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Editorial

Endometrial carcinoma: past, present, and future
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Endometrial carcinoma (EC) is one of the most frequent
malignant gynecological cancers, and in particularly in the
industrialized countries with a high standard of living and
a food surplus [1]. About 69% of endometrial tumors are
diagnosed at early stage and about 83% of women survive
five years after diagnosis. The mechanisms that predispose
to EC, especially the most common ones, are well known. It
is a multifactorial disease, based on lifestyles and complex ge-
netic and epigenetic factors. This etiopathogenic complex-
ity outlines an intrinsically complex pathology. However, for
years, this disease has been simply divided and trivialized into
two main groups: estrogen-dependent (type I) and estrogen-
independent (type II) [2, 3]. The EC is considered a cancer
with a favorable prognosis and widely spread, so the litera-
ture has not reported hypotheses of centralization of treat-
ment. It is a tumor, therefore, far from the well-defined
diagnostic-therapeutic structure of ovarian carcinoma, rarer
and more lethal. But over time, when we daily deal with this
type of cancer, we realize that not all ECs have a favorable
prognosis, and some of them resemble ovarian carcinoma.
This happens not only for Type II but also for some Type I
tumors that sometimes show a surprisingly unexpected ag-
gressive behavior [2]. The European Society for Medical
Oncology (ESMO) has identified specific prognostic factors
(i.e., age, FIGO stage, histotype, depth of myometrial inva-
sion, lymphovascular space invasion, and lymph node metas-
tases) on which clinicians based the multidisciplinary thera-
peutic approach (surgery, radiotherapy, and chemotherapy)
[4–6]. However, the conventional risk stratification system
appears to be insufficient and inadequately informative in
current clinical practice. Specifically, from a surgical point
of view, traditional parameters are not fully appropriate to
define the role and clinical relevance of lymphadenectomy
[7]. In this regard, randomized trials have provided uncer-
tain results, leaving the sentinel lymphnode to solve the long-
standing problem of lymph node staging [8, 9]. In addition,

the traditional classification/prognostic system is also imper-
fect for the selection of patients for possible adjuvant treat-
ment: the indication for radiotherapy and/or chemotherapy
often remains amulti-optional choice. Although the prelimi-
nary PORTEC studies have tried to clarify this complex issue,
current clinical practice often presents challenges in identi-
fying the most appropriate therapeutic approach [10]. Fi-
nally, the sole histopathological parameters used to identify
risk factors are not always easily reproducible, particularly in
high-grade carcinomas and those with intratumoral hetero-
geneity. All these factors suggest that EC is inappropriately
treated due to subjective interpretation of clinico-pathologic
characteristics even by experienced clinicians.

In 2013, the results of The Cancer Genome Atlas (TCGA)
project have revolutionized the knowledge of endometrial
cancer both from a biological and clinical point of view [11].
Specifically, the TCGA study has introduced a new molec-
ular classification of EC with a relevant prognostic impact
and thus a potential implication in the clinical management
of patients [11]. TheTCGA analysis emphasizes that EC does
not represent a single entity, but a group of tumors that may
share genomic features with serous ovarian cancer, basal-like
breast cancers, and colorectal cancer. Moreover, some en-
dometrioid and serous tumors are molecularly distinct, while
others are similar, suggesting that someECsmay benefit from
common treatment. Based on this classification, four EC sub-
groups have been identified: (i) ultra-mutated tumors char-
acterized by pathogenic variants in the exonuclease domain
of DNA polymerase-epsilon (POLE); (ii) hyper-mutated car-
cinomas characterized bymicrosatellite instability (MSI); (iii)
a copy-number low groupwith a lowmutational burden; and
(iv) a copy-number high groupwith frequentTP53mutations
(Fig. 1).

