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Uterine cancer affects more than 1.28 million people worldwide; considering current 

world trends in obesity and aging, a +52.7% growth by 2040 is foreseen. Around 5% 

of endometrial cancer patients are less than 40 years old, meaning that conventional 

oncologic approaches would result in fertility loss; thus, it is essential to consult 

patients regarding their fertility and family planning.  

Owing to developments of oncofertility, patients are now able to preserve their 

fertility and complete their childbearing, drafting from the standard of care in 

endometrial cancer. Strict criteria should be applied to make sure of selecting patients 

who benefit most from the fertility preservation approach. Furthermore, careful 

selection of patients increases the possibility of successful treatment. 

Most candidates for fertility preservation have risk factors in common with infertility, 

including polycystic ovarian syndrome, obesity, increasing of age and irregular 

menses; therefore, Advanced Reproductive Technology (ART) can improve their 

chances for pregnancy. 

Current applied knowledge towards the fertility preservation approach in patients 

with endometrial cancer is reviewed in this article. 
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Introduction

Uterine cancer is the commonest gynecological 

cancer in high-income countries and the second most 

common cancer after cervical cancer in developing 

countries, affecting more than 1.28 million people 

worldwide, with an increasing incidence rate of 

382,069 per year that is estimated to reach as high as 

583,560 (52,7% growth) by 2040 (1, 2). Given the 

current world trends in obesity and aging (the most 

important risk factors of endometrial cancer alongside 

genetics) in the increasing incidence of endometrial 

cancer is repeatedly considered (3-9). Around 14%-

25% of endometrial cancer patients are premenopausal, 

and about 5% of patients are less than 40 years old, of 

whom 70% of cases are nulliparous (10-13). Aging, 

delayed childbearing, and polycystic ovarian syndrome 

affect fertility and susceptibility to endometrial cancers 

(11, 14-17). Other risk factors include 

hyperinsulinemia, type 2 diabetes, hypertension, early 

menarche, late menopause, sedentary lifestyle, 

nulliparity, and Lynch syndrome (10, 13, 18, 19). 

Fertility-sparing treatment was first introduced by 

Kistner in 1959 as case series of 6 patients who 

responded to progestin therapy with different doses and 

formulations (20). The current standard of care in 

endometrial cancer patients is comprised of total 

hysterectomy and bilateral salpingo-oophorectomy 

(TH+BSO) and staging, leading to infertility (11, 14-

16, 21). Therefore, it is essential to consult patients 

regarding their fertility and family planning, as studies 

suggest that fewer patients are likely to regret their 

decision if consulted thoroughly (15, 16, 18). 

BSO is part of standard treatment; however, the 

aforementioned procedure has a significant impact on 

the patient’s quality of life, leaving both short- and 

long-term sequels, e.g., Alzheimer’s disease, 

osteopenia, early post-menopausal symptoms, and 

increased cardiovascular risk. The overall decrease in 

quality of life and all-cause mortality are higher in 

these patients (91.3% compared to 94.5% in overall 

survival) (22-24). 

Cytotoxic chemotherapy, pelvic radiation, and 

hysterectomy as standard procedures have improved 

oncological outcomes. On the other hand, these 
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approaches lead to severe deterioration of fertility 

outcomes (11, 14-16, 18, 21). 

The psychological burden changes significantly with 

the fertility outcome, as it is almost comparable to the 

diagnosis of malignancy itself (15). Accordingly, 

experts emphasize patient education regarding fertility 

preferences before the treatment begins (11, 15, 18, 21, 

25). Also, endometrial cancer and infertility have many 

risk factors in common, such as obesity, chronic 

anovulation, and polycystic ovary syndrome (PCOS). 

Therefore, patients benefit most from a 

multidisciplinary team involving reproductive 

endocrinologists/infertility specialists, gynecology 

oncologists, radiation oncologists, and psychologists 

(15, 19).  

Fertility and Reproductive Techniques 

Emerging techniques in embryology grant 

candidates a chance to conceive. Around 5% of 

endometrial cancer patients are less than 40 years old; 

therefore, fertility preservation is of particular 

importance. In addition, patients receiving standard 

treatment have a good prognosis, as the 5-year-survival 

rate after surgery for early-stage endometrial cancer is 

reported to be over 93% (26). Following the diagnosis, 

patients should be referred to an infertility center as 

soon as possible to consult with an experienced 

oncofertility specialist. Factors determining the most 

appropriate method for fertility preservation are age, 

health status, previous fertility history, planning of 

treatment, and available time to initiate cancer 

treatment (15). If a delay in surgery of 2 to 6 weeks is 

acceptable, cryopreservation of oocyte and/or embryo 

is a standard method for fertility preservation in 

candidates for surgery. Accordingly, these patients are 

candidates for in vitro fertilization (IVF) following 

controlled ovarian stimulation (27, 28). 

Measuring ovarian reserve is the first step to assess 

fertility potential. Anti-Müllerian hormone (AMH) and 

antral follicle count are commonly used to predict the 

response to ovarian stimulation, even though they do 

not determine the likelihood of pregnancy. Above all, 

age is the main factor to predict the ultimate success of 

fertility preservation; thus, despite acceptable ovarian 

reserve, older age is associated with a decreased 

success of fertility preservation. Studies show that the 

live birth rate with cryopreserved oocytes for women 

without cancer at ages 25 and 30 is around 53% and 

32%, respectively (15). 

The ovarian stimulation protocol is generally 

selected according to the policies of each health center, 

and the early initiation of cancer treatment is of crucial 

and decisive importance. Today, it is possible to 

stimulate the ovaries regardless of a patient’s menstrual 

cycle phase and can be started on any day of the 

menstrual cycle, even in 2 phases. In cancer patients, 

ovarian stimulation using a gonadotropin-releasing 

hormone (GnRH)-antagonist is the recommended 

protocol because less time is needed (29). The potential 

risk of supraphysiological levels of estradiol is one of 

the major concerns about controlled ovarian 

stimulation protocols. Concomitant development of 

multiple follicles following administration of 

gonadotropins may exacerbate the oncological 

outcomes in estrogen-sensitive cancers, including 

endometrial cancer. Safer ovarian stimulation 

protocols are executed using anti-estrogenic drugs 

alone or in combination with lower doses of 

gonadotropins, which are associated with comparable 

results to the standard protocols (30).  

Potentially safe protocols for ovarian stimulation 

include natural-cycle IVF (without ovarian 

stimulation), stimulation protocols with tamoxifen or 

aromatase inhibitors alone or combined with 

gonadotropins to decrease the estrogen level. Due to 

the limited number of oocytes or embryos (1-2 per 

cycle) and the high rate of cancellation, the use of 

natural IVF cycles is not often recommended. 
According to studies, tamoxifen is also commonly used 

in patients with estrogen receptor (ER)-positive breast 

cancer, but it is often recommended to use letrozole as 

an aromatase inhibitor for patients with endometrial 

cancer. Studies have indicated that controlled ovarian 

stimulation protocols with letrozole in endometrial 

cancer patients are successfully used for 

cryopreservation of oocytes or embryos.  

In estrogen-sensitive cancers, the major benefit of 

letrozole adding to gonadotropins is the reduction in 

estradiol levels without affecting the number and 

quality of the oocytes. Letrozole results in greater 

oocyte counts and higher fertility rates. Thus, letrozole-

induced ovarian stimulation protocols are preferred 

over protocols with tamoxifen administration. 

Depending on the patient’s ovarian reserve, letrozole is 

administered at a dose of 2.5 to 5 mg daily in ovarian 

stimulation cycles. It is recommended that serum 

estradiol concentrations be monitored throughout the 

cycle. Administration of letrozole should be continued 

until post-ovulation when the serum concentration 

reaches below 500 pg/mL. Based on available 

evidence, the recommended dose of gonadotropin for 

ovarian stimulation is 150 IU/d for cancer patients, 

especially those sensitive to estrogen (29).  

In a retrospective study of 74 patients with early-

stage endometrioid endometrial cancer (EEC) and 23 

patients with atypical endometrial hyperplasia (AEH) 

who underwent fertility-sparing treatment, the rate of 

the good quality embryo was higher in the progestin 

primed ovarian stimulation (PPOS) group (20 mg/d 

oral dydrogesterone and 150 to 300 IU/d human 

menopausal gonadotropin [HMG] from day 2-3 of the 

menstrual cycle) than in the standard regimen group, 

including short agonist regimen and antagonist 

regimen  (P=0.034; P=0.034) (31). 
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Typing  

Historically, the American College of Obstetrics and 

Gynecology (ACOG) classified all endometrial 

cancers into 2 large subgroups (9, 32): 

1- Type 1: Histology of endometrioid 

adenocarcinoma accounts for 85% of ECs, 

and 75% are low-grade and diagnosed at an 

early stage.  

