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Abstract

Purpose This study aims to evaluate the efficacy of hysteroscopic curettage combined with progestin therapy in young
patients with early-stage endometrial cancer (EC) and endometrial atypical hyperplasia (EAH) who wished to preserve
their fertility.

Methods This prospective cohort study included 16 patients with early-stage EC and 25 patients with EAH in Dalian
Maternal and Child Health Hospital from August 2014 to October 2018. All patients received fertility-sparing therapy with
hysteroscopic evaluation every 3 months until achieving complete response (CR). Demographic, clinical, and pathological
data follow-up information as well as fertility outcomes was analyzed.

Results There were 92.6% (37/41) patients who achieved CR. The mean treatment duration to CR was 7.47 +£2.91 months.
BMI < 30 kg/m? was associated with shorter treatment duration to achieve CR (P=0.003). Among the patients who attempted
to conceive, 30.3% (10/33) had successful pregnancy, and 18.2% (6/33) delivered live births. The implementation of assisted
reproductive technology (ART) is closely associated with pregnancy (P=0.001).

Conclusion The fertility-sparing therapy, hysteroscopic curettage combined with progestin therapy, of early young EC and
EAH patients is safe and effective. BMI is the main factor affecting the duration of CR. After achieving CR, ART can sig-
nificantly improve the pregnancy rate of these patients.

Keywords Early-stage endometrial cancer - Endometrial atypical hyperplasia - Fertility-sparing therapy - Hysteroscopic

curettage - Progestin

Introduction

Endometrial cancer (EC) is one of the three major malig-
nant tumors of the female reproductive system. In recent
years, the incidence of endometrial cancer has gradually
increased, and the age of onset has become lower. About
25% of patients are premenopausal women, of which 5%
are patients younger than 40 years old [1, 2]. Endometrial
atypical hyperplasia (EAH) is a precancerous lesion of
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endometrial cancer, which has a significant probability of
progressing to endometrial cancer within 5 years. Due to its
earlier onset, an increasingly larger number of young women
who have not yet given birth suffer from this disease [3-5].
This highlights the need for fertility-sparing therapy.
Hysteroscopic curettage, combined with progestin ther-
apy, to preserve fertility is controversial [6-9]. It has several
advantages because it can accurately observe the size, loca-
tion, and range of endometrial lesions in the uterine cav-
ity; improve the positive rate of uterine curettage; reduce
leakage of aspiration; and accurately evaluate the degree
of myometrial invasion. Hysteroscopic endometrial lesion
resection can also be performed simultaneously to achieve
a clear diagnosis, identify the precise degree of the lesion,
and reduce the tumor load. It has been a highly recognized
treatment in recent years [10], with a clinical-pathological
complete response rate of over 90% [10-12]. However, the
number of cases reported in literature is still small, and the
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factors affecting clinical-pathological response and preg-
nancy are currently unclear.

The primary purpose of this study is to evaluate the effec-
tiveness of hysteroscopic surgery combined with high-dose
progestin as a fertility-sparing therapy for patients with early
EC and EAH. The secondary aim is to evaluate various fac-
tors that may affect fertility-sparing therapy and pregnancy
outcomes to provide a basis for the standardized treatment
of early EC and EAH with fertility preservation.

Methods
Study design and patients

This study was a prospective observational study. We
included patients diagnosed and pathologically confirmed
with highly differentiated EC or EAH in Dalian Maternity
and Child Health Hospital from August 2014 to October
2018. All patients were initially diagnosed and treated. The
study was approved by the ethics committee of our institu-
tion. All study participants signed written informed consent.

Our inclusion criteria for fertility-sparing therapy fol-
lowed 2014 NCCN guideline [13], which included patients
who: (1) were 40 years old or younger with a strong desire
and requirement to preserve fertility; (2) diagnosed with
endometrioid adenocarcinoma or EAH as the pathological
type; (3) had well-differentiated (G1) carcinoma; (4) was
progestin receptor-positive immunohistochemically; (5)
had lesions confined to the uterine mucosa confirmed using
transvaginal color Doppler sonography (TVS) and magnetic
resonance imaging (MRI) examination that excluded inva-
sion of the myometrium and cervical stroma without extrau-
terine metastasis; (6) no increase in serum cancer antigen
125 (CA125); (7) no contraindication for drug treatment
or equipment use; (8) had good compliance to therapy and
close follow-up; and (9) understood the advantages and dis-
advantages of fertility-sparing therapy, and voluntarily chose
the treatment with fertility preservation.

