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Background: This study investigated the effects of medroxyprogesterone acetate (MPA) on the oocytes
and embryos in patients with advanced endometriosis who had a normal ovarian reserve and tubal infertility
and received controlled ovarian hyperstimulation (COH) and explored the characteristics and pregnancy
outcomes in subsequent frozen-thawed embryo transfer (FET) cycles.

Methods: In this prospective controlled study, 150 advanced endometriosis patients involving 150 in
vitro fertilisation/intracytoplasmic sperm injection (IVF/ICSI) cycles and 163 FET cycles and 150 age-
matched tubal infertility patients requiring 150 IVE/ICSI cycles and 115 FET cycles were recruited. Patients
with endometriosis were sub-grouped into surgery group (n=102) (they were diagnosed with ovarian
endometriomas and underwent 102 IVF/ICST and 115FET cycles) and aspiration group (n=48) [they had
ovarian “chocolate” cysts (>3 cm) that were aspirated and underwent 48 IVE/ICSI and 74 FET cycles].
Results: Lower oocyte retrieval rate was noted in the endometriosis group than in the control group.
Similar oocyte yield and peak estrogen (E,) level were found in two groups. The rates of mature oocyte,
fertilization, cleavage, high-quality embryo, viable embryo, cancellation, implantation, and clinical pregnancy
were similar between two groups. A higher oocyte yield was observed in the EMS cyst group than in the
surgery group.

Conclusions: The ovary response, oocytes, embryos and pregnancy outcome were not influenced by the

advanced endometriosis and the use of MPA and also independent of endometrioma or cyst surgery.
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Introduction

Endometriosis is a well-known cause of infertility (1). The
pathophysiological mechanisms by which endometriosis
induces infertility remain unknown (2-4). Available
molecular, histological and morphological studies have
shown that endometriosis is harmful to the ovaries (5).
Toxic content from an endometrioma may exert adverse
effects such as increased oxidative stress and inflammation.
It is probable that even mild endometriosis may adversely
affect the oocyte development, embryogenesis and then
implantation, resulting in the low fertility (6-10).

In recent years, the clinical outcome of ovarian
endometrioma is a focus in the gynecological studies. It
has been reported that surgical excision of these cysts may
be harmful for the ovarian reserve (11,12). Especially,
the removal of bilateral endometriomas will significantly
and adversely affect the IVF outcome (12,13). Recently,
studies have revealed that the responsiveness to ovarian
hyperstimulation and the number of oocytes retrieved are
significantly reduced in women with bilateral endometriomas
compared with age-matched controls (14).

Progestins with good tolerability and low cost are the
commonly used drugs for endometriomas and have been
an economic alternative to surgery. MPA has been used
as an alternative treatment to progestin for its unique
advantages (15). Some studies have investigated the use of
MPA in patients undergoing IVF (16-18). There is evidence
showing that the embryos originating from MPA regimen in
patients with advanced ovarian endometriosis have similar
developmental potential as the short protocol (19). However,
the responsiveness to hyperstimulation and the number of
oocytes retrieved are still not unknown thoroughly from
MPA protocol in patients with endometriomas (>3 cm) or
undergoing cystectomy who have similar antral follicle count
(AFC) as compared to tubal infertility during controlled
ovarian hyperstimulation (COH) in (i vitro fertilization) IVF
treatment.

The influence of endometrioma and surgical intervention
of endometriosis on the reproductive outcome of women
who were treated with both MPA and hMG underwent
IVF/ICSI are needed to be further confirmed. This
prospective study was undertaken to (I) investigate the
impact of endometrioma (>3 cm) on the IVF/ICSI outcomes
and (II) explore the impact of surgery for endometrioma
as compared to age-match tubal infertility controls with

similar AFC.
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Methods
Patients

This was a prospective case control study, and patients
with endometriosis (cases) and those with tubal infertility
(controls) were recruited from the Department of
Assisted Reproduction of the Ninth People’s Hospital
of Shanghai Jiaotong University’s School of Medicine
between November 2015 and April 2016. The trial was
registered in the Chinese Clinical Trial Registry (ChiCTR-
ONC-15007399). This was performed according to
the Declaration of Helsinki for Medical Research. All
participants provided informed consents after counseling
for infertility treatments and routine IVF procedures.

