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Background: The gold standard treatment for early-stage endometrial cancer

(EC) is hysterectomy with bilateral salpingo-oophorectomy (BSO) with

lymphadenectomy. In selected patients desiring pregnancy, fertility-sparing

treatment (FST) can be adopted. Our review aims to collect the most incisive

studies about the possibility of conservative management for patients with

grade 2, stage IA EC. Different approaches can be considered beyond

demolition surgery, such as local treatment with levonorgestrel-releasing

intra-uterine device (LNG-IUD) plus systemic therapy with progestins.

Study design: Our systematic review was performed according to the

Preferred Reporting Items for Systematic Reviews and Meta-Analyses

(PRISMA) statement. PubMed, EMBASE, and Scopus databases were

consulted, and five studies were chosen based on the following criteria:

patients with a histological diagnosis of EC stage IA G2 in reproductive age

desiring pregnancy and at least one oncological outcome evaluated. Search

imputes were “endometrial cancer” AND “fertility sparing” AND “oncologic

outcomes” AND “G2 or stage IA”.

Results: A total of 103 patients were included and treated with a combination of

LNG-IUD plus megestrol acetate (MA) or medroxyprogesterone acetate (MPA),

gonadotrophin-releasing hormone (GnRH) plus MPA/MA, hysteroscopic

resectoscope (HR), and dilation and curettage (D&C). There is evidence of

70% to 85% complete response after second-round therapy prolongation to 12

months.
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Conclusions: Conservative measures must be considered temporary to allow

pregnancy and subsequently perform specific counseling to adopt surgery.

Fertility-sparing management is not the current standard of care for young

women with EC. It can be employed for patients with early-stage diseases

motivated to maintain reproductive function. Indeed, the results are

encouraging, but the sample size must be increased.
KEYWORDS

endometrial cancer, fertility, pregnancy outcomes, medroxyprogesterone acetate,
levonorgestrel intrauterine device (IUD)
Introduction

Endometrial cancer (EC) is the most common gynecological

malignancy, with 319,500 cases each year and over 76,000 deaths

annually. EC represents the most frequent tumor affecting the

uterus, and it may depend on the administration of unopposed

estrogens (1). Moreover, inWestern countries, the age of the first

pregnancy has shown an opposite trend, raising its threshold.

The gold standard technique for the detection and

determination of both cervical invasion and myometrial

infiltration is transvaginal ultrasound (TVS) (2). The gold

standard treatment is hysterectomy with bilateral salpingo-

oophorectomy (BSO) with lymphadenectomy (3, 4).

Nevertheless, in selected cases of patients desiring pregnancy,

fertility-sparing treatment (FST) can be proposed. Nowadays,

inclusion criteria are rigorous and concerned: women younger

than 40 years who plan to conceive as soon as possible after

remission, histology of grade 1 EC, endometrioid histotype with

positive hormone receptor (type I), tumor diameter <2.0 cm,

International Federation of Gynecology and Obstetrics (FIGO)

stage IA with neither myometrial nor adnexal involvement,

negative lymphovascular space invasion (LVSI), diffuse

immunohistochemical expression of progesterone receptors on

endometrial biopsy, and stage of disease verified by magnetic

resonance imaging (MRI) (4). This kind of patient shows excellent

5-year progression-free survival (PFS) rates—95%—if the tumor is

grade 1 with overall survival (OS) rate of 90% (5). In contrast,

treating patients with grade 2 (G2) is much more controversial.

Beyond the current guidelines, many referral centers propose

thrombospondin (TSP) for this type of patient (6). Our review

aims to evaluate the oncologic outcomes of patients affected by IA

G2 EC who have been administered with FST.