The exclusion criteria included patients who had: (1) non-
endometrioid adenocarcinoma, such as clear cell carcinoma
or serous papillary carcinoma; (2) moderate or poor grades
of differentiation (G2, G3); (3) myometrial infiltration or
cervical stromal involvement; (4) evidence of extrauterine
metastasis, such as peritoneal, ovarian, and lymph node
metastasis; (5) contraindications to progestin therapy; (6)
poor compliance and follow-up; (7) desire to withdraw from
the clinical study; and (8) thrombosis.

All patients’ age, marriage status, childbearing history,
gravidity and parity, menstrual history, past medical his-
tory, family history of cancer, and body mass index (BMI),
as well comorbidities such as hypertension, diabetes, heart
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disease, liver and kidney disease, breast disease, and throm-
botic disease were recorded.

All patients underwent hysteroscopy and comprehensive
diagnostic curettage before fertility-sparing therapy. All the
endometrial specimens were reviewed by at least two expe-
rienced pathologists to confirm the pathological type and
grade of differentiation of the endometrial lesions. Progestin
receptors were detected by immunohistochemistry.

All patients underwent TVS and/or MRI before treatment
to exclude myometrial invasion, cervical stromal involve-
ment, ovarian tumor, and extrauterine metastasis. CA125
was likewise evaluated.

Progestin therapy regimen

Hysteroscopy and curettage were performed for all patients
before treatment. After the operation, oral megestrol acetate
or levonorgestrel intrauterine system (LNG-IUS) insertion
regimen was used for the fertility-sparing treatment.

The oral MA regimen was as follows: patients took oral
MA 160 mg/d for 21 days (starting from the 5th day after
hysteroscopic curettage or the 5th day of menstruation).
After stopping the medication, the patient was observed for
menstrual cramps then started on the next treatment cycle
5 days after menstruation. If the patient still had no men-
struation after 2 weeks of drug withdrawal, the next cycle of
treatment was started to avoid the influence of a prolonged
non-treatment interval. This converted the therapy to a con-
tinuous regimen, oral MA 160 mg/day for 2 months, fol-
lowed by evaluation. The other patients were treated with
LNG-IUS insertion. All patients with diabetes mellitus or
insulin resistance before beginning the treatment were given
additional oral metformin 250 mg/dose, three times daily,
with meals.

Evaluation of the therapeutic effect

The first efficacy evaluation was conducted after 12 weeks
of treatment and every 3 months thereafter. Evaluation
included TVS, MRI, hysteroscopy, or diagnostic curettage
to obtain endometrial tissue for pathological examination.
The efficacy criteria were as follows: complete response
(CR), the pathological examination of the endometrium
after treatment exhibits the proliferative phase, secretory
phase, or without any abnormal endometrial changes; par-
tial response (PR), endometrial lesions with a reduced grade,
residual cancer, or atypical hyperplasia; no response or sta-
ble disease (SD), the pathological examination results are
the same as before treatment, and there is no change in the
endometrium; and progressive disease (PD), when there are
clear signs of myometrial infiltration, pathological upgrade
to high-grade endometrial cancer, or extrauterine metastasis
during treatment.
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Based on the results, we decided whether to continue or
terminate the conservative treatment. During fertility-pres-
ervation therapy, if there was a clear evidence of disease
progression, conservative treatment was terminated imme-
diately, and surgical treatment was performed. Patients with
CR were transferred to an assisted reproductive center for
assisted pregnancy treatment. For unmarried patients or
those not practicing family planning for any reason, main-
tenance treatment was continued, consisting of oral short-
acting contraceptives, oral progestin on the second half of
the menstrual cycle, implantation of LNG-IUS, or only close
monitoring of menstruation patterns.

