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ABSTRACT

Endometrial carcinoma (EC) is the most common gynecological malignancy in the world. It is
mostly detected in postmenopausal women, but it can also occur in women of fertile age who
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need fertility-sparing therapy. An early diagnosis is the main objective for the correct manage-

ment of these patients, making it possible to use a fertility-sparing treatment approach without
exposing the patients to the risk of cancer progression. In this review, we discuss the role of
sonography and hysteroscopy in the detection of intrauterine neoplasm in women of childbear-

ing age.

Introduction

Endometrial cancer (EC) is the leading gynecologic
cancer in developed countries. In recent years, with
the increase in global obesity rates, the incidence of
EC has also increased, with an incidence of 65,620
new cases and 12,590 deaths registered in the United
States in 2020 [1].

According to the Bokhman classical dualistic
model, EC can be classified into two basic types con-
sidering clinical, endocrine and histopathological fea-
tures [2]:

e Type I, the most common type, is more frequent
in obese postmenopausal women and includes
about 80% of all endometrial cancers. Type I EC is
often estrogen-dependent, low-grade and minim-
ally invasive, which is the reason why it is linked
to a better prognosis. It is often preceded by endo-
metrial hyperplasia.

e Type II, often diagnosed in younger women, is
typically an aggressive, estrogen-independent neo-
plasm with a poorer prognosis.

Nevertheless, it sometimes does not reflect the full
heterogeneity of EC.
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New molecular evidence, supported by clinical
diversity of cancer, led in 2013 to a new molecular
classification presented by The Cancer Genome Atlas
Research Network (TGCA) [3].

TCGA Research Network described four novel
prognostic subgroups of endometrial carcinoma:
POLE/ultramutated (POLE, good prognosis), micro-
(MST,

prognosis), copy-number-low/TP53-wild-type (CNL,

satellite-instable/hypermutated intermediate

variable prognosis), and copy-number-highTP53-
mutant (CNH, poor prognosis) [4].

However, the prevalence of the TCGA subgroups
is not in accordance with the prognostic value of
Fédération Internationale de  Gynécologie et
d’Obstétrique (FIGO) grade, indicating that the cur-
rent risk stratification of EC will be heavily affected
by the molecular signature [4].

A novel molecular classifier, the Proactive
Molecular Risk Classifier for Endometrial Cancer
(ProMisE), has been developed based on immunobhis-
tochemistry as a surrogate of sequencing, trying to
overcome technical difficulties and costs of sequenc-
ing analysis. ProMisE classifies ECs in the following

four prognostic groups: POLE-mutated (POLE-mt),
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mismatch repair-deficient (MMR-d), p53-abnormal
(p53-abn), p53-wild-type (p53-wt) [5].

The etiology and pathogenesis of EC have not yet
been fully understood [6]. Early menarche, nulliparity,
late age at menopause, increased levels of estrogen
caused by obesity, diabetes, high-fat diet, advanced
age, and tamoxifen use are the most quoted risk fac-
tors for EC [7]. In most cases, EC is caused by spor-
adic mutations, and only 5% of EC patients present
genetic mutations. The average age of this latter
group of patients is ten to 20 years lower than that of
the patients with sporadic cancer [8].

Even though most cases of EC are diagnosed in
post-menopausal patients (on average 75years old)
[9], EC can also be detected in reproductive age
women (12-51years old) [10]. In a recent analysis
conducted by Van Den Bosch et al, it was shown
that 1% of women of reproductive age had endomet-
rial malignancy compared with 11% of postmeno-
pausal women [11]. Moreover, considering that a
great number of reproductive-age women are delaying
childbearing, the rate of EC diagnosis in nulliparous
women has been growing as well, leading to an
increase in the number of women diagnosed with EC
before the desired completion of childbearing [12].