The patients with endometriosis were included according
to the following criteria: (I) patients were aged 20-40 years,
(II) the follicle stimulating hormone (FSH) was less than
10 TU/L, (III) the AFC was 5-20, (IV) patients with
diagnosed with advanced endometriosis on laparoscopy
or laparotomy and had ovarian endometriomas that were
treated surgically by laparoscopy or laparotomy before
IVF or had ovarian endometriomas that were aspirated and
identified as “chocolate” cysts (>3 cm) during ovulation
monitoring or at the time of oocyte retrieval.

The tubal infertility patients who had the IVE/ICSI
attempt were recruited in the same time period according
to the following criteria: patients did not undergo prior
ovarian surgery and did not have any ultrasonographic sign
of endometriotic and/or non-endometriotic ovarian cysts at
the time of the cycle; they were matched with the advanced
endometriosis patients by age at the time of the cycle. The
women with tubal factor infertility undergoing their first
IVF/ICSI inclusion criteria were as follows: (I) aged 20 to
40 years; (I) FSH less than 10 IU/L; (III) AFC 5-20.

The exclusion criteria in the endometriosis group
and tubal infertility group were as follows: (I) patients
had polycystic ovarian syndrome (PCOS); (II) patients
had hydrosalpinx; (III) patients had adenomyosis on the
laparoscopy or laparotomy, ultrasonography displayed
disordered myometrial echo, or magnetic resonance imaging
(MRI) showed adenomyosis; (IV) patients had documented
ovarian failure including basal FSH above 10 IU/L. The
cases and controls were age and AFC matched (1:1).

Study design

A total of 300 cycles in 300 patients were analyzed. Patients
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were divided into two groups: 150 cycles (EMS group,
n=150) were in women who were diagnosed with advanced
endometriosis by laparoscopy or laparotomy and had
ovarian endometriomas treated surgically before IVF or had
ovarian endometriomas that were aspirated and identified
as “chocolate” cysts (>3 c¢cm) during ovulation monitoring
or at the time of oocyte retrieval; 150 cycles (control group,
n=150) were in women undergoing IVF because of tubal
factor infertility. Staged III-IV endometriosis was diagnosed
according to the revised American Fertility Society (AFS)
classification of endometriosis (20).

Sample size

This was a prospective non-inferiority trial. The sample
size was estimated according to previous studies (16,21).
The primary end-point was the number of oocytes
retrieved. The mean number of oocytes retrieved was
assumed to be 10.0, and that for non-infertility was <2.0. It
was assuming that the number of normal ova obtained was
similar between endometriosis women and tubal infertility
patients. Thus, the required sample size was 130 for each
group to achieve an 0=0.05 and a power of 0.8 (PS power
and sample size calculations, version 2.1.30). Given the
possibility of 10% dropouts, 150 women were included in
each group.

Ovarian stimulation and embryo culture

Women undergoing IVF followed the MPA + hMG
protocol that has been reported in detail previously (21).
The final stage of oocyte maturation was triggered with
decapeptyl (0.1 mg) (Ferring International Center SA,
Germany) and hCG (2,000 IU; Lizhu Pharmaceutical
Trading Co, China) (21). The embryo quality (the number/
uniformity of blastomeres and the degree of fragmentation)
was assessed (22). All follicles with a diameter larger than
10 mm were retrieved. Oocytes were fertilized conventionally
or by intracytoplasmic sperm injection (ICSI). Embryos were
graded in the same way on the third day. 1 or 2 good-quality
embryos were transferred, and the procedure for frozen and
thawed embryos was carried out the same as the study group.