2- Type 2: More aggressive histology with less 

favorable outcomes (including clear cell 

carcinoma and papillary serous carcinoma, 

undifferentiated carcinomas, mixed cell, and 

carcinosarcoma), although rare, account for 

more than 40% of deaths due to endometrial 

cancer. The risk of extrauterine disease is 

higher in this group, and patients are more 

likely to be diagnosed at advanced stages.  

New classification systems based on molecular 

typing have been developed to provide prognostic 

information and planning of adjuvant treatment (33): 

1- Ultramutated/DNA polymerase epsilon group 

(POLE): Patients with POLEmut EC are often 

young with low body mass index (BMI) and 

have a very favorable prognosis, despite 

aggressive pathological features (e.g., high-

grade, lymphovascular space invasion; >96% 

5-year survival).  

2- Hypermutated/microsatellite unstable group: 

Studies on the status of microsatellite 

instability (MSI) in clinical outcomes in EC 

have had conflicting results, but most have 

reported adverse prognoses. On the other 

hand, increased sensitivity to radiation 

therapy in DNA mismatch repair (MMR)-

deficient ECs has been shown in some studies 

and may explain more favorable results in 

patients with advanced disease. This group 

might not be considered appropriate 

candidates for progesterone therapy due to the 

low progesterone receptor (PR) and ER. 

3- Copy number low group: This group is 

characterized by MMR-intact ECs with 

moderate mutational load and moderate to 

favorable outcomes. This group includes 

endometrioid neoplasms with ER and PR 

positive and high response rates to hormone 

therapy. 

4- Copy number high group: Tumor protein 

53 (TP53) mutations are most commonly 

observed (92%) and correlated with 

significantly poor outcomes (approximately 

50% 5-year survival). 

Molecular classification of endometrial cancer is 

changing the approach to diagnosis and management in 

women. Certain subtypes of POLE mutant tumors, 

wild-type p53/non-specific molecular profile (NSMP) 

tumors, and MMR-deficient tumors with low-risk 

characteristics can be considered low-risk for disease 

progression and might be candidates for fertility-

sparing treatment (13). 

Grading 

The International Federation of Gynecology and 

Obstetrics (FIGO) updated FIGO grading for 

endometrial cancer in 2010 based on solid tumor 

growth rather than gland formation. Nuclear grading 

should also be performed. In cases of grading mismatch 

between nuclear and solid tumor growth, a higher grade 

is considered as the overall tumor grading. Histologic 

grades II and III are significantly correlated with higher 

failure rates in conservative therapy. Increased 

recurrences of endometrial cancer and higher rates of 

synchronous ovarian involvement are also reported 

(23, 34-36). Although there are case reports of 

conservative management in these patients, there are 

significantly lower cancer-related and overall survival 

rates following uterine preservation treatment (34, 35, 

37). 

Staging  

About 70%-75% of endometrial cancers are 

diagnosed at stage I, having a good prognosis, and the 

5-year-survival rate is 94%; thus, staging remains the 

most important factor for the prediction of oncological 

outcomes (18, 38).  

Surgical Staging 

A “comprehensive surgical staging,” including the 

removal of the uterus and adnexa, pelvic and paraaortic 

lymph node dissection, and the cytological evaluation 

of peritoneal washing, is the gold standard treatment 

for endometrial cancer (18, 32).  

 Stage I is defined as the malignancy confined 

to the corpus of the uterine. It is then 

subdivided into 1A (without or less than 50% 

of myometrial invasion) and 1B (50% or more 

of the myometrial invasion). 

 Stage II is considered by cervical stromal 

involvement. Note that the glandular 

involvement is no longer considered stage II–

–but rather stage I. 

 Stage III is the local or regional spread of the 

tumor, further subdivided into IIIA 

(involvement of the uterine serosa and/or 

adnexa), IIIB (vaginal and/or parametrial 

involvement), IIIC (metastases to pelvic 

and/or para-aortic lymph nodes). IIIC1 is 

defined as pelvic lymph nodes involved, 

whereas IIIC2 is positive para-aortic lymph 

nodes with or without pelvic lymph nodes. 

Positive cytology should be reported 

separately without changing the stage. 

 Stage IV is further subdivided as IVA 

(involvement of bladder or rectal mucosa) and 
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IVB (distant metastasis, e.g., intra-peritoneal 

or inguinal lymph nodes involvement). 

Clinical Staging 

To evaluate the histologic type and grade, a dilatation 

and curettage (D&C) sampling is recommended rather 

than Pipelle sampling, as Pipelle has limited sensitivity 

to focal lesions (19, 39, 40). In candidates for fertility 

preservation, a diagnosis of grade 2 or higher is of great 

importance. D&C is associated with better diagnostic 

performance in determining the grading and less 

residue in subsequent hysterectomy (41). Endometrial 

biopsy should be done via hysteroscopy based on the 

European Society of Gynaecological Oncology 

(ESGO)/European Society for Radiotherapy and 

Oncology (ESTRO)/European Society for Pathology 

(ESP) consensus. Hysteroscopy provides direct 

visualization of the endometrium; this would provide a 

chance to look for focal lesions and debulk the tumor 

to reduce the duration of the progestin therapy 

compared to D&C (33). 

Hysteroscopic resection (HR) can also be used in 

patients who did not adequately respond in the first 3 

months of treatment (19, 42-44). Although a higher rate 

of positive cytology is observed in patients undergoing 

HR, a meta-analysis of 2,944 patients with endometrial 

cancer revealed no significant difference in long-term 

prognosis (45). A 3-step approach is commonly used 

for HR, including 1) resection of the tumor, 2) resection 

of the adjacent endometrium, 3) and removal of the 

myometrium beneath the tumor (46). 

In the next step, after confirmation of low-grade 

endometrioid EC with D&C, pelvic imaging should be 

performed to assess myometrial invasion. Evaluation 

of myometrial invasion can be performed via magnetic 

resonance imaging (MRI) or transvaginal 

ultrasonography (TVUS) (47, 48). Among 

contemporary modalities, MRI is shown to be slightly 

more sensitive than TVUS. No significant difference is 

observed between TVS and MRI (19, 49). TVUS, 

performed by experts in oncology gynecology, has 

diagnostic accuracy comparable to MRI to assess 

myometrial and cervical stromal invasion than general 

gynecologists (50). Ultimately, MRI can be used to 

assess lymph node necrosis as a sign of metastasis, 

cervical stromal invasion, or extrauterine spread of the 

tumor (9, 19, 51).  

Evaluation for synchronous involvement of ovaries 

is also essential, as it is present in 5%-25% of women 

of childbearing age. In Song et al.’s study, a 4.5% risk 

of coexisting ovarian cancer was reported. However, in 

women with low-risk disease (no myometrial invasion, 

grade 1 endometrioid histology, normal-looking 

ovaries), no cases of ovarian cancer were diagnosed 

(52).  Laparoscopic investigation with ovarian biopsy 

can be beneficial in this manner, as MRI and CA-125 

marker have shown limited sensitivity (10, 18, 49, 53). 

Patient Selection Criteria  

The following characteristics are uniformly 

mentioned in the literature (15, 19, 39, 53-55): 

- Patients younger than 40 years old 

usually have low-grade endometrial 

cancer and respond better to progesterone 

therapy.  

- Histology of endometrioid adenocarcinoma.  

- Grade I: It is suggested that consultation on 

fertility-sparing treatment in patients with 

grade 2 tumors without myometrial invasion 

should only be performed in highly 

experienced centers, as there is currently little 

evidence of safety in this area. 

- Absent of myometrial invasion: In grade 1 

endometrioid tumor confined to the 

endometrium, the risk of extrauterine disease 

was negligible. Only the British 

Gynecological Cancer Society (BGCS) 

guidelines consider women with superficial 

myometrial invasion as potential candidates 

for fertility-sparing treatment.  

- Careful ruling out of extrauterine involvement 

using MRI, TVUS, or laparoscopic 

observation by an expert.  

- Negative history of hereditary cancers, such 

as Lynch syndrome or hereditary non-

polyposis colorectal cancer (HNPCC). 

Patients with immunohistochemistry (IHC) 

staining positive for PSM2, MSH2, MSH6, 

and MLH1 or high-MSI are not suitable for 

fertility preservation. Currently, the National 

Comprehensive Cancer Network (NCCN) 

guidelines for hereditary cancers recommend 

universal screening for Lynch syndrome in 

endometrial cancer, regardless of age at 

diagnosis. There is currently no strong 

evidence for the safety of fertility-sparing 

treatment in this population of women (15, 

54). 

- No contraindications regarding progesterone 

use. 

- Informed consent: Fertility preservation is not 

the standard of care in these patients, and even 

after achieving complete remission, there is a 

recurrence rate of 24%-45%. 

