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Purpose: Hysteroscopy can be used both to diagnose and to treat intrauterine pathologies. It is well 
known that hysteroscopy helps to improve reproductive outcomes by treating intrauterine patholo-
gies. However, it is uncertain whether hysteroscopy is helpful in the absence of intrauterine patholo-
gies. This study aimed to confirm whether hysteroscopy improves the reproductive outcomes of in-
fertile women without intrauterine pathologies. 
Methods: We conducted a systematic review of 11 studies retrieved from Ovid-MEDLINE, Ovid-Em-
base, and the Cochrane Library. Two independent investigators extracted the data and used risk-of-bias 
tools (RoB 2.0 and ROBINS-I) to assess their quality. 
Results: Diagnostic hysteroscopy prior to in vitro fertilization (IVF)/intracytoplasmic sperm injec-
tion (ICSI) was associated with a higher clinical pregnancy rate (CPR) and live birth rate (LBR) 
than non-hysteroscopy in patients with recurrent implantation failure (RIF) (odds ratio, 1.79 and 
1.46; 95% confidence interval, 1.40–2.30 and 1.08–1.97 for CPR and LBR, respectively) while hys-
teroscopy prior to first IVF was ineffective. The overall meta-analysis of LBR showed statistically 
significant findings for RIF, but a subgroup analysis showed effects only in prospective cohorts (odds 
ratio, 1.40 and 1.47; 95% confidence interval, 0.62–3.16 and 1.04–2.07 for randomized controlled 
trials and prospective cohorts, respectively). Therefore, the LBR should be interpreted carefully and 
further research is needed. 
Conclusion: Although further research is warranted, hysteroscopy may be considered as a diagnos-
tic and treatment option for infertile women who have experienced RIF regardless of intrauterine 
pathologies. This finding enables nurses to educate and support infertile women with RIF prior to 
IVF/ICSI. 
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Introduction 

Infertility is defined as the failure to establish a clinical pregnancy 
after 12 months of regular, unprotected sexual intercourse, due to 
an impairment of an individual’s capacity to reproduce either 
alone or with his or her partner [1]. Infertility is a clinical problem 
that affects 13% to 15% of couples worldwide [2]. According to a 
recent paper describing the prevalence of infertility in 195 coun-
tries from 1990 to 2017, infertility is becoming increasingly com-
mon worldwide, rising from 1,366.85 cases per 100,000 in 1990 
to 1,571.35 cases per 100,000 in 2017, a 14.962% increase [3]. 

Assisted reproductive technology (ART) has been developed 
and distributed worldwide to help infertile couples, but despite 
its high cost, its success rate remains low [4]. According to a re-
port from the Centers for Disease Control and Prevention, the 
rate of successful embryo implantation and birth is only about 
34% (43%, 35.8%, and 24.9% in patients who are 35–37, 38–40, 
and 41–42 years old, respectively) [5]. 

There are various reasons for implantation failure, including 
embryo quality and endometrial receptivity, but in many cases, 
the cause is unknown [6]. The pregnancy rate can be increased 
by improvements in embryo transfer and culture conditions or 
blastocyst selection, but these advances have not succeeded in 
increasing the pregnancy rate beyond 40% to 50% [7]. It is well 
known that intrauterine pathologies can affect the pregnancy 
rate in women who are using ART (in vitro fertilization [IVF] 
and/or intracytoplasmic sperm injection [ICSI]); therefore, it is 
necessary to evaluate the intrauterine environment in order to 
maximize the implantation rate of high-quality embryos [8]. 

Hysteroscopy is the gold-standard test for assessing intrauter-
ine conditions [9]. Hysteroscopy can be used to directly and ac-

Summary statement
• What is already known about this topic?

It is well known that hysteroscopy helps to improve reproductive outcomes by facilitating the treatment of intrauterine pathol-
ogies. However, it is uncertain whether hysteroscopy is helpful even in the absence of intrauterine pathologies.

• What this paper adds
Our study showed that diagnostic hysteroscopy alone prior to in vitro fertilization, compared with non-hysteroscopy, may improve re-
productive outcomes even in the absence of intrauterine pathologies in women who have experienced recurrent implantation failure 
(RIF).

• Implications for practice, education, and/or policy
Recognizing that hysteroscopy may be considered as a diagnostic and treatment option for infertile women who have experienced 
RIF regardless of intrauterine pathologies, may be helpful in the education and advocacy of infertile women with RIF. Endometrial 
biopsy during hysteroscopy can also be considered.

curately diagnose abnormalities such as intrauterine adhesions, 
endometrial polyps, submucosal fibroids, endometritis, or uter-
ine structural abnormalities through visualization of the cervical 
and intrauterine conditions, as well as through concurrent ther-
apeutic interventions when necessary. In addition, hysteroscopy 
is advantageous as it can be used to perform biopsies [10]. 

