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Abstract

Introduction: Early-Stage Endometrial Cancer (ES-EC) presents 
a treatment challenge for women who would like to preserve their 
genital organs and complete their family planning. Delayed first 
pregnancy and aging of women in combination with high-definition 
sonography and cancer awareness is expected to increase the in-
cidence of young women with ES-EC demanding Fertility Sparring 
Surgery (FSS). 

Methods: A thorough literature search was conducted using 
Medline (OVID), Embase, and Cochrane Library electronic databas-
es in order to identify eligible studies published up to November 
2021.

Results: Age is an imperative determinator for FSS in ES-EC, 
since fertility potential is compromised with age and oocytes car-
rying higher risk of fragmented DNA. Favourable prognostic fac-
tors to FSS include, age younger than 35 years old, absent genetic 
predisposition to EC, fertile females with normospermic partners, 
negative histology for cancer cells after hysteroscopic biopsies and 
progesterone treatment, normal adnexal findings in Trans Vaginal 
Ultrasound (TVU), absent myometrial carcinomatous invasion in 
Magnetic Resonance Imaging (MRI) and absence of lympho-vascu-
lar involvement in Computerised Tomography Scan. Careful selec-
tion of patients based on favourable prognostic factors diminishes 
the risk of recurrence and allows for the opportunity of reproduc-
tive organs preservation until family planning is achieved in a rea-
sonable time frame. Additionally, our review points out the need 
of hysteroscopic guidance in endometrial sampling for primary 
EC diagnosis as well as for the endometrial surveillance every 3-6 
months follow-ups until pregnancy.

Conclusion: After FSS decision, a strict time frame of one year 
to achieve pregnancy is essential in order to secure patient’s safety 
and to reduce the risk of early recurrency in EC. For both endo- For both endo-
metrial and ovarian cancer, prevention Hysterectomy and Bilateral 
Salpingo-oophorectomy should preferably be performed by the 
completion of child bearing age and before the age of 40 years. It is 
vital that the advantages and risks of FSS must be discussed openly, 
including the risk of undetectable by imaging occult gynecological 
cancer which can compromise life expectancy.  

Keywords: Endometrial adenocarcinoma; Early-stage endome-
trial cancer; Conservative treatment; Atypical endometrial hyper-
plasia; GnRH agonist; Fertility-sparing-surgery
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Introduction

According to the World Health Organization, Endometrial 
Carcinoma (EC) is the most common gynaecological cancer in 
Europe, with a 5-year prevalence of 34.7% out of 445 805 cases 
[1]. The incidence of EC is approximately 15,000 newly diag-
nosed women each year, of which 1600 (10.7%) young women 
will die of the disease [2]. Four percent of EC occurs in women 
of reproductive age. In low-risk disease, total hysterectomy 
and bilateral salpingo-oophorectomy, provide patients up to 
93% chance of cure [3]. However, temporal preservation of the 
uterus in Early-Stage Endometrial Cancer (ES-EC) for reproduc-
tive reasons raises primarily medical but also ethical and social 
dilemmas. 

Usually, young age, nulliparity, previous pregnancy loss, in-
fertility, early stage of the disease and the strong wish of the 
patient for motherhood, oblige the Gynaecologist to review and 
compromise the standard surgical management for ES-EC. The 
preservation of the uterus for an uncertain time, even at early 
stage of EC increases the risk of disease progression and has a 
bad prognosis for life expectancy. When a young woman with 
EC has no partner then the decision to preserve the uterus for 
an unknown time interval is becoming a complex health matter 
and a big challenge for the treating physicians. 

Family planning and the decision to preserve or excise the 
uterus depends on personal but also societal and cultural be-
liefs and is of extraordinary importance. A young woman with 
EC who does not have children nor a uterus, is endangered to 
social and family isolation. Therefore, patient-specific charac-
teristics are important when considering fertility sparring treat-
ment. Every woman has unique social interests, beliefs, and 
preferences which should be considered in the shared decision-
making process. However, decisions on fertility are equally dif-
ficult for both the patient and the treating gynaecologist and 
therefore, management should involve an experienced, expert, 
multidisciplinary team.

Preliminary evidence in disease progression and life ex-
pectancy in patients following temporal uterine preservation 
for ES-EC, are encouraging and appears to be in general an ac-
cepted management option. In a recent systematic review by 
Schuurman et al. 62.6% of patients with complete remission 
on hormonal therapy were reported to have a pregnancy wish. 
Among these patients with complete remission, 36.9% became 
pregnant [4]. 

Women with histologically well described type of EC (G1 or 
G2) and with stage 1 confined to the endometrium, are can-
didates for progestin therapy. Fertility Sparring Surgery (FSS) 
could also be considered as a valid option for reproductively 
aged patients with stage IA type I and G2 EC. Nevertheless, the 
long-term outcome, survival rate and quality of life in these pa-
tients is not yet prospectively investigated.