Methods

This systematic review was performed according to the

Preferred Reporting Items for Systematic Reviews and Meta-
02
Analyses (PRISMA) statement (7). We systematically searched

articles about oncological outcomes in FST of EC FIGO stage

IA G2 in PubMed, EMBASE, and Scopus databases in April

2022 from the first publication. We made no restrictions on

the country. We considered only entirely English-published

studies. Search imputes were “endometrial cancer” AND

“fertility-sparing” AND “oncologic outcomes” AND “G2 or

stage IA”. Study selection was made independently by RN and

DV. In case of discrepancy, LM decided on inclusion or

exclusion. Inclusion criteria were studies including patients

with EC stage IA G2; studies reporting at least one oncological

outcome of interest—OS, disease-free survival (DFS),

recurrence rate (RR), and complete response rate (CRR). We

excluded peer-reviewed articles, non-original studies,

preclinical trials, animal trials, abstract-only publications,

and articles in a language other than English. If possible, we

tried to contact the authors of studies that were only published

as congress abstracts via email and asked them to provide their

data. The studies selected and all reasons for exclusion are

shown in the PRISMA flowchart (Figure 1). All included

studies were assessed regarding potential conflicts of

interest. The present review has been categorized on

PROSPERO with code 337174 as an acknowledgment

of receipt.
Data extraction

Data were extracted from the included studies without

modifications. The eligibility of studies, inclusion criteria, data

extraction, and analysis were independently assessed by two

authors (RN and VD). In case of discrepancy, LM decided on

inclusion or exclusion. They extracted data on tumor

characteristics—size, stage, histological subtype, LVSI status,

grading—surgical approach, morbidity, and oncological issues

such as recurrences, deaths, RR, and CRR to chemotherapy (CT)

regimen. Patients with stage IB to IV were not considered in our
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population. However, this activity was hindered by different

criteria across papers.
Quality assessment

We assessed the included studies’ quality using the

Newcastle-Ottawa scale (NOS) (8). This assessment scale uses

three broad factors (selection, comparability, and exposure),

with scores ranging from 0 (lowest quality) to 8 (best quality).

Two authors (II and MLV) independently rated the studies’

quality. Any disagreement was subsequently resolved by

discussion or consultation with CR. We reported the NOS

Scale in the Supplementary Material.
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Results

Among 168 potentially relevant records, six studies with a

total of 124 participants were included in the systematic review

and shown in Table 1 (9–14). Four eligible articles were

retrospective studies (9, 10, 13), whereas two articles were

prospective trials (9, 10). The PRISMA flow diagram

summarizing the selection process is presented in Figure 1.
Outcomes

Andress et al. retrospectively analyzed the course of a patient

with early-stage EC who underwent FST shortly after diagnosis.
TABLE 1 Characteristics of included studies.

Author, year of
publication

Country Study design Years FIGO stage/
population

No. of participants Mean FU (months)

Laurelli et al., 2016 (9) Italy Prospective observational monocenter study 2006–
2013

IA-G1, G2 21 85.0

Hwang et al., 2017 (10) Korea Retrospective observational monocenter study 2011–
2015

IA-G2 5 44.4

Chae et al., 2019 (11) Korea Retrospective observational monocenter study 2005–
2017

IA-G1, G2 71 N/A

Falcone et al., 2020
(12)

Italy Prospective observational multicenter study 2004–
2019

IA-G2 23 35

He et al., 2020 (13) China Retrospective observational monocenter study 2005–
2019

IA-G2 3 19.5

Andress et al., 2021 (8) Germany Retrospective observational monocentric
study

2006–
2018

IA-G2 1 16
FU, follow-up; FIGO, International Federation of Gynecology and Obstetrics. N/A, Not applicable.
FIGURE 1

PRISMA 2009 flow diagram.
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The woman was 35.9 years old, and her body mass index (BMI)

was 42.8 kg/m2. FST consisted of dydrogesterone 10 mg for 3

months, but she did not respond to the treatment: her disease

remained stable after a follow-up (FU) time of 6 months. The

woman did not manage to conceive (12). Falcone et al. examined

23 patients with intramucosal, G2 endometrioid EC with a mean

FU duration of 35 months (10). The endpoints of their study

were CR, RR, and pregnancy and live birth rates. A total of 17

patients (74%) were administered with combined hysteroscopic

resectoscope (HR) and levonorgestrel-releasing intra-uterine

device (LNG-IUD) (12), megestrol acetate (MA) 160 mg (4),

and norethisterone acetate 10 mg (1); four patients (17.4%) were

administered with LNG-IUD; one (4.3%) was administered with

combined LNG-IUD and oral MA 160 mg; one (4.3%) received

oral MA 160 mg (10). After 6, 9, 12, and 13 months from the

progestin start date, CR was achieved in different groups of

patients with an overall CR rate of 73.9%. The overall RR was

41.1% (7/17). The median duration of CR was 21 months. All

patients recurred, but only one underwent definitive surgery.

