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Strengths and limitations of this study

 ► This systematic review and meta- analysis will fol-
low the Preferred Reporting Items for Systematic 
Reviews and Meta Analyses guidelines, ensuring 
consistency and uniformity in reporting the full sys-
tematic review.

 ► The review aims to provide a clear consensus on the 
effect of prior surgical uterine evacuation on the risk 
of infertility.

 ► Two reviewers will screen for study eligibility and 
perform the quality assessment to minimise the po-
tential for reviewer bias.

 ► The presence of recall bias may pose a limitation 
for this review.

AbStrACt
Introduction Prior surgical uterine evacuation is 
associated with an increased risk of infertility. However, 
findings are inconsistent, highlighting the need for a 
clear consensus on the effect of prior surgical uterine 
evacuation on the risk of infertility. Therefore, the aim of 
this systematic review and meta- analysis is to summarise 
the available evidence examining the association between 
prior surgical uterine evacuation and the risk of infertility.
Methods and analysis A systematic search of electronic 
databases (ie, PubMed, Scopus,  ClinicalTrials. gov, EMBASE 
and ScienceDirect) will be conducted since their inception 
until October 2019 with no limit for language using a 
detailed prespecified search strategy. Both the authors 
will independently screen titles and abstracts and select 
full- text articles, perform data extraction and appraise the 
quality of included studies using a bias classification tool. 
Meta- analyses will be performed to calculate the overall 
pooled estimates using the generic inverse variance 
method. This systematic review and meta- analysis will 
follow the Preferred Reporting Items for Systematic 
Reviews and Meta Analyses (PRISMA) guidelines.
Ethics and dissemination Given that this is a protocol 
based on published data, there is no requirement for ethics 
approval. It is anticipated that the dissemination of results 
will be reported according to the PRISMA statement. The 
results will be published in peer- reviewed journals and 
presented at scientific conferences.
PrOSPErO registration number CRD42019117266.

IntrOduCtIOn
In recent years, infertility remains a highly 
prevalent global condition. It is estimated 
to affect around 9% of reproductive- aged 
couples and as many as 186 million people 
worldwide with the highest infertility prev-
alence in South Asia, Sub- Saharan Africa, 
North Africa/Middle East and Central/
Eastern Europe and Central Asia.1–4 Relative 
contribution of various factors leading to infer-
tility has been extensively studied but is not 
adequately understood. Medically, induced 
termination of pregnancy (I- TOP) is defined 
as an intervention to voluntarily terminate a 
pregnancy (ie, induced abortion) by either 
surgical or medical means, so it does not 
result in a live birth.5–8 Spontaneous abortion 

(SAB) is defined as spontaneous intrauterine 
pregnancy loss prior to 20 weeks.6–11 Surgical 
uterine evacuation (for either I- TOP or 
treatment of SAB) was defined as a proce-
dure using surgical instruments, either dila-
tion and evacuation or vacuum aspiration, 
to remove the fetus and placenta from the 
uterus. Prior surgical uterine evacuation is 
now recognised as an independent risk factor 
for preterm birth.6 11–15 Studies have shown 
that infertility is associated clinically with 
endometriosis,16 polycystic ovary syndrome 
(PCOS)17 and chronic endometritis and/or 
adhesions that need hysteroscopic investi-
gation.18 By comparison, the effect of prior 
surgical uterine evacuation on infertility has 
received relatively little attention.

Since induced abortion became legal in 
many countries around the world, there is 
increasing evidence suggesting that prior 
surgical uterine evacuation may increase the 
relative risk of infertility.19–22 A case–control 
study has also postulated that the number of 
uterine evacuation may influence the asso-
ciation with infertility.20 Conversely, other 
studies showed that prior surgical uterine 
evacuation may not be an independent risk 
factor for infertility,23–25 highlighting the 
need for a further systematic review of the 
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effect of prior surgical uterine evacuation on infertility, 
with a view to meta- analysis of the outcomes.

Therefore, the aim of this systematic review and meta- 
analysis is to summarise the available evidence examining 
the association between prior surgical uterine evacuation 
and the risk of infertility. The information obtained from 
this review is important to urge women to realise the 
risk of surgical uterine evacuation and use contraceptive 
methods correctly and continually in order to reduce the 
rate of repeated abortions. It is also important to enhance 
our understanding of the decision support available to 
women regarding choices between surgical and medical 
abortion.