Treating intrauterine pathologies through hysteroscopy has 
been found to lead to improvements in reproductive outcomes, 
since intrauterine lesions can negatively affect the implantation 
rate [11-13]. The benefits of using interventional hysteroscopy 
to treat intrauterine pathologies have been clearly documented 
in many studies [11-13]. However, no previous systematic re-
view has determined whether hysteroscopy is helpful in improv-
ing both the clinical pregnancy rate (CPR) and the live birth 
rate (LBR) in the absence of intrauterine pathologies. Several 
systematic reviews have compared hysteroscopy and non-hys-
teroscopy groups [10,14-17], but none have compared diagnos-
tic hysteroscopy with non-hysteroscopy. In 2008, a systematic 
review compared diagnostic hysteroscopy and non-hysterosco-
py but only two randomized controlled trials (RCTs) and two 
non-randomized studies (NRSs) wrere analyzed and only the 
CPR was reported [18]. Even in the absence of intrauterine 
pathological findings, it has been hypothesized that performing 
hysteroscopy can help improve pregnancy rates through relax-
ation of the cervix, stimulation of an inflammatory reaction in 
the endometrium, and secretion of cytokines [19,20]. 

This systematic review was performed to reflect the latest re-
sults on whether diagnostic hysteroscopy prior to IVF improves 
the reproductive outcomes, including the LBR, of infertile 
women without intrauterine pathologies compared to infertile 
women who do not undergo hysteroscopy. 
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Methods 

Ethics statement: This study is a literature review of previously 
published studies and was therefore exempt from institutional 
review board approval.

Search strategy 
On January 28, 2020, a search was conducted for relevant arti-
cles regarding hysteroscopy in infertile women in the following 
databases: Ovid-MEDLINE, Ovid-Embase, and the Cochrane 
Library (the Cochrane review and trials database).
Combinations of the following Medical Subject Heading key-
words were used for the searches: “hysteroscopy,” “minihys-
teroscopy,” “infertility,” “subfertility,” “intrauterine insemination,” 
“assisted conception,” “ICSI,” “fertilization in vitro or IVF,” “em-
bryo transfer (ET),” “conception,” “miscarriage or abortion,” and 
“IVF-ET.” 

Inclusion and exclusion criteria 
Two reviewers (SYY and SHL) independently screened the ti-
tles and abstracts of the studies extracted from the databases. 
The full text was subsequently reviewed to identify potential rel-
evant articles. Studies were selected regardless of whether they 
reported experiences of recurrent implantation failure (RIF), 
and we included both RCTs and NRSs. Studies that reported 
the following were included: (a) infertile women who were 
scheduled to use ART (IVF/ICSI) for infertility treatment; (b) 
hysteroscopy in infertile women; and (c) the CPR or LBR in in-
fertile women without intrauterine pathologies who underwent 
hysteroscopy. Additionally, only papers published within the last 
20 years were included. The following types of studies were ex-
cluded: (a) animal studies; (b) articles not in English; and (c) 
conference posters, study protocols, review articles, cost-effec-
tiveness analysis studies, and abstracts. 

We defined the outcomes of interest before the systematic re-
view. The primary outcome measures were the CPR and LBR, 
and secondary outcome measures were the implantation and 
abortion rates, as well as adverse events related to hysteroscopy. 

In cases of disagreement between the reviewers, discussions 
were held to resolve the issue. The principle was set that in cases 
where a consensus was not reached between the two reviewers, 
the third reviewer would intervene; however, all conflicts were 
resolved without the intervention of a third reviewer. 

Risk of bias assessment 
Two reviewers (SYY and SHL) independently conducted quali-

ty assessments using the Cochrane’s risk of bias tool, ver. 2 (RoB 
2.0; August 22, 2019 version) for RCTs [21]. For NRSs, the 
quality assessments were performed using the Cochrane’s risk of 
bias in non-randomized studies of interventions tool (ROB-
INS-I; August 1, 2016 version) [22]. 

The RoB 2.0 tool includes five domains; bias arising from the 
randomization process, bias due to deviations from the intended 
intervention, bias due to missing outcome data, bias due to out-
come measurement, and bias due to the selection of the report-
ed results. Each criterion for the RoB 2.0 tool was evaluated as 
either “low risk,” “high risk,” or “some concerns.” The ROB-
INS-I tool includes seven domains; bias due to confounding, 
bias due to the selection of the participants, bias in the classifica-
tion of the interventions, bias due to deviations from the intend-
ed interventions, bias due to missing data, bias in measurement 
of outcomes, and bias in selection of the reported result. Each 
item was graded as “low risk,” “moderate risk,” “serious risk,” 
“critical risk,” or “no information.” Disagreements regarding the 
quality assessments between the reviewers were resolved 
through discussion. 

Data extraction and statistical analysis 
Two reviewers (SYY and SHL) independently extracted data 
from the studies selected according to the selection criteria. Dis-
agreements between the reviewers were resolved through dis-
cussions. The following data were extracted for each of the se-
lected studies: author; year of publication; title; country in 
which the study was conducted; study design, and group; num-
ber and ages of the patients; experiences of RIF; previous inves-
tigations (diagnostic tests performed before participation in the 
study such as transvaginal ultrasonography [TVS] or hysterosal-
pingography [HSG]); descriptions of the participants (inclusion 
and exclusion criteria, type of infertility); details of the interven-
tion (hysteroscopy or no hysteroscopy); whether endometrial 
stimulation was performed; the method used to attempt preg-
nancy; the author’s conclusion; the main outcome measures; in-
tergroup differences; and adverse events of hysteroscopy. 

The authors of the selected studies were contacted to provide 
missing or unclear information on the trial methods or data. We 
used the meta-analyses of observational studies in epidemiology 
reporting guidelines [23]. 

