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Abstract

Objective　 To evaluate the impact of endometrial polyps (EP) on postoperative pregnancy outcomes in
infertile women with endometriosis (EMs).

Methods　 PubMed, Embase, The Cochrane Library, CNKI, VIP, SinoMed, and WanFang Data databases
were  searched  to  include  clinical  studies  on  the  effect  of  EP  on  pregnancy  outcomes  in  patients  with
EMs,  published  before  August  31,  2020.  A  meta-analysis  was  performed  using  Rev  Man  5.3  software
after two investigators independently screened the literature, extracted information, and evaluated the
risk of bias of the included studies.

Results　 The meta-analysis included ten studies (651 and 1,040 in the combined EP and uncomplicated
EP  groups,  respectively).  The  spontaneous  pregnancy  rate,  clinical  pregnancy  rate,  and  live  birth  rate
were significantly lower in the group with combined EPs than in the group without combined EPs [Odd’s
ratio (OR) = 0.63, 95% confidence interval (CI): 0.50–0.80, P = 0.0001; OR = 0.63, 95% CI: 0.48–0.84, P =
0.001; OR =  0.63,  95% CI:  0.42–0.96, P =  0.03],  and  the  rate  of  embryonic  abortion  was  significantly
higher than that in the uncomplicated EP group [OR = 3.10, 95% CI: 1.52–6.32, P = 0.002].

Conclusion　  EP  may  adversely  affect  pregnancy  outcomes  in  patients  with  infertility  and  EMs.  Even
after surgical treatment, EP can still reduce natural pregnancy, clinical pregnancy, and live birth rates in
infertile women with EMs and increase the risk of embryo arrest in these women.

Key words: Endometriosis; Endometrial polyps; Infertility; Pregnancy outcome; Meta-analysis

Biomed Environ Sci, 2025; 38(3): 341-350 doi: 10.3967/bes2024.175 ISSN: 0895-3988

www.besjournal.com (full text) CN: 11-2816/Q Copyright ©2025 by China CDC
  

INTRODUCTION

Endometriosis (EMs) is a hormone-dependent
chronic inflammatory disease[1]. EMs is more
common in  women of  childbearing  age  and

is  closely  associated  with  infertility.  Infertility  is
experienced  by  30%–50% of  patients  with  EMs,  and
25%–50% of infertile women have varying degrees of
EMs.  The incidence of  infertility  in patients with EMs

is  20  times  higher  than  that  in  patients  without
EMs[2,3].  The  decline  in  fertility  caused  by  EMs  has
escalated from a health issue to a social problem and
has  had  a  significant  impact  on  the  sustainable
development  of  the  population.  Endometrial  polyps
(EP)  are  protrusions  formed  by  excessive  local
proliferation of the endometrium, which is locally in a
high  estrogen  state.  EP  is  the  most  common
endometrial  lesion  in  women with  infertility  and  is  a
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risk  factor  for  early  spontaneous  abortion.  Infertile
women  undergoing  hysteroscopy  have  an  incidence
of  EP as  high as  32%–35%[4].  The prevalence of  EP in
patients  with  recurrent  spontaneous  abortion ranges
from 15%–50%[4].