The initial treatment period can last for two to three
cycles (6-9 months). If there is no documented response
to high-dose progestin after more than 6 months, disease
progression or metastasis needed to be ruled out. If the
above conditions were excluded, treatment was continued
for another 3—6 months, with close follow-up. For patients
who failed to achieve complete pathological response after
four cycles (12 months) of fertility-sparing treatment, patient
underwent thorough evaluation and the treatment plan was
modified.

During fertility-sparing therapy, adverse reactions were
regularly monitored, including liver and kidney function
injury, drug allergy, weight changes, gastrointestinal reac-
tion, lower limb swelling and pain, cardiovascular sys-
tem disease, or thromboembolic disease. Fertility-sparing
therapy was terminated in the event of a serious adverse
reaction.

Statistical analysis

SPSS 19.0 (SPSS, Inc., Chicago, IL, USA) statistical soft-
ware was used to analyze the data. Categorical variables
were expressed as the frequency (percentage) and were
analyzed using Chi-square test or Fisher’s exact test. Con-
tinuous data were shown as mean + standard deviation, and
normal distribution data were analyzed using Student’s 7 test,
while nonnormal distribution data were analyzed using the
Mann—Whitney U test. Kaplan—Meier method was used
for univariate analysis. P <0.05 was defined as statistically
significant.

Results
Study cohort

A total of 41 patients were included in this study, including
16 cases of early EC and 25 cases of EAH. The median age
was 34 years (25-40 years). The median BMI was 30.04
(24.54-42.86). We treated 27 cases with MA, 10 cases with
MA and metformin, and 4 cases with LNG-IUD. The median

follow-up time was 32 months (8—65 months). Patient char-
acteristics are shown in Table 1.

Of the 41 conservatively treated patients, 4 patients
showed menorrhagia, of which 1 patient showed heavy
vaginal bleeding with blood clots and severe anemia (hemo-
globin 48 g/L). Other complications include eight cases with
oligomenorrhea and four cases of abnormal urinary bleeding
(>20 days). Normal menstrual cycles were documented in
24 cases (Table 1).

Outcomes of treatment

After hysteroscopic diagnostic curettage and high-dose pro-
gestin therapy, CR was observed in 37 patients, PR in 1, SD
in 2, and PD in 1 patient (Table 1). The overall response rate
(CR+PR) was 92.6%. The patient with PD was 28 years old
with a BMI of 28.84 (obesity in China). She was treated in
the emergency department due to heavy vaginal bleeding
and underwent hysteroscopy and curettage. Pathological
examination showed EAH. The patient was treated with MA
160 mg/d for 6 months, then underwent repeat hysteroscopic
diagnostic curettage. Endometrial biopsy showed a well-dif-
ferentiated endometrioid adenocarcinoma with myometrial
invasion, and was classified as PD. The patient underwent
laparoscopic total hysterectomy, double adnexectomy, and
pelvic lymph node dissection with cytologic examination of
the abdominal washing fluid. The postoperative pathologi-
cal results were well-differentiated endometrioid adenocar-
cinoma with local invasion of the deep myometrium, without
intravascular tumor thrombus or lymph node metastasis. On
regular postoperative follow-up, the patient remains tumor
free.

During progestin treatment, the most common adverse
drug reaction was weight gain in 53.6% (22/41), followed by
irregular vaginal bleeding in 17% (7/41). There were three
patients with mild liver dysfunction, simultaneously treated
with liver protection treatment, which did not affect the con-
tinuity of fertility-sparing therapy. No serious adverse events
related to drug treatment and hysteroscopy were found, such
as thromboembolism, severe renal or liver dysfunction,
severe infection, or uterine perforation.

A total of 14 patients in the EC group obtained CR, and
the average treatment time was 8.33 +2.49 months. CR was
achieved in a total of 23 patients in the EAH group, and the
average treatment time was 6.74 +3.00 months. There was
no statistical difference between the two groups (P =1.000).
We also evaluated other factors that may affect the CR rate
and therapeutic duration to achieve CR (Table 2). Univariate
Kaplan—Meier analysis indicated that BMI <30 (P=0.001),
PCOS (P=0.022), and diabetes mellitus (P=0.009) were
related to therapeutic duration.