The pooled odds ratio (OR) was extracted for categorical 
data. Meta-analysis was undertaken where there were two or 
more studies. From each study, binary data were extracted in 
2 × 2 tables and the results were pooled and expressed as ORs 
with 95% confidence intervals (CIs) using a random-effects 
model, as appropriate [24]. Heterogeneity analyses were per-
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formed using forest plots, and the I2 statistic was used to quanti-
fy the heterogeneity between studies [25]. All statistical analy-
ses were performed using RevMan ver. 5.4 software (Cochrane, 
London, UK). 

Results 

Study characteristics 
The process of study selection is summarized in Figure 1.  

A total of 2,048 studies were initially identified. After excluding 
duplicates, 1,705 studies remained. A total of 120 studies were se-
lected upon initial screening. After the full-text review, 111 studies 

were excluded and nine studies were included, with two studies ad-
ditionally included based on a hand search (March 10, 2020). Ulti-
mately, a total of 11 studies were included [26-36]. The basic char-
acteristics of the included studies are shown in Supplementary  
Table 1. 

Six RCTs [26,27,29,32,34,35] and five NRSs [28,30,31,33, 
36], respectively, were selected that investigated the CPR or 
LBR in infertile women without intrauterine lesions after hys-
teroscopy. Of the 11 studies that were included, four (36.4%) 
were conducted in Turkey [26,30,33,36] and two (18.2%) in 
Iran [31,35], and one each was conducted in Egypt [29], 
Greece [28], India [27], the Netherlands [34], and Europe 

Identification database (n=2,048)
- Ovid-MEDLINE (n=273)
- Ovid-EMBASE (n=878)

- Cochrane Library (n=897)

Record after duplicates (n=1,705)
(Duplicate studies, n=343)

Id
en

tifi
ca

tio
n

Sc
re

en
in

g
El

ig
ib

ili
ty

In
cl

ud
ed

Eligible studies included in qualitative synthesis (n=11)
RCT (n=6)/NRS (n=5)

Hand-search (NRS) (n=2)

Records screened (n=120) Records excluded: abstract (n=1,585)
1. Not English literature (n=55)
2. Not original article (e.g., proceedings, letters, 

editorials, comments) (n=13)
3. not infertile women (n=900)
4. Not hysteroscopy intervention (n=459)
5. Not proper study design (n=66)
6. Not proper outcome avaliable (CPR, LBR) (n=92)

Full-text articles excluded, with reason (n=111)
1. Inappropriate study type (systematic review, 

cost-effectiveness research, clinical opinion, 
erratum) (n=18)

2. Ongoing study (n=11)
3. Not infertility women prior to IVF embryo 

transfer (n=23)
4. Not hysteroscopy intervention (n=18)
5. Not proper study design (n=23)
6. Not proper outcome avaliable (CPR, LBR) (n=14)
7. Related but included in the laster paper (n=5)

Full-text articles assessed for eligibility (n=9)

Figure 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) flow diagram.
CPR: Clinical pregnancy rate; ICSI: intracytoplasmic sperm injection; IVF: in vitro fertilization; LBR: live birth rate; NRS: non-randomized study; RCT: 
randomized controlled trial.
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[32]. Six studies (54.5%) included infertile women who had ex-
perienced RIF [26-28,31-33], and three (27.3%) included infer-
tile patients who were undergoing IVF for the first time [34-36]. 
Two studies (18.2%) did not separately define whether the pa-
tients had experienced RIF or were undergoing IVF for the first 
time [29,30]. IVF/ICSI was performed after hysteroscopy in all 
of the studies that performed a normal TVS or HSG assessment 
of the uterine cavity. The purpose of our study was not to com-
pare interventional hysteroscopy and non-hysteroscopy to treat 
abnormal pathologies such as polyps and adhesions, so we did 
not investigate abnormal findings separately. 

Characteristics of the intervention 
Of the 11 studies included in our systematic review, two (18.2%) 
performed endometrial stimulation during hysteroscopy [27,29]. 
In one of the two studies, sampling of the endometrium by aspira-
tion using a 4-mm cannula was performed at the end of the proce-
dure, and the samples were sent for histological evaluation [27]. 
In the other study, the endometrial biopsy was performed using 
biopsy forceps under direct visualization [29]. 

In the hysteroscopy intervention group, ART (IVF/ICSI) was 
performed after hysteroscopy in the initial proliferative phase. In 
the non-hysteroscopy group, the attempt to use ART was made 
immediately in 10 studies, with the exception of one study [28]. 

Regarding embryo transplantation, fresh embryos were trans-
planted in nine studies [26,27,29,30,32-36] and fresh or frozen 
embryos were transplanted in two studies [28,31]. 

A 2.9- to 5.5-mm-diameter hysteroscope was used in the in-
tervention group. Four and three studies (36.4% and 27.3%, re-
spectively) used a 4-mm and 5-mm-diameter hysteroscope, re-
spectively [26,27,30,31,34,35]. One study (9.1%) did not men-
tion the diameter of the hysteroscope used [36]. The character-
istics of the intervention are summarized in Table 1. 

