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Abstract

Various histological cell types, high histological grade, extensive myometrial invasion, and the presence of lymphovascular involvement are
recognized as risk factors for disease development. Individuals carrying mutations in MutL homolog 1 (MLH), MutS homolog 2 (MSH2), MutS
homolog 6 (MSH6), or postmeiotic segregation increased 2 (PMS2) genes face an increased susceptibility to both endometrial and colorectal
malignancies, with a lifetime risk ranging from 40% to 60%. This research aimed to investigate the prevalence of specific immunohistochemical
(IHC) markers and microsatellite instability in endometrial carcinomas and explore potential associations with patient characteristics and clinical
outcomes. Out of 58 patients with comprehensive follow-up data, a subgroup of 21 cases underwent rigorous IHC evaluation, involving estrogen
receptor (ER), progesterone receptor (PR), Ki67, MLH1, MSH2, MSH6, PMS2, and p53 markers. Statistical analysis, employing the x2 (chi-
squared) test, was conducted to assess the connection between individual IHC markers and clinical outcomes, with particular emphasis on
the influence of radiation, chemotherapy, or brachytherapy treatment, as well as the occurrence of recurrence or mortality. Notably, significant
correlations were observed in cases where MSH2 and MSH6 exhibited positive results, indicating their association with the use of chemotherapy
and brachytherapy. However, the analysis pertaining to International Federation of Gynecology and Obstetrics (FIGO) stage or tumor grade

did not reveal any statistically significant relationships with these parameters.
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=& Introduction

Endometrial carcinoma (EC) stands as the prevailing
gynecological malignancy afflicting American women, and
in 2022, it is estimated to have contributed to approximately
39 300 new cases and 6600 fatalities [1]. Many women
with early-stage EC experience recurrence and eventually
pass away from the illness, despite receiving definitive
surgical treatment. Factors such as specific histological
cell types, high histological grade, extensive myometrial
invasion, and the involvement of lymphovascular pathways
are established risk determinants for disease progression
[2]. Obesity, unopposed estrogen states (such as polycystic
ovarian syndrome), early menarche or late menopause and
genetic cancer syndromes such as Lynch syndrome (LS) and
Cowden syndrome are all risk factors for EC [3]. Conversely,
protective factors against EC include experiencing multiple
pregnancies (multiparity) and use of oral contraceptives.
Of particular significance is LS, an inherited condition
stemming from germline mutations within genes responsible
for deoxyribonucleic acid (DNA) mismatch repair (MMR).
This syndrome accounts for approximately 3% of all
instances of endometrial malignancies [2]. Individuals

harboring mutations in genes such as MutL homolog 1
(MLHI), MutS homolog 2 (MSH2), MutS homolog 6
(MSH6), or postmeiotic segregation increased 2 (PMS?2)
face an escalated risk for both endometrial and colorectal
cancers, with a lifetime risk ranging from 40% to 60% [3].
Furthermore, these individuals carry a lifetime susceptibility
0f 9% to 12% for ovarian cancer [4].

In recent years, there has been a notable upswing in the
integration of molecular analysis and tailored molecular-
based therapies in the context of patient-centered care for
EC [5]. This reflects the growing emphasis on leveraging
molecular insights to inform treatment strategies, optimizing
the management of this complex malignancy.

Aim

The aim of this study was to investigate potential
correlations between specific immunohistochemical (IHC)
characteristics and post-surgical prognosis in patients
diagnosed with EC. By analyzing the expression patterns
of these IHC markers, we aimed to elucidate their potential

prognostic significance in predicting disease outcomes
following surgical intervention. Through comprehensive
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examination and statistical analysis of patient samples, we
seek to identify any associations between the expression
levels of these markers and key clinical parameters, such
as disease recurrence, overall survival, and response to
treatment. Ultimately, our goal was to contribute valuable
insights into the development of more accurate prognostic
tools and personalized treatment strategies for patients
undergoing surgical management of EC.

