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Abstract 

 

Endometrioid endometrial carcinoma (EEC) is commonly assessed using histopathological grade and myometrial invasion, while p53 

expression may provide complementary molecular information. This study aimed to assess the correlation of p53 expression with 

histopathological grade and myometrial invasion in EEC. This retrospective analytic observational study included 60 hysterectomy 

specimens diagnosed as EEC at Dr. Saiful Anwar General Hospital, Malang, during 2022–2025. p53 expression was evaluated by 

immunohistochemistry and classified as wild-type or abnormal. Associations were analyzed using Fisher’s exact test and correlations 

using Spearman’s test. p53-abnormal expression was identified in 13.3% of cases and was more frequent in high-grade than low-grade 

EEC (21.4% vs. 6.3%; OR=4.09; p=0.130) and in tumors with myometrial invasion ≥50% than <50% (20.0% vs. 4.0%; OR=6.00; 

p=0.123). Correlations with histopathological grade (ρ=0.223; p=0.131) and myometrial invasion (ρ=0.232; p=0.124) were weak and not 

statistically significant. Although no significant associations or correlations were found, p53 immunohistochemistry may provide 

additional biological information after histopathological diagnosis, particularly where access to comprehensive molecular testing is 

limited. Integrating p53 status with histopathological, clinicopathological, and other molecular parameters may support more 

comprehensive EEC risk stratification and potentially help optimize patient management within resource-limited clinical settings and 

tertiary referral hospitals. 
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INTRODUCTION 
 

Endometrial cancer has increasing incidence and 

mortality worldwide. According to GLOBOCAN 2022, 

endometrial cancer ranks as the sixth most common 

cancer among women worldwide, with 420,368 new 

cases and 97,723 deaths annually, and is the third leading 

cause of death among gynecologic cancers (Bray et al., 

2024; Zhu et al., 2024). In Indonesia, incidence increased 

from 2.1 to 4.2 per 100,000 women over the past two 

decades (Kementerian Kesehatan Indonesia, 2021). 

Endometrioid endometrial carcinoma (EEC) is the most 

common histopathological subtype of endometrial 

cancer, accounting for approximately 80–90% of cases. 

EEC is a malignant epithelial neoplasm of the 

endometrium that exhibits differentiation resembling 

endometrial epithelium and is frequently associated with 

estrogen exposure and molecular alterations, including 

mutations in PTEN, PIK3CA, and ARID1A, as well as 
mismatch repair deficiency (WHO, 2020). 

Histopathological grading and the depth of 

myometrial invasion are important parameters for 

determining prognosis and risk stratification in patients 

with EEC. Histopathological grading remains useful for 

estimating the clinical behavior of EEC, whereas the 

depth of myometrial invasion is an important parameter 

for staging and is associated with patient prognosis. 

However, advances in molecular classification have 

shown that the assessment of EEC should not rely solely 

on histopathological characteristics. The molecular 

approach recommended in the 2025 ESGO-ESTRO-ESP 

guidelines integrates the evaluation of POLE status, 

mismatch repair (MMR), and p53 into the molecular 

classification of endometrial carcinoma, complementing 

conventional histopathological assessment by providing 

more comprehensive prognostic information and 

supporting more accurate risk stratification and targeted 

therapeutic decision-making. In this context, p53 

abnormalities may reflect more aggressive tumor biology 

and complement histopathological assessment in EEC 

(Arciuolo et al., 2022; Concin et al., 2025). 

Previous studies have shown that p53-abnormal 

expression is associated with clinicopathological 

characteristics of EEC, including histopathological grade 
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and depth of myometrial invasion. Chang et al. (2024) 

reported that 22.6% of patients with stage I, grade 1–2 

EEC exhibited p53-abnormal expression, despite all 

cases being morphologically classified as low-grade 

EEC. In general, p53-abnormal expression is more 

frequently observed in tumors with higher 

histopathological grades and deeper myometrial invasion 

(Jamieson et al., 2023; Meijs-Hermanns et al., 2025). 

However, the association between p53 abnormalities and 

morphological parameters is not always consistent. Yano 

et al. (2019) reported that, among p53-abnormal EEC 

cases, 61% still exhibited low-grade morphology, while 

approximately 40% showed <50% myometrial invasion. 

These findings suggest that histopathological 

characteristics alone may not fully reflect the overall 

biological characteristics of the tumor. 

Data on the correlation between p53 expression and 

histopathological parameters in EEC remain very limited 

in Indonesia. Therefore, it is still unclear whether the 

associations between p53 expression, histopathological 

grade, and depth of myometrial invasion reported in 

other populations are also applicable to the Indonesian 

population. In Indonesia, conventional assessment still 

relies largely on morphological parameters, including 

histological type, grade, depth of myometrial invasion, 

and lymphovascular space invasion (LVSI) (HOGI, 

2018), whereas advances in molecular classification have 

established p53 as an important component of risk 

stratification in EEC (Concin et al., 2025). Therefore, 

data from the Indonesian population are needed to 

strengthen the scientific basis for the association of p53 

expression with histopathological grade and depth of 

myometrial invasion in the context of developing EEC 

risk stratification that integrates histopathological and 

molecular characteristics. 