-  It is also worthy of note that even low-grade 

tumors might be associated with extrauterine 

involvement (56). 

Fertility-Sparing Treatments 

Progestin, as the main treatment for fertility-sparing 

management, is currently used in 3 formulations. The 

response rate is as high as 76%-82%. Recurrence rates 

are variable; 10.5% to 41 % is commonly reported (51, 

53, 57-61). The optimal dose and duration of 

progesterone use have not been determined (62).  
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1- Medroxyprogesterone acetate (MPA) 200-

800 mg/d (most commonly 400-600 mg/d) 

2- Megestrol acetate (MA) 160-320 mg/d 

In comparison, these 2 oral progestin therapies have 

shown no significant difference in the recurrence or 

remission rates in most articles (49). In a meta-analysis 

of a retrospective observational study involving 370 

patients with AEH or endometrial cancer, significant 

complete remission in MA compared with MPA was 

reported (63). However, 2 studies suggest better 

remission rates and fewer recurrences using MPA (51). 

3- Levonorgestrel-releasing intrauterine device 

(LNG-IUD) releases 20 mcg/day of 

levonorgestrel locally. This method reduces 

the systemic side effects of progestin 

compared with oral treatments, including 

edema, weight gain, nausea, liver 

dysfunction, acne, breast discomfort, appetite 

change, and headache. IUDs can be used in 

combination with oral treatment (10, 51). 

Moreover, LNG-IUDs achieve better 

pathologic regression and fewer relapses (16, 

19, 64). In the retrospective cohort study by 

Rosas et al., 25 of 28 patients (89.3%) who 

received levonorgestrel intrauterine devices 

experienced remission (61). According to the 

meta-analysis by Fan et al., a 75.5% complete 

response (CR) rate was reported regarding 

LNG-IUD combined with gonadotropin-

releasing hormone agonists (65). Note that 

oral progestin can also be prescribed to 

patients with IUD to maximize the tissue 

response (51). 

4- Superficial resection of the endometrium with 

hysteroscopy, followed by treatment with 

progesterone, can be considered in patients 

with primary endometrial cancer (66). 

Intrauterine pressure should be kept low 

during hysteroscopy to prevent malignant cell 

dissemination. 

Gonadotropin-releasing hormones are also used in 

combination with resection of the endometrium. 

Goserelin at a dose of 3.6 mg can be used 

subcutaneously every month for 3 months. The 

concomitant ovarian tumor should be ruled out before 

starting GnRH agonists using laparoscopic exploration, 

followed by ovarian biopsy (10). In a pilot study 

included obese endometrial cancer patients with a 

regimen of 3.75 mg GnRH agonist every 4 weeks and 

2.5 mg oral aromatase inhibitor daily, a CR of 100% 

was reported, and the time to reach CR was 3-6 months 

(67). 

Follow-Up 

Three months after initiation of any progesterone 

treatment, endometrial sampling should be obtained. 

Pipelle sampling is preferable to avoid extensive 

damage to the endometrium (10, 39, 51). LNG-IUDs 

can be left intact during endometrial sampling (9, 51). 

Continuous samples should be obtained every 3 

months. Compared with the baseline D&C sample, 4 

conditions might be present (10, 39): 

1. CR: no neoplastic lesion  

2. Partial response: down-staged lesion   

3. Persistent disease: lesion with the same grade 

as the baseline  

4. Progressive disease: lesion with a higher 

grade or myometrial invasion or extrauterine 

lesion 

Patients with complete remission should continue 

their current treatment for another 3 months until a 

second Pipelle sample confirms the complete 

remission; thereafter, patients are encouraged to 

proceed with the pregnancy. A maintenance regimen of 

MPA, MA, or LNG-IUD or a combination therapy 

might be used for patients who do not desire to be 

pregnant immediately, though the risk of recurrence is 

not to be neglected (51). For patients who have been 

successfully treated with progesterone and have 

completed fertility, there is no high-quality evidence 

regarding the need for hysterectomy. However, most 

experts suggest patients return to the standard 

treatment due to the potential risk of recurrence. The 

risk of recurrence is estimated to be around 40% even 

after successful conservative treatment (19, 49, 51). 

After successful pregnancy and subsequent 

childbirth, Pipelle biopsies should be continued 3 

months after delivery and regularly after that (10, 15, 

39, 51). Risk factors promoting endometrial cancer are 

often persistent; thus, the risk of recurrence remains as 

high as 24%-40% even with CR to treatment (19, 51).  

The median time to achieve CR is estimated to be 8 

weeks to 9 months, but obese and non-ovulating 

patients may require treatment for longer (19, 51). 

Those who did not achieve adequate response after 3 

months may benefit from a higher dose of 

progesterone. They should be evaluated for treatment 

response in 3-month intervals (36, 51). These patients 

can also benefit from HR, increasing the effectiveness 

of hormonal treatment (19, 39, 53, 57). A complete 

regression rate of 96.3% is reported when 3-step HR 

was added to oral progestins compared with 78% when 

oral progestins were used alone. HR also reduces 

recurrence rates significantly by half to about 16% (49, 

53, 57, 68). 

The NCCN guidelines recommend pelvic MRI to 

rule out myoinvasion, lymph node involvement, and 

ovarian metastasis before continuing fertility-sparing 

therapy in patients with persistent endometrial cancer 

after 6 months of unsuccessful hormone therapy (54). 

After 9 to 12 months of progesterone therapy, a 

persistent or progressive disease suggests a tumor that 

does not respond to hormones anymore, and therefore, 

treatment should be discontinued. Hysterectomy is the 
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mainstay of treatment, and further pathological 

investigation can be performed (36, 51). 

The Role of Metformin in Endometrial Cancer 

Patients are often encouraged to seek fertility 

consultation prior to the start of the treatment, as they 

are often likely to carry a history of infertility, PCOS, 

or obesity (15, 19). The recognition of the anti-

proliferative action of metformin on endometrial 

cancer cells has led to its use in women with 

endometrial cancer. The addition of metformin to 

correct obesity and hyperinsulinemia has been studied 

as a major risk factor for endometrial cancer and 

infertility (19). Metformin decreases the Ki-67 

proliferation marker, increases PR expression by 

inhibiting mTOR, sensitizes progesterone-resistant EC 

cells to apoptosis, and inhibits estradiol-induced 

proliferation in EC cells by increasing ER-β while 

decreasing isoform ER-α. Young et al. observed a 

higher CR rate in EC patients at an oral MA of 160 

mg/day + oral metformin 500 mg 3 times daily 

compared with an oral MA of 160 mg/day alone at 16 

weeks of follow-up (34.3% vs. 20.7%, respectively) 

(69). 

Ovarian Preservation  

There are 3 main reasons for oophorectomy in 

endometrial cancer: 

1) Ovaries are the main source of estrogen, further 
supporting the hyperplastic event (23, 24). 

2) Possibility of synchronous ovarian malignancies 

with endometrial cancer (23, 24). 

3) Possibility of micro-metastases of endometrial 

cancer cells to the ovaries (24, 70, 71). 

Recent studies suggest that the ovarian metastasis 

rate is overestimated, and it is around 5% rather than 

25% in early-stage EC (23, 24, 72). 

Intraoperative extrauterine observation is a highly 

significant predictor of ovarian involvement (24, 51). 

Synchronous ovarian involvement is reported in 5% of 

endometrioid endometrial cancer patients younger than 

45 years old, of which only 0.8% had microscopic 

lesions, which were not grossly visible (23, 72). 

However, 2 studies indicated that ovarian 

involvement was observed in 83.3%-85% of patients 

through direct observation by the surgeon or 

preoperative imaging. They suggested a 15% chance of 

missing a synchronous ovarian involvement (71). In 

the study conducted by Ashrafganjoei et al., 20 (11.1 

%) out of 180 endometrial cancer patients had ovarian 

involvement (73). 

Risk factors for ovarian involvement are deep 

myometrial invasion, high FIGO grade (II/III), lymph 

node metastasis, and lymphovascular space 

involvement (LVSI); therefore, careful evaluation in 

these patients is essential (71). 

In conclusion, patient selection criteria for ovarian 

preservation would involve (23, 33, 54): 

1) Age under 45 years old 

2) Histology of endometrioid endometrial 

carcinoma 

3) Stage I 

4) Low grade 

5) Myometrial invasion <50% 

6)  No ovarian mass either grossly visible or 

present in the imaging 

7)  Family history of inherited cancers 

Although a large cohort study conducted by the 

Korean Society of Obstetrics and Gynecology indicates 

a 4 % recurrence rate in endometrioid endometrial 

cancer (72), long-term results suggest no difference in 

disease-free survival and overall survival in the ovarian 

preserved group (11, 74). Ultimately, a more 

individualized approach should be taken toward patient 

selection, and both the patient and physician should be 

aware of the risks and benefits. 