Both  EMs  and  EP  can  reduce  endometrial
receptivity  and lead  to  infertility  and may have  the
same  physiological  and  pathological  basis[5,6].  As
early  as  1996,  McBean  reported  a  correlation
between  EMs  and  EP,  and  the  risk  of  EMs
complicated  by  EP  was  as  high  as  47.6%–68.35%[7].
This  risk  was  more  pronounced  in  patients  with
infertility  and  EMs.  Nan  Z  reported  that  the
probability  of  EP  in  infertile  women  with  EMs  was
47.83%,  which  is  significantly  higher  than  that  in
women without EMs[8]. The combination of EMs and
EP  can  lead  to  more  complex  treatment  strategies
for  infertile  women  while  increasing  their
psychological  burden  and  reducing  their  quality  of
life[9].  Hysteroscopy  combined  with  laparoscopic
surgery  can  not  only  accurately  diagnose  and
evaluate the severity of the condition but also clear
the lesion. The report states that surgical treatment
can improve the pregnancy rate of infertile patients
with  endometriosis  and  that  12  months  after
surgery is the optimal time for fertility[10]. Therefore,
it  is  crucial  to  identify  the  factors  that  affect
postoperative  pregnancy  and  the  choice  of
postoperative  assisted  reproductive  methods.
Studies have suggested that EP may have a negative
impact  on  pregnancy  outcomes  in  infertile  women
with  EMs[11].  The  current  clinical  issues  are:  (1)
hysteroscopy  is  a  recognized  method  for  treating
EP[12],  but  it  is  not  clear  whether  hysteroscopic  EP
resection  still  has  a  negative  impact  on  pregnancy
and  pregnancy  outcomes;  and  (2)  there  is  no
consensus  on  whether  necessary  pregnancy
assistance  plans  should  still  be  given  to  patients
based on their  other  conditions  after  hysteroscopic
EP  resection.  This  meta-analysis  aimed  to  compare
the  pregnancy  outcomes  of  infertile  women  with
EMs  and  EP  and  those  with  Ems  and  without  EP
after hysteroscopic and laparoscopic surgery and to
clarify the impact of EP on the pregnancy outcomes
of  infertile  women  with  EMs  after  surgical
treatment. 

MATERIALS AND METHODS
 

Protocol

We  registered  the  systematic  review  and  meta-
analysis of PROSPERO (CRD42020149636). 

Eligibility Criteria

Randomized controlled trials, cohort studies, and
case-control  studies.  Subjects:  Women  with
endometriosis  diagnosed  by  pathology;  infertility
duration ≥ 1  year.  Intervention:  All  patients
underwent  laparoscopic  surgery  and  those  with
endometrial  polyps  underwent  hysteroscopic
surgery.  Outcomes:  Cumulative  pregnancy,  natural
pregnancy, clinical pregnancy, embryonic arrest, and
live birth rates.

Pregnancy is defined as menstrual cessation and
serum β-hCG higher than normal; Clinical pregnancy
is  defined  as  the  presence  of  a  gestational  sac  and
fetal  heartbeat  in  the  uterus  in  ultrasound.  Embryo
abortion  is  defined  as  abnormal  morphology  of  the
embryo  or  fetus  in  the  uterus,  absence  of  fetal
heartbeat, or withered sac visible in ultrasound. 

Search Strategy and Selection Criteria

We  followed  the  preferred  reporting  items  for
systematic  reviews  and  meta-analyses  (PRISMA)
extension statement for the network for conducting
and  reporting  the  study.  An  extensive  electronic
search  of  Pubmed,  Embase,  Cochrane  Library,
Wanfang,  CNKI,  VIP,  and  SinoMed  databases  was
undertaken  for  RCTs,  cohort  studies,  and  case-
control  studies  without  language  restriction.
Searched  keywords  included “endometriosis” OR
“endometrioma” AND “endometrial  polyps” OR
“polyps” AND “infertility” OR “pregnancy”. We opted
for  these  broad  inclusive  search  concepts  with
subsequent  limitations  in  studies  of  patients
undergoing  surgery  placed  during  the  title/abstract
screening. The most recent search was conducted on
October 30, 2020. 

Exclusion Criteria

(1)  Repeated  publication;  (2)  Unclear  or
controversial  outcome  index;  (3)  The  data  has
obvious errors; (4) The literature is not in Chinese or
English. 

Data Extraction and Assessment of Risk of Bias

Two  reviewers  independently  assessed  the
eligibility of all identified citations and extracted data
from  original  trial  reports  using  a  specifically
designed  form  that  captured  information  on  study
design,  patient  characteristics  (including  inclusion
criteria,  age,  duration  of  infertility),  sample  sizes,
follow-up  duration,  and  details  of  endometriosis
treatment  options  and  outcomes.  If  indicated,
additional trial details or protocols were obtained by
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contacting the original authors. Disagreements were
resolved by a third reviewer to reach a consensus.