Four different groups of young patients seem to be involved 
in ES-EC diagnosis; a) Patients with family history, with 1st de-
gree relatives or multiple 2nd and 3rd degree relatives with EC 
and/or colon cancer b) Patients with genetic predisposition and 
inherited risk after testing for Mismatched Repair (MMR) mu-Mismatched Repair (MMR) mu-
tated genes c) Women with EC risk factors (PCOD, obese with 
BMI >30 and >40, endometrial thickness over 20mm) d) Wom-
en diagnosed during examination for abnormal uterine bleed-
ing and EC has been reported in endometrial biopsy; Despite 
FSS availability and preference by many, the lack of evidence-

based consensus and guidelines for selected patients, treat-
ment methods and follow-up, complicates the decision-making 
process [5]. Identification of favourable prognostic factors indi-
cating low risk patients with EC recurrency will select the best 
candidates with ES-EC for FSS [101-103].  

The purpose of this review is to identi fy the clinical symp-to identify the clinical symp-
tomatology, imaging indices, biological, chemical, genetic, and 
epidemiological factors that can support conservative manage-
ment of patients with ES-EC (Stage IA Type I and G2); offering 
a chance for motherhood, prior to hysterectomy. Projected 
prognostic markers could assist in selecting patients with better 
prognosis and further guide to a strategy which can minimise 
the risk of recurrency. Furthermore, results can be used to im-im-
prove pre-treatment counseling and management decisions for 
reproductive-age patients at ES-EC.

Methods 

Search Strategy

A literature search was conducted using the electronic bib-
liographic databases Medline (OVID), Embase, and the Co-
chrane Library to identify eligible studies published in English 
language. We searched for keywords and equivalent words in 
the title/abstract and translated the search terms according to 
the standards of each database. Keywords for endometrial ade-
nocarcinoma, Endometrial Neoplasms, Endometrial Carcinoma, 
Endometrial Hyperplasia, Conservative Treatment, Gonado-
tropin-Releasing Hormone, Fertility, Fertility Preservation, and 
Infertility were combined with terms for fertility-sparing treat-
ments in general and surgery specifically. Reference lists of the 
included studies and retrieved review articles were searched to 
identify relevant articles not found in the initial search.

Study Selection

The articles retrieved during the searches were screened for 
relevance on title/abstract and subsequently full text by the two 
authors independently. Discrepancies were resolved by consen-
sus after discussion and assessment by both authors. Included 
articles needed to specify oncological and/or reproductive out-
comes after FSS, i.e., endometrial resection, endometrial sam-
pling, absence of myometrial and lymphoglandular invasion, 
response to progesterone treatment and uterine preservation 
combined with hormonal therapy in early-stage endometrial 
cancer. 

Data

Published articles on invasive endometrial cancer and ab-
sent FSS treatment were excluded from our analysis. The fol-
lowing studies were also excluded: (1) review articles without 
any new patient data, (2) case reports or small case series with 
less than 20 patients, (3) letters to editors, commentaries, or 
(conference) abstracts. Of the articles with duplicate patient 
information and articles updating prior published series, we 
included the articles with the most recent and complete data.

Results 

The best evidence currently available on oncological and re-
productive risk and prognosis after FSS for early-stage endome-
trial cancer are reported and summarized.

Prognostic Factors 

Family History: Patients with first- or second-degree rela-
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tives diagnosed with EC and/or colon cancer below the age of 
50 have increased cumulative risk of EC by 3.8% and 3% respec-
tively [6,7]. Counselling of family members and investigation of 
familial pedigree and genetic predisposition is recommended. 
Furthermore, genetic analysis is offered in all high-risk women 
and surveillance for carriers of MSH2, MLH1 and MSH6 muta-
tions has been recommended from age 30, 35 and 40 years re-
spectively [8]. These women are counselled to be investigated 
with frequent annual colonoscopies and TVU scanning measur-
ing endometrial thickness, adnexal morphology and Ca 125 and 
CEA serum levels [6-8]. 

Surveillance for EC in Human Non-Polyposis Colorectal Can-
cer (HNPCC) (Lynch syndrome) mutation carriers should start at 
the age of 35 years. However, individual factors need to be tak-
en into consideration and patient tailored screening programs 
are encouraged to be followed. The decision on the starting age 
of surveillance should integrate knowledge on the specific mu-
tation, history of family events as well as individual treatment 
and preferable preventative measures. Screening of the endo-
metrium by annual transvaginal ultrasound as well as annual or 
biennial biopsy until hysterectomy should be considered in all 
MMR and HNPCC mutation carriers. Unfortunately, the risk of 
any occult malignancy during prophylactic surgery for women 
with HNPCC has been reported to be up to 17% [9]. Therefore, 
standardization of the order in which protein evaluation, genet-
ic sampling and hysteroscopy are done is pertinent. 

