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Abstract

Objective

Recurrent Implantation Failure (RIF) remains the most challenging in-vitro fertilization (IVF) problem
to treat. This is because the overall success rate is only approximately 30%. Hysteroscopy remains the
gold standard for diagnosing and treating intra-uterine anomalies. This study aimed to evaluate the role
of hysteroscopy (HSC) in improving pregnancy outcomes in patients with RIF.

Methods

A systematic search was performed in PubMed, ScienceDirect, Embase, and Cochrane using MeSH
terms, if applicable and in accordance with the PRISMA guidelines, to determine the role of
hysteroscopy compared to patients who didn’t undergo hysteroscopy. The Newcastle— Ottawa scale
(NOS) was used to assess the risk of bias in this analysis, and Review Manager

5.4 was used to calculate the result of 95% CI for the outcomes. The endpoints of interest were clinical
pregnancy rate, live birth rate, implantation rate, and miscarriage.

Results

A total of 3 randomized controlled trials (RCT) and 5 cohort studies with 4,679 patients were included.
Pooled analysis showed that patients who underwent HSC were associated with higher clinical
pregnancy - [OR 1.64, 95%CI (1.32-2.03)], live birth - [OR 1.50, 95%CI (1.17-1.92)], and implantation
rate [OR 1.42, 95%CI (1.02-1.98)] but no significance in miscarriage rate. Further subgroup analysis
suggests HSChad a significantly greater effect on clinical pregnancy rate for patients with abnormal HSC
findings [OR 1.20, 95%CI (1.01-1.42)], but no significant difference in live birth - and miscarriage rate.

Conclusion

HSC plays a significant role in improving the clinical pregnancy rate, especially in patients with
abnormal HSC findings. HSC also improves implantation rate, live birth -, and clinical pregnancy rates
in patients with RIF. Since the number of the study is still limited, further investigations are still needed
to confirm the results.
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Introduction:

Infertility is a major issue that affects millions
of couples worldwide. In the United States,
around 7.5 million couples, or 1 in 8, are
affected by this condition (1). The situation is
not any better in Indonesia, where a study
revealed that 21.3% of couples have trouble
conceiving or sustaining a pregnancy, affecting
roughly one in every five couples (2).
Fortunately, a solution to this problem is
assisted reproductive technology (ART).
Among the most frequently techniques used in
ART is in vitro fertilization (IVF). Studies have
shown that IVF is an excellent solution for
treating infertility (3-5). It is crucial to
understand that the success rate of IVF cycles
resulting in live births is approximately 25-
30%. Among the numerous obstacles
encountered during IVF, treating recurrent
implantation failure (RIF) represents the most
formidable challenge due to its low success
rates of around 30% for women with RIF. While
ovum collection and fertilization are often
successful, an inexplicable discrepancy exists
between the number of embryo transfers and
the number of ongoing pregnancies lasting over
12 weeks (6). The reason for this failure to
implant is not yet fully comprehended,
although it appears to be influenced by both the
embryo itself and the uterine cavity (7,8). Some
abnormalities in the uterine cavity, such as
polyps, myoma, adhesions, and sometimes
endometriosis, are thought to be associated
with impaired implantation and reduced
chance of pregnancy (9). Several studies have
reported the influence of intrauterine
pathologies on pregnancy rates in women who
will undergo IVF (10). Therefore, it is advisable
to perform an examination for intrauterine
pathologies before starting IVF (11,12). Since
hysteroscopy (HSC) can give a good view of the
uterine cavity, it is regarded as the reference
standard for detecting these uterine
abnormalities (13,14). HSC are reported to
significantly find more abnormalities in
patients with a history of ART failure (15-17).
Two randomized controlled trials (RCT)
confirmed the value of HSC in women with RIF
by showing an increase in clinical pregnancy
rate as high as 13%. In clinical practice,
hysteroscopy is often performed on infertile
women scheduled for the first IVF cycle.
However, several studies have shown no
significant effect of routine HSC on live birth
rates (17-19). Due to conflicting findings
regarding the use of HSC in patients with RIF,
this study was aimed to determine if HSC before
starting an IVF cycle in women with RIF may
improve the clinical pregnancy rate,
implantation rate, and live birth rate, this study
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was also aimed to see whether HSC reduces the
miscarriage rate in IVF patients.