Two  researchers  independently  evaluated  the
risk of bias in the included studies and crosschecked
the  results.  The  Cochrane  Collaboration  tool  for
assessing  the  risk  of  bias  was  used  to  evaluate  the
quality of randomized controlled clinical studies, and
the  Newcastle-Ottawa  quality  scale  (NOS)  was  used
to assess the risk of  bias in observational  studies[13].
The  tool  used  to  assess  the  risk  of  bias  addressed
eight  specific  domains:  representativeness  of  the
exposed  cohort,  selection  of  the  non-exposed
cohort,  ascertainment  of  exposure,  outcome  of  the
interest  not  present  at  the  start  of  the  study,
comparability of the cohort, assessment of outcome,
follow-up  duration,  and  adequacy  of  follow-up  of
cohorts. Studies that scored 7–10 were identified as
high  quality,  those  with  scores  of  3–6  were
considered to be of moderate quality, and the others
were  of  low  quality.  Only  studies  with  a  score ≥ 6
were included in this study. 

Data Synthesis and Statistical Analysis

Data  analysis  was  performed  using  Review
Manager  (v5.3;  Nordic  Cochrane  Center,  The
Cochrane  Collaboration).  We  presented  a  summary
of  pregnancy  outcomes  (odds  ratios  [ORs])  with
corresponding  95% confidence  intervals  (CIs)  of
patients  with  EMs  and  infertility  and  EP  and
compared  with  the  non-EP  group. χ2 analysis  (test
level α = 0.1) and I2 statistics were used to evaluate
statistical  heterogeneity  between  the  included
studies. If I2 was < 25%, there was no heterogeneity
among  the  studies;  25%–50% indicated  low
heterogeneity;  and  >  50% indicated  moderate-to-
high  heterogeneity  among  the  studies.  A  fixed-
effects  model  meta-analysis  was  applied  in  the
absence  of  substantial  heterogeneity  (chi-squared
test, P >  0.10, I2 index  <  50%).  Otherwise,  we
selected a random effects model to pool the data.

By  comparing  the  differences  between  the
aggregate indices of the fixed effects model and the
random  effects  model,  and  by  eliminating  a  single
study  individually,  a  sensitivity  analysis  was
conducted to evaluate the robustness of  the results
of  our  meta-analysis  and  explore  the  sources  of
heterogeneity.  If  the  results  changed  slightly  after
excluding  a  single  study,  the  sensitivity  was
considered  low,  indicating  that  the  results  obtained
were  robust  and  reliable.  Otherwise,  these
conclusions  should  be  interpreted  with  caution.
Funnel  plots  were  used  to  qualitatively  assess
whether  the  included  studies  had  publication  bias.

The  level  of  statistical  significance  was  set  at  α  =
0.05. 

RESULTS
 

Study Selection

Figure  1 shows  the  selection  process  for  the
articles  included  in  the  meta-analysis.  In  total,  743
citations  were  retrieved  from  the  database.  After
removing  duplicate  articles,  523  citations  were
screened.  Subsequently,  508  articles  were  excluded
after  screening  titles  and  abstracts.  Finally,  we
carefully  reviewed  the  full  text  of  the  remaining  15
articles,  10  of  which  were  included  in  the  meta-
analysis.  NOS  was  used  to  assess  the  quality  of  the
included studies. 

Study Characteristics

The  characteristics  of  the  eligible  studies  are
shown in Table  1.  Of  the  10 articles  included in  our
meta-analysis,  eight  were  cohort  studies[11,14-20] and
the  remaining  two  were  case-control  studies[21,22],
including  a  total  of  1,691  patients  with  EMs  and
infertility, of whom 651 patients had EP and 1040 did
not have EP. All the studies were conducted in China.
NOS  was  used  to  assess  the  quality  of  the  included
studies. All the included studies were of high quality,
as shown in Table 2. 