= Patients, Materials and Methods

We identified a total of 58 patients who had received a
pathological diagnosis of EC through a retrospective analysis.
Surgical staging procedures were carried out on all patients
at the Prof. Dr. Panait Sirbu Clinical Hospital of Obstetrics
and Gynecology, Bucharest, Romania, between 2020 and
2022. Approval for this research inquiry was obtained from
the Institutional Review Boards of the Prof. Dr. Panait Sirbu
Clinical Hospital of Obstetrics and Gynecology. A prospective
study was conducted to collect socio-demographic, lifestyle,
and medical data. Clinical information was extracted from
medical and pathology records, including details about
histological subtypes (endometrioid, serous, clear cell,
carcinosarcoma), tumor stage (I, II, III, and IV), tumor
grade (1, 2, and 3), presence of lymphovascular space
invasion (LVSI; yes, no/unknown), and adjuvant therapy
(brachytherapy, chemotherapy, radiotherapy; whether any
of these treatments were administered or not). The staging
of cases was performed according to the criteria established
by the International Federation of Gynecology and Obstetrics
(Federation Internationale de Gynécologie et d’ Obstétrique
—FIGO) in 2009. Each slide was individually assessed to
confirm the diagnosis, histological subtype, and grade.
Further in our study, we performed IHC staining on 4 pm
thick whole tissue sections using the following antibodies:
anti-estrogen receptor (ER, clone 6F11), anti-progesterone
receptor (PR, clone 1A6), anti-p53 (clone DO7), anti-Ki67
(clone MIB1), anti-MLHI1 (clone M1), anti-MSH2 (clone
G219-1129), anti-MSH6 (clone SP93), and anti-PMS2
(clone A16-4), following the manufacturer’s guidelines.
For p53 immunostaining, we categorized our interpretation
into two groups: wild-type or mutated, encompassing over-
expression or null patterns. Regarding the IHC expression
of MLH1, MSH2, MSH6, and PMS2, adjacent normal
tissue and surrounding tissue lymphocytes were utilized as
internal positive controls for each case. The classification
of MMR immunohistochemistry was also divided into
two categories: intact or deficient, based on the nuclear
staining of the tumor compared to the corresponding internal
control. To quantify the expressions of ER, PR, and Ki67,
we calculated the percentage of positive tumoral nuclei.
In cases with suboptimal specimen fixation, as occasionally
observed in hysterectomy specimens, staining patterns
displayed shifts from well-fixed to less well-fixed areas.
In these cases, the interpretation of staining predominantly
depended on the well-fixed regions.

A total of 58 patients underwent evaluation, with only
21 of them undergoing immunohistochemistry tests on the
specimens following surgical intervention. The purpose of
these tests was to determine whether there is a correlation
between the expression of specific IHC characteristics and
the prognosis of the disease after surgery.

=& Results

Patients’ characteristics, surgical
interventions, follow-up

Comprehensive follow-up data was available for all
the patients. Out of the total sample size of 58 patients, a
subset of 21 individuals had a satisfactory immunohisto-
chemistry analysis, while the remaining patients did not
undergo this specific diagnostic test. The mean age at
the diagnostic of the disease for the entire sample was
62.149.53 years (Table 1). The average body mass index
(BMI) in this group was 31.91 kg/m?, ranging from
20.7 kg/m? to 44.4 kg/m?, which typically falls into the
category of degree I obesity. At the initial diagnosis, only
10 individuals in the patient cohort were identified as
smokers. The primary presenting symptom prompting
medical consultation was post-menopausal metrorrhagia,
which occurred in around 86.2% of the cases. Two
individuals were diagnosed with breast cancer and
subsequently had surgical intervention. Additionally, they
were receiving Tamoxifen medication as part of their
treatment regimen at the moment of presentation. Table 1
offers detailed information in relation to the patients’
personal medical backgrounds.

Table 1 — Patients’ characteristics

Patients’ characteristics Values

Mean age [years] 62.1£9.53

Mean BMI [kg/m?] 31.91+5.58
Environment (U/R) [n / %] LF’{((‘%’/Q%ZZ));
Smoking [n/ %] 10/17.24%
Post-menopausal metrorrhagia [n / %] 50/86.2%
High blood pressure [n / %] 44 /75.86%
Diabetes mellitus [n / %] 12/20.86%

Cardiac dlse;s;rgzcsr;e[’r;u/co/?]eart disease 5/8.62%
Thyroid affliction [n / %] 11/18.96%
Dyslipidemia [n / %] 15/25.86%

BMI: Body mass index; n: No. of patients; R: Rural; U: Urban.