Materials and Methods

Systematic Reviews and Meta-Analyses
(PRISMA) (20). This research collects and
uses previously published studies. Therefore,
there is no need for ethical approval. The
submitted protocol was registered on the
International prospective register of systematic
reviews-PROSPERO
(www.crd.york.ac.uk/prospero).

Search Strategy and Selection Criteria

Medical Literature Analysis and Retrieval
System Online (MEDLINE) via PubMed,
EMBASE (Excerpta Medical Database), Science
Direct and the Cochrane Library were searched
without any language restriction from January
2002 until February 2023, using the following
keywords: ‘in vitro fertilization’ or ‘in-vitro
fertilization’ and ‘infertility’ and ‘hysteroscopy’
and ‘recurrent implantation failure’ or ‘embryo
implantation’ or ‘treatment failure’ and ‘uterine
disease’ and ‘pregnancy’. Citation tracking was
performed to identify additional publications.
Our study searching protocols are presented in
Supplementary Table S1.

All identified studies were screened by title and
abstract. The inclusion criteria in this study
were randomized controlled trial studies, non-
randomized two-arm prospective studies, and
two-arm retrospective studies. The study
population was women with normal ultrasound
examination of the uterine cavity and women
who had recurrent implantation failure,
defined in this study with at least 2 failed IVF
embryo transfer attempts. Before starting IVF
cycles, patients underwent HSC diagnostic.
Meanwhile, the control population did not have
a HSC before starting IVF. On the other hand,
the exclusion criteria in this study were one-
arm studies, article reviews, case reports,
proceedings, and personal comments, studies
with no data of outcome interest, and studies
that aimed to assess the efficacy of HSC-
associated scratching, biopsy, or treatment
were also excluded. Two investigators
independently identified studies that met the
inclusion criteria, and the third investigator
was consulted on whether any disagreements or
to resolve any differences. A discussion was
conducted to make the final decision.

Data Extraction; Quality Assessment
Data extraction and quality assessment were

carried out independently by two investigators.
Standard forms were used to extract the


http://www.crd.york.ac.uk/prospero)
http://www.crd.york.ac.uk/prospero)

following information from each study: the
study authors; study design and methodology;
total and mean age of the patients; intervention
used for the patients; IVF cycles failed;
definition of RIF; clinical pregnancy rate; live
birth rate; miscarriage rate; and implantation
rate. In cases of missing data in the main results
or something unclear, the authors of the
original publication were contacted via email.

The risk of bias assessment for the included
studies was conducted based on the study type.
The randomized control trial study (RCT) was
assessed using the Cochrane Risk of Bias tool
(RoB) (21). The RoB consists of seven domains:
sequence generation, allocation concealment,
blinding of participants and personnel, blinding
of outcome assessment, incomplete outcome
data, selective reporting, and other sources of
bias. Other sources of bias included potential
bias related to the specific study design, stopped
early due to some data-dependent process, and
extreme baseline imbalance. The information
extracted from the paper was judged on the
possible risk of bias in each domain and was
rated as “low risk,” “unclear,” or “high risk.” For
non-randomized studies, the risk of bias was
analyzed by the Modified Newcastle-Ottawa
Scale for Cohort Studies (22). The scale
contains eight items within three domains. The
possible total point for domain selection is 4
points, 2 points for comparability, and 3 points
for outcome domain. The quality of the study
was classified as “good” if the total was 7-9,
“moderate” if the total score was 4-6, and

otherwise as “poor.” Two reviewers
independently conducted the risk bias
assessment, and any disagreement was

resolved by discussion with the third reviewer.
The overall quality of the non-randomized
studies was good and presented in Table 1 as the
risk of bias individually. The summary of RCTs
quality is shown in Figure 1.