Cumulative Pregnancy Rates

Ten  studies  used  cumulative  pregnancy  rates  as
an  outcome.  Our  meta-analysis  of  the  10  articles
showed  a  higher  cumulative  pregnancy  rate  in
patients with EMs and infertility in the non-EP group
(509/1,040,  48.94%)  than  those  in  the  EP  group
(277/651,  42.55%).  Moderate  heterogeneity  was
observed  among  the  studies  (I2 =  74%, P <  0.001).
The  analysis  result  using  the  random  effect  model
found  that  the  combined  effect  size  was OR =  0.81
(95% CI:  0.53–1.25, P =  0.340)  (Figure  2).  After
excluding  the  study  with  the  smallest  sample  size,
the  inter-study  heterogeneity  was  reduced,  but  the
results showed no change. 

Natural Pregnancy Rates

Seven  studies  reported  natural  pregnancy  rates.
The meta-analysis of these seven articles found that
the  combined  effect  size  was OR =  1.34  (95% CI:
0.94-1.90, P <  0.001)  (Figure  3).  There  was  low
heterogeneity  among  the  studies  (I2 =  44%, P =
0.100), and the analysis results using the fixed-effect
model  showed  that  EP  can  significantly  reduce  the
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natural  pregnancy  rates  in  patients  with  EMs  and
infertility (46.56% vs. 35.81%). 

Clinical Pregnancy Rates

Five  studies  reported  clinical  pregnancy  rates.
The meta-analysis  of  these five  articles  found that
the  combined  effect  size  was OR =  0.63  (95% CI:

0.48–0.84, P =  0.001)  (Figure  4).  There  was  low
heterogeneity  among  the  studies  (I2 =  0%, P =
0.500),  and  the  analysis  results  using  the  fixed-
effect  model  showed  that  patients  with  EMs  and
infertility  with  EP  had  lower  clinical  pregnancy
rates  (111/356,  31.18%)  than  those  in  the  non-EP
group  (243/591,  41.12%).  Among  them,  the
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Figure 1. The screening flow chart of studies included in the systematic review.
 

Table 1. Study characteristics

Author, Year Study design
NO. of sample

Follow-up duration (month) Outcomes NOS
EMs+EP EMs

Lin SH 2018[14]
Cohort 129 172 24–36 ①②③④ 8

Wang JL 2016[15]
Cohort 60 60 9–44 ①②③④⑤ 6

Chen YH 2018[16]
Cohort 33 33 24 ①④⑤ 6

Xu GX 2014[17]
Cohort 77 42 18 ① 6

Wang Y 2014[11]
Cohort 71 181 9–44 ①②③④⑤ 8

Feng X 2018[18]
Cohort 105 143 12–45 ①② 8

Wang JL 2019[19]
Cohort 37 65 24 ①②③④⑤ 6

Xu WN 2020[20]
Cohort 30 34 36 ①② 8

Li SZ 2017[21]
Case-control 50 197 18–24 ① 6

Han Q 2019[22]
Case-control 59 113 12 ①②③④⑤ 6

　　Note. ① , ②, ③, ④ and ⑤ represent follow-up outcomes：Cumulative pregnancy rates; Natural pregnancy
rates;  Clinical  pregnancy  rates;  Embryonic  arrest  rates;  Live  birth  rates.  EP,  endometrial  polyps;  EMs,
endometriosis.
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Table 2. Risk of bias for included studies (score)