Cryopreservation of Ovarian Tissue 

Ovarian tissue cryopreservation with the removal of 

small antral follicles and freezing immature oocytes 

have been addressed in the literature, causing both 

ovarian tissue and isolated immature oocytes to freeze 

(75). The first successful pregnancy and delivery 

through this method was described by Prasath et al. 

(76). The optimum thickness of ovarian tissue to 

maintain cryopreservation, which can maximize the 

preservation of primary follicles, is approximately 1 

mm (77). Isolation of individual follicles from ovarian 

tissue and then performing in vitro maturation (IVM) 

and fertilization might be considered. In another 

reported method of maintaining fertility, immature 

oocytes were removed from ovarian tissue and 

subjected to IVM and vitrification, while ovarian tissue 

was preserved by cryopreservation (75). 

Considering increasing the success rate in 

maintaining fertility by stimulation of cryopreserved 

ovarian tissue and also because of a low risk of 

metastases to ovaries, cryopreservation of ovarian 

tissue can be applied in early-stage endometrial 

adenocarcinoma. Fifty percent of the ovaries are 

resected via laparoscopy, followed by ovarian 

stimulation 1 to 2 days later. About 2.5 weeks are 

needed for combination therapy (78). 

Oncologic and Fertility Outcomes  

Conservative treatment results in complete remission 

in 76%-82.4% of patients, with a mean of 23% relapse 

rate (28), but it is important to note that it will not 

increase the risk of recurrence compared with standard 

treatment (15). There is a 22% failure rate in 

conservative treatment, which should be thoroughly 

discussed with the candidates for fertility preservation 
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(10). It is estimated that about 22% will achieve 

successful pregnancy (79). 

Patients successfully achieving 1 pregnancy are 

reported to have a higher disease-free survival 

compared to those who did not (19, 36). 

Most candidates for fertility preservation have risk 

factors that are in common with infertility, including 

polycystic ovarian syndrome, obesity, age, and 

irregular menses; therefore, they would benefit from 

assisted reproductive technology (ART) for improved 

chances of pregnancy (9, 18, 80). In determining 

fertility outcomes, Wang et al. found no difference in 

pregnancy and live birth rates between 29 patients with 

PCOS and 55 non-PCOS patients who reached CR and 

attempted to conceive. Additional prospective studies 

are required to assess oncological and fertility 

outcomes of fertility-sparing treatment in patients with 

PCOS (81, 82). 

 

Conclusion 

Oncofertility is not a new concept. It has been 

addressing the reproductive needs of gynecologic 

cancers ever since 1959. However, with emerging 

trends in lifestyle and population characteristics, it 

seems that the urge for advancement in this field is now 

more than ever. 

Current guidelines and instructions are mainly based 

on case reports and retrospective studies; moreover, the 

oncologic results are short-term in many cases and few 

eligible long-term studies are conducted (36, 49). 

Randomized clinical trials are seldom conducted due 

to ethical issues. Patient gathering and difficulty in 

following the patients continuously are other obstacles. 

There is also a possibility for selection bias as younger, 

healthier patients account for most of the candidates (9, 

51). Further prospective trials are required to establish 

the exact extent of our interventions. 

Until then we have concluded that: 

1. Simultaneous use of two modalities for tumor 

suppression yields better outcomes. Complete 

response rates with oral progestin regimen 

improved to 80% from 70% when combined 

with an LNG-IUD. (16, 36, 68) In a similar 

matter, adding Hysteroscopic resection to oral 

progestin therapy improved the results to 

96.3% and 94.2% regression rates in two 

separate studies.(49, 53) 

2. Careful history of hereditary cancers such as 

Lynch syndrome or HNPCC (Hereditary 

Non-Polyposis Colorectal Cancer) should be 

obtained. 

3. Salpingo-oophorectomy in young healthy 

patients can be individualized, carefully 

balancing the risks and benefits. 

4. Although seldom reported, the use of fertility 

preservation in high-grade tumors is not 

advised. 

5. Pregnancy and reproductive workup should 

be initiated as soon as possible; as aging, 

PCOS and other risk factors are often 

prominent.  

Use of Assisted Reproductive Technology is highly 

recommended, as it improves fertility outcomes 

dramatically.  

 

Acknowledgments 

The authors would like to thank the Firoozgar 

clinical Research development Center, Firoozgar 

Medical Center, Iran University of Medical Sciences, 

Tehran, Iran. 

 

Conflict of Interest 

The authors declared no conflicts of interest. 

 

Funding  

This paper did not receive any specific grant from 

funding agencies in the public, commercial, or not-for-

profit sectors. 

 

 

References 

 

1. Ferlay J CM, Soerjomataram I, Mathers C, Parkin 

DM, Piñeros M, Znaor A, Bray F Estimating the 

global cancer incidence and mortality in 2018: 

GLOBOCAN sources and methods. Int J Cancer. 

2019;144:1941-53. [DOI:10.1002/ijc.31937] 

[PMID] 

2. Ferlay J EM, Lam F, Colombet M, Mery L, 

Piñeros M, Znaor A, Soerjomataram I, Bray F 

(2018). Available from: 

https://gco.iarc.fr/tomorrow, accessed [19 July 

2019]. Global Cancer Observatory: Cancer 

Tomorrow. Lyon, France: International Agency 

for Research on Cancer. 2019. 

3. Aminimoghaddam S, Shahrabi-Farahani M, 

Mohajeri-Tehrani M, Amiri P, Fereidooni F, 

Larijani B, et al. Epistatic interaction between 

adiponectin and survivin gene polymorphisms in 

endometrial carcinoma. Pathol Res Pract. 

https://doi.org/10.1002/ijc.31937
https://www.ncbi.nlm.nih.gov/pubmed/30350310
https://gco.iarc.fr/tomorrow


369 Fertility Preservation in Endometrial Cancer 

      Volume 7, July – August 2022       Journal of Obstetrics, Gynecology and Cancer Research 

2015;211(4):293-7. 

[DOI:10.1016/j.prp.2014.11.012] [PMID] 

4. Arnold M, Pandeya N, Byrnes G, Renehan PAG, 

Stevens GA, Ezzati PM, et al. Global burden of 

cancer attributable to high body-mass index in 

2012: a population-based study. Lancet Oncol. 

2015;16(1):36-46. [DOI:10.1016/S1470-

2045(14)71123-4] 

5. Arnold M, Lam F, Ervik M, Soerjomataram I. 

Cancer and obesity: Global burden of cancer 

attributable to excess weight. Lyon, France: Int 

Agency Res Cancer; 2015. Accessed on: July 4, 

2017. Available from: Available from: 

http://gco.iarc.fr/obesity. 

6. Tehrani MM, Parvizi M, Moghadam SA, 

Heshmat R, Shaban Nejad-Khas Z, Golchin M. 

The prevalence of polycystic ovary syndrome in 

Iranian women with gestational diabetes: a pilot 

study. Iran J Diabetes Lipid Disord. 2009;57-63. 

7. Zahedi P, Aminimoghaddam S, Sayahpour FA, 

Haghpanah V, Amiri P, Fereidoni F, et al. 

Association of survivin gene polymorphism with 

endometrial cancer. Int J Gynecol Cancer. 

2012;22(1):35-7. 

[DOI:10.1097/IGC.0b013e318229902c] [PMID] 

8. Lortet-Tieulent J, Ferlay J, Bray F, Jemal A. 

International Patterns and Trends in Endometrial 

Cancer Incidence, 1978-2013. J Natl Cancer Inst. 

2018;110(4):354-61. [DOI:10.1093/jnci/djx214] 

[PMID] 

9. Gressel GM, Parkash V, Pal L. Management 

options and fertility-preserving therapy for 

premenopausal endometrial hyperplasia and 

early-stage endometrial cancer. Int J Gynaecol 

Obstet. 2015;131(3):234-9.  

[DOI:10.1016/j.ijgo.2015.06.031] [PMID] 

10. Tock S, Jadoul P, Squifflet JL, Marbaix E, 

Baurain JF, Luyckx M. Fertility Sparing 

Treatment in Patients With Early Stage 

Endometrial Cancer, Using a Combination of 

Surgery and GnRH Agonist: A Monocentric 

Retrospective Study and Review of the 

Literature. Front Med (Lausanne). 2018;5:240. 

[DOI:10.3389/fmed.2018.00240] [PMID] 

[PMCID] 

11. Chan JL, Wang ET. Oncofertility for women with 

gynecologic malignancies. Gynecol Oncol. 

2017;144(3):631-6. 