Based on this background, this study aimed to 

determine the correlation between p53 expression, 

histopathological grade, and depth of myometrial 

invasion in EEC at Dr. Saiful Anwar General Hospital, 

Malang. Specifically, this study evaluated differences in 

p53 expression across histopathological grades and 

depths of myometrial invasion and analyzed the 

correlation between p53 expression and these two 

histopathological parameters. 

 

 

MATERIALS AND METHODS 
 

Study Design and Setting 

This was an analytical observational study with a 

retrospective approach designed to determine the 

correlation between p53 expression, histopathological 

grade, and depth of myometrial invasion in EEC. The 

study was conducted from January to June 2026 at the 

Anatomical Pathology Department of Dr. Saiful Anwar 

General Hospital, Malang. The study data were obtained 

from EEC cases diagnosed in hysterectomy specimens 

examined at the Anatomical Pathology Department of 

Dr. Saiful Anwar General Hospital, Malang, between 

January 2022 and December 2025. This study received 

ethical approval from the Health Research Ethics 

Committee of Dr. Saiful Anwar General Hospital, 

Malang (No. 400/097/K.3/102.7/2026). 

 

Study Population and Sample 

The study population comprised all EEC specimens 

obtained from hysterectomy procedures and examined 

histopathologically at the Anatomical Pathology 

Department of Dr. Saiful Anwar General Hospital, 

Malang, from January 2022 to December 2025, totaling 

114 cases. The study samples consisted of paraffin-

embedded tissue blocks from EEC cases that met the 

study criteria. Cases were selected using convenience 

sampling based on case availability, completeness of 

data, and the quality of the available specimens. The 

minimum sample size was calculated using the sample 

size formula for a correlation test based on Fisher’s 

transformation, with a significance level of 5% and a 

statistical power of 80%, resulting in a minimum 

required sample size of 58. A total of 60 samples were 

included in the analysis. 

The inclusion criteria were paraffin-embedded tissue 

blocks from hysterectomy specimens with a 

histopathological diagnosis of EEC during the study 

period, containing adequate endometrial tumor tissue, 

demonstrating myometrial invasion, and sufficient for 

p53 immunohistochemical examination. Samples were 

excluded if the tumor tissue was predominantly 

composed of >50% necrotic areas or if the remaining 

tumor tissue measured <2 mm. 

 

Histopathological Evaluation 

Histopathological slides from cases that met the study 

criteria were reviewed using hematoxylin and eosin 

staining to confirm the diagnosis of EEC, determine the 

histopathological grade, and assess the depth of 

myometrial invasion. Histopathological grading of EEC 

was assessed using the binary grading system according 

to the WHO Classification of Female Genital Tumours, 

5th edition (2020), and categorized as low-grade or high-

grade. The low-grade group included FIGO grades 1 and 

2, whereas the high-grade group included FIGO grade 3. 

Grade 1 was characterized by a solid component of <5%, 

grade 2 by a solid component of 6–50%, and grade 3 by a 

solid component of >50%. The presence of marked 

nuclear atypia in grade 1 or 2 tumors increased the grade 

by one level. The depth of myometrial invasion was 

assessed from the endomyometrial junction toward the 

myometrium. The depth of invasion was measured in 

millimeters and expressed as a percentage of the total 

myometrial thickness, and was subsequently categorized 

as <50% or ≥50% invasion. 
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p53 Immunohistochemical Examination and 

Interpretation 

p53 immunohistochemical staining was performed 

manually using a mouse monoclonal primary antibody 

against p53 (clone DO-7) at a 1:100 dilution (Biocare 

Medical, USA). Following deparaffinization, antigen 

retrieval was performed using DIVA solution in a 

decloaking chamber at 90°C for 45 minutes. The slides 

were subsequently incubated with the primary antibody 

for 60 minutes, followed by application of a polymer-

based secondary antibody. Immunoreactivity was 

visualized using 3,3′-diaminobenzidine (DAB) 

chromogen, followed by counterstaining with 

hematoxylin. 

p53 expression was manually evaluated using a light 

microscope in at least 500 tumor cells across five high-

power fields at 400× magnification using a semi-

quantitative approach. p53 expression was interpreted as 

either a p53 wild-type or p53-abnormal pattern. The p53 

wild-type pattern was characterized by heterogeneous 

nuclear staining in 1–80% of tumor cells. The p53-

abnormal pattern included: (1) an overexpression pattern, 

defined as strong and diffuse nuclear staining in >80% of 

tumor cells; (2) a null pattern, defined as complete 

absence of nuclear staining in tumor cells (0%) in the 

presence of positive internal controls in fibroblasts, 

endothelial cells, and lymphocytes; and (3) a cytoplasmic 

pattern, defined as predominant strong cytoplasmic 

staining in >80% of tumor cells accompanied by nuclear 

staining. Ovarian high-grade serous carcinoma was used 

as an external positive control for the overexpression 

pattern. 