Author, Year

Selection Comparability Outcome

Total
score

Representativen
ess of the

exposed cohort

Selection
of non-

exposed
cohort

Ascertainment
of exposure

Outcome
of interest

not
present at
the start of
the study

Study
controls
for the
most

important
factor

Study
controls
for any

additional
factor

Assessment
of outcome

Was
follow-up

long
enough for
outcomes
to occur

Adequacy
of follow-

up of
cohorts

Lin SH 2018[14]
1 1 1 1 1 0 1 1 1 8

Wang JL 2016[15]
1 1 1 1 1 0 0 1 0 6

Chen YH 2018[16]
1 1 1 1 1 0 0 1 0 6

Xu GX 2014[17]
1 1 1 1 1 0 0 1 0 6

Wang Y 2014[11]
1 1 1 1 1 0 1 1 1 8

Feng X 2018[18]
1 1 1 1 1 0 1 1 1 8

Wang JL 2019[19]
1 1 1 1 1 0 0 1 0 6

Xu WN 2020[20]
1 1 1 1 1 0 1 1 1 8

Li SZ 2017[21]
1 1 1 1 0 0 1 1 0 6

Han Q 2019[22]
1 1 1 1 0 0 0 1 1 6
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Figure 2. Comparison  of  cumulative  pregnancy  rates  in  patients  with  endometriosis  and  infertility  with
and without endometrial polyps. EP, endometrial polyps; EMs, endometriosis.
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Figure 3. Comparison  of  natural  pregnancy  rates  in  the  patients  with  endometriosis  and  infertility  with
and without endometrial polyps. EP, endometrial polyps; EMs, endometriosis.
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definition  of  clinical  pregnancy  rates  was  not
explicitly mentioned in Wang JL 2016 and Wang JL
2019 articles[15,19]. 

Embryonic Arrest Rates

Six  studies  assessed embryonic  arrest  rates.  The
meta-analysis  of  these  six  articles  found  that  the
combined  effect  size  was OR =  3.10  (95% CI:
1.52–6.32, P =  0.002)  (Figure  5).  There  was  low
heterogeneity  among  the  studies  (I2 =  32%, P =
0.190),  and  the  analysis  results  using  the  fixed-

effects  model  showed  that  the  embryonic  arrest
rates  of  patients  with  EMs  and  infertility  in  the  EP
group  were  higher  than  those  in  the  non-EP  group
(5.66% vs. 1.60%). 

Live Birth Rates

Four studies reported live birth rates. The meta-
analysis  of  these  four  articles  found  that  the
combined  effect  size  was OR =  0.63  (95% CI:
0.42–0.96, P =  0.03)  (Figure  6).  There  was  low
heterogeneity among the studies (I2 = 27%, P = 0.25),
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Figure 4. Comparison of clinical pregnancy rates in the patients with EMs and infertility with and without
endometrial polyps. EP, endometrial polyps; EMs, endometriosis.
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Figure 5. Comparison of embryonic arrest rates in the patients with endometriosis and infertility with and
without EP. EP, endometrial polyps; EMs, endometriosis.
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and the analysis results using the fixed effects model
showed that the live birth rate of patients with EMs
and infertility in the EP group was 25.40% (48/189),
which  was  lower  than  that  of  the  non-EP  group
(99/271, 36.53%).  In Wang Y’s article[11],  13 patients
were  still  pregnant,  and  the  pregnancy  outcomes
were not yet followed up. We attempted to contact
the  corresponding  author  by  email  but  failed  to
reach the author. 

Funnel Plot

The  funnel  plot  exploring  the  cumulative
pregnancy  rate  difference  between  patients  with
EMs and infertility in the EP and non-EP groups was
not  symmetrical,  indicating  that  the  meta-analysis
may  have  had  publication  bias  (Figure  7).  As  other
outcomes  were  not  studied  extensively,  we  did  not
draw additional funnel plots. 

Sensitivity Analyses

After  excluding  a  single  study,  there  was  no
obvious change in the outcomes, indicating that the
sensitivity  is  low,  and  the  results  of  our  meta-
analysis are robust and reliable. 

DISCUSSION

EMs  and  EP  are  both  estrogen-dependent  and
chronic inflammatory diseases, and they seem to be
related. The abnormally high expression of estrogen
receptors  and  aromatase  in  endometriosis  suggests
that  it  is  an  estrogen-dependent  disease[23,24],  and
the high expression of inflammatory factors and high
risk  of  endometritis  suggest  that  it  is  a  chronic
inflammatory  disease[25,26].  EP  is  an  estrogen-
dependent  inflammatory  disease.  EP  formation  is
closely  related  to  local  estrogen  stimulation,  long-

term  surface  mechanical  stimulation,  and
inflammatory factor infiltration[6]. The accuracy of EP
in the diagnosis of endometritis is as high as 90%[27].