Transfer of cryopreserved-thawed embryos

Endometrial preparation in frozen embryo transfer cycles
was performed in natural cycles, mild stimulation cycles, or

hormone therapy cycles (19).
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Data collection

The primary outcome was the number of oocytes retrieved.
The secondary outcomes included the duration and dosage
of hMG, number of mature oocytes (MII oocyte) retrieved,
high/low ovary response, cycle cancellation rate, and clinical
pregnancy rate. Cycles were cancelled because of hyper- or
hypo-ovarian response. The hyper-response was defined as
the serum estradiol level greater than 4,000 pg/mL and/or
more than 20 follicles identified on ultrasonography before
HCG administration. The hypo-response was defined as no
more than three follicles on ultrasonography during ovarian
hyperstimulation.

Statistical analysis

Data underwent a normal distribution test; data with normal
distribution are presented as mean = standard deviation
(SD) and those with abnormal distribution as median (range
or interquartile range). Data were analyzed using non-
parametric analysis, Kruskal-Wallis test and Mann-Whitney
U test when appropriate. The post hoc Bonferroni method
was used for the comparison of hormones at different
time points. The Mann-Whitney U-test was used for the
data with abnormal distribution. A value of P<0.05 was
considered statistically significant. All data were analyzed
using the Statistical Package for the Social Sciences for
Windows (SPSS, ver. 16.0, SPSS Inc., Chicago, IL, USA).

Results
Patients’ characteristics

Figure 1 shows the characteristics of patients included in this
study. A total of 300 women were divided into EMS group
and control group. Three hundred women completed oocyte
retrieval cycles (EMS group: 150 patients, 150 cycles; control
group: 150 patients, 150 cycles) and 248 women completed FET
cycles (EMS group: 144 patients, 189 cycles; control group:
104 patients, 115 cycles). Oocytes were observed in all the
patients. In 263 cycles (EMS group: 89.33%; control group: 86%),
the highest quality embryos were suitable for cryopreservation,
while 37 patients (EMS group: n=16; control group: n=21) were
excluded because there were no high-quality embryos.

There were no significant differences in the age, BMI,
AFC, baseline FSH, LH, E2 and P between two groups.
However, the duration of infertility was longer and the
primary infertility rate was significantly higher in the
EMS group than in the control group (P<0.05) (Table 1).
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300 patients enrolled

v v

HMG + MPA (EMS) HMG + MPA (Tubal Infertility)
n=150 n=150
Oocyte retrieval Oocyte retrieval
n=150 n=150
Failed fertilization Failed fertilization
or poor embryos or poor embryos
n=16 n=21
Y Y
Viable embryos Viable embryos
n=134 n=129
FET not performed FET not performed
n=10 n=25
Y Y
163 FET cycles 115 FET cycles
n=124 n=104
Y Y
Clinical pregnancy Clinical pregnancy
n=94 n=64

Figure 1 Consort flow diagram.

Table 1 The baseline characteristics and hormone profiles of women in two groups undergoing IVF/ICSI treatment

Characteristics EMS group (n=150) Tubal infertility group (n=150) P
Age, years 32.12+3.31 31.83+3.12 0.44
BMI (kg/m?) 21.00+2.67 21.48+2.78 0.13
Duration of infertility, y 2.74+2.29 2.19+2.30 0.04

Measures on day 3

Baseline FSH, 1U/L 6.07+1.24 5.85+1.20 0.129
Baseline LH, 1U/L 3.55+1.53 3.35+1.38 0.253
Baseline E,, pg/mL 38.30+14.58 36.20+13.31 0.215
Baseline P, ng/mL 0.30+0.14 0.33+0.10 0.066
Primary infertility, % 76 (114/150) 42 (63/150) <0.001
Antral follicle count, n 10.43+4.52 10.14+2.92 0.505