 

Statistical Analysis 

Data were analyzed descriptively to characterize the 

clinicopathological features of the study sample, 

including age, histopathological grade, depth of 

myometrial invasion, stage, and p53 expression pattern. 

Categorical data were presented as frequencies and 

percentages, whereas age was summarized using 

appropriate numerical measures according to its 

distribution. The associations between p53 expression 

and histopathological grade and between p53 expression 

and depth of myometrial invasion were analyzed using 

Fisher’s exact test. The magnitude of the associations 

was expressed as odds ratios (ORs) with 95% confidence 

intervals. Spearman’s correlation test was used to assess 

the direction and strength of the correlations between p53 

expression and histopathological grade and between p53 

expression and depth of myometrial invasion. Correlation 

results were expressed as Spearman’s correlation 

coefficient (ρ) and p-value. Statistical significance was 

set at p<0.05. 

 

 

 

 

 

RESULTS AND DISCUSSION 
 

Results 

Clinicopathological Characteristics of the Study 

Sample 

This study included 60 EEC cases from hysterectomy 

specimens obtained from the paraffin block archives of 

the Anatomical Pathology Laboratory at Dr. Saiful 

Anwar General Hospital, Malang, as well as from 

medical records and the Hospital Management 

Information System (SIMRS), in accordance with the 

study criteria. The demographic and clinicopathological 

characteristics of the study sample are presented in Table 

1. 

 
Table 1. Demographic and clinicopathological characteristics of the study 

samples 

 

Characteristics n % 

Age group (years)   

21–30 3 5.0 

31–40 5 8.3 

41–50 9 15.0 

51–60 27 45.0 

61–70 12 20.0 

71–80 3 5.0 

81–90 1 1.7 

Histopathological grade   

Low-grade (FIGO grade 1–2) 32 53.3 

High-grade (FIGO grade 3) 28 46.7 

Myometrial invasion   

<50% 25 41.7 

≥50% 35 58.3 

FIGO stage   

IA 24 40.0 

IB 10 16.7 

II 10 16.7 

IIIA 15 25.0 

IIIB 1 1.7 

IV 0 0.0 

 

The mean age of the patients was 54.65 ± 11.79 

years, with an age range of 29–84 years. The largest age 

group was 51–60 years, comprising 27 patients (45.0%), 

followed by the 61–70-year age group with 12 patients 

(20.0%) and the 41–50-year age group with 9 patients 

(15.0%). Based on histopathological grading, 32 cases 

(53.3%) were classified as low-grade (FIGO grades 1–2), 

whereas 28 cases (46.7%) were classified as high-grade 

(FIGO grade 3). Regarding the depth of myometrial 

invasion, 35 cases (58.3%) showed invasion of ≥50% of 

the myometrial thickness, whereas 25 cases (41.7%) 

showed invasion of <50%. Representative 

histopathological features of EEC according to grade are 

shown in Figure 1. Regarding stage, most cases were 

stage IA, comprising 24 cases (40.0%), followed by stage 

IIIA with 15 cases (25.0%). Stages IB and II were each 

identified in 10 cases (16.7%), whereas stage IIIB was 
identified in 1 case (1.7%). No stage IV cases were 

identified in the study sample. 
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Figure 1. Representative hematoxylin and eosin (H&E)-stained endometrioid endometrial carcinoma according to histopathological grade. (A) Low-grade 

EEC, H&E ×100; (B) low-grade EEC, H&E ×400; (C) high-grade EEC, H&E ×100; and (D) high-grade EEC, H&E ×400. 

 

 

p53 Expression in Endometrioid Endometrial 

Carcinoma 

Most EEC cases showed a p53 wild-type expression 

pattern, observed in 52 cases (86.7%), whereas a p53-

abnormal pattern was identified in 8 cases (13.3%). p53-

abnormal expression was identified in patients with EEC 

aged 56–84 years, with most cases (87.5%) occurring in 

patients aged ≥60 years. All p53-abnormal cases 

demonstrated an overexpression pattern, characterized by 

strong and diffuse nuclear staining in >80% of tumor 

cells. Neither a null pattern nor a cytoplasmic pattern was 

identified among the p53-abnormal cases in this study. 

Representative p53 expression patterns are shown in 

Figure 2. 

 

 

 
Figure 2. Representative immunohistochemical expression patterns of p53 in endometrioid endometrial carcinoma. (A) p53-abnormal with an 
overexpression pattern; (B) p53 wild-type pattern.  

 

 
 

Comparison of p53 Expression Between 

Histopathological Grade Groups in Endometrioid 

Endometrial Carcinoma 

In both histopathological grade groups, most cases 

showed a p53 wild-type pattern. In the low-grade group, 

the p53 wild-type pattern was observed in 30 cases 

(93.8%), whereas it was observed in 22 cases (78.6%) in 

the high-grade group. Conversely, the p53-abnormal 

pattern was identified in 2 cases (6.3%) in the low-grade 

group and 6 cases (21.4%) in the high-grade group 

(Table 2). Representative p53 expression patterns in the 

low-grade and high-grade groups are shown in Figure 3. 