Patients with Genetic Predisposition: EC is characterized 
by various genetic alterations. The most frequent is located at 
chromosome 10q23 (PTEN gene alteration). PTEN loss is pro-
found in both HNPCC and sporadic EC cases. PTEN gene be-
haves as a tumour suppressor gene and encodes for a lipid and 
a protein phosphatase, inducing cell cycle arrest at the G1/S 
checkpoint and inhibiting growth-factor-stimulated MAPK sig-
naling and focal adhesion formation as well as cell spread and 
migration, respectively [10].

Approximately 3% of all EC and about 10% of Mismatch Re-
pair Deficient (MMRd) or microsatellite unstable EC are related 
to germline mutations of one of the MMR genes; MLH1, PMS2, 
MSH2 and MSH6 [11]. The International Society of Gynecologi-
cal Pathology recommended using MMR-Immunohistochemis-
try (IHC) testing for both MMR status and Microsatellite Insta-
bility (MSI) in all EC samples, irrespective of patients age [12]. 
Using IHC the expression of four MMR proteins MLH1, PMS2, 
MSH6, and MSH2 are assessed and in addition, PMS2 and MSH6 
antibodies can be also assessed [13].

The inactivation of MMR genes and MMR protein dysfunc-
tion may be the results of germline mutations or spontaneous 
hypermutation alterations, which may induce MSI. The diagnos-
tic sites of MSI include more than a hundred thousand areas of 
short tandem repetitive DNA sequences. As recommended by 
the National Cancer Institute, BAT25 and BAT26 mononucleo-
tide repeats and D5S346, D2S123, and D17S250 dinucleotide 
repeats are the standard panel sites for MSI testing [14]. MSI-H 
or dMMR has been specifically detected in HNPCC-associated 
tumors, including EC [15].

Even though currently there is limited evidence on the ben-
efits of HNPCC-associated EC screening, it requires specialized 
attention. HNPCC-associated EC has been linked to pre-invasive 
hyperplasia and particularly concurrent complex atypical hyper-
plasia. HNPCC-associated EC cases lack additional mutations, 
suggesting that in the mismatch repair defect context, few ad-

ditional molecular changes lead from pre-invasive lesions to 
carcinoma. Therefore, EC patients identified as having an in-
creased risk of HNPCC should be offered genetic counseling and 
surveillance [16]. For these patients, hysterectomy and bilateral 
salpingo-oophorectomy should be performed as a preventative 
measure for endometrial and ovarian cancer. This should pref-
erably be before the age of 40 years, at the completion of child-
bearing age. Prior to this all advantages and disadvantages of 
prophylactic surgery must be discussed, including the risk of oc-
cult gynecological cancer detection at prophylactic surgery [17].

Lastly, Bokhman et.al. 1983 have characterised EC into 70-
80% Estrogen-dependent ENDOMETRIOID EC (EECs) which are 
linked to unopposed estrogen stimulation in young postmeno-
pausal women. The other 10-20%, are characterised as Non-
Endometrioid EC (NEECs) and are associated with a history of 
atrophic endometrium in older postmenopausal women. NEECs 
patients usually present with a higher-grade EC and have less 
favourable outcomes [18-20]. EECs and NEECs are not only dif-
ferentiated according to clinical and histopathological variables 
but also according to activation and inactivation of certain 
genes. EECs have K-ras, Her2/neu and b-Catenin gain-of func-
tion as well as microsatellite and PTEN loss-of function. Where-
as P53 loss-of function is presented more on NEECs. However, 
the effect of the aforementioned genes and the benefits of this 
classification in premenopausal women is unclear [21].

Hence, in patients with evidenced genetic predisposition to 
EC, FSS is contraindicated. 

Clinical Symptoms

Age of EC onset: Even though younger women may not be 
symptomatic as quickly as older women they tend to have bet-
ter prognosis than post-menopausal women in EC. Younger 
women often appear to have lower grade tumors which do not 
grow deep into the myometrium and which are clinically de-
tected at earlier stages. In contrast, older women often appear 
to present with more aggressive tumour types and disease ad-
vancement and as a result, have a less favorable prognosis.

In a sample of young patients with EC and a median age of 
46 years old, Parc et al., 2000 verified 34% women with micro-
satellite instability. The microsatellite positive group showed an 
absence of hMLH1, hMLH2 expression for 57% and 19% respec-
tively as well as 23.8% normal protein expression [22].

Obesity: The risk of EC is increased 5 times when BMI is over 
30 and 20 times when BMI is over 40 as compared to general 
female population with normal BMI. Additionally, in metabolic 
syndrome when obesity is combined with diabetes and high 
blood pressure, has been linked with a less favourable progno-
sis [23]. Factors increasing the obstetrical risks might also be 
added and considered prior to FSS. 