One recurrent case refused surgery and received combined

LNG-IUD and MA, obtaining CR in 6 months (10). Among

the six patients who did not achieve CR, one had persistence of

disease at 6 months and underwent a hysterectomy. The

remaining five patients experienced progressive disease and

were submitted to definitive surgery (10). At the end of the

observation period, 22 patients (95.7%) showed an absence of

disease, and one (4.3%) had disease persistence and is alive (10).

Regarding pregnancy outcomes, three of 23 women (13% of

patients) managed to conceive and had successful pregnancies

(10). Hwang et al. evaluated five patients with IA G2 EC treated

with medroxyprogesterone acetate (MPA) + LNG-IUD for a

mean FU of 44.4 months (13). Three of five women (60%)

obtained CR in an average period of 11 months; two patients

responded partially; one CR patient tried to conceive through

the in vitro fertilization (IVF) technique after maintenance

therapy for 9 months, but a hysteroscopic endometrial biopsy

was performed 14 months after CR detected recurrence (RR =

20%). Hence, she underwent the same treatment with CR after 6

months. After another IVF cycle, her pregnancy resulted in

miscarriage (13). He et al. analyzed three patients with stage IA

G2 EC treated with MPA + LNG-IUD: they all obtained CR, and

one of three recurred (11). Pregnancy outcomes have not been
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investigated by the authors mentioned above. Chae et al.

analyzed 71 patients with stage IA grade 1–2 endometrioid

endometrial cancer administered with 500 mg of MAP and

LNG-IUD (9). The authors did not distinguish between patients

with grades 1 and 2 of the disease, and they noticed that each

patient had CR, five of 71 (7.0%) recurred, and 49 women

(69.0%) attempted to conceive (9). Among those patients, the

overall RR was 36.7% (18 of 49). RR in pregnant women was

18.2% (four of 22) with a mean DFS of 26 months, whereas non-

pregnant showed an RR of 51.9% (14 of 27) with 12 months of

DFS (9). Laurelli et al. enrolled 21 patients with stage IA grade 1–

2 endometrioid endometrial cancer with no grading distinction

for a FU period of 85 months on average. Patients were

administered HR and diagnostic laparoscopy with ovarian and

peritoneal biopsy, which was negative. Then, LNG-IUD was

administered for 6 months. Eighteen patients (85.7%) had CR;

two of them (9.5%) had persistence of disease, whereas one

(4.8%) showed progressive disease at 3 months already; one non-

responder refused definitive surgery and underwent the same

treatment, obtaining CR. Overall CR rate was 90% and 95% if

excluding the G2 patient; 12 CR (63%) had pregnancies. This

study revealed CR rates of 95% (19 of 20) with an RR of 10.5%

(two of 19) (14). Those data are summarized in Table 2.
Discussion

Fertility-sparing treatment in EC has been investigated

without a defined consensus during the last few years. The

difficulty in defining its boundaries may be related to many

factors influencing its success. The most important issues are the

assessment of the tumor’s clinicopathological biology

(histological type, grade, myometrial invasion, and presence of

LVSI) and choosing the optimal type, dose, and duration of

medical treatment, as well as proper follow-up. Ultimately, the

ideal patient presents with minimal disease and minimal risk of

distant spread. There is no ideal tool for grading and staging to

date. Another fact to consider when proposing an FST is how

lymph node status is investigated. In the absence of myometrial

infiltration, it is assumed that an imaging method (e.g., CT scan)

may be sufficient to exclude suspicion at the lymph node level.

The risk of pelvic and/or para-aortic lymph node involvement
TABLE 2 Outcomes of IA G2 patients.