 

 
 

 Nurasih et al. – p53 in Endometrioid Endometrial Carcinoma  1911 
 

 

 
Figure 3. Representative immunohistochemical expression patterns of p53 in endometrioid endometrial carcinoma according to histopathological grade. 

(A) p53-abnormal expression in low-grade EEC; (B) p53 wild-type expression in low-grade EEC; (C) p53-abnormal expression in high-grade EEC; and 

(D) p53 wild-type expression in high-grade EEC. 

 

 
Fisher’s exact test showed no statistically significant 

association between p53 expression and 

histopathological grade (p=0.130). An OR of 4.09 (95% 

CI, 0.75–22.22) indicated that cases with a p53-abnormal 

pattern had 4.09 times the odds of being classified as 

high-grade compared with cases with a p53 wild-type 

pattern, although the association was not statistically 

significant. 

 

 

 

 

Comparison of p53 Expression Between Myometrial 

Invasion Depth Groups in Endometrioid Endometrial 

Carcinoma 

In both myometrial invasion depth groups, most cases 

showed a p53 wild-type pattern. In the <50% myometrial 

invasion group, the p53 wild-type pattern was observed 

in 24 cases (96.0%), whereas it was observed in 28 cases 

(80.0%) in the ≥50% invasion group. Conversely, the 

p53-abnormal pattern was identified in 1 case (4.0%) in 

the <50% invasion group and 7 cases (20.0%) in the 

≥50% invasion group (Table 2). Representative p53 

expression patterns according to the depth of myometrial 

invasion are shown in Figure 4. 

 

 

 

 
Figure 4. Representative immunohistochemical expression patterns of p53 in endometrioid endometrial carcinoma according to myometrial invasion 

depth. (A) p53-abnormal expression in EEC with myometrial invasion <50%; (B) p53 wild-type expression in EEC with myometrial invasion <50%; (C) 

p53-abnormal expression in EEC with myometrial invasion ≥50%; and (D) p53 wild-type expression in EEC with myometrial invasion ≥50%. 
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Fisher’s exact test showed no statistically significant 

association between p53 expression and the depth of 

myometrial invasion (p=0.123). An OR of 6.00 (95% CI, 

0.69–52.29) indicated that cases with a p53-abnormal 

pattern had 6.00 times the odds of having myometrial 

invasion ≥50% compared with cases with a p53 wild-

type pattern, although the association was not statistically 

significant. 
 

 

Table 2. Association of p53 expression with histopathological grade and myometrial invasion in endometrioid endometrial carcinoma. 

 

Variable p53 wild-type, n (%) p53-abnormal, n (%) OR 95% CI p-value 

Histopathological grade      

Low-grade (FIGO grade 1–2) 30 (93.8) 2 (6.3) Ref.   

High-grade (FIGO grade 3) 22 (78.6) 6 (21.4) 4.09 0.75–22.22 0.130 

Myometrial invasion      

<50% 24 (96.0) 1 (4.0) Ref.   

≥50% 28 (80.0) 7 (20.0) 6.00 0.69–52.29 0.123 

Note: OR, odds ratio; CI, confidence interval. p-values were obtained using Fisher’s Exact Test. 

 

 

Correlation of p53 Expression with Histopathological 

Grade and Depth of Myometrial Invasion in 

Endometrioid Endometrial Carcinoma 

Spearman’s correlation analysis between p53 expression 

and histopathological grade showed a weak positive 

correlation (ρ=0.223; p=0.131). Similarly, the correlation 

between p53 expression and the depth of myometrial 

invasion was also weak and positive (ρ=0.232; p=0.124). 

Neither correlation was statistically significant (Table 3). 

 
 

 

Table 3. Correlation of p53 expression with histopathological grade and myometrial invasion in endometrioid endometrial carcinoma 

 

Variables Spearman’s ρ p-value 

p53 expression and histopathological grade 0.223 0.131 

p53 expression and myometrial invasion 0.232 0.124 

Note: Spearman’s rank correlation test. 

 

 

 

Discussion 

Clinicopathological Characteristics of the Study 

Sample 

This study included 60 patients with EEC, with a mean 

age of 54.65 ± 11.79 years and a median age of 56 years. 

The largest age group was 51–60 years, accounting for 

45.0% of cases. This finding is consistent with the 

epidemiological profile of endometrial cancer, which is 

most commonly diagnosed in peri- and postmenopausal 

women (WHO, 2020; Memon et al., 2022; Clarke et al., 

2025). A similar pattern was reported in a retrospective 

study conducted at Dr. Hasan Sadikin General Hospital, 

Bandung, where the largest proportion of patients was in 

the sixth decade of life, accounting for 34.8% of cases 

(Erfiandi et al., 2023). In addition, EEC in patients aged 

<40 years was identified in 13.3% of cases, comparable 

to the 10.53% reported at Dr. Soetomo Regional General 

Hospital, Surabaya (Sofyan et al., 2020). 