Result of risk of bias assessment 
Upon quality assessment, three of the six RCTs [26,27,35] were 
graded as having “some concerns” for selection bias (bias arising 
from the randomization process) because the allocation con-
cealment information could not be confirmed, but the imbal-
ances at baseline did not suggest any problems. The other three 
studies [29,32,34] were graded as “low risk” for selection bias. 
In all six RCTs [26,27,29,32, 34,35], performance bias (bias due 
to deviations from the intended intervention) and detection 
bias (bias in measurement of the outcome) were both graded as 
“low risk.” In the evaluation of attrition bias (bias due to missing 
outcome data), one [29] of the six studies were evaluated as 
having “some concern” because an intention-to-treat analysis 

was not conducted, and five studies [26,27,32,34,35] were eval-
uated as “low risk.” Two studies [32,34] were rated as “low risk” 
for reporting bias (bias in selection of the reported result), while 
four studies [26,27,29,35] were rated as having “some concern” 
because they did not report selected results, and there was no 
information as to whether the analysis was performed according 
to a predefined plan. 

Of the five NRSs, four [28,31,33,36] were classified as “mod-
erate risk” for bias due to confounding (the preintervention do-
main in confounding) because the confounding variables were 
not properly measured and controlled, although the measure-
ment of the important domains was sufficiently reliable and val-
id. In one study [30], even though IVF was performed, the con-
founding variables for whether the patients experienced RIF 
were not identified; therefore, it was graded as having “serious 
risk.” Biases due to deviations from the intended interventions 
(the postintervention domain in confounding) were graded as 
“low risk” in all five studies [28,30,31,33,36]. For bias in selec-
tion of participants into the study (the preintervention domain 
of selection bias), three studies [28,33,36] were rated as “mod-
erate risk”. One [28] out of these three studies had moderate 
risk because the selection of the patients for the study may have 
been related to the intervention (hysteroscopy) and it was not 
possible to determine whether adjustment techniques were used 
to correct for the presence of selection bias. The remaining two 
[33,36] were determined to have moderate risk although they 
applied the inclusion/exclusion criteria regardless of the inter-
ventions or outcomes; however, as they were retrospective stud-
ies, the start of the follow-up period and intervention did not 
coincide. Two studies [30,31] were evaluated as “low risk.” Bias-
es due to missing data (the postintervention domain in selection 
bias) were graded as “low risk” in all five studies. Two studies 
[30,31] were at a low risk for bias in the classification of the in-
terventions (the intervention domain in information bias). 
Three studies [28,33,36] were graded as having “moderate risk” 
because although the intervention status was well defined, some 
aspects regarding the assignment of the intervention status were 
determined retrospectively. Bias in the measurement of out-
comes (the postintervention domain for information bias) was 
graded as “low risk” in all five studies because the outcome mea-
sures, e.g., the CPR and LBR, involved negligible assessor judg-
ment. As for the bias in the selection of the reported results (re-
porting bias), four studies [30,31,33,36] were evaluated as 
“moderate risk” because their pre-registered protocol or statisti-
cal analysis plans could not be identified. In one study [28], 
even though the study period was long enough (6 years), the 
LBR was not reported, and this was graded as a “serious risk.” 
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The results of the quality assessment are presented in detail in 
Supplementary Figure 1. 

Primary outcome measures: CPR and LBR 

Diagnostic hysteroscopy vs. non-hysteroscopy according to the 
number of IVF attempts 
Diagnostic hysteroscopy vs. non-hysteroscopy was analyzed by 
subgroup according to IVF attempts. 

1) CPR 
Seven of the 11 studies (four RCTs [26,27,29,35] and three 
NRSs [28,31,36]) reported the CPR in women who underwent 
diagnostic hysteroscopy and were included in the analysis. In to-
tal, 3,152 infertile women were included in the seven studies; 
1,549 in the diagnostic hysteroscopy group without intrauterine 
pathologies and 1,603 in the non-hysteroscopy group. 

The overall meta-analysis of the seven studies showed that the 
RIF group [26-28,31] had a significant difference in the CPR, 
while the group of women undergoing their first IVF attempts 
[35,36] did not (OR, 1.79 and 1.51; 95% CI, 1.40–2.30 and 
0.97–2.36 for RIF and first attempts, respectively). A subgroup 
analysis of the RIF group showed effectiveness in both RCTs 
[26,27] and prospective cohorts [28,31] (OR, 2.01 and 1.70; 
95% CI, 1.48–2.75 and 1.09–2.66 for RCTs and prospective co-
horts, respectively) while a subgroup analysis of the first-attempt 
group showed ineffectiveness in both an RCT [35] and a retro-
spective cohort [36] (OR, 1.74 and 1.24; 95% CI, 0.98–3.08 
and 0.62–2.48 for the RCT and retrospective cohort, respective-
ly) (Figure 2-A). 

2) LBR 
Eight of the 11 studies (three RCTs [27,32,34] and five NRSs 
[28,30,31,33,36]) reported the LBR in women who underwent 
diagnostic hysteroscopy and were included in the analysis. In to-
tal, 4,372 infertile women were included in the eight studies: 
1,854 in the diagnostic hysteroscopy group without intrauterine 
pathologies and 2,518 in the non-hysteroscopy group. 

The overall meta-analysis of the eight studies showed that the 
RIF group [27,28,31-33] had a significant difference in the LBR, 
while the first-attempt group [34,36] did not (OR, 1.46 and 1.16; 
95% CI, 1.08–1.97 and 0.86–1.56 for RIF and first attempts, re-
spectively). A subgroup analysis of RIF group showed effective-
ness in prospective cohorts [28,31], but not in RCTs [27,32] or a 
retrospective cohort [33] (OR, 1.47, 1.40, and 1.67; 95% CI, 
1.04–2.07, 0.62–3.16, and 0.84–3.34 for prospective cohorts, 
RCTs, and the retrospective cohort, respectively). A subgroup 

analysis of the first-attempt group showed ineffectiveness in 
both an RCT [34] and a retrospective cohort [36] (OR, 1.13 
and 1.38; 95% CI, 0.82–1.55 and 0.64–2.99 for the RCT and 
retrospective cohort, respectively) (Figure 2-B.).  