Diabetes Mellitus: A recent meta-analysis showed diabetic 
women at a 72% increased risk of EC compared to those with-
out diabetes [24]. Currently the most advocated mechanisms 
are hyper-glycemia, -lipidemia, -insulinemia, disorders of leptin 
and adiponectin and abnormal fat metabolism. T-cells and 
macrophages attack these adipose cells and cause chronic in-
flammation, leading to an increase in Inflammatory cytokines 
(IL6, TNF-a/b), adipokines (visfatin, leptin) and inflammatory 
mediators C-reactive protein as well as protease inhibitor (plas-
minogen activator inhibitor-1) which can all lead to prolifera-
tion, invasion and even metastasis of the primary tumour. Most 
of these inflammatory mediators further increase aromatase 
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which accelerates estrogen synthesis by inhibiting the synthesis 
of Sex Hormone Binding Globulins (SHBG) [25].

Blood Pressure: High blood pressure, increasing levels of di-
astolic blood pressure and in particular, systolic blood pressure 
as well as a history of hypertension have been associated with 
increased risk of EC in several studies, but the results have not 
been consistent. However, a meta-analysis of 19 case-control 
and 6 cohort studies suggested that women with hypertension 
may have a 61% increase in the relative risk of developing EC 
[26]. The associations remained positive, statistically signifi-
cant and had heterogeneity in almost all subgroup analyses. 
Confounding factors adjusted for were smoking (p=0.02), BMI 
(p=0.003), the use of oral contraceptives (p=0.02), hormone re-
placement therapy (p=0.08), parity (p=0.03), and menopausal 
age (p=0.07) [27].

Polycystic Ovarian Disease: Patients with Polycystic Ovarian 
Syndrome (PCOS) who have period irregularities, unopposed 
estrogens and do not receive any treatment, are reported to 
have a 2.7-fold increased risk for developing EC. A major con-
tributing factor for this increased risk of malignancy is pro-
longed exposure of the endometrium to unopposed estrogen 
that results from anovulation. Ding et al. 2018 reported a sta-
tistically significant increased risk of EC for women with PCOS, 
but no association risk between PCOS and ovarian or breast 
cancer. The incidence of EC was reported to be 226 in women 
with PCOS in comparison to 15 per 100,000 person-years in the 
control groups [28].

Other than unopposed estrogen exposure to the endome-
trium, there more molecular mechanisms linked to increase risk 
of EC in women with PCOS; insulin resistance as well as endo-
metrial overexpression of insulin like growth factor-1, insulin 
like growth factor binding protein-1, PTEN genes, sterol regu-
latory binding protein-1 and lastly endometrial overexpression 
of adiponectin [29]. Nair et al. 2013 explain that derangements 
in adipocyte, lipid and fatty acid metabolism, increased EC risk, 
either through inflammation promotion or through fatty acids 
release from cancer-associated adipocytes which are used in 
cancer cells for intracellular energy production [30].

Shafiee et.al. 2020, demonstrated that although lipid com-
pounds mechanisms have been linked to EC, plasma concentra-
tions of LDL low density lipoproteins and high density lipopro-
teis HLD do not directly correlate to EC and therefore cannot 
currently be used as biomarkers for EC in PCOS. However, wom-
en with PCOS and monoacylglycerol 24:0 and capric acid me-
tabolites showed comparable changes in tissue to women with 
ES-EC and lower BMI, which If validated and correlated with 
plasma results in future studies, it could be used as possible 
biomarkers for ES-EC in women with PCOS [31].

Imaging 

Ultrasound scanning, Computed Tomography (CT), and Mag-
netic Resonance Imaging (MRI) are extensively used to rule out 
endometrial thickening, myometrial involvement and extra-
uterine disease and in order to eliminate the need of definitive 
surgery, enabling the option of FSS.

Transvaginal Ultrasound (TVU): TVU is considered the first 
line screening modality to follow up high risk women for ES-
EC in peri- and post- menopausal women as well as women in 
reproductive age. The maximum Endometrial Thickness (ET) 
measured by TVU provides a reliable index of EC risk. More spe-
cifically, ET measurements over 15mm has a fivefold increase in 

EC risk. When ET is over 20mm, this risk increases by 20 times 
more than the risk in general population [32]. In premenopaus-
al patients who undergo selective estrogen receptor modula-
tors therapy when endometrial thickness <15mm endometrial 
hyperplasia is less likely to occur [33]. 

TVU with a "power" angio-Doppler technique can be a valu-
able diagnostic method in hyperplasia and cancer of the endo-
metrium, and especially useful in the early stages of these pa-
thologies. Szpurek et al. 2000 report irregular vascularity of the 
endometrium, in 12.2% and 81.2% in patients with hyperplasia 
and EC respectively [34]. However, Angio Doppler technique as 
a prognostic factor in EC has not been implemented in the daily 
practice for young women.