P: EMS group vs. control group. IVF, in vitro fertilization; ICSI, intracytoplasmic sperm injection; BMI, body mass index; EMS,
endometriosis; FSH, follicle stimulating hormone; LH, luteinizing hormone; E,, estrogen; P, progesterone.
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Table 2 The baseline characteristics, cycle characteristics and pregnancy outcomes of frozen-thawed embryos in the surgery group and
endometrioma group

Characteristics EMS group (surgery) (n=102) EMS group (cyst) (n=48) P
Age, years 31.78+2.96 32.83+3.88 0.07
BMI (kg/m?) 21.06+2.74 20.87+2.54 0.690
Duration of infertility, y 2.74+2.40 2.75+2.06 0.971

Measures on day 3

Baseline FSH, 1U/L 6.33+1.38 5.89+1.17 0.056
Baseline LH, IU/L 3.49+1.46 3.67+1.68 0.495
Baseline E2, pg/mL 41.14£17.87 38.75+£17.42 0.443
Baseline P, ng/mL 0.29+0.12 0.32+0.16 0.275
Primary infertility, % 74.51 (76/102) 79.17 (38/48) 0.533
Antral follicle count, n 10.01+4.31 11.33+4.84 0.094
hMG dose, IU 1932.35+376.58 1970.31+425.04 0.582
hMG duration, days 8.78+1.43 9.04+1.73 0.086
hMG dose per follicle, U 272.09+83.04 271.32+106.39 0.964
No. of >10 mm follicles on the triggering day 10.52+5.08 13.33+6.29 0.04

No. of >14 mm follicles on the triggering day 7.77+4.45 9.81+5.61 0.015
No. of oocytes retrieved 8.47+5.26 10.85+6.67 0.019
Oocyte retrieval rate, % 67.03 (864/1,289) 68.19 (521/764) 0.586
Mature oocyte rate, % 86.11 (744/864) 85.80 (447/521) 0.870
Fertilization rate, % 77.15 (574/744) 79.19 (354/447) 0.410
Cleavage rate, % 97.21 (558/574) 95.76 (339/354) 0.233
Cancellation rate, % 10.78 (11/102) 10.42 (5/48) 0.946
Immature oocyte rate, % 8.25 (63/764) 9.21 (48/521) 0.545

Pregnancy outcome of FET

No. of patients 91 47

No. of FET cycles 115 74

Clinical pregnancy rate, % 57.76 (67/116) 47.30 (35/74) 0.158
Implantation rate, % 42.72 (91/213) 37.5(51/136) 0.333
Miscarriage rate, % 8.96 (6/67) 8.57 (3/35) 1.000
Ectopic pregnancy rate, % 1.49 (1/67) 0 (0/35) 1.000
Ongoing pregnant rate, % 52.17 (60/115) 43.24 (32/74) 0.231

P: EMS surgery group vs. endometrioma group. IVF, in vitro fertilization; ICSI, intracytoplasmic sperm injection; FET, frozen-thawed
embryo transfer.
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Figure 2 The hormone profiles of the medroxyprogesterone acetate (MPA) + human menopausal gonadotrophin (hMG) protocol in the

two groups with trigger by gonadotropin-releasing hormone agonist (GnRH-a) or human chorionic gonadotrophin (hCG). The mean SD

values show the temporal associations among circulating concentrations of follicle stimulating hormone (FSH), luteinizing hormone (LH),
estrogen (E,), and progesterone (P). The dotted line shows the EMS group, the full line refers to the tubal infertility group. The asterisk (*)
represents P<0.05 at the time point between EMS group vs. tubal infertility group. EMS, endometriosis.

Moreover, no significant differences were not observed in
the baseline characteristics (age, BMI, duration of infertility,
AFC, previous failed FET cycles, primary infertility rate and
baseline FSH, LH, E2 and P) between EMS surgery group
and endometriomas group (P>0.05) (Table 2).