Based on histopathological grade, the proportion of 

low-grade EEC (53.3%) was slightly higher than that of 

high-grade EEC (46.7%). This finding is consistent with 

Casanova et al. (2024), who reported a predominance of 

low-grade EEC at 80%, as well as a study from Japan 

that reported a low-grade proportion of 87%. Myometrial 

invasion ≥50% was observed in 58.3% of cases. This 

proportion differed from that reported by Yano et al. 

(2019), who found that most cases had myometrial 

invasion <50%, but was consistent with the findings of 

Chandra et al. (2019) in West Sumatra, where 

myometrial invasion ≥50% was identified in 85.7% of 

cases. The high proportion of myometrial invasion ≥50% 

reported in Indonesian studies suggests that a subset of 

EEC cases in the Indonesian population may exhibit 

histopathological characteristics associated with more 

aggressive biological behavior. This finding is clinically 

relevant because deep myometrial invasion is an 

important prognostic parameter in endometrial carcinoma 

and is associated with an increased risk of lymph node 

involvement, recurrence, and poorer outcomes. Stage IA 

was the most common stage (40.0%), followed by stage 

IIIA (25.0%). 

Descriptively, low-grade tumors and myometrial 

invasion <50% were more frequently observed in stage 

IA, whereas high-grade tumors and myometrial invasion 

≥50% were more common in stage IIIA. However, the 

presence of low-grade tumors with deep myometrial 

invasion and high-grade tumors with superficial invasion 

indicates that this pattern is not absolute. Therefore, 

histopathological grade and depth of myometrial 

invasion should be considered together with other 

prognostic factors, including the molecular 

characteristics of the tumor (Yano et al., 2019; Concin et 

al., 2025; Meijs-Hermanns et al., 2025). 
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p53 Expression in Endometrioid Endometrial 

Carcinoma 

The results showed that most EEC cases exhibited a p53 

wild-type expression pattern (86.7%), whereas a p53-

abnormal pattern was identified in 13.3% of cases. This 

finding falls within the range reported in the international 

literature, in which TP53 mutations have been identified 

in approximately 10–40% of EEC cases (Köbel et al., 

2019; Nakamura et al., 2019). p53 

immunohistochemistry has practical value as a surrogate 

marker for assessing abnormalities in the TP53 pathway. 

Singh et al. (2020) reported strong concordance between 

p53 immunohistochemical patterns and genetic mutation 

analysis, whereas Vermij et al. (2022) demonstrated 

approximately 90% concordance between p53 

immunohistochemical interpretation and TP53 next-

generation sequencing (NGS). 

All p53-abnormal cases in this study showed an 

overexpression pattern, whereas null and cytoplasmic 

patterns were not identified. The limited variation in 

abnormal p53 patterns may be related to the relatively 

small number of p53-abnormal cases in this study. For 

comparison, Vermij et al. (2022) reported that 

overexpression was the most frequently observed p53-

abnormal pattern (68%), followed by the null pattern 

(9%) and cytoplasmic pattern (3.2%). Thus, the 

predominance of the overexpression pattern in this study 

is consistent with the pattern most commonly reported in 

previous studies, although the spectrum of p53 

abnormalities observed in the present sample was more 

limited. 

 

p53 Expression According to Histopathological Grade 

Descriptively, the p53-abnormal pattern was more 

frequently observed in the high-grade group (21.4%) 

than in the low-grade group (6.3%). This pattern is 

consistent with the literature showing that p53 

abnormalities are more commonly found in higher-grade 

tumors (Köbel et al., 2019). Meijs-Hermanns et al. 

(2025) reported a p53-abnormal pattern in 9.4% of low-

grade EEC cases and 37.2% of high-grade cases. In 

another study, Jamieson et al. (2023) identified p53-

abnormal expression in 2.5% of low-grade EEC cases, 

whereas Chang et al. (2024) reported that most low-grade 

EEC cases showed a p53 wild-type pattern (77.4%), 

while 22.6% showed a p53-abnormal pattern. 

In this study, Fisher’s exact test showed no 

statistically significant association between p53 

expression and histopathological grade (p=0.130). 

Nevertheless, an OR of 4.09 suggested that cases with a 

p53-abnormal pattern had approximately fourfold higher 

odds of being classified as high-grade than cases with a 

p53 wild-type pattern. The lack of statistical significance 

may partly reflect the molecular heterogeneity of EEC, as 

high-grade cases are not exclusively associated with p53 

abnormalities but may also belong to POLE-ultramutated 

or MMR-deficient subtypes, which were not evaluated in 

this study (Arciuolo et al., 2022; Casanova et al., 2024). 

Spearman’s correlation analysis also showed a weak 

positive correlation between p53 expression and 

histopathological grade (ρ=0.223; p=0.131), which was 

not statistically significant. This finding suggests that 

morphological grade does not always reflect p53 status. 

Yano et al. (2019), for example, reported that 61% of 

p53-abnormal EEC cases still exhibited low-grade 

morphology. These findings support the importance of 

considering molecular characteristics as a complement to 

morphological evaluation rather than as a replacement 

for histopathological grading (Yano et al., 2019; Meijs-

Hermanns et al., 2025). The lack of statistical 

significance in this study may also be influenced by the 

limited number of p53-abnormal cases. In addition, 

dysregulation of the MDM2/MDMx pathway may impair 

p53 function without producing a p53-abnormal 

immunohistochemical pattern, while molecular 

heterogeneity, including POLE-mutated and MMR-

deficient subtypes, may also be present in high-grade 

EEC (Nakamura et al., 2019; Arciuolo et al., 2022). 