Magnetic Resonance Imaging (MRI): Contrast-enhanced 
MRI (fused T2- and diffusion-weighted) is the preferred modali-
ty in ruling out invasive cancer and myometrial involvement and 
has an accuracy of 88% [35,36]. Bathen et al., 2000 reported an 
accuracy of 83% in differentiating between cancer and normal 
samples by analysing lipid metabolic profiles using nuclear mag-
netic resonance [37]. Recent studies report that MRI has a sen-
sitivity of 90% and specificity of 98% for the staging of early IB1 
tumors. The addition of DWI and DCE imaging enables the de-
tection of tumors smaller than 1cm [38,39]. Bourgioti et al. [40] 
described a highly accurate tumor origin prediction MRI scoring 
system that discriminates between EC and cervical cancer, with 
sensitivity up to 96.6% and specificity up to 100%. However, for 
the detection of metastatic lymph nodes, moderate sensitivity 
(43%) and specificity (73%) has been demonstrated [41].

Computed Tomography (CT): CT is the preferable modality in 
assessing the extrauterine encroachment of EC although CT sen-
sitivity in the detection of adnexal involvement of EC has been 
reported to be only 60% [42, 43]. Hence, it has been argued that 
diagnostic laparoscopy is probably essential to be performed to 
rule out the presence of extrauterine disease before initiating 
fertility-sparing treatments [44]. 

Positron Emission Tomography-CT is mainly used for detect-
ing the enlargement of retroperitoneal nodes suspicious for 
metastatic disease with 100% sensitivity and 94% specificity at 
assessing nodal disease [45]. Eighty-seven percent of tumor re-
currence occurs within 3 years after surgery and it has a 46% 
chance of it recurring at regional lymph nodes [46].

Hysteroscopic Findings

Hysteroscopy has a determinant role in providing FSS for 
cases with ES-EC. Primarily hysteroscopy can diagnose the ana-
tomical location, extension and depth of the carcinomatous le-
sion and consequently can provide together with sonography 
and MRI the appropriate management options and follow-up 
plan. Timing and frequency of these examinations is of pivotal 
importance and will determine the time interval for uterine 
preservation to achieve a pregnancy. The current hysterosco-
py procedure as an outpatient setting provides extra comfort 
and safety to frequent endometrial examinations even every 
3-4 months until the patient gets pregnant. The examination 
performed by an experienced hysteroscopist should include a 
structured surveillance and should be meticulous and informa-
tive. History and previous hysteroscopies text, images records 
and video recordings should be reviewed prior to every new 
hysteroscopic examination. The intrauterine pressure used at 
the initial stage of hysteroscopy should be kept low as possible 
because this a) reduces the risk of malignant cell spreading, b) 
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decreases the risk of pain and discomfort of the patient, c) over-
distention deforms the normal appearance of the endometrium 
since in physiological condition the anterior wall is lying over 
the posterior wall. In addition, the vaginoscopic approach using 
no speculum, tenaculum or sound provides painless hysteros-
copy in an office setting. 

The option to use a double flow hysteroscope with a work-
ing channel with biopsy forceps seems to be the most accept-
able approach allowing multiple direct biopsies. Once a lesion 
is identified a wide excision biopsy should be followed, trying to 
include the whole lesion in surface and depth. In case atypical 
cells are reported by histopathology a revision of the anatomi-
cal location should be performed in the following hysteroscopy.

Currently cervical Dilatation and Curettage (D&C) usually fol-
lows hysteroscopy, providing an extra safety and reassurance 
of a healthy endometrium. However, the D&C is done mainly 
for medical legal reasons, and it is common knowledge that 
blind curettage as well as Pipelle-blind endometrial sampling 
have low sensitivity and are insufficient in ruling out EC in high-
risk women [47]. Tissue Removal Systems (TRS) can provide an 
excellent view and fast endometrial curettage by adjusting the 
depth of endometrial sampling. Hence, TRSs might be proposed 
and encouraged for high-risk patients with EC after FSS. Lastly, 
directed wide excision biopsies provide additional safety as any 
suspected lesion can be accompanied by an adjacent biopsy to 
verify the clear margins of a cancerous sample [47].

In case of uncertain biopsy results and the need to confirm 
histopathological results, an additional hysteroscopy and lesion 
wide excision might be advised to reassure the depth, extend 
and grade of the endometrial carcinoma. It should also be noted 
that the staging of EC is by surgical approach and the standard 
treatment is total hysterectomy, bilateral salpingo-oophorecto-
my, pelvic washing, and/or lymphadenectomy as portrayed in 
Figure 1 [48]. Hence, the effort to demarcate and classify the 
ES-EC cannot replace the standard of surgical staging care but to 
support the temporal FSS to conception and delivery. 