[DOI:10.1016/j.ygyno.2016.12.013] [PMID] 

12. Obermair A, Baxter E, Brennan DJ, McAlpine 

JN, Muellerer JJ, Amant F, et al. Fertility-sparing 

treatment in early endometrial cancer: current 

state and future strategies. Obstet Gynecol Sci. 

2020;63(4):417-31. [DOI:10.5468/ogs.19169] 

[PMID] [PMCID] 

13. Knez J, Al Mahdawi L, Takač I, Sobočan M. The 

Perspectives of Fertility Preservation in Women 

with Endometrial Cancer. Cancers. 2021;13(4): 

602. [DOI:10.3390/cancers13040602] [PMID] 

[PMCID] 

14. Burke WM, Orr J, Leitao M, Salom E, Gehrig P, 

Olawaiye AB, et al. Endometrial cancer: a review 

and current management strategies: part I. 

Gynecol Oncol. 2014;134(2):385-92.  

[DOI:10.1016/j.ygyno.2014.05.018] [PMID] 

15. Holman DA. Fertility Preservation in 

Gynecologic Cancer. Semin Oncol Nurs. 

2019;35(2):202-10. 

[DOI:10.1016/j.soncn.2019.02.007] [PMID] 

16. McKenzie ND, Kennard JA, Ahmad S. Fertility 

preserving options for gynecologic malignancies: 

A review of current understanding and future 

directions. Crit Rev Oncol Hematol. 

2018;132:116-24. 

[DOI:10.1016/j.critrevonc.2018.09.020] [PMID] 

17. Ghaoomi M, Aminimoghaddam S, Safari H, 

Mahmoudzadeh A. Awareness and practice of 

cervical cancer and Pap smear testing in a 

teaching hospital in Tehran. Tehran Univ Med J. 

2016;74:183-9. 

18. Carneiro MM, Lamaita RM, Ferreira MC, Silva-

Filho AL. Fertility-preservation in endometrial 

cancer: is it safe? Review of the literature. JBRA 

Assist Reprod. 2016;20(4):232-9. [PMCID]  

[DOI:10.5935/1518-0557.20160045] [PMID]  

19. Corzo C, Santillan N, Westin S, Ramirez P. 

Updates on Conservative Management of 

Endometrial Cancer. J Minim Invasive Gynecol. 

2017;25. [DOI:10.1016/j.jmig.2017.07.022]  

[PMID] 

20. Kistner RW. Histological effects of progestins on 

hyperplasia and carcinoma in situ of the 

endometrium. Cancer. 1959;12:1106-22.  

[DOI:10.1002/1097-

0142(195911/12)12:6%3C1106::AID-

CNCR2820120607%3E3.0.CO;2-M] 

21. Aminimoghaddam S, Norouzi S. Ovarian failure 

due to cancer treatment and fertility preservation 

options. Tehran Univ Med J. 2016;74:1-8. 

22. Burnett AF, Quick C, Huffman LB, Savage JE, 

Zorn KK. Should ovaries be conserved in low-

risk endometrial cancer? Gynecol Oncol. 

2018;149:150-1. 

[DOI:10.1016/j.ygyno.2018.04.344] 

23. Jia P, Zhang Y. Ovarian preservation improves 

overall survival in young patients with early-

stage endometrial cancer. Oncotarget. 

2017;8(35):59940-9. [PMCID]  

[DOI:10.18632/oncotarget.18404] [PMID]  

https://doi.org/10.1016/j.prp.2014.11.012
https://www.ncbi.nlm.nih.gov/pubmed/25613698
https://doi.org/10.1016/S1470-2045(14)71123-4
https://doi.org/10.1016/S1470-2045(14)71123-4
http://gco.iarc.fr/obesity
https://doi.org/10.1097/IGC.0b013e318229902c
https://www.ncbi.nlm.nih.gov/pubmed/21897272
https://doi.org/10.1093/jnci/djx214
https://www.ncbi.nlm.nih.gov/pubmed/29045681
https://doi.org/10.1016/j.ijgo.2015.06.031
https://www.ncbi.nlm.nih.gov/pubmed/26384790
https://doi.org/10.3389/fmed.2018.00240
https://www.ncbi.nlm.nih.gov/pubmed/30211167
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6119688
https://doi.org/10.1016/j.ygyno.2016.12.013
https://www.ncbi.nlm.nih.gov/pubmed/28012689
https://doi.org/10.5468/ogs.19169
https://www.ncbi.nlm.nih.gov/pubmed/32689770
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7393748
https://doi.org/10.3390/cancers13040602
https://www.ncbi.nlm.nih.gov/pubmed/33546293
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7913307
https://doi.org/10.1016/j.ygyno.2014.05.018
https://www.ncbi.nlm.nih.gov/pubmed/24905773
https://doi.org/10.1016/j.soncn.2019.02.007
https://www.ncbi.nlm.nih.gov/pubmed/30867103
https://doi.org/10.1016/j.critrevonc.2018.09.020
https://www.ncbi.nlm.nih.gov/pubmed/30447916
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5265623
https://doi.org/10.5935/1518-0557.20160045
https://www.ncbi.nlm.nih.gov/pubmed/28050959
https://doi.org/10.1016/j.jmig.2017.07.022
https://www.ncbi.nlm.nih.gov/pubmed/28782618
https://doi.org/10.1002/1097-0142(195911/12)12:6%3C1106::AID-CNCR2820120607%3E3.0.CO;2-M
https://doi.org/10.1002/1097-0142(195911/12)12:6%3C1106::AID-CNCR2820120607%3E3.0.CO;2-M
https://doi.org/10.1002/1097-0142(195911/12)12:6%3C1106::AID-CNCR2820120607%3E3.0.CO;2-M
https://doi.org/10.1016/j.ygyno.2018.04.344
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5601791
https://doi.org/10.18632/oncotarget.18404
https://www.ncbi.nlm.nih.gov/pubmed/28938695


Soheila Aminimoghaddam et al. 370 

      Volume 7, July – August 2022       Journal of Obstetrics, Gynecology and Cancer Research 

24. Lee TS, Lee JY, Kim JW, Oh S, Seong SJ, Lee 

JM, et al. Outcomes of ovarian preservation in a 

cohort of premenopausal women with early-stage 

endometrial cancer: a Korean Gynecologic 

Oncology Group study. Gynecol Oncol. 

2013;131(2):289-93. 

[DOI:10.1016/j.ygyno.2013.08.024] [PMID] 

25. La Rosa VL, Shah M, Kahramanoglu I, Cerentini 

TM, Ciebiera M, Lin L-T, et al. Quality of life 

and fertility preservation counseling for women 

with gynecological cancer: an integrated 

psychological and clinical perspective. J 

Psychosom Obstet Gynaeco. 2020;41(2):86-92. 

[DOI:10.1080/0167482X.2019.1648424] 

[PMID] 

26. Kim MJ, Choe SA, Kim MK, Yun BS, Seong SJ, 

Kim YS. Outcomes of in vitro fertilization cycles 

following fertility-sparing treatment in stage IA 

endometrial cancer. Arch Gynecol Obstet. 

2019;300(4):975-80. [DOI:10.1007/s00404-019-

05237-2] [PMID] 

27. Schuring AN, Fehm T, Behringer K, Goeckenjan 

M, Wimberger P, Henes M, et al. Practical 

recommendations for fertility preservation in 

women by the FertiPROTEKT network. Part I: 

Indications for fertility preservation. Arch 

Gynecol Obstet. 2018;297(1):241-55. [PMCID] 

[DOI:10.1007/s00404-017-4594-3] [PMID]  

28. Patil M, Mahajan N. Fertility preservation in 

endometrial carcinoma: Case series of 11 

patients. Onco Fertil J. 2018;1(1):36-43.  

[DOI:10.4103/tofj.tofj_10_18] 

29. Cakmak H, Rosen MP. Ovarian stimulation in 

cancer patients. Fertil Steril. 2013;99(6):1476-

84. [DOI:10.1016/j.fertnstert.2013.03.029]  

[PMID] 

30. Taylan E, Oktay K. Fertility preservation in 

gynecologic cancers. Gynecol Oncol. 2019. 

[DOI:10.1016/j.ygyno.2019.09.012] [PMID] 

31. Chen J, Cheng Y, Fu W, Peng X, Sun X, Chen H, 

et al. PPOS Protocol Effectively Improves the 

IVF Outcome Without Increasing the Recurrence 

Rate in Early Endometrioid Endometrial Cancer 

and Atypical Endometrial Hyperplasia Patients 

After Fertility Preserving Treatment. Front Med. 

2021;8(1167). [PMCID] [PMID]  

[DOI:10.3389/fmed.2021.581927]  

32. Practice Bulletin No. 149: Endometrial cancer. 

Obstet Gynecol. 2015;125(4):1006-26. [PMID] 

[DOI:10.1097/01.AOG.0000462977.61229.de]  

33. Concin N, Matias-Guiu X, Vergote I, Cibula D, 

Mirza MR, Marnitz S, et al. ESGO/ESTRO/ESP 

guidelines for the management of patients with 

endometrial carcinoma. Int J Gynecol Cancer. 