The major surgical technique that occurred most often
was laparotomy for total hysterectomy with bilateral
salpingo-oophorectomy, accounting for 58.62% of cases
(Figure 1).

Surgical interventions
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Figure 1 — Graphical representation of the various
surgical interventions performed.

Laparoscopic total hysterectomy with bilateral salpingo-
oophorectomy was performed in 37.93% of the cases. Two
cases had class B1 radical hysterectomy. In a total of eight
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cases, the sentinel lymph node was solely identified and
examined by laparoscopic procedures, employing either
Indocyanine Green or Methylene Blue as the contrasting
agent. A total of 30 individuals had bilateral pelvic
lymphadenectomy, which was done using either laparoscopic
or laparotomy techniques. All cases were conducted without
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any difficulties during the surgical procedure, and the
immediate postoperative progress was favorable.

The macroscopic examination of hysterectomy specimens
revealed that the tumor was diffuse throughout the uterine
cavity in 87.7% of cases and developed in a polyp in 12%
of cases (Figure 2, A and B).
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Figure 2 — Macroscopic features of endometrial carcinoma: tumoral mass with irregular borders, diminished consistency,
with areas of necrosis and hemorrhage. Comparative view of the tumor’s growth patterns and spread within the uterine
structure: (A) Carcinoma invasively penetrating more than half of the myometrium; (B) Carcinoma developed within

an endometrial polyp.

According to histological analysis, endometrioid
adenocarcinoma was the predominant histological type,
accounting for 87.93% of cases. Non-endometrioid
carcinomas comprised 10 (10.34%) cases, including four
cases of serous carcinoma and two cases of clear cell
carcinoma (Figure 3, A-D). Myometrial invasion was
observed in all cases, with it exceeding 50% of the
myometrial thickness in 42 (72.41%) cases. Seven cases
showed lymphovascular invasion, and five cases showed
perineural invasion was observed in five of these cases. In
the majority (96.5%) of cases, the characteristic myometrial
infiltration pattern was classical. However, one case exhibited
an atypical infiltration pattern known as the MELF pattern,
characterized by microcystic, elongated, and fragmented
glands. This particular case involved a grade 2 endometrioid
carcinoma. Furthermore, in two (13%) cases, we observed
the colonization of adenomyosis foci.

The tumors were classified based on the World Health
Organization (WHO) criteria. Among the endometrioid
malignancies, 26 were categorized as grade 1 (G1), 22
were classified as grade 2 (G2), and 10 were designated
as grade 3 (G3). The assignment of FIGO stages to all
patients was determined by evaluating intraoperative and
pathological evidence. In our series, tumor staging revealed
40 cases at stage 1A, 16 at stage IB, two at stage II at the
time of the diagnostic.

In the conducted investigation, it was shown that none
of the patients needed neoadjuvant therapy. In two cases,
radiation as a standalone treatment modality sufficed,
whereas in one case brachytherapy alone was considered
sufficient. In 10 cases, the administration of radiotherapy
was required, either in conjunction with chemotherapy in
eight cases or with brachytherapy in eight cases.

The follow-up duration for our study ranged from one to
four years. At the point of last communication, there were

54 individuals who were alive without any discernible
signs of illness, while two individuals were still alive but
had experienced a documented relapse (vaginal recurrence).
Additionally, one individual had passed away due to the
condition, while another individual had succumbed to
circumstances unrelated to the sickness [coronavirus
disease 2019 (COVID-19) infection].