Laparoscopy

The occurrence of synchronous or metachronous endome-
trioid ovarian cancer in Stage I EC limited to the endometrium 
in up to 25% of cases [49,50].

In a retrospective study by Walsh et al. the incidence of syn-
chronous ovarian cancer in women under 40 years old was re-
ported to be 4.5% (21/471), which is much lower than what is 
reported elsewhere [51]. Additionally, Song et al. 2013 demon-
strated that ES-EC with no additional risks (i.e., Grade 1EC found 
only on endometrium, TVU showing normal ovaries as well as 
normal CA-125); ovarian cancer was not detected, proposing 
that laparoscopy in these cases could be avoided [52,53].

Treatment Response and Risk Assessment prior to decision 
for Temporal Fertility Sparing Surgery

Patients who received hysteroscopic resection followed by 
progestin therapy seem to achieve the highest complete remis-
sion rate when compared with other fertility-preserving treat-
ments [54-56].

The recommended treatments are 400–600mg oral Me-
droxyprogesterone Acetate (MPA) daily or 160–320mg Meges-
trol Acetate (MA) daily. In a prospective study, complete remis-
sion was achieved in 55% of women with EC who took 600mg of 
MPA and low-dose aspirin orally [57-63]. A retrospective study 
reported complete remission with oral MPA or MA in 115/148 
patients (77.7%) MPA was associated with a significantly lower 
risk of recurrence than MA (p=0.021). No patients showed clini-
cal progression at the time of recurrence and therefore, con-
cluded that FSS treatment is safe [64]. A meta-analysis of 32 
studies reported that FSS for EC was associated with a regres-
sion rate of 76.2% and a relapse rate of 40.6% [65].

Intrauterine progestin therapy such as levonorgestrel-releas-
ing intrauterine system combined with gonadotropin-release 
hormone receptor agonist have a satisfactory pregnancy rate 
and low recurrence rate. In a prospective trial by daily adminis-
tration of oral MPA 500mg with LNG-IUS, reported a complete 
remission rate of 87.5% and an average time to complete remis-
sion of 9.8 months (±8.9) [66]. Patients received oral progestin 
only, had higher risk of cancer recurrency and more systemic 
adverse effects.

Evaluation of the treatment response is crucial and of pivotal 
importance to identify the patients of low risk and candidates to 
be allowed to proceed to conception. The general rule without 
any scientific evidence is progesterone treatment for 3 months 
followed by re-evaluation of the endometrial cells [44,67,68].

The complete response to progesterone treatment for pa-
tients with stage IA (without superficial myometrial invasion) 
G2, G3 disease was 76.5%, for patients with stage IA (with su-
perficial myometrial invasion) G1 disease was 73.9%, and for 
patients with stage IA (with superficial myometrial invasion) 
Grade 2–3 disease, respectively was 87.5%, [69]. Pregnancy 
outcomes after higher-grade and fertility-sparing treatments 
associated with pregnancy failure [70].

The recommendation for FSS in ES-EC Grade 1 endometrioid 
adenocarcinoma confined to the endometrium (or with only su-
perficial myometrial invasion) has been supported by the British 
Gynecological Cancer Society, European Society of Gynecologi-
cal Oncology, Society of Gynecologic Oncology, Japan Society of 
Gynecologic Oncology, and Korean Society of Gynecologic On-
cology [69].

Figure 1: Early-Stage Endometrial Cancer Prognostic Factors influ-
encing the management steps leading to Fertility Sparing Surgery.

INDEX: ES-EC Early-Stage Endometrial Cancer; EC: Endometrial 
Cancer; CC: Colorectal Cancer; BOC Sy: Breast Ovarian Cancer syn-
drome; SLE: Systematic Lupus Erythematosus; r/o: Ruling Out; LH: 
Laparoscopic Hysterectomy; BSO: Bilateral Salpingoophorectomy; 
LN: Lymph Nodes; TVU: Trans Vaginal Ultrasound; CTS: Computer-
ized Tomography Scan
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Discussion

ES-EC has an excellent prognosis after treatment with hyster-
ectomy and bilateral salpingo-oophorectomy. Hormonal thera-
py although less effective compared to definitive surgery, still 
has a response rate of 80% which is comparable to the majority 
of reviews published in the last 7 years with average response 
rate of 75.4% [71,72].

However, oncological safety evidence and chance of success-
ful pregnancy after FSS in gynecological malignancy patients 
are low. Mainly because the results are based on retrospective 
case series with small cohorts. Moreover, follow-up is often 
short and incidence of pregnancy and pregnancy outcome are 
inadequately reported. In most studies, patients with complex 
hyperplasia are included besides endometrial cancer, which will 
give a more optimistic response rate and therefore, differ from 
the current analysis. Although hormonal therapy can be an ac-
ceptable alternative in terms of initial response, recurrence rate 
is as high as 35%. Therefore, it is important that patients pursue 
pregnancy soon after remission and that hysterectomy is per-
formed after completion of family planning [73].