There was a significant correlation between EMs
and  EP,  especially  in  infertile  patients[28].  The
mechanism  of  infertility  caused  by  EMs  is  complex,
and  EP  can  further  reduce  the  fertility  of  patients;
both  can  affect  the  eutopic  endometrial  function.
Increasing evidence has shown that  EMs affects  the
normal  position  of  the  endometrium  and  causes
implantation  failure,  and  high  expression  of
aromatase  promotes  an  increase  in  estradiol  and
inhibits  the  progesterone  required  for  endometrial
receptivity[29].  However,  the  mechanism  of  EP-
induced  infertility  is  not  only  related  to  the
destruction  of  uterine  anatomy  but  also  to  the
abnormal  secretion  of  local  proteins  and  cytokines.
Abnormal  uterine  cavity  morphology  can  hinder
sperm  and  egg  transport  and  binding,  and  thus
interfere  with  pregnancy.  For  example,  EP  in  the
uterine  horn  is  a  high-risk  factor  for  tubal
obstruction,  and  the  secretion  of  cytokines  such  as
interferon and placental protein in the endometrium
can  also  poison  sperm  and  inhibit  sperm-egg
binding[30].

Laparoscopic and hysteroscopic surgeries are the
gold  standards  for  the  diagnosis  and  treatment  of
EMs  and  EP.  It  has  the  advantages  of  reduced
trauma,  faster  recovery,  and  fewer  complications.
Laparoscopic  surgery  can  remove  visible  lesions,
separate  adhesions,  restore  anatomical  structures,
and  remove  harmful  cytokines  and  inflammatory
factors  from  the  peritoneal  fluid.  Hysteroscopy  can
directly  examine  the  shape  of  the  uterine  cavity,
remove the EP, restore the shape and volume of the
uterine cavity, and avoid damage to the surrounding
normal  endometrial  tissue.  Hysteroscopy  combined
with  laparoscopy  can  significantly  improve
pregnancy  rates.  It  has  been  suggested  that  EP  can
increase  the  natural  pregnancy  rate  in  infertile
patients  from  43% to  80%[31].  Our  results  showed
that  the  natural  pregnancy  rates  of  patients  with
EMs  and  infertility  with  EP  were  35.81% (183/511)
and  46.56% (365/784)  without  EP,  suggesting  that
the  natural  pregnancy  rates  in  the  EP  group  is
significantly  lower  than  that  in  non-EP  group  [OR =
0.63,  95% CI:  0.50–0.80, P =  0.0001].  It  was  also
significantly  lower  than  the  80% natural  pregnancy
rate  after  hysteroscopy  in  patients  with  infertility
and  EP.  This  may  be  associated  with  the  change  in
the  structure  of  the  uterine  cavity  after
hysteroscopy;  however,  it  does  not  completely
change  the  endometrial  microenvironment  caused
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by EP. When EMs and EP coexist, they have a greater
effect  on  the  endometrial  microenvironment.
However,  it  is  difficult  to determine whether the EP
is the primary lesion or concurrent after EMs. Many
studies have shown that EMs and EP have a common
pathological  mechanism,  such  as  an  imbalance  of
estrogen  and  progesterone  receptors,  imbalance  of
cell  proliferation  and  apoptosis,  secretion  of
inflammatory  cytokines,  and  influence  of  the
endometrial blood supply[6,29].

Therefore,  the  effect  of  EMs  combined  with  EP
on  the  endometrium  is  dual;  the  endometrial
microenvironment  is  not  completely  improved  by
hysteroscopic  surgery,  and  the  natural  pregnancy
rates  are  lower  than  expected.  Natural  pregnancy
rates  in  the  EP  group  were  significantly  lower  than
those  in  the  non-EP  group,  suggesting  that  patients
with  EMs  and  infertility  with  EP  should  be  actively
treated after surgery.