Diagnostic hysteroscopy vs. non-hysteroscopy in women who 
underwent endometrial stimulation during hysteroscopy 
Diagnostic hysteroscopy vs. non-hysteroscopy was analyzed by sub-
group according to whether endometrial stimulation was performed 

during hysteroscopy. 

1) CPR 
The same seven studies (four RCTs [26,27,29,35] and three 
NRSs [28,31,36]) of 1,549 (out of a total of 3,152) infertile wom-
en reported the CPR in patients who underwent diagnostic hys-
teroscopy and were included in the analysis. The remaining 1,603 
were the non-hysteroscopy group. 

The results of the seven studies showed significant differences 
in the CPR regardless of whether endometrial stimulation was 
performed in the diagnostic hysteroscopy group without intra-
uterine pathologies before IVF/ICSI when compared with the 
non-hysteroscopy group (OR, 1.67, 95% CI, 1.42–1.97; I2 = 0%, 
p= .45). The degree of improvement in the CPR observed after 
endometrial stimulation during hysteroscopy [27,29] seemed to 
be higher than that observed after no endometrial stimulation 
during hysteroscopy [26,28,31,35,36] (OR, 1.96 and 1.59; 95% 
CI, 1.36–2.83 and 1.32–1.92 for endometrial stimulation and 
no endometrial stimulation, respectively). The subgroup analy-
sis of RCTs showed effectiveness for the CPR regardless of en-
dometrial stimulation (OR, 1.96 and 1.76; 95% CI, 1.36–2.83 
and 1.22–2.53 for endometrial stimulation [27,29] and no en-
dometrial stimulation [26,35], respectively) (Figure 3-A). 

2) LBR 
As reported above, the same eight studies (three RCTs [27,32,34] 
and five NRSs [28,30,31,33,36]) reported the LBR after diagnos-
tic hysteroscopy without intrauterine pathology (1,854 out of a 
total of 4,272 infertile women) and were included in the analysis. 
The remaining 2,518 were the non-hysteroscopy group. 

The results of the eight studies showed significant differences 
in the LBR regardless of endometrial stimulation in the hysteros-
copy group without intrauterine pathologies before IVF/ICSI 
when compared with the non-hysteroscopy group, but the de-
gree of significance was not as high as it was for the CPR (OR, 
1.34; 95% CI, 1.09–1.64; I2 = 38%, p= .13). The degree of im-
provement in the LBR observed after endometrial stimulation 
during hysteroscopy [27] seemed to be higher than that ob-
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A

Figure 3. Diagnostic hysteroscopy vs. non-hysteroscopy in patients who underwent endometrial stimulation during hysteroscopy. (A) 
Clinical pregnancy rate. (B) Live birth rate.
df: Degree of freedom; M-H: Mantel-Haenszel; RCT: randomized controlled trial.
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Figure 4. Meta-analysis of the miscarriage rate.
df: Degree of freedom; M-H: Mantel-Haenszel; RCT: randomized controlled trial.

served after no endometrial stimulation during hysteroscopy 
[28,30-34,36] (OR, 2.15 and 1.23; 95% CI, 1.35–3.44 and 1.04–
1.45 for endometrial stimulation and no endometrial stimulation, 
respectively). A subgroup analysis of the patients who did not un-
dergo endometrial stimulation showed ineffectiveness in RCTs 
[32,34] and retrospective cohorts [33,36], but effectiveness in 
prospective cohorts [28,30,31] (OR, 1.04, 1.54, and 1.37; 95% 
CI, 0.82–1.32, 0.92–2.57, and 1.05–1.79 for RCTs, retrospective 
cohorts, and prospective cohorts, respectively) (Figure 3-B). 

Secondary outcome measures: implantation rate, miscarriage 
rate, and adverse events 

Implantation rate 
The implantation rate was reported for the hysteroscopy groups, 
but no study separately reported the implantation rate of infer-
tile patients without intrauterine pathologies (diagnostic hys-
teroscopy), so this parameter was excluded from the analysis. 

Diagnostic hysteroscopy vs. non-hysteroscopy: miscarriage 
rate 
Three of the 11 studies (2 RCTs, 1 NRSs [26,27,31]) reported 
the miscarriage rate in patients who underwent diagnostic hys-
teroscopy and were included in the analysis. In total, 820 infer-
tile women were included in these three studies; 328 in the hys-
teroscopy group without intrauterine pathologies and 492 in the 
control group. 

A subgroup analysis was performed with RCTs and NRSs, as 
high heterogeneity was found (p= .08, I2 = 60%). The results of 
the meta-analysis of the miscarriage rate are shown in Figure 4.  

The results of the three studies did not show a significant differ-
ence in the miscarriage rate in the diagnostic hysteroscopy group 
without intrauterine pathologies compared with the non-hysteros-
copy group (OR, 1.22; 95% CI, 0.57–2.58; I2 = 60%, p= .08). 