The fertility-sparing alternative treatment includes hystero-
scopic resection and/or curettage in combination with hormon-
al therapy with progestin with complete remission rates report-
ed to be 50 to 75%, demonstrating a clear concession and high 
effectiveness [44,64,74]. Nevertheless, strict follow-up with 
hysteroscopic evaluation and endometrial sampling is advised.

Treatment Strategy

There is no consensus regarding optimal treatment strategy, 
because different types of progestin, dosage, and administra-
tion are used. The chance of complete remission with LNG-IUD 
is not significantly different compared to oral agents. However, 
the risk of recurrence is higher after oral administration (45.7% 
versus 9.5% after LNG-IUD). 

A possible explanation for this difference is that in two out of 
three studies investigating LNG-IUD, a hysteroscopic resection 
was also performed, which was not standard in patients who 
started with oral treatment. In previous studies, this procedure 
increased the response rate and reduced the chance of recur-
rence [75]. To the best of our knowledge, most studies are single 
arm studies, lacking control groups, hence, the combination of 
LNG-IUD and oral agents improved outcomes are questionable. 
Metformin has demonstrated to benefit women with obesity, 
PCOS, and insulin resistance when added to the conservative 
treatment of endometrial cancer as well as decrease the risk of 
recurrence and increase both recurrence free survival and over-
all survival [76,77]. However, groups are heterogeneous (often 
also including hyperplasia) and the only available randomized 
control trial does not show a clear benefit from the addition of 
metformin [78].

The treatment of ES-EC is changing as molecular markers can 
predict disease recurrency and patients’ prognosis. In the selec-
tion process for FSS, these markers are not officially evaluated 
yet, although they may predict response to conservative treat-
ment. Patients with MMRd tumors may be less responsive than 
those with POLE mutation (exonuclease domain of the poly-
merase epsilon gene; presented in 7–12% of EC and 1-2% of 
colorectal cancers) but the truth is that numbers are too small 
to draw any conclusions [79]. A relatively high number of fetal 
losses (31.3%) is reported after FSS for EC, but the limited num-
ber of studies describing obstetric outcome can influence this 

number. Currently, the live birth rate of 72% has been reported 
by several studies [80].

Progestin Treatment

There are four different combinations of progestin treatment 
for ES-EC, a) Progesterone (oral) treatment for 3 months, b) Pro-
gesterone (oral) + GnRH analogues, c) Progesterone (oral) + Le-
vonorgestrel (IUD), d) Levonorgestrel (IUD) only. 

Tock et.al. 2018 evaluated the efficacy and safety of gonad-
otropin-releasing hormone (GnRH) agonist when combined 
with laparoscopy to exclude concomitant ovarian tumor and/
or other extra-uterine disease for 3 months after endometrial 
resection; in 18 women suffering ES-EC (G1 EC) and/or Endo-
metrial Intra-epithelial Neoplasia (EIN). Out of 18 patients, six 
underwent hysterectomy as final treatment. Four of these be-
cause of FSS failure. One was diagnosed with recurrency after 
10 months, two had a residual lesion and partial response re-
spectively and one appeared to have a residual lesion 3 months 
after a second FSS for recurrent disease. Two patients had hys-
terectomy after their family planning was completed [81].

In a 3 months interval follow-up of endometrial sampling 
by hysteroscopy, Kim et al. report the recurrence rate after FSS 
to be 50%, 38.9%, 5.5%, 5.5% in EIN, G1 EC, combined histol-
ogy and G2 EC respectively. After a median follow-up of 40.7 
months, 12 patients (66.7%) preserved their uterus and 8 pa-
tients (53.3%) were pregnant with a total of 14 pregnancies 
among those who tried to become pregnant. 33.3% of patients 
had a stable disease and 66.7% had complete response rate of 
which 25% relapsed. To conclude GnRH agonist after surgery 
demonstrated to be an effective fertility-sparing strategy for 
women with EIN and/or G1 EC. [82]

Subsequent to that study, a multicenter prospective investi-
gation was conducted in order to evaluate the efficacy of com-
bined oral MPA and LNG-IUD treatments. The clearance rate 
at 6 months was only 37.1% (13/35 patients) attributed to the 
short treatment and follow-up periods [82].

A meta-analysis revealed that metformin was associated 
with improved overall survival in EC patients [83] and in com-
bination with MPA, it elicited longer relapse-free survival [84]. 
Lastly, successful treatment of EC with a GnRH agonist along 
with an aromatase inhibitor or LNG-IUS and photodynamic 
therapy was established [85-88].

Genetic Testing

When familial history is highly suspicious of HNPCC, genetic 
counseling is recommended independent of the MMR status 
[22]. Furthermore, in the absence of hypermethylation, referral 
to genetic counseling is recommended to evaluate the presence 
of a germline mutation. 