Author, year of publication Treatment CR RR Overall pregnancy rate Successful pregnancy rate

Hwang et al., 2017 (10) MPA + LNG-IUD 60.0% 20.0% 20.0% 0.0%

Falcone et al., 2020 (12) HR + progestin 73.9% 41.1% 13.0% 13.0%

He et al., 2020 (13) Progestin 100.0% 33% N/A N/A

Andress et al., 2021 (8) Progestin 0.0% 0.0% 0.0% 0.0%
CR, complete response; RR, recurrence rate; HR, hysteroscopic resection; LNG-IUD, levonorgestrel-release intra-uterine device; MPA, medroxyprogesterone acetate; D&C, dilation and
curettage. N/A, Not applicable.
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for grade 1 tumors without myometrial invasion is less than 1%

(15). In contrast, there are no data to support a safety profile in

patients with EC G2. Similarly, a crucial point in proposing FST

is the acquisition of histological specimens. Endometrial biopsy

and curettage are the two most reported methods in scientific

literature. However, the biopsy may not be representative of the

entire tumor specimen. Nevertheless, curettage may

hypothetically affect fertility. In addition, the literature reports

discrepancies of up to 20% either for curettage or endometrial

biopsy, with a higher correlation with the final histological

results for curettage (16). They reported an upgrade in the

final specimen for G1 EC of 8.7% for curettage and 17.4% for

endometrial biopsy. Moreover, it is more likely to completely

eradicate the tumor, reduce tumor burden, and facilitate the

therapeutic effects of progestins. Chae et al. proved how an

augmented frequency of curettages does not influence future

pregnancies (9). However, the use of anti-adhesive medications

in the curettage technique protects the basal layer of the

endometrium. It prevents contact with fibroblasts and

hematomas in the healing phase (17–19). Hence, dilation and

curettage would be easier to perform mostly if patients were

administered progestins for a long period. Although some

authors raised awareness of the risk of cytological spread

during HR, recent studies demonstrated negative peritoneal

cytology in early-stage EC at MRI and TVS performed on

surgical specimens, with no impact on prognosis (20, 21).

Pregnancy also showed a positive effect on the prognosis of

endometrioid endometrial cancer, lowering recurrence rates.

Indeed, pregnancy guarantees exposure to endogenous

progesterone for a long interval (22). A longer time to

recurrence in pregnant women than in non-pregnant women

was also reported (22). In the Chae et al. study, the pregnancy

rate was notably high, and patients who had pregnancies showed

delayed disease recurrence as compared to patients who did not

conceive (9). This may suggest the influence of pregnancy-

related factors, such as recurrence before pregnancy,

endometrial thickness during ovulation, and age at conception

(23). For example, in the Laurelli et al. study, one patient had a

BMI of 53.5 kg/m2, and obesity is a risk factor for endometrial

transformation in the context of metabolic syndrome (14). There

is evidence that a BMI greater than 25 kg/m2 is linked to failure

of progestin treatment (22). This suggests that any fertility-

sparing protocol should be accompanied by weight loss

planning. Preclinical evidence considers whether molecular

markers can predict remission and response to therapy in

early-stage EC. For example, the expression of progesterone

receptor is linked to higher rates of complete remission after

MPA treatment (24). Otherwise, progestin therapy showed a

response in hormone-negative tumors also, proving the

existence of other pathways beyond the interaction with

hormonal receptors (25). However, the degree of tumor

differentiation is the main predictor of response to hormone

therapy. Thigpen et al., since 1999, proved that RR to MPA was
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37% compared to 9% in patients with G3 disease (26). Moreover,

hormonal treatment can be affected by the expression of the cell

adhesion molecule L1-CAM, associated with an invasive pattern

of disease, distant metastases, and recurrence (27). Another

statement—explaining how tumor grade affects pregnancy—

regards plasminogen activator inhibitor type 1, whose levels

are lower in stage I EC (28–30). Genetic mutations of PAI-1 lead

to infertility (31). Thrombi in EC depend on higher expression

of PAI-1, and failed pregnancies may be a direct consequence of

this phenomenon. Another area of vulnerability in FST

treatment is related to the type of hormone therapy. To date,

there are no direct comparison studies between MPA and MA.

In a meta-analysis, Koskas reported that MPA shows a higher

RR than MA (32). Similarly, the use of LNG-IUD was found to

be comparable to oral hormone therapy (33). Moreover, in the

literature, there is no univocity even in the dosage and duration

of therapies, and the possibility of combining various treatments

is not adequately investigated. In 2009, Eftekhar reported a

doubled CR following a doubling of the dose of MA (56% vs.