Immunohistochemical analysis

As previously mentioned, immunohistochemistry was
conducted in 21 cases. A comprehensive assessment was
conducted on a set of markers, including ER (Figure 4),
PR, Ki67, vimentin, MLH1, MSH2, MSH6, PMS2, p53.
The maximum count seen in each specimen was recorded:
71.42% had positive staining for ER, 57.14% had positive
staining for PR, 8.62% displayed mutated pattern for p53
(Figure 5, A and B) and Ki67 (Figure 6, A and B) varied
between 15% and 80%. The deficiency of MMR status
was determined when the IHC analysis revealed a total
absence of nuclear expression in carcinoma cells for one
or more MMR proteins, including MLH1, MSH2, MSH6,
and PMS2, indicating microsatellite instability (MSI):
seven cases showed loss of both MLH1 and PMS2, three
cases showed loss of both MSH2 and MSH6 and one case
showed isolated loss of PMS2. Conversely, in the rest of
the cases all four MMR proteins showed nuclear expression
on IHC, suggesting a microsatellite stable (MSS) status
(Figure 7).

A study using the y? (chi-squared) test (Pearson’s
correlation) was conducted to examine the relationship
between each IHC marker and clinical outcome, specifically
in relation to treatment with radiation, chemotherapy, or
brachytherapy, as well as the occurrence of recurrence or
mortality.
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glandular structures, low-grade nuclei; (B) G2 endometrioid adenocarcinoma with areas of squamous metaplasia; (C) G3
endometrioid adenocarcinoma — poorly differentiated tumor cell nests that are mostly solid, with little to no glandular
formation; (D) Serous carcinoma — prominent nuclear atypia, papillary structures. HE staining: (A, C and D) x40; (B) x100.
HE': Hematoxylin—Eosin.
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Figure 4 — ERs positive in tumoral cells. IHC staining, <40.

ER: Estrogen receptor; IHC: Immunohistochemical.

The analysis included variables such as FIGO stage
of disease, tumor grade and each individual IHC marker.
Upon doing individual analyses of each marker, it was
determined that there exists no statistically significant
association (p>0.05) between the ER, PR, p53 immuno-
markers and the likelihood of receiving postoperative
treatment including radiation, chemotherapy, or brachytherapy
and also there was no statistically significant correlations
between these immunomarkers and the probability of disease

recurrence. No statistically significant associations were
identified between the presence of MLHI1 or PMS2 and
the aforementioned variables. No statistically significant
link was identified between the F/GO stage or tumor grade
and the same factors, as per the investigation conducted
to explore this relationship.

In contrast, concerning the Ki67 immunomarker, our
examination using the y° test unveiled a statistically
significant relationship between Ki67 immunoexpression
and the requirement for brachytherapy as part of the
treatment regimen (p=0.027). However, no statistically
significant associations were detected between Ki67
immunoexpression and the administration of chemotherapy
or radiotherapy, nor were any significant links established
between Ki67 immunoexpression and the occurrence of
disease recurrences.

After analysis of the findings related to MSH2, it
becomes evident that a statistically significant association
exists between the presence of this marker and the
administration of chemotherapy (p=0.017) and brachytherapy
(»p=0.033). However, no statistically significant correlation
is seen between MSH2 and chemotherapy or the likelihood
of recurrence. Similar findings of statistical significance
were seen in cases with MSH6 positive — a statistically
significant association between expression of the marker and
chemotherapy (p=0.017) and brachytherapy (p=0.033).
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of p53 protein within the cell nuclei, which suggests a mutation in the TP53 gene; (B) Wild-type p53 immunostaining
reveals a weaker and less extensive staining pattern, indicative of the normal regulatory role of p53 in the cell. IHC
staining: (A) x40; (B) x100. IHC: Immunohistochemical; TP53: Tumor protein p53.
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Figure 6 — Ki67 immunostaining in tumor ¢
a lower PI; (B) 80% positivity rate, suggesting a higher PI. IHC staining: (A and B) x40. IHC: Immunohistochemical;
PI: Proliferative index.
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= Discussions

The joint effort on EC conducted by The Cancer Genome
Atlas (TCGA) has successfully discovered four unique
prognostic subtypes of EC [6]. These subtypes were
determined based on genetic anomalies, holding considerable
implications for the potential tailoring of adjuvant therapy
with greater precision. The molecular categorization
demonstrates a significant association with patient prognosis
and has the potential to enhance the identification of early-
stage patients who might potentially derive benefits from
adjuvant therapy. Nevertheless, the implementation of
genomic technologies, such as genome sequencing, can incur
significant costs and present technical challenges, particularly
in the context of extracting DNA from tissue samples [7, 8].