Whereas the standard treatment for this malig-
nancy results in permanent sterility, new options for
the selection of young women who desire to preserve
fertility are arising [13]. In selected cases of EC, such
as those with locally restricted uterine lesions and no
signs of metastasis or infiltration, a combined minim-
ally-invasive approach and adjuvant treatment, may
offer the possibility of a less aggressive and fertility-
sparing treatment [14]. Uterine preservation may be
acceptable along with adequate counseling and close
follow-up, always considering the risk of late recur-
rence. However, to make this option viable, it is
important to detect EC at an early stage.
Unfortunately, as compared with postmenopausal
women in whom EC is relatively easy to detect, espe-
cially based on the presence of postmenopausal bleed-
ing, the diagnosis is more difficult in younger women
who are still menstruating regularly [15,16]. For this
reason, a huge effort has been made to identify all the
diagnostic approaches that may facilitate the early
detection of EC.

Nowadays, transvaginal ultrasonography, with the
measure of endometrial thickness [17], and hystero-
scopy [17], with the evaluation of endometrial pat-
terns and the related possibilities of performing
endometrial sampling [18,19], are the most valued
approaches [20].
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Here, we discuss the role of sonography and hys-
teroscopy in the detection of intrauterine neoplasm in
women of childbearing age.

Methods

The data search was conducted using the following
databases MEDLINE, EMBASE, Web of Sciences,
Scopus, ClinicalTrial.gov, OVID and Cochrane
Library, querying for all articles related to novel
approaches to the diagnosis of intrauterine neoplasm
in fertile age, with particular attention to sonography
and hysteroscopy, from the inception of the database
up to March 2021. The following Medical Subject
Headings (MeSH) terms were used to screen and
identify studies: ‘uterine neoplasm’, ‘hysteroscopy’,
‘ultrasonography’. Articles were excluded according to
the following criteria: (a) articles were not written in
English, (b) were published as conference papers or
abstracts only, and (c) studies including information
that overlapped other publications. In our search,
only articles concerning  uterine  neoplasm
were included.

The selection criteria for this narrative review
included original articles (randomized and non-
randomized clinical trials, including prospective
observational studies, retrospective cohort studies, and
case-control studies) and review articles regarding the
novel approaches for diagnosis of intrauterine neo-
plasm in fertile age. Articles that met the inclusion
criteria were carefully read, and, when appropriate,
further articles retrieved from their references were
also reviewed with the aim to include other critical
studies that might have been missed in the ini-
tial search.

A narrative synthesis of the available evidence on
this topic is presented.

Results and discussion

Diagnostic cornerstones in intrauterine neoplasm
in fertile age

The most controversial debate focuses on which is the
best technique to investigate the uterine cavity with a
heated debate between supporters of ultrasound and
those of hysteroscopy. However, the concept of hys-
teroscopy and ultrasonography as competing tests
may be misplaced, and perhaps they should rather be
viewed as complementary diagnostic tools. In this
way, a more rational approach to investigating women
for endometrial cancer is possible based on the clin-
ical and economic performance of hysteroscopy and
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ultrasonography. Moreover, in the presence of a sus-
pected uterine neoplasm, ultrasonography should be
always followed by hysteroscopy in order to obtain
adequate tissue samples for histological diagnosis.

Ultrasonography

When a woman of childbearing age presents with
symptoms suggesting an intrauterine neoplasm, ultra-
sound-based techniques are usually the first diagnostic
choice. The use of ultrasound in the diagnosis of
intrauterine pathology was introduced in the late
1980s and early 1990s [21,22]. However, the criterion
of ‘thick endometrium’, one of the most important
sonographic features of endometrial neoplasm, has
limited importance in women of fertile age. In 2010,
the International Endometrial Tumor Analysis (IETA)
group published a consensus opinion paper on terms,
definitions and measurements to describe the sono-
graphic features of the endometrium and intrauterine
lesions [23]. Based on these IETA recommendations,
the ultrasound examination should start with the
acquisition of a proper midsagittal section of the ute-
rus, followed by the measurement of the endomet-
rium. In the fertile age, this examination should be
performed early in the menstrual cycle just after the
menstrual bleeding. In addition to the endometrial
thickness, the echogenicity of the endometrium (uni-
form or not uniform), the aspect of the endometrial
midline, and the endometrial-myometrial junction
should also be examined.