 

p53 Expression According to the Depth of 

Myometrial Invasion 

Descriptively, the p53-abnormal pattern was more 

frequently observed in cases with myometrial invasion 

≥50% (20.0%) than in those with invasion <50% (4.0%). 

This finding is consistent with Stavropoulos et al. (2019), 

who reported that p53 overexpression was more 

frequently observed in tumors with myometrial invasion 

≥50%. Fisher’s exact test showed no statistically 

significant association between p53 expression and the 

depth of myometrial invasion (p=0.123). Nevertheless, 

an OR of 6.00 indicated a tendency for cases with a p53-

abnormal pattern to have higher odds of myometrial 

invasion ≥50%, although the association was not 

statistically significant. This finding is consistent with 

Chang et al. (2024), who reported no significant 

differences in p53 expression patterns according to the 

depth of myometrial invasion. 

Biologically, loss of p53 function may disrupt cell-

cycle control and increase genomic instability, 

potentially affecting the ability of tumor cells to infiltrate 

the myometrial stroma (Nakamura et al., 2019). 

However, this biological mechanism cannot be used to 

infer an association in the present study because the 

statistical analysis did not demonstrate significance. Data 

from PORTEC-3 also showed that p53-abnormal status 

was associated with a more aggressive disease course 

(Jamieson et al., 2023). 

Spearman’s correlation analysis showed a weak 

positive correlation between p53 expression and the 

depth of myometrial invasion (ρ=0.232; p=0.124), which 

did not reach statistical significance. This finding is 

consistent with Yano et al. (2019), who reported 

relatively similar proportions of p53-abnormal cases in 

the <50% and ≥50% myometrial invasion groups (40% 

vs. 39%). These findings suggest that the relationship 

between p53 status and the depth of myometrial invasion 
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may vary across populations. Therefore, according to the 

2025 ESGO-ESTRO-ESP algorithm, molecular 

evaluation is performed comprehensively by integrating 

POLE mutation analysis, MMR immunohistochemistry, 

and p53 assessment. 

 

Clinical Implications and Study Limitations 

The clinical implications of these findings are 

particularly relevant in the context of advances in the 

molecular classification of endometrial carcinoma. The 

2025 ESGO–ESTRO–ESP guidelines incorporate 

molecular classification as an integral component of 

prognostic assessment, risk stratification, and clinical 

decision-making. In contrast to the 2018 HOGI 

guidelines, which rely predominantly on 

histopathological parameters such as histological type, 

histopathological grade, depth of myometrial invasion, 

and LVSI, the 2025 ESGO–ESTRO–ESP guidelines 

integrate molecular characteristics into four groups: 

POLE-mutated (POLEmut), mismatch repair-deficient 

(MMRd), no specific molecular profile (NSMP), and 

p53-abnormal (p53abn). In multiple-classifier tumors, the 

final molecular classification is determined according to 

the dominant genomic driver (HOGI, 2018; Concin et al., 

2025). 

Within this classification, p53 is an important 

component for identifying the p53-abnormal group, 

which is generally associated with more aggressive 

biological characteristics and the poorest prognosis. 

Molecular evaluation integrates POLE mutation analysis, 

MMR immunohistochemistry, and p53 expression 

assessment, while TP53 sequencing may be considered 

in cases with equivocal or heterogeneous p53 staining 

patterns (Concin et al., 2025). Although this study 

evaluated only p53 expression without POLE mutation 

analysis or MMR assessment, p53 evaluation still 

provides information on the molecular characteristics of 

the tumor and their association with histopathological 

grade and the depth of myometrial invasion. 

The correlations of p53 expression with 

histopathological grade and depth of myometrial 

invasion did not reach statistical significance in this 

study. Nevertheless, identification of p53 status in 

patients with EEC at Dr. Saiful Anwar General Hospital, 

Malang, remains relevant in the context of current 

developments in the molecular classification and risk 

stratification of EEC. The findings of this study indicate 

that abnormalities in the TP53 pathway are not limited to 

EEC with more aggressive morphological characteristics 

but may also be identified in low-grade EEC and in 

tumors with superficial myometrial invasion. Clinically, 

p53 immunohistochemistry may therefore provide 

additional biological information following 

histopathological diagnosis, particularly in settings with 

limited access to molecular testing. Integration of p53 

status with histopathological and clinicopathological 

parameters, as well as with other molecular classification 

components in accordance with the 2025 ESGO-ESTRO-

ESP guidelines, may support more comprehensive risk 

stratification and potentially contribute to the 

optimization of EEC management (Concin et al., 2025). 