Hormone profiles during treatment

The blood levels of FSH, LH, E2, and P in the study groups
are shown in Figure 2. FSH level increased significantly
after hMG administration and remained stable during the
ovarian stimulation. After triggering with decapeptyl and
hCG, the average FSH level increased significantly (EMS
group: 26.47+7.48 IU/L, control group: 23.75+5.86 IU/L,
P<0.001). The LH level gradually decreased during ovarian

© Annals of Translational Medicine. All rights reserved.

stimulation, and the mean LH level on the triggering day was
significantly lower than the baseline LH level (EMS group:
1.82+1.15 vs. 3.55£1.53 IU/L; control group: 1.85£1.12 wvs.
3.35+1.38 IU/L, P<0.05) and then increased significantly
(EMS group: 54.48+22.82 IU/L, control group: 50.40+
20.15 IU/L, P<0.05) at 10 h after triggering. The LH level
on the day after triggering was similar between EMS group
and control group. Blood E, level gradually increased, which
was accompanied by the growth of follicles during ovarian
stimulation; the E, level increased significantly after triggering.
The E, level on the triggering day and the day after triggering
were comparable between EMS group and control group
(2,817.23:1,411.57 vs. 3,130.6521,460.00 ng/mL, P=0.072;
3,125.191,458.51 vs. 3,449.78x1,441.25 ng/mL, P=0.066).
The P level was similar between two groups during ovarian

Ann Transl Med 2020;8(6):377 | http://dx.doi.org/10.21037/atm.2020.02.15
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Table 3 Cycle characteristics of women in two groups undergoing IVE/ICSI treatment

Characteristics EMS group (n=150) Tubal infertility group (n=150) P
hMG dose, IU 1944.50+391.70 1961.00+304.30 0.684
hMG duration, days 8.86+1.53 8.89+1.19 0.866
hMG dose per follicle, 1U 271.85+90.44 254.29+103.34 0.134
Cancelled cycle 0 0 -
Hyper-response, % 27.27 (33/121) 36.17 (51/141) 0.124
Poor-response, % 15.33 (23/150) 15 (18/120) 0.146
No. of >10 mm follicles on the triggering day 11.42+5.63 11.67+4.92 0.678
No. of >14 mm follicles on the triggering day 8.40+4.93 8.24+4.13 0.761
No. of oocytes retrieved 9.23+5.83 10.11+5.65 0.185
Mature oocyte rate, % 85.99 (1,191/1,385) 84.05 (1,275/1,517) 0.143
Fertilization rate, % 77.92 (928/1,191) 77.57 (989/1,275) 0.835
Cleavage rate, % 96.66 (897/928) 97.78 (968/989) 0.136
Viable embryo rate, % 33.50 (464/1,385) 34.87 (5629/1,517) 0.437
High quality embryo rate, % 27.94 (387/1,385) 28.34 (430/1,517) 0.809
Blastulation rate, % 21.83 (112/513) 19.89 (109/548) 0.436
Cancellation rate, % 10.67 (16/150) 14 (21/150) 0.380
Immature oocyte rate, % 8.01 (111/1,385) 6.72 (102/1,517) 0.183

P: EMS group vs. control group. IVF, in vitro fertilization; ICSI, intracytoplasmic sperm injection; EMS, endometriosis; MPA,
medroxyprogesterone acetate; HMG, human menopausal gonadotropin.

stimulation (Figure 2).

Ovarian stimulation, follicle development, and oocyte
performance

The duration of stimulation and dose of hMG showed no
significant differences between two groups (EMS group:
8.86+1.53 days, control group: 8.89+1.19 days; EMS group
1,944.50+391.70 IU, control group: 1,961.00+304.30 1U).
The number of follicles sized >10 mm (EMS group:
11.42+5.63; control group: 11.67+4.92) or >14 mm (EMS
group: 8.40+4.93; control group: 8.24+4.13) was similar
between 2 groups. No significant differences were found in
the oocyte maturation rate, number of high-quality embryos
(D3; 6 grade I and II higher grade cells), or viable embryo
rate of oocytes retrieved between groups (P>0.05). The
number of oocytes retrieved was also similar between two
groups (EMS group: 9.23+5.83, control group: 10.11+5.65;
P>0.05). The rates of maturation (85.99% vs. 84.05%),
fertilization (77.92% wvs. 77.57%), cleavage (96.66% vs.