The  effect  of  EP  on  endometrial  receptivity  is  a
key  factor  in  the  failure  and  loss  of  embryo
implantation.  The  main  mechanisms  are  as  follows:
the  expression  of  vascular  endothelial  growth  factor
(VEGF)  in  EP  tissue  and  surrounding  tissue  is
decreased[32],  subendometrial  blood  flow  is
decreased,  the  receptivity  of  vascularization  is
decreased,  the  expression  of  homeobox  gene
HOXA10  is  down-regulated  during  the  implantation
window[33],  the  abnormal  signal  pathway  of
endometrial  decidualization  affects  embryo
implantation,  trophoblast  invasion,  decidualization,
and  subsequent  functional  placental  formation[34],
produces  placental  protein  to  initiate
immunosuppression,  and  interferes  with  sperm-egg
binding  and  implantation[35,36].  Additionally,  EP  can
cause  local  chronic  inflammatory  stimulation  of  the
endometrium, eventually leading to early abortions[6].
It has been reported that the activity of nuclear factor
kB (NF-KB) in infertile patients with EP is  significantly
higher than that in unexplained infertility patients and
fertile  healthy  women.  High  activity  of  NF-KB  may
affect  endometrial  receptivity  by  mediating  certain
signaling  pathways  and  regulating  implantation-
related  protein  transcription[37].  The  results  of  our
study showed that the rates of embryo termination in
patients  with  EMs  and  infertility  with  EP  was
significantly higher than that in the non-EP group [OR
=  3.10,  95% CI:  1.52–6.32, P =  0.002],  and  the  live
birth rate was significantly lower than that in the non
EP  group  [OR =  0.63,  95% CI:  0.42–0.96, P =  0.03].
Although  endometrial  polyps  are  removed,  they  still
have a negative effect on the endometrium. Owing to
the  lack  of  research  on  second  exploration  after  EP,

there  is  insufficient  evidence  to  support  the  relevant
assumptions.  However,  it  should  be  noted  that  EMs
and  EP  are  often  associated  with  pregnancy
complications,  such  as  premature  rupture  of
membranes,  preeclampsia,  postpartum  hemorrhage,
fetal distress, placenta previa, and increased perinatal
adverse outcomes, such as full-term low birth weight
infants,  perinatal  asphyxia,  and  perinatal  death[38,39].
There  were  few  studies  involving  pregnancy
complications  in  the  included  literature;  therefore,
this study did not carry out a statistical analysis of the
outcome.

When  comparing  the  postoperative  cumulative
pregnancy  rates,  there  was  high  heterogeneity
among  the  studies,  and  there  was  no  significant
difference  in  the  cumulative  pregnancy  rates
between  the  two  groups.  Due  to  the  many  factors
that  affect  postoperative  pregnancy  in
endometriosis[40,41],  follow-up  time  is  a  very
important  factor.  Some  studies  did  not  record
follow-up  time  in  detail;  therefore,  we  could  not
further stratify the analysis based on follow-up time. 

The Shortcomings of This Study are as Follows

(1) Most of the included studies are retrospective
cohort  studies  and  case-control  studies,  and  the
included  studies  are  only  published  in  Chinese  and
English. The included literature is not comprehensive
enough  and  may  have  publication  bias;  (2)  The
included  studies  are  all  single-center  studies,  which
also have an impact on the results; (3) The research
institutes  are  concentrated  in  China,  and  most  of
them  are  single-center  studies,  and  only  Han's
research  is  multi-center  research,  which  is  not
representative  enough;  it  has  great  reference
significance  and  has  selection  deviation;  (4)  Due  to
incomplete  research  data,  we  have  not  obtained
complete  data  after  contacting  the  corresponding
authors. We failed to perform a subgroup analysis of
the  characteristics,  location  of  the  EP,  and  surgical
stage of the EMs, which may have caused bias in the
results. 

The Implications for Future Research are as Follows

EP may have a negative impact on the pregnancy
outcomes  of  patients  with  EMs  and  infertility  after
surgery.  It  is  necessary  to  expand  the  study  area  in
the  future  and  further  verify  this  finding  using  a
prospective cohort test. 

CONCLUSION

EP  has  a  high  incidence  rate  among  infertile

348 Biomed Environ Sci, 2025; 38(3): 341-350



women  with  EMs  and  negatively  impacts  their
pregnancy.  Even  after  surgery,  EP  reduces  the
natural  pregnancy  rate  in  patients  with  EMs  and
increases  the  rate  of  embryo  loss.  Therefore,
attention must be paid to the negative effects of EP
on patients with EMs, and accurate fertility guidance
should be provided according to the actual situation
of patients to promote fertility.
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