2021;31:12-39. 

34. Gonthier C, Trefoux-Bourdet A, Koskas M. 

Impact of Conservative Managements in Young 

Women With Grade 2 or 3 Endometrial 

Adenocarcinoma Confined to the Endometrium. 

Int J Gynecol Cancer. 2017;27(3):493-9.  

[DOI:10.1097/IGC.0000000000000895] [PMID] 

35. Park JY, Kim DY, Kim TJ, Kim JW, Kim JH, 

Kim YM, et al. Hormonal therapy for women 

with stage IA endometrial cancer of all grades. 

Obstet Gynecol. 2013;122(1):7-14.  

[DOI:10.1097/AOG.0b013e3182964ce3] 

[PMID] 

36. Chae SH, Shim SH, Lee SJ, Lee JY, Kim SN, 

Kang SB. Pregnancy and oncologic outcomes 

after fertility-sparing management for early stage 

endometrioid endometrial cancer. Int J Gynecol 

Cancer. 2019;29(1):77-85. [DOI:10.1136/ijgc-

2018-000036] [PMID] 

37. Koskas M, Yazbeck C, Walker F, Clouqueur E, 

Agostini A, Ruat S, et al. Fertility-sparing 

management of grade 2 and 3 endometrial 

adenocarcinomas. Anticancer Res. 

2011;31(9):3047-9. 

38. Aminimoghaddam S, Mahmoudzadeh F, 

Maghsoudnia A, Ghaemmaghami F. 

Intraoperative visualization, frozen section, and 

permanent pathology in endometrial cancer. 

Tehran Univ Med J. 2014;72:617-22. 

39. Yang B, Xu Y, Zhu Q, Xie L, Shan W, Ning C, 

et al. Treatment efficiency of comprehensive 

hysteroscopic evaluation and lesion resection 

combined with progestin therapy in young 

women with endometrial atypical hyperplasia 

and endometrial cancer. Gynecol Oncol. 

2019;153(1):55-62. 

[DOI:10.1016/j.ygyno.2019.01.014] [PMID] 

40. Ruiz MP, Huang Y, Hou JY, Tergas AI, Burke 

WM, Ananth CV, et al. All-cause mortality in 

young women with endometrial cancer receiving 

progesterone therapy. Am J Obstet Gynecol. 

2017;217(6):669.e1-.e13. [PMCID]  

[DOI:10.1016/j.ajog.2017.08.007] [PMID]  

41. Dijkhuizen FP, Mol BW, Brölmann HA, Heintz 

AP. The accuracy of endometrial sampling in the 

diagnosis of patients with endometrial carcinoma 

and hyperplasia: a meta-analysis. Cancer. 

2000;89(8):1765-72. [DOI:10.1002/1097-

0142(20001015)89:8%3C1765::AID-

CNCR17%3E3.0.CO;2-F] 

42. Kim MK, Seong SJ, Song T, Kim ML, Yoon BS, 

Jun HS, et al. Comparison of dilatation & 

curettage and endometrial aspiration biopsy 

accuracy in patients treated with high-dose oral 

progestin plus levonorgestrel intrauterine system 

for early-stage endometrial cancer. Gynecol 

Oncol. 2013;130(3):470-3.  

[DOI:10.1016/j.ygyno.2013.06.035] [PMID] 

https://doi.org/10.1016/j.ygyno.2013.08.024
https://www.ncbi.nlm.nih.gov/pubmed/23994534
https://doi.org/10.1080/0167482X.2019.1648424
https://www.ncbi.nlm.nih.gov/pubmed/31373525
https://doi.org/10.1007/s00404-019-05237-2
https://doi.org/10.1007/s00404-019-05237-2
https://www.ncbi.nlm.nih.gov/pubmed/31440822
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5762797
https://doi.org/10.1007/s00404-017-4594-3
https://www.ncbi.nlm.nih.gov/pubmed/29177593
https://doi.org/10.4103/tofj.tofj_10_18
https://doi.org/10.1016/j.fertnstert.2013.03.029
https://www.ncbi.nlm.nih.gov/pubmed/23635348
https://doi.org/10.1016/j.ygyno.2019.09.012
https://www.ncbi.nlm.nih.gov/pubmed/31604663
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC8354380
https://www.ncbi.nlm.nih.gov/pubmed/34386503
https://doi.org/10.3389/fmed.2021.581927
https://www.ncbi.nlm.nih.gov/pubmed/25798986
https://doi.org/10.1097/01.AOG.0000462977.61229.de
https://doi.org/10.1097/IGC.0000000000000895
https://www.ncbi.nlm.nih.gov/pubmed/28187090
https://doi.org/10.1097/AOG.0b013e3182964ce3
https://www.ncbi.nlm.nih.gov/pubmed/23743459
https://doi.org/10.1136/ijgc-2018-000036
https://doi.org/10.1136/ijgc-2018-000036
https://www.ncbi.nlm.nih.gov/pubmed/30640687
https://doi.org/10.1016/j.ygyno.2019.01.014
https://www.ncbi.nlm.nih.gov/pubmed/30674421
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5712259
https://doi.org/10.1016/j.ajog.2017.08.007
https://www.ncbi.nlm.nih.gov/pubmed/28844824
https://doi.org/10.1002/1097-0142(20001015)89:8%3C1765::AID-CNCR17%3E3.0.CO;2-F
https://doi.org/10.1002/1097-0142(20001015)89:8%3C1765::AID-CNCR17%3E3.0.CO;2-F
https://doi.org/10.1002/1097-0142(20001015)89:8%3C1765::AID-CNCR17%3E3.0.CO;2-F
https://doi.org/10.1016/j.ygyno.2013.06.035
https://www.ncbi.nlm.nih.gov/pubmed/23822890


371 Fertility Preservation in Endometrial Cancer 

      Volume 7, July – August 2022       Journal of Obstetrics, Gynecology and Cancer Research 

43. Eskander RN, Randall LM, Berman ML, Tewari 

KS, Disaia PJ, Bristow RE. Fertility preserving 

options in patients with gynecologic 

malignancies. Am J Obstet Gynecol. 

2011;205(2):103-10. [PMCID]  

[DOI:10.1016/j.ajog.2011.01.025] [PMID]  

44. Garzon S, Uccella S, Zorzato PC, Bosco M, 

Franchi M, Student V, et al. Fertility-sparing 

management for endometrial cancer: review of 

literature. Minerva Med. 2021;112(1):55-69.  

[DOI:10.23736/S0026-4806.20.07072-X] 

45. Chang YN, Zhang Y, Wang YJ, Wang LP, Duan 

H. Effect of hysteroscopy on the peritoneal 

dissemination of endometrial cancer cells: a 

meta-analysis. Fertil Steril. 2011;96(4):957-61. 

[DOI:10.1016/j.fertnstert.2011.07.1146] [PMID] 

46. 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] [PMID] 

47. Rodríguez-Trujillo A, Martínez-Serrano MJ, 

Martínez-Román S, Martí C, Buñesch L, Nicolau 

C, et al. Preoperative Assessment of Myometrial 

Invasion in Endometrial Cancer by 3D 

Ultrasound and Diffusion-Weighted Magnetic 

Resonance Imaging: A Comparative Study. Int J 

Gynecol Cancer. 2016;26(6):1105-10.  

[DOI:10.1097/IGC.0000000000000724] [PMID] 

48. Savelli L, Ceccarini M, Ludovisi M, Fruscella E, 

De Iaco PA, Salizzoni E, et al. Preoperative local 

staging of endometrial cancer: transvaginal 

sonography vs. magnetic resonance imaging. 

Ultrasound Obstet Gynecol. 2008;31(5):560-6. 

[DOI:10.1002/uog.5295] [PMID] 

49. Falcone F, Laurelli G, Losito S, Di Napoli M, 

Granata V, Greggi S. Fertility preserving 

treatment with hysteroscopic resection followed 

by progestin therapy in young women with early 

endometrial cancer. J Gynecol Oncol. 

2017;28(1):e2. [DOI:10.3802/jgo.2017.28.e2] 

[PMID] [PMCID] 

50. Eriksson LSE, Lindqvist PG, Flöter Rådestad A, 

Dueholm M, Fischerova D, Franchi D, et al. 

Transvaginal ultrasound assessment of 

myometrial and cervical stromal invasion in 

women with endometrial cancer: interobserver 

reproducibility among ultrasound experts and 

gynecologists. Ultrasound Obstet Gynecol. 