© Annals of Translational Medicine. All rights reserved.

97.78%), viable embryos (33.50% vs. 34.87%), high-quality
embryos (27.94% vs. 28.34%) were similar between EMS
and control group (all P>0.05). The cycle cancellation rate
due to no viable embryos was not different between two
groups (EMS group: 10.67%, control group: 14%; P>0.05).
No patients experienced moderate or severe OHSS in the
two groups (Zable 3). In addition, the duration of stimulation,
dose of h MG, number of follicles sized >10-14 mm and
number of oocytes retrieved were similar between two
EMS groups. No significant differences were noted in the
oocyte maturation rate, fertilization rate, cleavage rate and
cancellation rate between two EMS groups (P>0.05) (Table 2).

Pregnancy outcomes in FET cycles

The FET pregnancy outcomes in two groups are shown in
Table 4. A total of 228 women (EMS group: n=124; control
group: n=104) in two groups completed a total of 278 FET
cycles (EMS group: n=163; control group: n=115). The
clinical pregnancy rate per transfer (EMS group: 57.67% vs.

Ann Transl Med 2020;8(6):377 | http://dx.doi.org/10.21037/atm.2020.02.15



Page 8 of 11

Table 4 Pregnancy outcomes after frozen-thawed embryo transfers in two groups

Guo et al. MPA for IVF in women with endometriosis

Characteristics EMS group Tubal infertility group P

No. of patients 124 104

No. of FET cycles 163 115

Thawed embryos, n 352 220

Viable embryos after thawed, n 352 220

Transferred embryos, n 1.85+0.35 1.93+0.37 0.562

Endometrial thickness on the transfer day, mm 11.3+1.62 11.7£2.93 0.384

Pregnancy outcome of FET
Biochemical pregnancy rate 61.35 (100/163) 60.87 (70/115) 0.834
Clinical pregnancy rate 57.67 (94/163) 55.65 (64/115) 0.738
Implantation rate 42.76 (130/304) 39.09 (86/220) 0.360
Miscarriage rate 6.38 (6/94) 6.25 (4/64) 1.000
Ectopic pregnancy rate 1.06 (1/94) 3.13 (2/64) 0.566
Multiple pregnancy rate 37.23 (35/94) 32.81 (21/64) 0.568
Ongoing pregnant rate 53.37 (87/163) 50.43 (58/115) 0.629

EMS, endometriosis; FET, frozen-thawed embryo transfer.

control group: 55.65%) and implantation rate of embryos
(42.76% vs. 39.09%) were similar between EMS group and
control group. The proportion of multiple pregnancies
(EMS group: 37.23% wvs. control group: 32.81%),
miscarriage rate (EMS group: 6.38% vs. control group:
6.25%) and ongoing pregnancy rate (EMS group: 53.37%
vs. control group: 50.43%) were similar between two groups
(P>0.05) (Tuble 4). Moreover, no significant differences
were found in the FET pregnancy outcomes between EMS
surgery group and endometrioma group (P>0.05) (Table 2).