In the EAH group, 17.39% (4/23) of patients with CR had
disease recurrence, wherein three had atypical hyperplasia,
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Table 1 General characteristics
of the study population

Characteristics

Total (n=41) (%) EAH (n=25) (%) EC (n=16) (%)

Age (years)
<35
>35
BMI (Kg/m?)
<30
>30
Parity
0 para
>1 para
History of infertility
Family history of cancer
Current disease
PCOS
Diabetes mellitus
Hypertension disease
Symptoms
Menorrhagia
Oligomenorrhea
Abnormal uterine bleeding
None
Progestin therapy
MA
MA +MET
LNG-IUD
Pathology reports
CR
PR
SD
PD

Treatment duration to CR (months)

Relapse
Pregnant
n (%)

Birth

23 (56.10) 17 (68.00) 6 (37.50)
18 (43.90) 8 (32.00) 10 (62.50)
21 (51.22) 14 (56.00) 7(43.75)
20 (48.78) 11 (44.00) 9 (56.25)
24 (58.54) 15 (60.00) 9 (56.25)
17 (41.46) 10 (40.00) 7(43.75)
10 (24.39) 6 (24.00) 4 (25.00)
4 (9.76) 2 (8.00) 2 (12.50)
7 (17.07) 4 (16.00) 3 (18.75)
1(2.44) 0 (0.00) 1(6.25)
3(7.32) 2 (8.00) 1(6.25)

4 (9.76) 2 (8.00) 2 (12.50)
8(19.51) 5(20.00) 3 (18.75)
5(12.20) 4 (16.00) 1(6.25)
24 (58.54) 14 (56.00) 10 (62.5)
27 (65.85) 15 (60.00) 12 (75.00)
10 (24.39) 7 (28.00) 3 (18.75)
4(9.76) 3 (12.00) 1(6.25)
37 (90.24) 23 (92.00) 14 (87.50)
1(2.44) 0 (0.00) 1(6.25)

2 (4,88) 1 (4.00) 1(6.25)
1(2.44) 1 (4.00) 0 (0.00)
7.47+2091 6.74+3.00 8.33+2.94
6 (14.63) 4 (16.00) 2 (12.50)
10 (32.26) 7(36.84) 3(25.00)
4 2 2

EAH endometrial atypical hyperplasia, EC endometrial cancer, BMI body mass index, PCOS polycystic
ovary syndrome, MA megestrol acetate, MET metformin, LNG-IUD levonorgestrel intrauterine system, CR
complete response, PR partial response, SD stable disease, PD progressive disease

and one had highly differentiated endometrioid adenocarci-
noma. The recurrence time was 15, 33, 10, and 28 months,
respectively. All four patients refused surgical treatment and
met the criteria for fertility-sparing therapy after evaluation.
All patients were given a second cycle oral progestin. At
present, two cases obtained CR, while two cases are still
undergoing treatment.

In the EC group, 14.3% (2/14) of the patients with CR had
a recurrence. The recurrence time was 24 and 30 months.
All patients with EC had well-differentiated endometrioid
adenocarcinoma, and underwent surgical treatment (total
hysterectomy, double adnexectomy, and pelvic lymphad-
enectomy). Currently, they remain tumor free.
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Pregnancy outcomes