Testing for MMR status/MSI in EC, patients at higher risk for 
HNPCC can be identified [89]. Women carriers of MLH1 and 
MSH2 mismatch genes are in high risk to develop EC and colon 
cancer. 

Ryan et al. suggest gynecological surveillance to be appropri-
ate from age 30 years for those with MSH2 mutations, from age 
35 years for those with non-truncating MLH1 mutations, and 
from age 40 years for those with MSH6 and truncating MLH1 
mutations [89]. Women with heterozygous PMS2 mutations do 
not warrant gynecological surveillance because their absolute 
risk of gynecological cancer is very low. 
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Testing for MMRd by IHC or MSI by PCR-based methods does 
not allow direct identification of patients with HNPCC since 
MMRd/MSI is frequently due to sporadic events such as bi-al-
lelic somatic mutations or hypermethylation. 

The future of ES-EC treatment, as with multiple other can-
cers, seems to be in the form of molecularly targeted therapies. 
Pembrolizumab which is a PD-1 inhibitor has already been ap-
proved for use in patients with microsatellite instability tumors, 
however, no other molecular targeted therapies for EC have 
been approved to date [90,91].

Ovarian Involvement Concerns

Adnexal involvement in EC will upgrade the FIGO staging 
and can have an impact on the overall survival rate. Current-
ly, patients with both endometrial and ovarian involvement 
in low-grade EC have a favorable outcome [22]. It even seems 
that these tumors present as synchronal primary tumors rather 
than metastatic progression [92,93]. Between low-grade EC and 
ovarian carcinomas there is a clonal relationship. This suggests 
that cancer secondarily extends to the ovary and primarily aris-
es in the endometrium [94,95]. Consequently, the world health 
organization reports that treatment should not include any ad-
juvant modalities for patients with clonally related low-grade 
EC and treatment should be focused on 2 independent primary 
carcinomas. However, for this they will need to fulfil the follow-
ing: (a) low-grade endometrioid morphology, (b) restricted to 
superficial invasion of the myometrium, (c) nonappearance of 
lympho-vascular involvement, and (d) nonappearance of addi-
tional metastases [22,96]

Evaluation of Post-Treatment Response

To date, there are no available randomized controlled tri-
als comparing different methods of conservative treatment in 
women with atypical hyperplasia/endometrioid intraepithelial 
neoplasia or presumed Stage IA Grade 1 EC. According to the 
literature Dilation and Curettage (D&C), endometrial aspira-
tion biopsy, or hysteroscopic biopsy are all equally accepted as 
modalities for follow up [97]. However, given the fact the D&C 
sensitivity in detecting EC is around 60-66%, we would like to 
express our hesitation regarding this modality [98]. Office hys-
teroscopy can be performed without any anaesthesia, allows 
for endometrial cavity review in detail and simultaneously it 
enables directed biopsies, providing precise diagnosis. Espe-
cially in the cases of ES-EC and FSS, hysteroscopy we propose to 
be selected as the most appropriate procedure for confirming 
remission or diagnosing relapse of the disease. EC staging and 
treatment should be made by a multi-disciplinary team of ex-
perts based on a comprehensive knowledge of prognostic fac-
tors for morbidity, mortality and quality of life and the strong 
wish of the patient for temporal preservation of the uterus. 

ES-EC Patients and Fertility Potential will Determine FSS De-
cision

Delayed first pregnancy and aging of women in combina-
tion with high-definition sonography and cancer awareness is 
expected to increase the cases of ES-EC during reproductive age 
as well as the incidence of women with ES-EC interested in FSS. 
Age is a very important determinator regarding FSS in ES-EC, 
since fertility potential is compromised especially after the age 
of 37 due to oocytes carrying the risk of DNA being fragmented 
[99]. 

Patients with ES-EC at reproductive age with infertility prob-
lem either due to tubal factor, adenomyosis, male with oligo/
terato/astheno spermia need artificial reproductive techniques 
and ovarian stimulation. However, once ovarian hormonal stim-
ulation is needed patients’ safety is compromised. In cases that 
spontaneous cycle and natural ovulation is considered as the 
treatment option, FSS might be proposed. Lastly, for parous pa-
tients that already had one child and they are trying for another 
one after ES-EC, with favorable obstetrical history, the age limit 
might be extended up to 40-years-old for a trial of 6-12 months 
[100].

Conclusion

The management of Endometrial Cancer requires a step-
wise and holistic approach. The increasing number of older 
premenopausal patients with early-stage endometrial cancer, 
requiring fertility sparring treatment, calls for a more targeted, 
personalized, and structured approach in treatment protocols. 
Since prognostic factors play a vital role to decide for FSS, there 
is a need for a multicenter, prospective study clarifying further 
the selection of patients and the guidelines to follow.
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