28%) (34). However, dual therapy with MPA and LNG-IUD had

a higher response compared to single-agent treatment, as

demonstrated by an overall complete remission of 87.5% with

an average time of 9.8 months by Kim et al. and a complete

response of 3/5 patients in the Hwang et al. study (13, 35). The

duration of treatment can also affect the CR rate, as reported by

Erkanli et al. They observed a CR of 47% in the first 6 months,

with an additional 17% between 6 and 9 months and 13% in

longer periods (36). Myometrial invasion is another major

prognost ic fac tor (15 , 26) . Al though there i s no

standardization of the best imaging method to evaluate

myometrial infiltration, enhanced MRI proved to be the most

accurate technique to diagnose myometrial invasion (37), but

TVS is also an appropriate method compared to MRI (37). In

addition, pelvic MRI assesses endometrium-limited disease,

myometrial invasion, and local dissemination, showing more

validity compared to ultrasound (US) in detecting lymph node

infiltration and metastases (38, 39). In case of persistence or

recurrence of disease, the standard of care consists of total

abdominal hysterectomy and bilateral salpingo-oophorectomy.

The repetition of fertility-sparing techniques—combining HR

and LNG-IUD or MPA—may be evaluated in women wishing to

maintain their reproductive function, but this scenario is far less

investigated. Clinical evidence has noticed from 70% to 85% of

complete responses after second-round therapy prolongation up

to 12 months. However, those conservative measures must be

considered temporary to allow pregnancy and subsequently

perform specific counseling to adopt surgery (39–46) finally. A

recent systematic review and meta-analysis, performed by

Raffone et al., explains that the prognosis of EC could be

evaluated according to The Cancer Genome Atlas (TCGA)

molecular signature and pathological elements, such as LVSI

(44). In particular, LVSI, age, and adjuvant therapy have a

critical prognostic value, increasing death and disease
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progression of EC up to two times (47). Molecular prognostic

factors may be applied also to predict the efficacy of FST of EC in

clinical practice. Raffone et al. found that deep myometrial

invasion (DMI) is not independent of TGCA in determining

OS in EC, but it independently influences RR (48). Our opinion

is that the study’s strength lies in its systematic nature and rigor

in searching and extracting all the literature data about EC IA G2

patients for the first time. Similarly, this represents the main

limitation of our paper, which aims to summarize data from

extremely heterogeneous approaches and populations of

patients that, however, reflect well the current clinical practice.

In addition, this review is a partial view of the problem of fertility

preservation, mainly focused on oncological outcomes. Novel

pieces of evidence confirm that patients with reproductive

potential with stage IA G2 EC are candidates for FST: in

particular, progestins are a valid option for endometrioid

histotypes without myometrial invasion (44, 49, 50). Casarin

et al. underline the potential role of glandular cells (GCs) in

preoperative cervical smear for diagnosis and management of

early-stage EC (51). This may be useful in clinical practice to

predict local recurrence in women administered with FST.

Moreover, Tanos et al. identified molecular signatures as

prognostic elements in FST: PTEN is a favorable factor in FST

administration, and K-RAS is associated with recurrence,

regardless that PIK3CA, HER2, and P53 have a poor

prognostic value (52). After FST techniques, both open and

closed vitrification methods for blastocyst embryo transfer

would increase the pregnancy rate (53). Although myometrial

infiltration has often been considered an exclusion criterion for

conservative techniques, recent findings suggest that women

with minimally infiltrating G1 EC could be administered with

FST (54). FU may include endometrial biopsies every 3 months

for 1 year and every 6 months for the following 4 years (54).

Moreover, Casadio et al. treated three patients affected by G1

endometrioid EC with HR and hormone therapy (55). The 5-

year FU was negative for neoplasia, and two of three patients

achieved pregnancy (55). It seems clear that greater

standardization in the selection of patients is necessary, and a

risk classification even within a pattern of patients—with EC IA

G2—is already considered at extreme limits of acceptability in

FST. The higher the patient’s inherent risk, the more attention

should be paid by the physician to the contextualization of the

proposed clinical pathway. Therefore, it would be desirable to

design clinical trials that prospectively minimize the bias related

to tumor characteristics and not to the proposed FST. In

conclusion, fertility-sparing management is not the current

standard of care for young women with EC and can be
Frontiers in Oncology 06
employed for patients with early-stage G1 EC motivated to

maintain reproductive function. Otherwise, this management

is not the gold standard in EC, and it would be appropriate to

plan specific counseling for patients undergoing this

experimental approach for fertility preservation, although the

ideal fertility-sparing treatment of EC is not yet defined. Further

evidence is needed to investigate the actual benefit.
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31. Goldstajn MS, Kovacević D. The effect of trombophilia on pregnancy
outcome and IVF success. Coll Antropol (2014) 38(4):1153–61.