When the results of the standard ultrasound exam-
ination are inconclusive, higher-resolution techniques,
including power Doppler imaging, 3D ultrasound,
and fluid instillation sonography (FIS), can be used
[11,24]. The use of 3D ultrasound can help the sonog-
rapher to achieve the correct section in cases in which
the uterus is twisted laterally. Power Doppler allows
for the evaluation of the vascularization pattern of
pathological formations, such as polyps and submuco-
sal fibroids. FIS improves the detection and localiza-
tion of focal lesions protruding into the uterine
cavity [24].

A new modification of FIS, using the same tech-
nique of uterine cavity distension by fluid installation
but employing a specific type of vaginal probes and
software, called virtual sonographic hysteroscopy
(VSH), is capable of reconstructing virtual 3D images
of the uterine cavity similar to those generated by
conventional hysteroscopy [25]. As compared with
conventional hysteroscopy, VSH is completely nonin-
vasive, without physical penetration of the uterine
cavity, and more versatile as to the precise

identification and localization of intracavitary patho-
logical formations [25]. In addition to its value for
EC diagnosis, a recent cost-effectiveness analysis has
also shown that VSH, when performed before the first
assisted reproduction attempt, reduces the cost per
live birth in different clinical scenarios including
in vitro fertilization (IVF) with the patient’s oocytes,
IVF with donor oocytes, and frozen embryo trans-
fer [26].

Though useful as the first-line approach, none of
the above sonographic methods is sufficient to distin-
guish reliably between benign and malignant neo-
plasms. On the other hand, the sonographic
appearance of intrauterine neoplasms, mainly fibroids
and polyps, is a valuable guide as to the current risk
of their malignization and thus the degree of emer-
gency to proceed with further diagnostic and thera-
peutic measures. Uterine fibroids (leiomyomas) are
the most frequent benign tumors in women of repro-
ductive age [27]. Uterine fibroids can be symptomatic
or asymptomatic. Because fibroids may be associated
with infertility, especially if they have a submucosal
component, they are often discovered during the basic
infertility diagnostic workup [28]. Transvaginal son-
ography is 90-99% sensitive for detecting uterine fib-
roids, even though it may miss subserosal and small
fibroids [29,30]. There is minimal concern for malig-
nancy in women with asymptomatic fibroids [27].
Endometrial polyps (EPs) are sessile or pedunculated
focal endometrial protrusions. According to the
WHO classification of tumors of female reproductive
organs (2014) [31], they arise as monoclonal over-
growths of genetically altered stromal cells, supplied
by a thick vascular stalk and covered by secondarily
induced surface epithelium and glands. Though less
frequent in the general population of women in fertile
age, they can be found in up to 30% of infertile
women [32] and one randomized controlled trial
demonstrated a causal relationship between EPs and
infertility [33].

EPs can easily be missed during the conventional
sonographic examination when they can be misinter-
preted as local areas of thick endometrium. In doubt-
ful cases, FIS in combination with color Doppler can
reliably detect EPs, in addition to determining their
structure (sessile versus pedunculated), size and vas-
cularization pattern. In its initial stages, EC can be
easily mistaken as a benign EP [34]. Given the fact
that there is a high rate of regression in EPs <1cm
[35] and those detected in asymptomatic premeno-
pausal women ([34], a ‘wait-and-see’ approach is
sometimes chosen. In a meta-analysis exploring the



risk of malignancy within EPs, the prevalence of
malignancy was 1.30% in reproductive-age women
[36]. In other cases, especially in EPs >1.5cm and
causing abnormal uterine bleeding, hysteroscopic pol-
ypectomy is the treatment of choice. In addition to
making it possible to perform targeted biopsy so as to
obtain an endometrial sample for histological analysis,
it also facilitates pregnancy in women who are seek-
ing it [36].

A recent large prospective multicenter study [37]
evaluated the ultrasound characteristics of EC and
other malignant endometrial neoplasms with the use
of the IETA consensus nomenclature. Out of 1,538
women included in the final analysis, 25 had a final
diagnosis other than the suspected EC, including uter-
ine carcinosarcoma, synchronous ovarian cancer, syn-
chronous tubal cancer, endometrial stromal sarcoma,
adenosarcoma, leiomyosarcoma, ovarian sex cord
tumor, and perivascular epithelioid cell tumor [37].
Even so, the diagnosis of EC, suggested by ultrasound,
was confirmed in a vast majority (98.4%) of the
patients. In the same study, sonographic characteris-
tics of EC were also related with the cancer grade,
higher grades of EC being associated with thicker
endometrium, higher tumor volume, less regular
endometrial-myometrial junction and echogenicity,
multiple vessels of focal and multifocal origin and
higher Doppler Color score [37]. Ultrasound is also
useful for the prediction of myometrial invasion in
women with EC [38].