2015;45(4):476-82. [DOI:10.1002/uog.14645] 

[PMID] 

51. Kalogera E, Dowdy SC, Bakkum-Gamez JN. 

Preserving fertility in young patients with 

endometrial cancer: current perspectives. Int J 

Womens Health. 2014;6:691-701.  

[DOI:10.2147/IJWH.S47232] [PMID] [PMCID] 

52. Song T, Seong SJ, Bae D-S, Suh DH, Kim D-Y, 

Lee K-H, et al. Synchronous primary cancers of 

the endometrium and ovary in young women: A 

Korean Gynecologic Oncology Group Study. 

Gynecol Oncol. 2013;131(3):624-8.  

[DOI:10.1016/j.ygyno.2013.09.009] [PMID] 

53. Zhang Q, Qi G, Kanis MJ, Dong R, Cui B, Yang 

X, et al. Comparison among fertility-sparing 

therapies for well differentiated early-stage 

endometrial carcinoma and complex atypical 

hyperplasia. Oncotarget. 2017;8(34):57642-53. 

[DOI:10.18632/oncotarget.17588] [PMID] 

[PMCID] 

54. Network NCC. uterine neoplasm. NCCN 

guidelines for patients: uterine neoplasms 

Version 32021 [Internet]. 2021. Available from: 

https://www.nccn.org/guidelines/guidelines-

detail?category=1&id=1473. 

55. Sundar S, Balega J, Crosbie E, Drake A, 

Edmondson R, Fotopoulou C, et al. BGCS 

uterine cancer guidelines: Recommendations for 

practice. Eur J Obstet Gynecol Reprod Biol. 

2017;213:71-97. 

[DOI:10.1016/j.ejogrb.2017.04.015] [PMID] 

56. Walsh C, Holschneider C, Hoang Y, Tieu K, 

Karlan B, Cass I. Coexisting ovarian malignancy 

in young women with endometrial cancer. Obstet 

Gynecol. 2005;106(4):693-9. [PMID]  

[DOI:10.1097/01.AOG.0000172423.64995.6f]  

57. Arendas K, Aldossary M, Cipolla A, Leader A, 

Leyland NA. Hysteroscopic resection in the 

management of early-stage endometrial cancer: 

report of 2 cases and review of the literature. J 

Minim Invasive Gynecol. 2015;22(1):34-9. 

[DOI:10.1016/j.jmig.2014.08.782] [PMID] 

58. Cade TJ, Quinn MA, Rome RM, Neesham D. 

Progestogen treatment options for early 

endometrial cancer. Bjog. 2010;117(7):879-84. 

[DOI:10.1111/j.1471-0528.2010.02552.x] 

[PMID] 

59. He Y, Wang Y, Zhou R, Wang J. Oncologic and 

obstetrical outcomes after fertility-preserving 

retreatment in patients with recurrent atypical 

endometrial hyperplasia and endometrial cancer. 

Int J Gynecol Cancer. 2020;30(12):1902-07.  

[DOI:10.1136/ijgc-2020-001570] [PMID] 

60. Falcone F, Maggiore ULR, Di Donato V, Perrone 

AM, Frigerio L, Bifulco G, et al. Fertility-sparing 

treatment for intramucous, moderately 

differentiated, endometrioid endometrial cancer: 

a Gynecologic Cancer Inter-Group (GCIG) 

study. J Gynecol Oncol. 2020;31(5). [PMCID] 

[DOI:10.3802/jgo.2020.31.e74] [PMID]  

61. Rosas P, Valzacchi GR, Viglierchio VT. 

Conservative Treatment for Endometrial 

Hyperplasia with Atypia and Grade 1 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5111967
https://doi.org/10.1016/j.ajog.2011.01.025
https://www.ncbi.nlm.nih.gov/pubmed/21411052
https://doi.org/10.23736/S0026-4806.20.07072-X
https://doi.org/10.1016/j.fertnstert.2011.07.1146
https://www.ncbi.nlm.nih.gov/pubmed/21872230
https://doi.org/10.1016/j.fertnstert.2008.12.009
https://www.ncbi.nlm.nih.gov/pubmed/19700153
https://doi.org/10.1097/IGC.0000000000000724
https://www.ncbi.nlm.nih.gov/pubmed/27177278
https://doi.org/10.1002/uog.5295
https://www.ncbi.nlm.nih.gov/pubmed/18398926
https://doi.org/10.3802/jgo.2017.28.e2
https://www.ncbi.nlm.nih.gov/pubmed/27670256
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5165067
https://doi.org/10.1002/uog.14645
https://www.ncbi.nlm.nih.gov/pubmed/25092412
https://doi.org/10.2147/IJWH.S47232
https://www.ncbi.nlm.nih.gov/pubmed/25114594
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4122529
https://doi.org/10.1016/j.ygyno.2013.09.009
https://www.ncbi.nlm.nih.gov/pubmed/24051220
https://doi.org/10.18632/oncotarget.17588
https://www.ncbi.nlm.nih.gov/pubmed/28915701
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5593673
https://www.nccn.org/guidelines/guidelines-detail?category=1&id=1473
https://www.nccn.org/guidelines/guidelines-detail?category=1&id=1473
https://doi.org/10.1016/j.ejogrb.2017.04.015
https://www.ncbi.nlm.nih.gov/pubmed/28437632
https://www.ncbi.nlm.nih.gov/pubmed/16199623
https://doi.org/10.1097/01.AOG.0000172423.64995.6f
https://doi.org/10.1016/j.jmig.2014.08.782
https://www.ncbi.nlm.nih.gov/pubmed/25196160
https://doi.org/10.1111/j.1471-0528.2010.02552.x
https://www.ncbi.nlm.nih.gov/pubmed/20394609
https://doi.org/10.1136/ijgc-2020-001570
https://www.ncbi.nlm.nih.gov/pubmed/33051245
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7440989
https://doi.org/10.3802/jgo.2020.31.e74
https://www.ncbi.nlm.nih.gov/pubmed/32808500


Soheila Aminimoghaddam et al. 372 

      Volume 7, July – August 2022       Journal of Obstetrics, Gynecology and Cancer Research 

Endometrioid Endometrial Cancer. J Minim 

Invasive Gynecol. 2020;27(7):S104.  

[DOI:10.1016/j.jmig.2020.08.146] 

62. Terzic M, Norton M, Terzic S, Bapayeva G, 

Aimagambetova G. Fertility preservation in 

endometrial cancer patients: options, challenges 

and perspectives. Ecancermedicalscience. 

2020;14:1030. [PMID] [PMCID]  

[DOI:10.3332/ecancer.2020.1030]  

63. 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] [PMID] 

64. Karimi-Zarchi M, Dehghani-Firoozabadi R, 

Tabatabaie A, Dehghani-Firoozabadi Z, 

Teimoori S, Chiti Z, et al. A comparison of the 

effect of levonorgestrel IUD with oral 

medroxyprogesterone acetate on abnormal 

uterine bleeding with simple endometrial 

hyperplasia and fertility preservation. Clin Exp 

Obstet Gynecol. 2013;40(3):421-4. 

65. Fan Z, Li H, Hu R, Liu Y, Liu X, Gu L. Fertility-

preserving treatment in young women with grade 

1 presumed stage IA endometrial 

adenocarcinoma: a meta-analysis. Int J Gynecol 

Cancer. 2018;28(2):385-93.  

[DOI:10.1097/IGC.0000000000001164] [PMID] 

66. Atallah D, El Kassis N, Safi J, El Hachem H, 

Chahine G, Moubarak M. The use of 

hysteroscopic endometrectomy in the 

conservative treatment of early endometrial 

cancer and atypical hyperplasia in fertile women. 

Arch Gynecol Obstet. 2021:1-7.  

[DOI:10.1007/s00404-021-06048-0] [PMID] 

67. Zhang Z, Huang H, Feng F, Wang J, Cheng N. A 

pilot study of gonadotropin-releasing hormone 

agonist combined with aromatase inhibitor as 

fertility-sparing treatment in obese patients with 

endometrial cancer. J Gynecol Oncol. 

2019;30(4):e61. [DOI:10.3802/jgo.2019.30.e61] 

[PMID] [PMCID] 

68. Fan Z, Li H, Hu R, Liu Y, Liu X, Gu L. Fertility-

Preserving Treatment in Young Women With 

Grade 1 Presumed Stage IA Endometrial 

Adenocarcinoma: A Meta-Analysis. Int J 

Gynecol Cancer. 2018;28(2):385-93.  

[DOI:10.1097/IGC.0000000000001164] [PMID] 

69. Acosta-Torres S, Murdock T, Matsuno R, Beavis 

AL, Stone RL, Wethington SL, et al. The addition 

of metformin to progestin therapy in the fertility-

sparing treatment of women with atypical 

hyperplasia/endometrial intraepithelial neoplasia 

or endometrial cancer: Little impact on response 

and low live-birth rates. Gynecol Oncol. 