32. Koskas M, Uzan J, Luton D, Rouzier R, Daraï E. Prognostic factors of
oncologic and reproductive outcomes in fertility-sparing management of
endometrial atypical hyperplasia and adenocarcinoma: Systematic review and
meta-analysis. Fertil Steril (2014) 101(3):785–94. doi: 10.1016/j.fertnstert.2013.11.028

33. Mazzon I, Corrado G, Masciullo V, Morricone D, Ferrandina G, Scambia G.
Conservative surgical management of stage IA endometrial carcinoma for fertility
preservation. Fertil Steril (2010) 93(4):1286–9. doi: 10.1016/j.fertnstert.2008.12.009

34. Eftekhar Z, Izadi-Mood N, Yarandi F, Shojaei H, Rezaei Z, Mohagheghi S.
Efficacy of megestrol acetate (megace) in the treatment of patients with early
endometrial adenocarcinoma: our experiences with 21 patients. Int J Gynecol
Cancer (2009) 19(2):249–52. doi: 10.1111/IGC.0b013e31819c5372

35. Kim MK, Seong SJ, Kim YS, Song T, Kim ML, Yoon BS, et al. Combined
medroxyprogesterone acetate/levonorgestrel-intrauterine system treatment in
young women with early-stage endometrial cancer. Am J Obstet Gynecol (2013)
209:358.e1–4. doi: 10.1016/j.ajog.2013.06.031

36. Erkanli S, Ayhan A. Fertility-sparing therapy in young women with
endometrial cancer: 2010 update. Int J Gynecol Cancer (2010) 20(7):1170–87.
doi: 10.1111/igc.0b013e3181e94f5a

37. Kinkel K, Kaji Y, Yu KK, Segal MR, Lu Y, Powell CB, et al. Radiologic
staging in patients with endometrial cancer: a meta-analysis. Radiology (1999) 212
(3):711–8. doi: 10.1148/radiology.212.3.r99au29711

38. Manfredi R, Mirk P, Maresca G, Margariti PA, Testa A, Zannoni GF, et al.
Local-regional staging of endometrial carcinoma: Role of MR imaging in surgical
planning. Radiology (2004) 231(2):372–8. doi: 10.1148/radiol.2312021184
frontiersin.org

