrial carcinomas initially diagnosed as high-

grade endometrioid carcinoma. Mod Pathol 2018;31(2):358-64. 
(PMID: 29046321) 

 

13. Salim EI, Beltagy DM, Elmashad NM, Abodonia MA. Prognostic 
Role of Oncogenic and Tumor-Suppressing miRNA Types in 

Egyptian Uterine Cancer Patients. Asian Pac J Cancer Prev 2022; 

23(8):2607-15. (PMID: 36037113) 
 

14. Adekanmbi V, Guo F, Hsu CD, et al. Temporal trends in treatment 

and outcomes of endometrial carcinoma in the United States, 2005-
2020. Cancers (Basel) 2024;16(7):1282.  

(PMID: 38610960) 

 
15. Li J, Li X, Quan C, Li X, Wan C, Wu X. Genomic profile of Chi-

nese patients with endometrial carcinoma. BMC Cancer 2023; 

23(1):888. (PMID: 37730563) 
 

16. Dane C, Bakir S. The effect of myometrial invasion on prognostic 

factors and survival analysis in endometrial carcinoma. Afr Health 

Sci 2019;19(4):3235-41. (PMID: 32127901) 

 

17. Wang N, Zhang J, Fan X, et al. Identification of risk factors for the 
prognosis of Chinese patients with endometrial carcinoma. 

Medicine (Baltimore) 2021;100(38):e27305. (PMID: 34559145) 

 
18. Salama ME, Khairy DA. Immunohistochemical expression of 

programmed death ligand 1 (PD-L1) in endometrial carcinoma and 

its relation to CD4 and CD8 positive immune cells. Asian Pac J 
Cancer Prev 2022; 23(7):2491-6. (PMID: 35901358) 

 

19. Sun B, Zhang X, Dong Y, et al. Prognostic significance of lym-
phovascular space invasion in early-stage low-grade endometrioid 

endometrial cancer: A fifteen-year retrospective Chinese cohort 

study. World J Surg Oncol 2024;22(1):203.  
(PMID: 39080611) 

 

20. Tresa A, Sambasivan S, Rema P, et al. Clinical profile and survival 
outcome of endometrial cancer with p53 mutation. Indian J Surg 

Oncol 2022;13(3):580-6. (PMID: 36187514) 

 
21. Schultheis AM, Martelotto LG, De Filippo MR, et al. TP53 muta-

tional spectrum in endometrioid and serous endometrial cancers. 

Int J Gynecol Pathol 2016; 35(4):289-300. (PMID: 26556035) 
 

22. Jia H, Wu S, Ma G, et al. p53 immunohistochemistry staining 

patterns and prognostic significance in 212 cases of non-endo-
metrioid endometrial cancer. Pathol Res Pract 2024;263:155595. 

(PMID: 39316989) 

 
23. Masjeed NMA, Khandeparkar SGS, Joshi AR, Kulkarni MM, 

Pandya N. Immunohistochemical study of ER, PR, Ki67, and p53 
in endometrial hyperplasias and endometrial carcinomas. J Clin 

Diagn Res 2017;11(12):EC31-EC34. (PMID: 28969139) 

 
24. Shivakumar S, Sahu KK, Rao R, Gv C, Philipose CS, Rai S. Utility 

of ER, p53, CEA, and Napsin A in histological subtyping of 

endometrial carcinoma and their correlation with clinicopatho-
logical prognostic parameters: Experience from a referral institute. 

Iran J Pathol 2024;19(2):236-43. (PMID: 39118789) 

 
25. Shen F, Gao Y, Ding J, Chen Q. Is the positivity of estrogen re-

ceptor or progesterone receptor different between type 1 and type 

2 endometrial cancer? Oncotarget 2017;8(1):506-11.  
(PMID: 27888807) 

 

26. Srijaipracharoen S, Tangjitgamol S, Tanvanich S, et al. Expression 
of ER, PR, and Her-2/neu in endometrial cancer: A clinico-

pathological study. Asian Pac J Cancer Prev 2010;11(1):215-20. 

(PMID: 20593959) 
27. Lata KB, Priyanker S, Prasad M. To compare the expression of p53 

with hormonal receptor status in breast carcinoma: An immu-

nohistochemical study. Int J Pharm Clin Res. 2024;16(8):1569-72. 

(https://impactfactor.org/PDF/IJPCR/16/IJPCR,Vol16,Issue8,Arti

cle254.pdf) 

 
28. Maeda K, Tsuda H, Hashiguchi Y, et al. Relationship between p53 

pathway and estrogen receptor status in endometrioid-type 

endometrial cancer. Hum Pathol 2002;33(4):386-91.  
(PMID: 12055672) 

 

29. Yadav A, Sistla A, Swain M, et al. To study the expression of 
estrogen, progesterone receptor and p53 immunohistochemistry 

markers in subtyping endometrial carcinoma. Indian J Pathol 

Microbiol 2024;67(1):62-7. (PMID: 38358190) 
 

 