This study has several limitations. Although the total 

sample size met the minimum required sample size, p53-

abnormal expression was identified in only 8 of 60 cases 

(13.3%). All of these cases showed an overexpression 

pattern, whereas null and cytoplasmic patterns were not 

identified, indicating that the full spectrum of p53 

abnormalities in the study population may not have been 

captured (Köbel et al., 2019; Singh et al., 2020). In 

addition, this study evaluated p53 only as a surrogate 

marker without assessing POLE mutations or MMR 

status; therefore, comprehensive molecular classification 

of EEC could not be performed, and cases with a p53 

wild-type pattern could not be definitively classified into 

other molecular subtypes (Arciuolo et al., 2022; Concin 

et al., 2025). The generalizability of the findings is also 

limited by the retrospective, single-center design 

conducted at a referral hospital. Furthermore, recurrence 

and survival outcomes were not evaluated, precluding 

direct assessment of the prognostic value of p53 

expression. 

 

 
CONCLUSION 
 

Most EEC cases showed a p53 wild-type expression 

pattern, whereas all p53-abnormal cases demonstrated an 

overexpression pattern. Descriptively, p53-abnormal 

expression was more common in high-grade tumors, in 

cases with myometrial invasion ≥50%, and among 

patients aged >55 years. Although not statistically 

significant, p53-abnormal cases showed numerically 

higher odds of being classified as high-grade (OR=4.09) 

and of having myometrial invasion ≥50% (OR=6.00) 

compared with p53 wild-type cases. Overall, no 

statistically significant associations or correlations were 

found between p53 expression and either 

histopathological grade or depth of myometrial invasion 

in EEC. Nevertheless, p53 immunohistochemistry 

remains an important component of molecular 

classification and risk stratification in EEC and may 

provide additional prognostic information to support 

more precise patient management. 

 

 

Authors’ Contributions: Amelinda Natania Nurasih, 

Eviana Norahmawati, and Muhammad Luqman Fadli 

conceived and designed the study. Amelinda Natania 

Nurasih collected the data, performed the 

histopathological and immunohistochemical evaluations, 

analyzed the data, and drafted the manuscript. Eviana 

Norahmawati and Muhammad Luqman Fadli supervised 

the study and critically revised the manuscript. Diah 

Prabawati Retnani and Rachmad Sarwo Bekti reviewed 

the study and provided critical intellectual input. 



 

 
 

 Nurasih et al. – p53 in Endometrioid Endometrial Carcinoma  1915 
 

 

Competing Interests: The authors declare that there are 

no competing interests. 

 

Funding: This study was supported by the Indonesian 

Ministry of Health through the Specialist Medical 

Education Financial Assistance Program. 

 

 

REFERENCES 
 
Arciuolo, D., Travaglino, A., Raffone, A., Raimondo, D., Santoro, 

A., Russo, D., Varricchio, S., Casadio, P., Inzani, F., 

Seracchioli, R., Mollo, A., Mascolo, M., & Zannoni, G. F. 

(2022). TCGA molecular prognostic groups of endometrial 

carcinoma: Current knowledge and future perspectives. 

International Journal of Molecular Sciences, 23(19), 11684. 

https://doi.org/10.3390/ijms231911684 

Bray, F., Laversanne, M., Sung, H., Ferlay, J., Siegel, R. L., 

Soerjomataram, I., & Jemal, A. (2024). Global cancer statistics 

2022: GLOBOCAN estimates of incidence and mortality 

worldwide for 36 cancers in 185 countries. CA: A Cancer 

Journal for Clinicians, 74(3), 229–263. 

https://doi.org/10.3322/caac.21834 

Casanova, J., da Costa, A. G., Lopes, A. P., Catarino, A., Nave, 

M., Sousa, A. C., & Lima, J. (2024). Molecular classification 

of endometrial cancer: Preliminary experience from a single 

Portuguese academic center. Pathology and Oncology 

Research, 30, 1611835. 

https://doi.org/10.3389/pore.2024.1611835 

Chandra, L., Agus, S., & Sulaini, P. (2019). Peran imunoekspresi 

Bcl-2 pada derajat histopatologik dan kedalaman invasi 

miometrium pada karsinoma endometrium tipe I. Majalah 

Patologi Indonesia, 28(1), 10–16. 

Chang, Y. W., Kuo, H. L., Chen, T. C., Chen, J., Lim, L., Wang, 

K. L., & Chen, J. R. (2024). Abnormal p53 expression is 

associated with poor outcomes in grade I or II, stage I, 

endometrioid carcinoma: A retrospective single-institute study. 