https://doi.org/10.1007/978-3-319-43139-0_1
https://doi.org/10.23736/S0026-4806.20.07125-6
https://doi.org/10.1186/s10397-017-1026-0
https://doi.org/10.1016/j.jmig.2019.06.001
https://doi.org/10.1016/j.jmig.2019.06.001
https://doi.org/10.23750/abm.v90i4.7800
https://doi.org/10.3892/ijo.19.2.305
https://doi.org/10.7326/0003-4819-151-4-200908180-00135
https://doi.org/10.7326/0003-4819-151-4-200908180-00135
http://www.ohri.ca/programs/clinical_epidemiology/oxford.asp
https://doi.org/10.1136/ijgc-2018-000036
https://doi.org/10.3802/jgo.2020.31.e74
https://doi.org/10.3802/jgo.2020.31.e74
https://doi.org/10.1136/ijgc-2020-001570
https://doi.org/10.1007/s00404-020-05905-8
https://doi.org/10.1097/IGC.0000000000000927
https://doi.org/10.1097/IGC.0000000000000825
https://doi.org/10.1097/IGC.0000000000000825
https://doi.org/10.1002/1097-0142(19901015)60:8+%3C2035::aid-cncr2820601515%3E3.0.co;2-8
https://doi.org/10.1002/1097-0142(19901015)60:8+%3C2035::aid-cncr2820601515%3E3.0.co;2-8
https://doi.org/10.1097/AOG.0000000000000223
https://doi.org/10.1097/AOG.0000000000000223
https://doi.org/10.1007/s11095-006-9104-4
https://doi.org/10.1007/s10856-016-5773-7
https://doi.org/10.1006/jsre.2001.6248
https://doi.org/10.1097/AOG.0b013e3182964ce3
https://doi.org/10.1016/j.ejca.2012.09.017
https://doi.org/10.1186/s12958-015-0136-7
https://doi.org/10.1186/s12958-015-0136-7
https://doi.org/10.1093/humrep/dem088
https://doi.org/10.1016/j.canlet.2006.06.013
https://doi.org/10.1200/JCO.1999.17.6.1736
https://doi.org/10.1200/JCO.1999.17.6.1736
https://doi.org/10.1007/s00432-016-2276-3
https://doi.org/10.1016/j.thromres.2011.10.007
https://doi.org/10.1006/gyno.1997.4751
https://doi.org/10.1007/s10528-017-9796-7
https://doi.org/10.1016/j.fertnstert.2013.11.028
https://doi.org/10.1016/j.fertnstert.2008.12.009
https://doi.org/10.1111/IGC.0b013e31819c5372
https://doi.org/10.1016/j.ajog.2013.06.031
https://doi.org/10.1111/igc.0b013e3181e94f5a
https://doi.org/10.1148/radiology.212.3.r99au29711
https://doi.org/10.1148/radiol.2312021184
https://doi.org/10.3389/fonc.2022.965029
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org


Ronsini et al. 10.3389/fonc.2022.965029
39. Gallo A, Catena U, Saccone G, Di Spiezio Sardo A. Conservative surgery in
endometrial cancer. J Clin Med (2021) 11(1):183. doi: 10.3390/jcm11010183

40. Ushijima K, Yahata H, Yoshikawa H, Konishi I, Yasugi T, Saito T, et al.
Multicenter phase II study of fertility-sparing treatment with medroxyprogesterone
acetate for endometrial carcinoma and atypical hyperplasia in young women. J Clin
Oncol (2007) 25(19):2798–803. doi: 10.1200/JCO.2006.08.8344

41. Park JY, Nam JH. Progestins in the fertility-sparing treatment and
retreatment of patients with primary and recurrent endometrial cancer.
Oncologist (2015) 20(3):270–8. doi: 10.1634/theoncologist.2013-0445

42. Park JY, Lee SH, Seong SJ, Kim DY, Kim TJ, Kim JW, et al. Progestin re-
treatment in patients with recurrent endometrial adenocarcinoma after successful
fertility-sparing management using progestin. Gynecol Oncol (2013) 129(1):7–11.
doi: 10.1016/j.ygyno.2012.12.037

43. Perri T, Korach J, Gotlieb WH, Beiner M, Meirow D, Friedman E, et al.
Prolonged conservative treatment of endometrial cancer patients: More than 1
pregnancy can be achieved. Int J Gynecol Cancer (2011) 21(1):72–8. doi: 10.1097/
IGC.0b013e31820003de

44. Gullo G, Etrusco A, Cucinella G, Perino A, Chiantera V, Laganà AS, et al.
Fertility-sparing approach in women affected by stage I and low-grade endometrial
carcinoma: An updated overview. Int J Mol Sci (2021) 22(21):11825. doi: 10.3390/
ijms222111825

45. Cavaliere AF, Perelli F, Zaami S, D'Indinosante M, Turrini I, Giusti M, et al.
Fertility sparing treatments in endometrial cancer patients: The potential role of the
new molecular classification. Int J Mol Sci (2021) 22(22):12248. doi: 10.3390/
ijms222212248

46. Zaami S, Stark M, Signore F, Gullo G, Marinelli E. Fertility preservation in
female cancer sufferers: (only) a moral obligation? Eur J Contracept Reprod Health
Care (2022) 27(4):335–40. doi: 10.1080/13625187.2022.2045936