Hysteroscopy

Modern office hysteroscopy offers the clinician the
possibility of an accurate evaluation of endometrial
morphology and with the advances in miniature
instruments. Office  hysteroscopy on
patients has become the standard to explore the intra-
uterine cavity, with the ability to perform some minor
procedures concomitantly, such as targeted endomet-
rial biopsy under direct visualization allowing the
selective sampling of targeted areas of the endomet-
rium [39-42].

Even though there is no screening protocol for the
early detection of EC, either in women of postmeno-
pausal age or those in fertile age, the symptomatology
of abnormal uterine bleeding is the most important
element [43]. Indeed, postmenopausal bleeding repre-
sents the commonest symptom defining the onset of
EC, while in women of childbearing age, EC is associ-
ated with menstrual irregularities, intermenstrual
bleeding, or sometimes, menorrhagia of recent onset
[44]. Office hysteroscopy is considered the ‘gold

conscious

MINIMALLY INVASIVE THERAPY & ALLIED TECHNOLOGIES 291

standard’ in the diagnosis of malignant endometrial
pathology, considering the possibility of having a dir-
ect panoramic view of the uterine cavity and cervical
canal, with an assessment of the site, size and macro-
scopical characteristics of heteroplastic lesions.
Overall, the major advantage is obtained from the
possibility of taking an accurate biopsy sample, with a
subsequent  microscopical  pathological
ation [45].

At hysteroscopic inspection, it is important to
observe the characteristics of the endometrium, such
as thickening (focal or diffuse, homogeneous or
inhomogeneous), vascularization (focal or diffuse,
regular or atypical), color and texture considering
that some morphological criteria can help to differen-
tiate what can be defined as either normal endomet-
rium or Endometrial Hyperplasia (EH) or EC [46].
Hysteroscopic findings are classified as normal if they
were proliferative, secretory, atrophic and hypotro-
phic, and as abnormal in cases of endometrial polyps,
submucous myomas, endometritis, adenomyosis, EH
and EC [46].

Generally, EH is considered as a precursor to type
1 EC, with which it shares the condition of hyperes-
trogenism [47]. As for EC, EH is also more common
in women in post-menopausal age (prevalence of
15%), even though it is not rare to find also in
women of fertile age (prevalence of 1.3%) [48].

Detecting only endometrial thickening in fertile age
is, therefore, an unspecific criterion of EH, and the
concomitant presence of other elementary morpho-
logical abnormalities, such as architectural distortion
of glandular outlets or coexisting cystic dilatations of
the mucosa, is the only way to improve the diagnostic
accuracy of a standard hysteroscopic examination
[49,50]. Indeed, it is necessary to underline that
inhomogeneous endometrial thickening may be com-
mon to many physiopathologic conditions in women
of reproductive age, such as the proliferative glandular
stromal stimulus exerted by estrogen or the aspects of
endometrium in the luteal phase, capable of mimick-
ing hyperplasia. This is the reason for which an
assessment in this phase of the cycle is highly prob-
lematic [51]. On the other hand, in menopause, which
induces a state of non-evolving hypo-endometrial
atrophy, the finding of an inhomogeneous thickened
endometrium improves the predictive value of hys-
teroscopic findings [42,51]. At a macroscopic level, it
is quite difficult to differentiate EH without atypia
from EH with atypia [52]. For this reason, it is neces-
sary to perform differential diagnosis through a
biopsy sample obtained from a representative

examin-
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diagnostic target site: the diagnostic accuracy of hys-
teroscopy with targeted endometrial biopsy sampling
achieves a sensitivity of 97.5% and a specificity of
100% [53].