Adverse events relating to hysteroscopy 
Seven studies (63.6%) did not mention any adverse events relat-
ing to hysteroscopy [28-31,33,35,36]. Of remaining four studies 
that noted adverse events in the hysteroscopy group, there were 
no adverse events in two studies [27,32], while two other stud-
ies (18.2%) reported that patients developed pain [26] and en-
dometritis (n = 1, < 1%) [34]. No studies, however, separately 
reported the adverse events of infertile patients without intra-
uterine pathologies, so this pa rameter was excluded from the 
analysis.

Discussion 

This study is the first systematic review and meta-analysis to 
compare the reproductive outcomes of infertile patients without 
intrauterine pathologies who underwent hysteroscopy (diagnos-
tic hysteroscopy) and groups of infertile patients who did not 
undergo hysteroscopy (non-hysteroscopy) since the systematic 
review conducted by El-Toukhy et al. [18] in 2008. El-Toukhy et 
al. [18] reported only the CPR and included two RCTs and two 
NRSs due to the limitation of the number of related studies at 
the time of the systematic review, and it was not possible to con-
duct an analysis according to the number of IVF attempts. This 
systematic review included the results of nine recent studies 
(four RCTs, five NRSs) including two RCTs with a low risk of 
bias [32,34] since 2008 and both the CPRs and the LBRs were 
analyzed. Other previous systematic reviews have compared 
groups of patients who did or did not receive hysteroscopy (hys-
teroscopy vs. non-hysteroscopy) [10,14-17]. In the previous 
systematic reviews, the results of interventional hysteroscopy to 
treat intrauterine abnormalities and diagnostic hysteroscopy in 
patients without intrauterine pathologies were combined and 
compared with the non-hysteroscopy group [10,14-17]. Di 
Spiezio Sardo et al. [14] compared diagnostic hysteroscopy and 
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interventional hysteroscopy and found a higher pregnancy rate 
in the interventional hysteroscopy group in which intrauterine 
pathologies were removed. However, that previous study did 
not analyze whether hysteroscopy is helpful even in the absence 
of intrauterine pathologies compared with the non-hysterosco-
py group. 

This study showed that performing diagnostic hysteroscopy 
prior to IVF/ICSI may improve the CPR and LBR even in pa-
tients without intrauterine pathologies, as opposed to not per-
forming hysteroscopy, especially in patients with RIF; however, 
hysteroscopy prior to the first IVF attempt was found to be inef-
fective. A subgroup analysis was conducted according to wheth-
er endometrial stimulation was performed during hysteroscopy 
to determine whether endometrial biopsy affects reproductive 
outcomes when diagnostic hysteroscopy is performed in infer-
tile women without intrauterine pathologies. Regardless of en-
dometrial stimulation, the hysteroscopy group showed greater 
improvement in the CPR and LBR than the non-hysteroscopy 
group. 

The impact of the number of IVF attempts 
Regarding the number of IVF attempts, our study showed that 
the CPR after diagnostic hysteroscopy was effective in patients 
who had experienced RIF without intrauterine pathologies (in 
comparison to no hysteroscopy), but not in infertile women 
without intrauterine pathologies attempting IVF for the first 
time (OR, 1.79 and 1.51; 95% CI, 1.40–2.30 and 0.97–2.36 for 
RIF and first attempts, respectively). The CPR was assessed in 
seven studies with 3,152 participants. Our findings are support-
ed by recent systematic reviews by Cao et al. [15] and Mao et al. 
[17] reporting that hysteroscopy in infertile women experienc-
ing RIF improved CPR compared to non-hysteroscopy groups. 
Pundir et al. [10] reported that the CPR was higher in infertile 
women who underwent hysteroscopy prior to the first IVF at-
tempt than in the non-hysteroscopy group. However, their me-
ta-analysis was conducted with four NRSs and one RCT, which 
was a conference abstract, due to the limitation of the number of 
studies at the time of the systematic review in 2014. Pundir et al. 
[10] also mentioned that the degree of improvement was lower 
in patients attempting IVF for the first time than in those with 
previous IVF failure, in accordance with the systematic review 
of El-Toukhy et al. [37]. Thus, a high-quality randomized trial is 
necessary. 

This study also showed that performing diagnostic hysteros-
copy prior to IVF/ICSI for women with RIF may improve the 
LBR even in the absence of intrauterine pathologies compared 
with the non-hysteroscopy group, whereas hysteroscopy prior 

to the first IVF attempt was found to be ineffective (OR, 1.46 
and 1.16; 95% CI, 1.08–1.97 and 0.86–1.56 for RIF and first at-
tempts, respectively). However, the subgroup analysis showed 
effectiveness only in prospective cohorts (OR, 1.40 and 1.47; 
95% CI, 0.86–1.56 and 1.04–2.07 for RCTs and prospective co-
horts, respectively). The LBR was also assessed in eight studies 
with 4,372 participants. Regarding the effects on the LBR in 
women with RIF, the results of previous systematic reviews are 
discordant. Cao et al. [15] analyzed RCT and prospective co-
horts together and showed an effect in the RIF group, which is 
consistent with our study, although they did not separately ana-
lyze only the diagnostic hysteroscopy group without intrauter-
ine pathologies compared to the non-hysteroscopy group. Sys-
tematic reviews that analyzed only RCTs were conducted by 
several studies: Di Spiezio Sardo et al. [14] and Kamath et al. 
[16] showed improvements in the LBR in the RIF group (diag-
nostic hysteroscopy). Saleh et al. [38] showed no improvement 
in the LBR in the RIF group, but included only two RCTs 
[27,32], whereas Kamath et al. [16] showed an effect; however, 
they included the results reported by Aghahosseini et al. [39] as 
well as two RCTs [27,32]. The study of Aghahosseini et al. [39] 
was excluded in this systematic review, as it is a conference ab-
stract. 