Journal of Gynecologic Oncology, 35(6), e78. 

https://doi.org/10.3802/jgo.2024.35.e78 

Clarke, M. A., Wentzensen, N., Köbel, M., Erickson, B. K., 

Wijayabahu, A. T., Kahn, A. G., Toboni, M. D., Arend, R. C., 

& Pfeiffer, R. M. (2025). Age-specific incidence and five-year 

relative survival of endometrial cancer histotypes by race and 

ethnicity among US women, 2000 to 2019. Gynecologic 

Oncology, 200, 137–144. 

https://doi.org/10.1016/j.ygyno.2025.07.011 

Concin, N., et al. (2025). ESGO–ESTRO–ESP guidelines for the 

management of patients with endometrial carcinoma: Update 

2025. The Lancet Oncology, 26(8), e423–e435. 

https://doi.org/10.1016/S1470-2045(25)00167-6 

Erfiandi, F., Balqis, S. A. A., Salima, S., Mantilidewi, K. I., 

Kurniadi, A., & Wibowo, V. D. (2023). Gambaran faktor 

risiko kanker endometrium di RSUP Dr. Hasan Sadikin pada 

tahun 2020–2022. Indonesian Journal of Obstetrics & 

Gynecology Science, 6(3), 452–459. 

https://doi.org/10.24198/obgynia.v6i3.578 

Himpunan Onkologi Ginekologi Indonesia. (2018). Pedoman 

Nasional Pelayanan Kedokteran Kanker Ginekologi. 

HOGI/POGI. 

Jamieson, A., et al. (2023). Clinical behavior and molecular 

landscape of stage I p53-abnormal low-grade endometrioid 

endometrial carcinomas. Clinical Cancer Research, 29(23), 

4949–4957. https://doi.org/10.1158/1078-0432.CCR-23-1397 

Kementerian Kesehatan Indonesia. (2021). Epidemiologi Kanker 

Endometrium Indonesia 2000–2019. 

Köbel, M., Ronnett, B. M., Singh, N., Soslow, R. A., Gilks, C. B., 

& McCluggage, W. G. (2019). Interpretation of p53 

immunohistochemistry in endometrial carcinomas: Toward 

increased reproducibility. International Journal of 

Gynecological Pathology, 38(Suppl. 1), S123–S131. 

https://doi.org/10.1097/PGP.0000000000000488 

Meijs-Hermanns, P., et al. (2025). Improving pre-operative binary 

grading: Relevance of p53 and PR expression in grade 2 

endometrioid endometrial carcinoma. International Journal of 

Gynecological Cancer, 35(4), 101682. 

https://doi.org/10.1016/j.ijgc.2025.101682 

Memon, A., Bannister, P., Edensor, S., & Tattan, M. (2022). 

Endometrial cancer: Current epidemiology, detection, and 

management. Nova Science Publishers. 

Nakamura, M., Obata, T., Daikoku, T., & Fujiwara, H. (2019). The 

association and significance of p53 in gynecologic cancers: 

The potential of targeted therapy. International Journal of 

Molecular Sciences, 20(21), 5482. 

https://doi.org/10.3390/ijms20215482 

Singh, N., Piskorz, A. M., Bosse, T., Jimenez-Linan, M., Rous, B., 

Brenton, J. D., Gilks, C. B., & Köbel, M. (2020). p53 

immunohistochemistry is an accurate surrogate for TP53 

mutational analysis in endometrial carcinoma biopsies. The 

Journal of Pathology, 250(3), 336–345. 

https://doi.org/10.1002/path.5375 

Sofyan, N., Sudiana, I. K., & Askandar, B. (2020). Profile of 

endometrial cancer patients in the third referral hospital in 

Surabaya based on known risk factors. Biomolecular and 

Health Science Journal, 3(2), 66. 

https://doi.org/10.20473/bhsj.v3i2.22141 

Stavropoulos, A., Varras, M., Vasilakaki, T., Varra, V. K., Tsavari, 

A., Varra, F. N., Nonni, A., Kavantzas, N., & Lazaris, A. C. 

(2019). Expression of p53 and PTEN in human primary 

endometrial carcinomas: Clinicopathological and 

immunohistochemical analysis and study of their concomitant 

expression. Oncology Letters, 17(5), 4575–4589. 

https://doi.org/10.3892/ol.2019.10093 

Vermij, L., et al. (2022). p53 immunohistochemistry in 

endometrial cancer: Clinical and molecular correlates in the 

PORTEC-3 trial. Modern Pathology, 35(10), 1475–1483. 

https://doi.org/10.1038/s41379-022-01102-x 

WHO Classification of Tumours Editorial Board. (2020). Female 

genital tumours (5th ed., Vol. 4). International Agency for 

Research on Cancer. 

Yano, M., Ito, K., Yabuno, A., Ogane, N., Katoh, T., Miyazawa, 

M., Miyazawa, M., Hasegawa, K., Narahara, H., & Yasuda, M. 

(2019). Impact of TP53 immunohistochemistry on the 

histological grading system for endometrial endometrioid 

carcinoma. Modern Pathology, 32(7), 1023–1031. 

https://doi.org/10.1038/s41379-019-0220-1 

Zhu, B., Gu, H., Mao, Z., Beeraka, N. M., Zhao, X., Anand, M. P., 

Zheng, Y., Zhao, R., Li, S., Manogaran, P., Fan, R., 

Nikolenko, V. N., Wen, H., Basappa, B., & Liu, J. (2024). 

Global burden of gynaecological cancers in 2022 and 

projections to 2050. Journal of Global Health, 14, 04155. 

https://doi.org/10.7189/JOGH.14.04155 

 



 

THIS PAGE INTENTIONALLY LEFT BLANK 