2020;157(2):348-56. 

[DOI:10.1016/j.ygyno.2020.02.008] [PMID] 

70. Sadidi H, Izadi-Mood N, Sarmadi S, Yarandi F, 

Amini-Moghaddam S, Esfahani F, et al. 

Comparison of clinicopathologic variables in 

coexistence cancers of the endometrium and 

ovary: A review of 55 cases in an academic center 

in Iran. J Res Med Sci. 2015;20(8):727-32.  

[DOI:10.4103/1735-1995.168315] [PMID] 

[PMCID] 

71. Li J, Zhu Q, Yang B, Ning C, Liu X, Luo X, et al. 

Risk factors for ovarian involvement in young 

and premenopausal endometrioid endometrial 

cancer patients. Eur J Obstet Gynecol Reprod 

Biol. 2018;222:151-4.  

[DOI:10.1016/j.ejogrb.2018.01.030] [PMID] 

72. Lee TS, Kim JW, Kim TJ, Cho CH, Ryu SY, Ryu 

HS, et al. Ovarian preservation during the 

surgical treatment of early stage endometrial 

cancer: a nation-wide study conducted by the 

Korean Gynecologic Oncology Group. Gynecol 

Oncol. 2009;115(1):26-31.  

[DOI:10.1016/j.ygyno.2009.06.041] [PMID] 

73. Ashrafganjoei T, Bahman A, Noei Teymoordash 

S, Aminimoghaddam S, Ebrahimi A, Talayeh M. 

The Incidence of Ovarian Involvement in 

Endometrioid Endometrial Adenocarcinoma: A 

Retrospective Analysis. J Obstet Gynecol Cancer 

Res. 2021;6(3):105-9.  

[DOI:10.30699/jogcr.6.3.105] 

74. Li AJ, Giuntoli RL, 2nd, Drake R, Byun SY, 

Rojas F, Barbuto D, et al. Ovarian preservation in 

stage I low-grade endometrial stromal sarcomas. 

Obstet Gynecol. 2005;106(6):1304-8. [PMID] 

[DOI:10.1097/01.AOG.0000185511.91694.1e]  

75. Jing Y-X, Zhang L-L, Li H-X, Yue F, Wang N, 

Xue S-L, et al. Fertility preservation in cancer 

patients. Reprod Dev Med. 2021;5(1):44-54. 

[DOI:10.4103/2096-2924.309789] 

76. Donnez J, Dolmans MM, Demylle D, Jadoul P, 

Pirard C, Squifflet J, et al. Livebirth after 

orthotopic transplantation of cryopreserved 

ovarian tissue. Lancet. 2004;364(9443):1405-10. 

[DOI:10.1016/S0140-6736(04)17222-X] 

77. Anderson RA, Wallace WH, Baird DT. Ovarian 

cryopreservation for fertility preservation: 

indications and outcomes. Reproduction. 

2008;136(6):681-9. [DOI:10.1530/REP-08-

0097] [PMID] 

78. von Wolff M, Germeyer A, Liebenthron J, Korell 

M, Nawroth F. Practical recommendations for 

fertility preservation in women by the 

FertiPROTEKT network. Part II: fertility 

preservation techniques. Arch Gynecol Obstet. 

2018;297(1):257-67. [DOI:10.1007/s00404-017-

4595-2] [PMID] [PMCID] 

https://doi.org/10.1016/j.jmig.2020.08.146
https://www.ncbi.nlm.nih.gov/pubmed/32419842
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7221125
https://doi.org/10.3332/ecancer.2020.1030
https://doi.org/10.1016/j.fertnstert.2013.11.028
https://www.ncbi.nlm.nih.gov/pubmed/24388202
https://doi.org/10.1097/IGC.0000000000001164
https://www.ncbi.nlm.nih.gov/pubmed/29266019
https://doi.org/10.1007/s00404-021-06048-0
https://www.ncbi.nlm.nih.gov/pubmed/33830345
https://doi.org/10.3802/jgo.2019.30.e61
https://www.ncbi.nlm.nih.gov/pubmed/31074242
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6543109
https://doi.org/10.1097/IGC.0000000000001164
https://www.ncbi.nlm.nih.gov/pubmed/29266019
https://doi.org/10.1016/j.ygyno.2020.02.008
https://www.ncbi.nlm.nih.gov/pubmed/32085863
https://doi.org/10.4103/1735-1995.168315
https://www.ncbi.nlm.nih.gov/pubmed/26664418
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4652304
https://doi.org/10.1016/j.ejogrb.2018.01.030
https://www.ncbi.nlm.nih.gov/pubmed/29408747
https://doi.org/10.1016/j.ygyno.2009.06.041
https://www.ncbi.nlm.nih.gov/pubmed/19635630
https://doi.org/10.30699/jogcr.6.3.105
https://www.ncbi.nlm.nih.gov/pubmed/16319256
https://doi.org/10.1097/01.AOG.0000185511.91694.1e
https://doi.org/10.4103/2096-2924.309789
https://doi.org/10.1016/S0140-6736(04)17222-X
https://doi.org/10.1530/REP-08-0097
https://doi.org/10.1530/REP-08-0097
https://www.ncbi.nlm.nih.gov/pubmed/18682546
https://doi.org/10.1007/s00404-017-4595-2
https://doi.org/10.1007/s00404-017-4595-2
https://www.ncbi.nlm.nih.gov/pubmed/29181578
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5762782


373 Fertility Preservation in Endometrial Cancer 

      Volume 7, July – August 2022       Journal of Obstetrics, Gynecology and Cancer Research 

79. Bralo H, Roethlisberger M, Nouri K. Fertility 

preservation in women with endometrial cancer. 

memo – Memo. 2020;13(4):421-5.  

[DOI:10.1007/s12254-020-00661-6] 

80. Gallos ID, Yap J, Rajkhowa M, Luesley DM, 

Coomarasamy A, Gupta JK. Regression, relapse, 

and live birth rates with fertility-sparing therapy 

for endometrial cancer and atypical complex 

endometrial hyperplasia: a systematic review and 

metaanalysis. Am J Obstet Gynecol. 

2012;207(4):266.e1-12. 

[DOI:10.1016/j.ajog.2012.08.011] [PMID] 

81. Wang L, Luo X, Wang Q, Lv Q, Wu P, Liu W, et 

al. Fertility-preserving treatment outcome in 

endometrial cancer or atypical hyperplasia 

patients with polycystic ovary syndrome. J 

Gynecol Oncol. 2021;32(5). [PMCID]  

[DOI:10.3802/jgo.2021.32.e70] [PMID]  

82. Harada M, Osuga Y. Does polycystic ovary 

syndrome independently affect oncologic and 

reproductive outcomes in patients with 

endometrial cancer receiving fertility-sparing 

treatment? J Gynecol Oncol. 2021;32(5):e80. 

[PMCID] [DOI:10.3802/jgo.2021.32.e80]  

[PMID] 

 

How to Cite This Article:  

 

Aminimoghaddam S, Azh N, Noei Teymoordash S, Ghaffari F. Fertility Preservation in Endometrial Cancer: 

Current Knowledge and Practice. J Obstet Gynecol Cancer Res. 2022; 7(5):362-73. 

Download citation:  

BibTeX | RIS | EndNote | Medlars | ProCite | Reference Manager | RefWorks 

 

https://doi.org/10.1007/s12254-020-00661-6
https://doi.org/10.1016/j.ajog.2012.08.011
https://www.ncbi.nlm.nih.gov/pubmed/23021687
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC8362812
https://doi.org/10.3802/jgo.2021.32.e70
https://www.ncbi.nlm.nih.gov/pubmed/34132069
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC8362809
https://doi.org/10.3802/jgo.2021.32.e80
https://www.ncbi.nlm.nih.gov/pubmed/34378363
http://jogcr.com/web2export.php?a_code=A-10-200-1&sid=1&slc_lang=en&type=BibTeX
http://jogcr.com/web2export.php?a_code=A-10-200-1&sid=1&slc_lang=en&type=ris
http://jogcr.com/web2export.php?a_code=A-10-200-1&sid=1&slc_lang=en&type=EndNote
http://jogcr.com/web2export.php?a_code=A-10-200-1&sid=1&slc_lang=en&type=Medlars
http://jogcr.com/web2export.php?a_code=A-10-200-1&sid=1&slc_lang=en&type=ProCite
http://jogcr.com/web2export.php?a_code=A-10-200-1&sid=1&slc_lang=en&type=Reference_Manager
http://jogcr.com/web2export.php?a_code=A-10-200-1&sid=1&slc_lang=en&type=RefWorks

	ABSTRACT
	Introduction
	Conclusion
	Acknowledgments
	ConflictofInterest