Di Spiezio Sardo et al. [14] and Kamath et al. [16] reported 
an effect on the CPR in the first IVF attempts group, but not in 
the LBR. However, the systematic review conducted by Di 
Spiezio Sardo et al. [14] in 2016 did not include two RCTs from 
that same year [32,34], and Kamath et al. [16] reported that 
screening hysteroscopy may benefit women with two or more 
IVF failures in a subgroup analysis. 

Studies classified as having some concerns in RoB 2.0 [26,27] 
showed that diagnostic hysteroscopy prior to IVF may be bene-
ficial for the CPR in the RIF group, but not for women attempt-
ing IVF for the first time. Studies assessed as having serious [28] 
and moderate [31] risk in ROBINS-I showed that diagnostic 
hysteroscopy prior to IVF may be beneficial for the LBR in the 
RIF group, but not in the first-time IVF group. Our findings 
should be interpreted with caution, and verification of the effec-
tiveness of diagnostic hysteroscopy in a larger multicenter ran-
domized clinical study in the future is recommended. El-Toukhy 
et al. [18] noted in their 2008 systematic review that the benefit 
of hysteroscopy before IVF was lower in infertile patients under-
going IVF for the first time than in infertile patients who had ex-
perienced RIF. It has been pointed out that a higher number of 
IVF failures is indicative of an increased risk of intrauterine pa-
thology, which may be related to the ability of hysteroscopy to 
reliably detect and potentially treat intrauterine pathologies. In 
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our study, the same result was obtained even though hysterosco-
py was not used to correct intrauterine pathologies. Therefore, 
we suspect that other factors may affect the endometrial recep-
tivity of infertile patients who have experienced RIF that are ab-
sent in women undergoing IVF for the first time. Further re-
search is needed on the factors that specifically affect endome-
trial receptivity in infertile women who have experienced RIF, 
as distinct from women undergoing IVF for the first time. 

Impact of endometrial stimulation during diagnostic 
hysteroscopy 
With regard to endometrial stimulation during hysteroscopy, 
this study showed improvements in the CPR and LBR regard-
less of endometrial stimulation (OR, 1.67 and 1.34, 95% CI, 
1.42–1.97 and 1.09–1.64 for CPR and LBR, respectively). This 
result is consistent with the systematic review of Kamath et al. 
[16], although they did not separately analyze only the diagnos-
tic hysteroscopy group without intrauterine pathologies com-
pared to the non-hysteroscopy group. El-Toukhy et al. [18] ex-
plained that the fertility-enhancing effect of hysteroscopy could 
also be independent of whether intrauterine pathologies are 
corrected and might be related to a number of other factors. 
One of several hypotheses is that injury during hysteroscopy 
may trigger the massive secretion of growth factors and cyto-
kines, which may be beneficial for embryo implantation [20,40]. 
Mechanical endometrial injury may enhance endometrial recep-
tivity by modulating the expression of gene encoding factors re-
quired for implantation, such as glycodelin A, laminin alpha-4, 
integrin alpha-6, and matrix metalloproteinase-I [41,42]. One 
study reported that when endometrial biopsies were performed 
repeatedly, Cx43 (a gap junction protein that could be a possible 
parameter for successful implantation and may predict implan-
tation competence) was expressed; which could help improve 
the reproductive outcomes and pregnancy rates [43]. Shohayeb 
et al. [44] did not separately report outcomes for infertile wom-
en without intrauterine pathologies but showed a significantly 
higher implantation rate, CPR, and LBR after endometrial stim-
ulation during hysteroscopy prior to ICSI (single endometrial 
biopsy regimen) for infertile women in comparison to hysteros-
copy without endometrial scraping. Various mechanisms have 
been proposed to support the hypothesis that endometrial 
scratch injuries may improve endometrial receptivity. The most 
recent hypothesis is the backward development hypothesis, ac-
cording to which an endometrial scratch injury may delay endo-
metrial maturation, minimizing the negative effects of ovarian 
stimulation and implantation [45-47]. Another hypothesis 
based on animal models posits that injury may induce the rapid 

growth of endometrial cells in a similar fashion to that of decid-
ual cells in humans [48,49]. 

A subgroup analysis was performed according to whether en-
dometrial stimulation during hysteroscopy. The degree of im-
provement in IVF outcomes observed after endometrial stimu-
lation during hysteroscopy seemed to be higher than that after 
no endometrial stimulation during hysteroscopy (OR, 1.96 and 
1.59; 95% CI, 1.36–2.83 and 1.32–1.92 for the CPRs after en-
dometrial stimulation and no endometrial stimulation, respec-
tively; OR, 2.15 and 1.23; 95% CI, 1.35–3.44 and 1.04–1.45 for 
the LBRs after endometrial stimulation and no endometrial 
stimulation, respectively). The CPR was assessed in seven stud-
ies with 3,152 participants and the LBR was also assessed in 
eight studies with 4,372 participants, but only two RCTs investi-
gated endometrial stimulation during hysteroscopy [27,29], and 
only one RCT reported the LBR [27]. Due to the limitation 
that only one study with endometrial stimulation reported the 
LBR [27], it cannot be said that endometrial stimulation during 
hysteroscopy has an additional benefit on the LBR compared to 
no scratching during hysteroscopy. However, given the hypothe-
sis that endometrial scratch injuries may have beneficial effects, 
it is necessary to confirm the effects of endometrial stimulation 
during hysteroscopy through a large-scale randomized study in 
the future. 