Population
The systematic review will include all studies of women 
with prior surgical uterine evacuation, compared with 
a control group without prior surgical uterine evacua-
tion, which reported data about the subsequent fertility. 
Women with endometriosis, PCOS and chronic endome-
tritis and/or adhesions who need hysteroscopic investiga-
tion will be excluded from the proposed analysis because 
those cases are concomitant causes of infertility.

Intervention/exposures
Study participants in the intervention group must 
bewomen who experienced prior surgical uterine evacua-
tion and whose subsequent ferlitity status were reported .

Comparison
Study participants in the comparison group must be 
women who had never had a prior surgical uterine 
evacuation and whose fertility status were reported. 
For example, women who experienced a prior surgical 
uterine evacuation at least once will be compared with 
women who never experienced a surgical uterine evacua-
tion. Cases managed by medical abortion will be included 
in the control group, but cases with expectant manage-
ment will be excluded.

Outcomes
Infertility is defined as not being able to get pregnant 
after 1 year or longer of unprotected sex.

Methods and design
This systematic review and meta- analysis will follow the 
Preferred Reporting Items for Systematic Reviews and 
Meta Analyses (PRISMA) guidelines.26

Objectives
This study aims to conduct a systematic review and meta- 
analysis to examine the association between prior surgical 
uterine evacuation and the risk of infertility.

review question
This systematic review will address the following research 
questions:
1. Does prior surgical uterine evacuation increase the 

risk of infertility?

2. Is there an increased risk of infertility with an increas-
ing number of prior surgical uterine evacuation, that 
is, ‘dose–response gradient’?

3. Is there a difference in the risk of infertility between 
surgical uterine evacuation and medical abortion?

Criteria for considering studies for the review
Inclusion criteria
This criteria includes case–control studies (women with 
diagnosed infertility and previous exposure) and cohort 
studies (women with uterine evacuation followed to check 
their fertility).

Studies will be included only if there is a comparative 
cohort.

We will only include information available from the 
publications and will not contact primary authors.

Exclusion criteria
Studies focused on women with endometriosis, PCOS 
and chronic endometritis and/or adhesions who need 
hysteroscopic investigation.

Studies without a control group.
Case reports, case series, letters, commentaries, notes, 

editorials and conference abstracts.

Search strategy
Electronic databases (ie, PubMed, Scopus,  ClinicalTrials. 
gov, EMBASE and ScienceDirect) will be searched since 
their inception until October 2019 with no limit to 
language. The search terms will be modified according 
to database requirements. The search terms used will be 
the following keywords: infertility, secondary infertility, 
sterility, postpartum sterility, subfertility, miscarriage, 
uterine evacuation, abortion, induced abortion, sponta-
neous abortion, and termination of pregnancy, curettage, 
first trimester, second trimester, mifepristone, miso-
prostol, dilatation and evacuation, dilation and curettage. 
(The full search strategy is included in online supplemen-
tary file 1.)

Selection of studies for inclusion in the review
Titles and abstracts of studies retrieved from each data-
base search will be stored and managed in EndNote refer-
ence manager. The titles and abstracts of all studies will be 
independently assessed by the authors (PT and KP). Full 
texts will be obtained where necessary to screen for eligi-
bility in the systematic review and meta- analysis in accor-
dance with the predefined inclusion/exclusion criteria. 
Discrepancies will be resolved by consensus.

risk of bias (quality) assessment
The quality of all included studies will be independently 
assessed by two reviewers (PT and KP) using an established 
quality assessment tool for observational studies. This tool 
has been described in detail elsewhere.27 In summary, 
common features of the six types of bias most often associ-
ated with observational studies will be assessed: selection, 
exposure, outcome, analytic, attrition and confounding. 
For each study, each component will be assigned a risk 
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of bias category: minimal, low, moderate, high or not 
reported. For example, selection bias will be minimised 
if the sample was taken from a ‘consecutive unselected 
population’, while conversely, a study with high selection 
bias will arise if sample selection is ambiguous and the 
sample is not likely representative. Discrepancies will be 
resolved by consensus.

data extraction
Data from each eligible study will be extracted without 
modification of the original data onto custom- made 
data collection forms by two independent investigators 
(PT and KP) separately. Discrepancies will be resolved 
by consensus. Information of confounders adjusted and 
adjusted risk estimates will be collected when available. 
When necessary, we will contact authors of the studies 
to request for missing data, incomplete report or any 
uncertainties.