These four EC subgroups are defined as follows:

(1) DNA polymerase epsilon (POLE) ultra-mutated:
characterized by an exceptionally high mutation burden in
the exonuclease domain of the POLE gene, resulting in the
inactivation of POLE and the failure of DNA proofreading
during replication.

(2) MSI hypermutated: exhibiting a heightened level
of MSI, which contributes to a high mutation rate.

(3) Copy-number low (no specific molecular profile —
NSMP): this subgroup lacks a distinct molecular profile and
is identified by the preservation of p53 and MMR IHC
expression.

(4) Copy-number high (p53 abnormal — p53abn):
characterized by abnormal p53 THC expression, including
complete loss and/or overexpression of the p53 protein
[6].
The mismatch repair deficient (MMRd) tumor phenotype
accounts for around 17-33% of all cases of endometrial
malignancies [9]. Initially, the molecular profile in question
was seen in individuals diagnosed with LS, a hereditary
condition associated with a 60% lifetime probability of
developing EC [9]. Moreover, the presence of a particular
molecular genetic modification, arising from a malfunction
in the human (W)MLH1, h(MSH2, hMSHG6 or hPMS2 MMR
genes, has been seen in sporadic tumors referred to as MMRd
or Lynch-like syndrome tumors. Tumors that do not exhibit
any abnormalities in the MMR genes are categorized as
mismatch repair proficient (MMRp) [10]. Recent research
has established that employing aberrant p53 immuno-
histochemistry is a reliable approach for identifying cases
with tumor protein p53 (7P53) gene mutations in endometrial
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malignancies [9]. These mutations are found in around 25%
of all EC cases [10, 11]. The use of abnormal p53 IHC in
biopsies has shown a specificity of 94% and a sensitivity of
91% [11]. The prevalence of POLE mutations in endometrial
malignancies is 8.59%, with a majority of these changes being
observed in early stages (I-1I) at a rate of 89.51% [12].
Additionally, a significant proportion of these mutations are
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found in tumors of the highest grade (3), accounting for
51.53% of cases [12]. Several IHC markers have been
investigated in previous studies, including ER, PR, human
epidermal growth factor receptor 2 (HER2) and Ki67.
However, none of these markers have demonstrated consistent
enough results to be routinely used for the subclassification
of EC [13].

Figure 7 — MMR immunoreactivity — different pattern expression of MMR proteins in cells (MLH1, MSH2, MSH6, and
PMS?2). Each row indicates different combinations of protein loss. The top row shows all proteins intact, indicating
normal MMR function. The subsequent rows show loss of different proteins: MLH1 and PMS?2 loss, MSH2 and MSH6
loss, and isolated PMS?2 loss (IHC staining). IHC: Immunohistochemical; MLH1: MutL homolog 1; MMR: Mismatch
repair; MSH2: MutS homolog 2; MSH6: MutS homolog 6; PMS2: Postmeiotic segregation increased 2.

Over the course of the last decade, there has been
notable progress in both the study and practical use of
immunohistochemistry markers across a range of malignant
and non-malignant medical conditions. Consequently, it is
plausible that each of the markers under investigation has

the potential to indicate a higher likelihood of malignancy if
its expression deviates from normal [2]. Moreover, these
markers might potentially be targeted in the future for
therapy that is specifically customized at the molecular
level (Table 2).

Table 2 — Immunohistochemical markers. Adapted from Gossett et al. [14]

Immunomarker Function Role in tumorigenesis
The process of arresting the cell cycle is used to The absence of the wild-type gene results in uncontrolled
p53 . ’ : . h :
facilitate DNA repair and to induce apoptosis. proliferation.
ER A diverse array of regulatory functions. The regulatory lr_n‘luence on sev_eral additional pa_thways is
characterized by uncertainty and complexity.
PR A diverse array of regulatory functions. The regulatory influence on several additional pathways is

intricate and characterized by a state of uncertainty.