Discussion

Our findings indicated that the number of retrieved
oocytes and ovarian response to hyperstimulation were
similar between endometriosis patients and tubal infertility
patients. In addition, the number of mature oocytes,
fertilization rate, proportion of high-quality embryos,
and pregnancy outcomes were also comparable between
endometriosis group and tubal infertility group. In the
subgroup analysis, the number of oocytes retrieved reduced
in the surgically treated endometriosis patients as compared
to endometriomas patients without surgery. Moreover, the
number of oocytes and embryo quality were not influenced
by the endometriomas and surgery. This means that

© Annals of Translational Medicine. All rights reserved.

the quality of oocytes and embryos derived from severe
endometriosis patients receiving the MPA regimen were not
influenced by the surgery or endometriotic cysts. Studies
investigating the morphology of oocytes and embryo
development in women with and without endometriosis also
reveal no differences in the implantation rate and pregnancy
outcome (23-27), which are in line with our findings.
Endometrioma was not specifically examined in the
presence of normal ovarian function in available studies.
The expansion of results from most previous studies is
limited by the methodology, sample size and accurate
diagnosis (28,29). In order to resolve these controversies,
the present prospective study was designed to assess the
pregnancy outcomes with normal ovary reserve, in which
controls matched in age and AFC were recruited. Recent
studies have paid attention to the impact of surgical
treatment for endometrioma on the ovarian reserve (30-32)
and IVEF/ICSI reproductive outcomes (33,34). However,
the possible adverse effects of the endometrioma and the
surgery for endometrioma on the oocytes and embryos in
women with normal ovarian reserve during IVF/ICSI have
not been studied. Our findings indicate the surgical removal
of the cysts or the cysts themselves might not damage
the oocytes and embryos in patients with normal ovarian
reserve. Furthermore, the oocytes and embryos had similar

Ann Transl Med 2020;8(6):377 | http://dx.doi.org/10.21037/atm.2020.02.15
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developmental potential between patients receiving MPA
protocol and tubal infertility patients. Therefore, based
on our findings, the MPA and hMG protocol can be used
without affecting the competent oocyte/embryo production
in advanced endometriosis patient. The peak E, level was
comparable between control group and EMS group, which
is not consistent with previous findings (35). This may be
attributed to the normal ovary reserve in our study which is
different from the inclusion criteria in previous studies.

Endometriosis is a disease related to the immune system
dysfunction and inflammation, and anti-inflammatory and
immunomodulatory treatments have been employed in the
clinical treatment of endometriosis. Progestogens has been
used in the treatment of endometriosis, which may be related to
the improvement of granulosa cells and the microenvironment
for the development of oocytes and embryos, which in return
improves pregnancy outcomes (36,37).

Compared with women undergoing surgery for
endometrioma, women with surgery for cysts had a similar
implantation rate and clinical pregnancy rate, although a
smaller mean number of oocytes retrieved was noted after
endometrioma surgery. In the IVF procedure, the overall
cancellation rate was 10.67% in the EMS group and 14%
in the control group. The criterion for cancellation was no
good-quality embryos. Our results showed endometriosis
did not affect the embryo quality and the pregnancy related
parameters (fertilization rate, embryo quality, implantation
rate, pregnancy rate, and live birth rate), which was
independent of active ovarian endometrioma or surgery
treatment. Many patients have low ovarian reserve due
to the operation of severe endometriomas, which leads to
ovarian failure in some cases. Therefore, some patients with
endometriomas have not been punctured due to very low
possibility of malignancy excluded by B-ultrasound or MRI.
The large ovarian cyst will affect the growth of follicles and
oocytes retrieval during IVE, so ovarian cyst was punctured
before oocytes retrieval. This choice may result in a bias
in the findings. However, our results also revealed that
endometriosis, even after laparoscopic treatment, affected
the number of oocytes retrieved. In addition, following
laparoscopic treatment, an ovarian endometrioma had no
additional negative effects on the oocyte development.
However, there is recent evidence showing that AFC is not
a good option in evaluating ovarian reserve of endometriosis
patients. Endometriomas, local inflammation, fibrosis,
adhesions due to endometriosis and prior surgery may
impair the visualization of follicles. AMH may serve as
a better test for ovarian reserve. AMH was not counted,

© Annals of Translational Medicine. All rights reserved.
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which may be a limit of the study. We will add this index
in the follow-up study. Thus, more studies are needed to
elucidate this issue and to confirm our findings.
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