As to the method of performing the biopsy,
Bettocchi et al. introduced a new biopsy technique to
replace the traditional hysteroscopic ‘punch biopsy’,
defined as ‘grasp biopsy’, proposing a new method to
obtain a larger amount of endometrial tissue so as to
facilitate adequate histological evaluation [54]. Some
evidence underlines the importance of performing not
only targeted biopsies at suspicious areas but also
‘random endometrial biopsies’ to improve the sensi-
tivity and specificity of the diagnostic evaluation [55].

The major hysteroscopic features giving rise to the
suspicion of EC are whitish or grayish-white endo-
metrial color, areas of necrosis, hemorrhage and
microcalcification, atypical vascularization (diffuse
vascular patterns with irregular ramifications or
blurred outlines), irregular or ulcerated surface with a
soft- friable consistency, susceptible to bleeding on
contact with the hysteroscope. EC can appear in a cir-
cumscribed form, such as a polypoid lesion, or a dif-
fuse form [56,57].

In fertile women, hysteroscopy has a crucial role
not only in the diagnosis but also in the follow-up
and treatment of patients with EH with atypia (AH)
and EC in the early stage (EEC) [58]. Even though
the standard treatment option is a surgical modality
with the permanent loss of fertility, the conservative
treatment is a therapeutic option that can be offered
to patients with a desire for preserving fertility, with
the responsibility of strict monitoring performed by
an integrated clinical follow-up including periodically
scheduled hysteroscopic controls and ultrasound
examinations. It is fundamental for the patient to be
extremely motivated and correctly informed about the
risks of conservative treatment, such as understaging
a more advanced cancer, as well as a failed conserva-
tive treatment, the persistence or progression of the
disease, and initial response to treatment with subse-
quent recurrence or metastasis [13].

Recent research highlights the role of immunobhis-
tochemical markers in predicting the response to con-
servative treatment of AH and EEC on pretreatment
specimens. The most studied predictive markers in
the pretreatment phase were progesterone and estro-
gen receptors and their isoforms (in particular proges-
terone receptor B), and some mismatch repair
proteins combined with other molecules such as
phospho-AKT or phospho-mTOR [59]. According to
Raffone et al., a weak stromal of the progesterone

receptor expression is a highly sensitive predictive
marker of both no response and recurrence of AEH
and EEC conservatively treated [60], and a deficient
expression of mismatch (MMR)
appears as a highly specific predictor of recurrence of
AEH/EEC after initial regression [61].

The conservative treatment for AH can be per-
formed using a combination of medical therapy (anti-

repair proteins

estrogen or local progestin) with a conservative
surgical approach consisting of an endometrial resec-
tion that spares the basal endometrial layer if the
patient is seeking fertility preservation [58].

Also, young patients with a desire of offspring,
who suffer from focal neoplasia of the endometrium
at stage IA-G1 (FIGO - International Federation of
Gynecology and Obstetrics system 2009), may yet
benefit from a combined conservative medical-surgi-
cal treatment, which represents an emerging thera-
peutic option.

According to recent evidence, the combination of
hysteroscopic resection with an LNG-IUD as fertility-
sparing treatment of EEC and AEH showed a similar
response and live birth rates compared with those
reported in the literature for progestins alone, but
with considerably lower relapse rates [62].

The hysteroscopic technique for conservative treat-
ment of endometrial carcinoma was first described by
Mazzon et al. in 2009 [63], a technique that requires
the gradual removal of the neoplastic lesion through
three steps (removal of the focal neoplastic lesion;
removal of the endometrium surrounding the focal
malignancy; removal of the myometrium surrounding
the neoplastic lesion). Nevertheless, it is mandatory to
perform larger prospective studies to establish stand-
ard guidelines on the proper selection of patients,
medical and surgical management, and follow-up in
the short and long term.

Conclusions

Sonography is the first-line approach to examine
women of childbearing age with suspected intrauter-
ine neoplasm. Results obtained can suggest the prob-
ability of malignant neoplasm and thus the degree of
urgency to perform additional diagnostic and/or
therapeutic interventions. The office hysteroscopy rep-
resents the next step: it can not only confirm the
diagnosis but also perform minor surgical procedures
to eliminate the suspected lesions and let them be
evaluated by histologic examination.
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