These subgroups differ not only at the molecular and
pathological level but also in their prognosis. In particu-
lar, POLE mutated EC patients have an exceptionally good
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Fig. 1. The figure shows the algorithm used to define to which sub-
class of the newmolecular classification (TCGA) the tissue under ex-
amination belongs.

prognosis despite their association with high-grade histol-
ogy, while copy-number high ECs show poor outcome, even
when diagnosed at early stage [12]. Therefore, these molec-
ular characteristics can be used not only for patient classifi-
cation and risk stratification but also to adapt surgery, ad-
juvant strategies, and patient observation. The molecular
classes proposed by the TCGA have been fundamental in
evolving the dualistic Bokhman model into a more refined
and molecular-based system. To translate TCGA molecu-
lar groups into clinical practice, two groups have proposed
and validated molecular classifiers using surrogate markers
(POLE sequencing, microsatellite instability, and p53 muta-
tion/alteration) to identify the different EC classes. The “sur-
rogate” molecular subgroups identified by these approaches
are similar but not identical to the four genomic subtypes de-
scribed by TCGA: (i) the DNA polymerase Epsilon (POLE),
with mutations in the exonuclease domain in exons 9–14,
corresponds to the ultramutated subtype; (ii) tumors with
mismatch repair deficiency (MMRd), which shows the loss
of one or more mismatch repair proteins, corresponding to
the hypermutated subtype [13]; (iii) p53 abnormal (p53abn)
tumors showing an aberrant p53 immunostaining, corre-
sponding to the copy-number high subtype; (iv) p53 wild-
type (p53wt) or so-called with no specific molecular profile—
NSMP ECs corresponding to the copy-number low group.

Different to TCGA analysis which was performed on fresh
frozen tissue using expensive and complex molecular tech-
niques, the surrogate algorithms can be applied to formalin-
fixed and paraffin-embedded (FFPE) material using methods
routinely applied in pathology laboratories at most cancer
centers. This has led to a diagnostic algorithm that incor-
porated molecular characteristics, resulting in a novel, more
objective, and clinically meaningful EC classification that has
been also suggested by the most recent 2020 World Health
Organization Classification of Female Genital Tumors and
ESGO/ESTRO/ESP guidelines [14–16]. However, indepen-
dently by the molecular subtype, certain histopathological
characteristics, such as the extent of lymphovascular space in-
vasion (LVSI) and stage, do not have a molecular surrogate
and will remain essential in the pathological assessment. It is
reasonable that molecular and clinicopathologic prognostic
grouping systems will likely work better together.

The novelty of the new classification has led to a concor-
dance between biopsy samples, curettage, and final hysterec-
tomy, thus providing information that could be used to plan
the timing and extent of the surgery.

But the story does not end here, and we expect further
episodes hoping for a happy ending especially in the refine-
ment of new molecular prognostic factors. Currently, it is
unclear how other potential molecular prognostic factors,
such as mutations in CTNNB1 or PIK3CA genes, and L1CAM
overexpression, should be integrated into TCGA EC sub-
groups.

The great innovation of the new molecular classification
has overwhelmed all the main research groups dealing with
gynaecological oncology that have applied and validated the
results of the two groups (PORTEC and ProMisE) comparing
the old classification with the new ones [17, 18]. Recently,
our group has investigated the feasibility and the prognos-
tic impact of the surrogate TCGA molecular classification of
endometrial carcinoma into the clinical setting proposing an
immuno-molecular algorithm for improving risk stratifica-
tion, in particular in the NSMP tumors [19].

In conclusion, we believe that the new TCGA classifi-
cation may help to standardize the prognostic stratification
of patients could provide a framework for subclass-specific
study designs that should be developed in the coming years
to examine the potential benefit of personalizedmanagement
of patients. However, there are still open biological and clin-
ical questions to be investigated regarding the identification
of specific markers associated with tumor aggressiveness and
metastatic potential, and for early detection, diseasemonitor-
ing, and targeted therapies.

New realities knock on the door of the EC landscape such
as liquid biopsy (circulating cells, cDNA, and miRNAs) and
to these, artificial intelligence will shortly be added. The in-
tegration of all these aspects will ultimately result in the cus-
tomization of therapy based on the complexity and hetero-
geneity of the disease. However, the emerging complexity of
EC requires treatment in certified high-volume centers that
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match specific parameters similarly to those already in place
for ovarian cancer. In this context, the European Society of
Gynecological Oncology (ESGO) is in the process of prepar-
ing a document defining these problems.
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