The gene is ubiquitously expressed in both normal
and cancerous tissues throughout the cell cycle,

Ki67
with the exception of the GO phase.

The observed phenomenon indicates an increase in
cellular division and mitotic activity.

DNA: Deoxyribonucleic acid; ER: Estrogen receptor; PR: Progesterone receptor.

During the early 1990s the primary emphasis in the
study of hereditary nonpolyposis colorectal cancer (HNPCC)
progression was directed towards investigating mutations
occurring in the MLH1 and MSH?2 genes [15]. Initially, it
was hypothesized that the four MMR proteins only operated
as a heterodimer complex [15]. In the event that one of the

two proteins (MLH1 with PMS2 and MSH2 with MSH6)
was absent, the complex would cease to function, and the
expression of the other protein would be inhibited [16].
Therefore, the use of four proteins in immunohistochemistry
enhances the detection of instances with MMR deficiency.
Furthermore, Goodfellow ef al. conducted a study with a




Prognostic implications of immunohistochemistry in patients with endometrial cancer 191

cohort of 1002 patients diagnosed with EC [17]. Their
findings revealed that the most prevalent problem in the
DNA MMR system was the loss of MLH]I, followed by
combined losses of MSH2 and MSH6, and then isolated
loss of MSH6 [17]. Multiple papers have shown a higher
occurrence of MSH6 mutations in patients with EC compared
to patients with HNPCC tumors [17]. Therefore, it is essential
to do IHC screening on individuals diagnosed with EC using
the four specified proteins [18]. The correlation between
MMR deficient tumors and outcomes in women diagnosed
with EC remains incompletely established. Several research
has shown a significant increase in survival rates among
women with MMR deficient tumors [19]. However, other
studies have reported worse outcomes or no discernible
changes [20]. The findings of subsequent studies with varying
designs assessing survival using multivariate analysis
reported inconsistent results regarding these associations
[19,20,21,22]. On the other hand, one study, which analyzed
109 patients with endometrioid and non-endometrioid
subtypes of EC, found no association between tumor MMR-
deficiency and survival [23]. In contrast, another study
involving 191 patients reported improved survival for MMR-
deficient EC based on immunohistochemistry results [24].
Furthermore, no association between tumor MMR class and
outcome was observed in a study of 1024 patients with
epigenetic MMR defective EC or “probable MMR mutation”
[25]. This latest investigation involving 466 women revealed
that endometrioid MLH[-methylated MMR-deficient EC
cases exhibited a significantly lower recurrence-free survival
rate according to the univariate analysis (p<0.001) [26].
Previous studies have shown that MSH6 may serve as a
possible prognostic indicator in EC. Specifically, elevated
levels of MSH6 in hysterectomy tissue have been linked to
unfavorable outcomes and the presence of non-endometrioid
subtypes [27, 28]. Emerging evidence suggests that MSH6
serves as an independent prognostic factor for survival
outcomes in a subset of EC patients. Specifically, individuals
falling within this category may face increased risks of
disease recurrence despite their low-grade histological
profile. Several investigations have demonstrated that the
presence of MSH6 in endometrioid low-grade histology
serves as an independent prognostic factor for unfavorable
survival outcomes [29].

Recognizing the prognostic significance of MSH6
expression in endometrioid low-grade histology has clinical
implications. Despite their histological classification, patients
with MSH6 expression may warrant more vigilant follow-up
and a reconsideration of treatment strategies. This subgroup
represents a minority, approximately 7% of the population
[29], but their increased risk of recurrence underscores the
need for individualized care. These findings emphasize the
importance of personalized treatment strategies and closer
surveillance for individuals falling into this category.
In summary, a thorough evaluation of MSH6 may hold
the potential to enhance the prognostic assessment of pre-
operative EC patients, ultimately aiding in the stratification
of patients for invasive surgical procedures and additional
therapeutic interventions [28, 29]. While our current
investigation did not establish a definitive correlation
between MMR status, specifically MSH2 or MSH6, and the
overall prognosis of the disease, we did identify a notable
association between these factors and the likelihood of
requiring chemotherapy or brachytherapy.