data synthesis and assessment for heterogeneity
The final review will include data presented in summary 
tables and a narrative synthesis to present the charac-
teristics of the included studies. The data analysis will 
be completed independently by both the authors (PT 
and KP) using meta- analytic software (Revman from 
the Cochrane Collaboration).28 Discrepancies will be 
resolved by discussion. According to the Cochrane hand-
book criteria,28 the Higgins I2 test will be used as a measure 
of heterogeneity among studies. A fixed- effects model will 
be used where heterogeneity is low (I2 value of less than 
50%), and a random- effects model where heterogeneity is 
high (I2 value of 50% or more) to explore the association 
between prior surgical uterine evacuation and infertility. 
Funnel plot will be used to assess publication bias if more 
than 10 studies are included. Egger’s and Beggar’s tests 
will also be used to check publication bias.29 Subgroup 
analysis will be performed on the basis of the number 
of prior surgical uterine evacuation, gestational weeks 
(＜ 6 vs 6–9 vs 9–12 vs ≥12 gestational weeks) and the 
method of uterine evacuation (surgical uterine evacua-
tion vs medical abortion). Besides, we will consider meta- 
regression where 10 or more studies are included in our 
meta- analysis since it is an extension to subgroup analyses 
that allows the effect of continuous, as well as categorical, 
characteristics to be investigated and in principle allows 
the effects of multiple factors to be investigated simulta-
neously. The quality of the findings on each outcome of 
interest across studies will be assessed using the Grading 
of Recommendations, Assessment, Development and 
Evaluations (GRADE) guidelines, which are developed by 
the GRADE Working Group.30

EthICS And dISSEMInAtIOn
Given that this is a protocol based on published data, 
there is no requirement for ethics approval. It is antici-
pated that the dissemination of results will be reported 
according to the PRISMA statement.31 The results will 

be published in peer- reviewed journals and presented at 
scientific conferences.

Potential limitations
First of all, one major concern is that infertility is a multi-
factorial condition that involves both individuals in a 
couple. However, we are unaware of any observational 
studies that assessed male infertility factors at the same 
time and whether this could influence our results.

Second, publication bias may reduce the likelihood of 
retrieving studies which report non- significant associa-
tions between prior surgical uterine evacuation and the 
risk of infertility. Search strategies for retrieving studies 
in electronic databases are limited, so a funnel plot will 
be used to assess publication bias if more than 10 studies 
are included.

Furthermore, the presence of recall bias is a major 
concern. Women tend to omit I- TOP from their medical 
history, which would lead to under- reporting of abortion 
in the control group and under- reporting of the number 
of abortions in the case group. And a woman electing to 
have an induced abortion might be content with an infer-
tile state and not seek help for her problem. However, this 
woman might be more likely to go to a physician than a 
woman who had a successful pregnancy and then became 
infertile, which may contribute to overstating the risk.

Last but not least, the presence of selection bias and 
residual confounding is a concern in all observational 
studies. Potential confounders may include maternal age, 
marital status, social class, smoking, parity, country, ethnic 
group, education and family history. As mentioned above, 
our meta- analyses will display both crude and adjusted 
results where possible using the generic inverse variance 
method, basing the adjustment of the definition outlined 
in each individual study.

dISCuSSIOn
There is a lack of consensus on whether prior surgical 
uterine evacuation independently increases the risk 
of infertility. Although male infertility contributes to 
over half of all cases of childlessness globally, infertility 
remains a woman’s social burden.2 In China, the number 
of induced abortions recently is reported over 9 million 
per year, with more than half being repeated abortions.32 
This systematic review and meta- analysis will summarise 
the available evidence examining the association between 
prior surgical uterine evacuation and the risk of infertility. 
The results would enhance our understanding of the 
decision support available to women choosing between 
surgical and medical abortion. More importantly, we 
hope to urge women to realise the risk of surgical uterine 
evacuation and use contraceptive methods correctly and 
continually in order to reduce the incidence of repeated 
abortion.

Contributors PT and KP conceived and designed the protocol, and PT drafted the 
protocol manuscript. PT developed the search strategy. PT and KP planned the data 
extraction and quality appraisal of included studies. PT and KP critically revised the 
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