In this study, a total of 33 women were desirous of
pregnancy. Among them, 10 women became pregnant
for a total of 12 events during the study period, with 6
live births. The overall pregnancy rate was 30.0%, and
the fertility rate was 18.1%. The fertility rate of the two
groups is shown in Table 1. We evaluated the factors
that may affect the pregnancy rate (Table 3). Univariate
Kaplan—Meier analysis showed that assisted reproductive
technology (ART) was associated with successful preg-
nancy (P=0.001).
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Table2 Factor, S associated with Characteristics Number, n CR, n (%) P value Length of treat- P value Kaplan—
treatment duration to CR ment (months) Meier analy-
sis P
Total 41 38 (92.68) - 7.37+3.04 -
Pathological diagnosis
EAH 25 23 (92.00) 1.000 6.74+3.00 0.116 0.149
EC 16 15 (93.75) 8.33+2.94
Age
<35 23 21 (91.30) 1.000 7.14+2.78 0.618 0.541
>35 18 17 (94.44) 7.65+3.41
BMI
<30 23 22 (95.65) 0.573 6.05+2.49 0.001 0.003
>30 18 16 (88.89) 9.19+2.83
Nulliparous
No 24 22 (91.67) 1.000 7.59+2.98 0.523 0.524
yes 17 16 (94.12) 7.06+3.19
PCOS
yes 7 7 (100.00) 1.000 6.84+2.89 0.022 0.064
No 34 31 (91.18) 9.71+2.75
Diabetes mellitus
Yes 1 1 (100.00) 1.000 15 0.009 0.058
No 40 37 (92.50) 7.16+2.80
Hypertension disease
Yes 3 2 (66.67) 0.209 5.5+3.536 0.573 0.309
No 38 36 (94.74) 7.47+3.04

Bold values statistically significant, with P <0.05

EAH endometrial atypical hyperplasia, EC endometrial cancer, BMI body mass index, PCOS polycystic

ovary syndrome

Discussion

We prospectively studied the pregnancy outcomes of hys-
teroscopic surgery combined with progestin therapy in
patients with EAH and early EC who met the criteria for
fertility-preserving therapy. About 90% of patients obtained
CR. Obesity was closely related to longer treatment duration
before achieving CR. Approximately 33% of the patients
had successful pregnancy, and the implementation of ART
increased chances to a successful pregnancy.

Previous studies showed that the CR rate of fertility-spar-
ing therapy varies greatly, ranging from 49 to 100% [14—18].
Many studies have explored the factors affecting CR, but
the results are unclear. The goal of fertility-sparing therapy
is not the complete reversal of endometrial lesions, but the
ability to achieve pregnancy and deliver live births. The
reported pregnancy rate varies considerably, mostly between
40 and 50% [11]. It is difficult for clinicians to discern suit-
able candidates for fertility-sparing therapy. Therefore, it
is necessary to study the factors influencing CR rate and
pregnancy rate.

The CR rate is directly related to the inclusion crite-
ria. All patients included in this study satisfied the NCCN

guidelines [13]. Notably, the NCCN guidelines do not limit
the age of patients with endometrial cancer for fertility-
sparing treatment. Most literature reported that patients
with endometrial cancer undergoing fertility-sparing treat-
ment were <40 years old, but there are also a small number
of patients between 41 and 45. These patients obtained CR
after treatment, but few ultimately achieved fertility [19]. We
only included patients under 40 years old. This is because
there is a significant correlation between ovarian function
and age. Serum anti-Miillerian hormone (AMH) in Chinese
women dropped significantly after 35 years old, with an
average value of only 1.29 ng/ml after 40 years old, and is
exhausted after 45 years old [20]. Similarly, patients with
endometrial cancer often have infertility, and AMH in infer-
tile patients is significantly lower than that in normal women
[21, 22]. In this study, we theorized that patients undergo-
ing fertility preservation therapy will take longer to become
pregnant after hysteroscopic surgery and MA treatment. By
the time the regimen was completed, these patients were
older, thus a lower pregnancy rate, affecting the pregnancy
rate calculation.

The use of hysteroscopic surgery to treat fertility-sparing
endometrial cancer patients was first published by Mazzon
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Table 3 Factors associated with pregnant rate

Characteristics Number, n Pregnant, n (%) P value

Age
<35 19 7 (36.84) 0.455
>35 14 3(21.43)

BMI
<30 20 6 (30.00) 1.000
>30 13 4(30.77)

History of infertility
Yes 8 1 (12.50) 0.382
No 25 9 (36.00)

Pathological diagnosis
EAH 19 7(36.84) 0.851
EC 14 3(21.43)

Duration to CR
<6 months 15 6 (40.00) 0.448
> 6 months 18 4(22.22)