Our study showed that diagnostic hysteroscopy alone prior to 
IVF may improve reproductive outcomes even in the absence of 
intrauterine pathologies, compared with patients who did not 
undergo hysteroscopy. In addition to the hypothesis of cytokine 
and growth factor release due to the injury induced by hysteros-
copy, three hypotheses have been proposed to explain the im-
provement of reproductive outcomes resulting from diagnostic 
hysteroscopy even if an intrauterine pathology is not corrected. 
First, the saline used during hysteroscopy mechanically removes 
the harmful anti-adhesive glycoprotein molecules involved in 
endometrial receptivity from the endometrial surface (cycloox-
ygenase-2, mucin-I, and integrin αVβ3) [50]. Thus, the effect of 
saline irrigation may lead to improved endometrial conditions 
and mechanical stimulation of the endometrium, which may 
enhance endometrial receptivity beyond correcting intrauterine 
pathologies [50]. Of the 11 studies included in this systematic 
review, nine (81.8%) reported that normal saline was used as 
the distension media [26,28-35], one study indicated that gly-
cine was used [27], and another study only stated that diagnos-
tic hysteroscopy was performed [36]. The CPR and LBR were 
significantly higher than in the non-hysteroscopy group when 
hysteroscopy prior to IVF was performed in infertile women 
without intrauterine pathologies (OR, 1.67 and 1.34; 95% CI, 
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1.42–1.97 and 1.09–1.64 for CPR and LBR, respectively). The 
second hypothesis is that benefits may occur because hysterosco-
py allows more accurate embryo placement and easier embryo 
transfer by confirming the shape of the uterus and measurement 
of uterine cavity length [51]. The final hypothesis notes that in-
troducing the hysteroscope through the cervical canal into the 
uterine cavity could facilitate future embryo transfer, which is 
the final and most crucial step in IVF [51]. Cervical canal dilata-
tion has been shown to reduce difficulties in embryo transfer, 
thus increasing the likelihood of pregnancy after IVF [19]. To 
determine whether reproductive outcomes are improved by cer-
vical dilatation, future RCTs should compare hysteroscopy and 
cervical dilatation only. 

Limitations 
Despite our findings, this study has several limitations. First, 
some studies did not separately investigate infertile women with 
intrauterine pathologies after hysteroscopy regarding the CPR, 
LBR, implantation, and miscarriage rates separately; therefore, 
not all of the data were limited to infertile women without intra-
uterine pathologies who underwent hysteroscopy before ART 
compared with the non-hysteroscopy group. We tried to contact 
authors to obtain this information, but no response was re-
ceived. Nonetheless, this study is meaningful as it is the first sys-
tematic review to quantify the effect of hysteroscopy on both 
the CPR and LBR in infertile women without intrauterine pa-
thologies. Second, heterogeneity was shown when pooling re-
sults for the LBR from the eight included studies (p= .13, I2 =  
38%). These eight studies included three RCTs (two with a low 
risk of bias and one with some concerns) and five NRSs. A sen-
sitivity analysis was performed to control for the impact of con-
founding variables by omitting a study [27], and heterogeneity 
was eliminated upon its exclusion (p= .39, I2 = 5%). The differ-
ence between that study and the other studies was that endome-
trial biopsy was performed during hysteroscopy. Therefore, a 
subanalysis was performed according to whether endometrial 
stimulation was performed during hysteroscopy. The degree of 
improvement in IVF outcome observed after endometrial stim-
ulation during hysteroscopy seemed to be higher than that ob-
served after no endometrial stimulation during hysteroscopy; 
however, the evidence for this difference is low-quality, and fu-
ture studies should confirm the effect of endometrial biopsy 
during hysteroscopy.  

In conclusion, this systematic review and meta-analysis 
showed that performing diagnostic hysteroscopy prior to IVF/
ICSI may improve the CPR and LBR as opposed to not per-
forming hysteroscopy, even in the absence of intrauterine pa-

thologies, especially in patients with RIF; however, hysterosco-
py prior to the first IVF attempt was found to be ineffective. In 
addition, stimulation of the endometrium during hysteroscopy 
may improve reproductive outcomes. However, large-scale ran-
domized studies are needed to provide stronger evidence in the 
future. Although further research is needed, hysteroscopy may 
be considered as a diagnostic and treatment option for infertile 
women who have experienced RIF regardless of the presence of 
intrauterine pathologies, and endometrial biopsy could be con-
sidered when performing hysteroscopy. Hysteroscopy has few 
adverse events, as confirmed in this systematic review, but infer-
tile women may feel fear and anxiety before hysteroscopy and 
might doubt whether hysteroscopy can improve reproductive 
outcomes. If infertile women who have experienced RIF are 
scheduled for hysteroscopy before IVF/ICSI, nurses can not 
only provide emotional support by telling patients that adverse 
effects of hysteroscopy are rare, inform them that hysteroscopy 
may have a beneficial effect on reproductive outcomes even if 
there is no intrauterine pathology to be treated, may also allevi-
ate their fears.  
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