47. Raffone A, Travaglino A, Raimondo D, Neola D, Maletta M, Santoro A, et al.
Lymphovascular space invasion in endometrial carcinoma: A prognostic factor
independent from molecular signature. Gynecol Oncol (2022) 165(1):192–7.
doi: 10.1016/j.ygyno.2022.01.013
Frontiers in Oncology 08
48. Raffone A, Travaglino A, Raimondo D, Neola D, Renzulli F, Santoro A, et al.
Prognostic value of myometrial invasion and TCGA groups of endometrial
carcinoma. Gynecol Oncol (2021) 162(2):401–6. doi: 10.1016/j.ygyno.2021.05.029

49. Vitale SG, Rossetti D, Tropea A, Biondi A, Laganà AS. Fertility sparing
surgery for stage IA type I and G2 endometrial cancer in reproductive-aged
patients: Evidence-based approach and future perspectives. Updates Surg (2017)
69(1):29–34. doi: 10.1007/s13304-017-0419-y

50. Aimagambetova G, Terzic S, Laganà AS, Bapayeva G, la Fleur P, Terzic M.
Contemporary fertility-sparing management options of early stage endometrioid
endometrial cancer in young nulliparous patients. J Clin Med (2021) 11(1):196.
doi: 10.3390/jcm11010196

51. Casarin J, Bogani G, Serati M, Pinelli C, Laganà AS, Garzon S, et al. Presence
of glandular cells at the preoperative cervical cytology and local recurrence in
endometrial cancer. Int J Gynecol Pathol (2020) 39(6):522–8. doi: 10.1097/
PGP.0000000000000642

52. Tanos P, Dimitriou S, Gullo G, Tanos V. Biomolecular and genetic
prognostic factors that can facilitate fertility-sparing treatment (FST) decision
making in early stage endometrial cancer (ES-EC): A systematic review. Int J Mol
Sci (2022) 23(5):2653. doi: 10.3390/ijms23052653

53. Gullo G, Petousis S, Papatheodorou A, Panagiotidis Y, Margioula-Siarkou
C, Prapas N, et al. Closed vs. open oocyte vitrification methods are equally
effective for blastocyst embryo transfers: Prospective study from a sibling oocyte
donation program. Gynecol Obstet Invest (2020) 85(2):206–12. doi: 10.1159/
000506803

54. Casadio P, La Rosa M, Alletto A, Magnarelli G, Arena A, Fontana E, et al.
Fertility sparing treatment of endometrial cancer with and without initial
infiltration of myometrium: A single center experience. Cancers (Basel) (2020)
12(12):3571. doi: 10.3390/cancers12123571

55. Casadio P, Guasina F, Paradisi R, Leggieri C, Caprara G, Seracchioli R.
Fertility-sparing treatment of endometrial cancer with initial infiltration of
myometrium by resectoscopic surgery: A pilot study. Oncologist (2018) 23
(4):478–80. doi: 10.1634/theoncologist.2017-0285
frontiersin.org

https://doi.org/10.3390/jcm11010183
https://doi.org/10.1200/JCO.2006.08.8344
https://doi.org/10.1634/theoncologist.2013-0445
https://doi.org/10.1016/j.ygyno.2012.12.037
https://doi.org/10.1097/IGC.0b013e31820003de
https://doi.org/10.1097/IGC.0b013e31820003de
https://doi.org/10.3390/ijms222111825
https://doi.org/10.3390/ijms222111825
https://doi.org/10.3390/ijms222212248
https://doi.org/10.3390/ijms222212248
https://doi.org/10.1080/13625187.2022.2045936
https://doi.org/10.1016/j.ygyno.2022.01.013
https://doi.org/10.1016/j.ygyno.2021.05.029
https://doi.org/10.1007/s13304-017-0419-y
https://doi.org/10.3390/jcm11010196
https://doi.org/10.1097/PGP.0000000000000642
https://doi.org/10.1097/PGP.0000000000000642
https://doi.org/10.3390/ijms23052653
https://doi.org/10.1159/000506803
https://doi.org/10.1159/000506803
https://doi.org/10.3390/cancers12123571
https://doi.org/10.1634/theoncologist.2017-0285
https://doi.org/10.3389/fonc.2022.965029
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

	Oncological outcomes in fertility-sparing treatment in stage IA-G2 endometrial cancer
	Introduction
	Methods
	Data extraction
	Quality assessment

	Results
	Outcomes

	Discussion
	Data availability statement
	Author contributions
	Supplementary material
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