ART
Yes 11 8 (72.72) 0.001
No 22 2 (9.09)

Bold values statistically significant, with P <0.05

BMI body mass index, EAH endometrial atypical hyperplasia, EC
endometrial cancer, CR complete response, ART assisted reproductive
techniques

et al. [6]. Since then, many researchers evaluated its effi-
cacy [1, 12, 23]. A meta-analysis indicated that hysteroscopy
plays a crucial role in the early diagnosis, fertility-sparing
treatment, and evaluation of endometrial cancer [10]. How-
ever, repeated hysteroscopy pose complications, including
intrauterine adhesions, and positive ascites cytology. In
fertility-sparing therapy, progestin is supplemented after
hysteroscopic resection of the lesion. Progestin can inhibit
the growth of the endometrium, delaying wound healing.
Theoretically, this increases the risk of intrauterine adhe-
sions, thereby reducing the pregnancy success rate, which
is contrary to the original intention of preserving fertility.
In this study, two patients had failed pregnancies due to
intrauterine adhesions. Therefore, it is very important to
balance the scope and the effect of surgery. It was reported
that diagnostic laparoscopy could also be performed for each
patient to evaluate whether the patient has intra-abdominal
lesions during condition evaluation, which is the most accu-
rate method [24]. However, since diagnostic laparoscopy is
an invasive operation and considering economic reasons,
patients were not asked to have such an examination.

We analyzed the factors influencing the CR of EAH and
EC from fertility-sparing therapy. Our results showed that
higher BMI was the main influencing factor. Park et al. con-
sidered that a BMI > 25 kg/m? before treatment was signifi-
cantly correlated with low CR rate and high recurrence rate
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for progestin treatment; after treatment, it was also an impor-
tant factor for high recurrence rate [25]. Yang et al. reported
that a BMI > 25 kg/m? and intrauterine lesions larger than
2 cm were the influencing factors of prolonged CR time
[11]. In this study, BMI affected CR time, but not CR rate.
Patients with BMI <30 needed a shorter time to achieve
CR. Since BMI is a modifiable factor, future studies should
investigate whether it can increase the CR rate, shorten the
time to reach CR, or increase the pregnancy rate through
weight modification.

Due to the large differences in the criteria and treatment
schemes of patients with fertility-sparing therapy included
in different literatures, it is challenging to compare the out-
comes of different literatures. Park et al. reported that the
pregnancy rate and live birth rate of patients in the ART
group were significantly higher than those in the natural
pregnancy group. In contrast, the ectopic pregnancy rate
and spontaneous abortion rate of the two groups were not
significantly different [26]. Tong et al. found that the preterm
birth rate and multiple pregnancy rate of the ART group
were significantly higher than those of natural pregnancy
group [27]. Signorelli et al. showed that intermittent treat-
ment with progesterone can achieve better therapeutic effect
than continuous medication. High dose progesterone can
induce apoptosis of endometrial cancer cells, but it will lead
to drug resistance of endometrial cells if used continuously
for a long time [28]. In this study, ART greatly improved the
pregnancy rate of patients, wherein only one patient became
pregnant naturally. We believe that the further development
of ART, combined with the complete resolution of endo-
metrial lesions and correcting other infertility factors, can
help patients achieve the goal of pregnancy and childbirth.

There are some limitations to our study. First, this was a
single-center study with a small sample size due to the strict
inclusion criteria for patients with fertility-sparing therapy.
Future studies should include a multi-center research to
increase the sample size. Second, ART is expensive, thus
many patients are prevented from using this modality to
achieve successful pregnancy. Further, the short follow-up
time may have resulted in the low recurrence rate and preg-
nancy rate in this study.

In conclusion, hysteroscopic surgery combined with pro-
gestin therapy as a fertility-sparing management for patients
with early EC and EAH patients is safe and effective. This
complies with the individualized, humanized, and minimally
invasive treatment concept of modern tumor treatment. BMI
is the main factor affecting the length of time required to
obtain CR. After treatment, ART can significantly improve
pregnancy outcomes. With further research, a higher preg-
nancy rate and fertility rate can be achieved.
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