In relation to their correlation with other clinico-
pathological factors, it was observed that ER exhibited
a significant association with grade 1-2 tumors [30].
Conversely, positive PR expression demonstrated a
significant association with various favorable prognostic
factors, such as reduced myometrial invasion, endometrioid
histology, grade 1-2 tumors and the absence of lymph node
involvement [31]. Numerous studies have shown the
correlation between ER and PR expression and several
favorable clinicopathological characteristics, such as
endometrioid histology, well-differentiated tumor, and
limited myometrial invasion [32—34]. Nevertheless, our
investigation was unable to establish a correlation between
the expressions of ER, PR, and other prognostic variables.

The presence of a p53 mutation is a significant prognostic
indicator for both serous and endometrioid tumors [35].
The determination of 7P53 gene mutation status was
conducted using immunohistochemistry to assess p53
expression, categorizing it as either wild-type or mutant.
Previous research has highlighted a noteworthy correlation
between p53 expression and high-grade tumors, disease
stage, cervical involvement, and adnexal involvement.
Additionally, it has been observed that endometrioid
carcinoma with wild type p53 exhibited a two-year disease-
free survival rate of 100%, whereas the p53 mutant variety
had arate of 86.2% [35]. In the current study, approximately
15.9% of patients were reclassified into the high-risk
category, necessitating the consideration of chemotherapy
and radiation treatment. This reclassification was based on
the assessment of their pS3 mutation status, in accordance
with the European Society of Gynecologic Oncology
(ESGO)—-European Society of Radiation Therapy and
Oncology (ESTRO) 2021 Consensus classification [36].
However, in the present investigation, we did not identify any
statistically significant correlation between p53 expression
and prognostic variables.

Study limitations

The extent of our research is limited due to the small
number of patients included in our study, and an even
smaller subset underwent IHC analysis. As a result, the
applicability of our findings to a more extensive range of
patients is restricted. To validate our results effectively,
it is imperative to conduct randomized trials involving larger
and more diverse patient cohorts. While our study of EC
and THC analysis provides valuable insights, it is important
to acknowledge its limitations. Primarily, the study was
conducted at a single center, potentially limiting the
generalizability of our findings to broader populations.
The small number of subjects included in the study further
restricts the statistical power and may introduce biases that
could impact the robustness of our conclusions. Additionally,
the retrospective nature of the study design poses inherent
limitations, such as the reliance on existing medical records
and potential inconsistencies in data collection. Furthermore,
variations in laboratory techniques and interpretations of
IHC staining across different pathologists may introduce
variability in the results. Despite these limitations, our study
serves as a foundation for future research endeavors aimed
at validating our findings in larger, multicenter cohorts and
exploring additional factors that may influence the prognostic
significance of IHC markers in EC.
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& Conclusions

Although the current study could not definitively uncover
an IHC marker that may effectively differentiate prognostic
implications, our research efforts are ongoing in order to
identify molecular markers that may better fulfill this
objective. The use of tumor banking and collaborative
efforts among different institutions should enhance the
meaningfulness and statistical power of IHC assessment
in a substantial percentage of ecarly-stage endometrial
malignancies. It is our belief that the molecular profiling of
tumors in individual patients has the potential to enhance
prognostication and customize therapy, hence enabling the
development of more targeted and less harmful treatment
approaches. The research suggests that immunohistochemistry
may be used to evaluate somatic p53 mutations in endometrial
samples, regardless of their histological characteristics. This
finding may contribute to the identification of aggressive
tumors, thereby facilitating the customization of surgical
procedures, the development of appropriate adjuvant
treatments and the establishment of effective follow-up
protocols. Immunohistochemistry including the expression
of all four proteins, together with methylation of the MLH
promoter, continues to be the preferred diagnostic method
due to its reproducibility, cost-effectiveness, and suitability
for regular clinical use. The use of molecular categorization,
such as MMRd tumors, has played a crucial role in the
determination of prognosis.
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