Outcome Measurement:

This study aimed to see whether there is any
role for hysteroscopy in patients with recurrent
implantation failure before starting in vitro
fertilization considering clinical pregnancy
rate, live birth rate, implantation rate, and
miscarriage rate. Clinical pregnancy was
defined as thirty-five days after embryo transfer
and ultrasound examination showing a
gestational sac, live birth rate was defined as the
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number of deliveries that resulted in a live-born
neonate, and implantation rate was defined as
the number of gestational sacs determined by

ultrasound by the number of embryos
transferred.
Data Synthesis and Analysis Quality
Assessment

The meta-analysis was performed using Review
Manager 5.4. The risks in terms of the outcomes
of interest were computed and will be processed
using Review Manager 5.4 and will later be
presented with odds ratios (ORs) with 95%
confidence intervals (CIs). Heterogeneity
analysis between study populations was
calculated using the I2 statistic. The I2 statistic

was defined as follows: 0-24% as no
heterogeneity, 25%-49% as  moderate
heterogeneity, 50-74% as considerable
heterogeneity, and 75%-100% as extreme

heterogeneity (23). Data are summarized
across groups using the Mantel-Haenszel (M-
H) risk ratio (RR) fixed effect model if I2 < 25%.
The random effect model is used if 12 > 25%
(24). Funnel plots were used to evaluate
publication bias. Analysis was carried out using
Review Manager 5.4.

Results

Literature Search:

The flow diagram of the study selection process
is shown in Figure 2. A total of 1039 studies
were found during the initial screening through
database searching and other sources. Two
hundred ninety-three studies were removed

due to duplicates, leaving 746 studies. These
were scrutinized further for title and abstract
and 673 studies that did not meet the inclusion
criteria were excluded. The remaining 73 full-
text articles were finally reviewed. As many as
65 studies were excluded due to different
objectives and study designs (n=15), review
articles (n=16), not a recurrent IVF but rather
the first IVF cycle studies (n=17); no endpoints
or different outcomes of interest (n=8); and
case report studies (n=9). Finally, only eight
studies were included in the meta- analysis (25
-32)



Records identified through database
searching PubMed, Embase, Cochrane
and Cochrane Library
(n=1039)

Record titleand abstract screened
(n=746)

Eligibllity

Screening

Full-text articles as: essed for eligibility
(n=73)

8 studies are included in the
systematic review and meta-analysis

Duplicates excluded
(n=293)

Records excluded for not meeting
inclusion criteria
(n=673)

Full-text articles excluded (n=65)

Different objective and study design
(n=15)

Editorial/Review (n=16)

Not a recurrent IVF (n=17)

No endpoint (n=8)

Case report (n=9)

Figure 2. Preferred reporting items for systematic reviews and meta-analyses (PRISMA) flow diagram.

Characteristics of Included Studies

In this meta-analysis, eight studies met the
predetermined inclusion criteria comprising
three RCT studies, two retrospective studies,
and three cohort studies. The basic summary of
study characteristics included in this review,
study design, the total of patients and the
percentage of patients forming the population
of each intervention, mean age, mean failed IVF
cycles, the definition of RIF, and -clinical
pregnancy definition from each of the studies
are represented in Table 2.

The basic summary data concerning the
hysteroscopic examination procedure, ovarian
stimulation procedure, and embryo transfer
procedure is available in Table 3.

There are three studies with a RCT design. All
of the studies did use computer- generated
randomized systems, therefore these are rated
as studies having a low risk of bias. Tarek et al.,
and Raju et al., needed clarification about the
blinding outcome assessment domain because
there was no statement about blinding the
assessor. Similarly, in the study by Raju et al.
and Demirol et al., there is insufficient data for
the blinding participant and personnel domain
to declare the risk of bias. As bias due to
allocation concealment, all studies were
considered high risk. The hysteroscopic
procedure was explicitly unconcealed, which
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cannot be masked between the control and
experiment groups. Tarek et al. published a
study protocol that explained clearly the study
outcome, thus getting a low risk of selective
reporting. Meanwhile, the study protocol for
the rest of the studies were unavailable.

All cohort studies were of quality, with a score
of 7-9. The analysis by Hosseini et al. made no
point in selecting a non-exposed cohort due to
the fact of using an historical cohort as control
compared to the present cohort, which means
that the control cohort group did not resort from
the same population The excellent quality in the
selection domain must consist of inclusion and
exclusion  criteria to  ascertain  the
representativeness of the cohort, pick the non-
exposed group from the same cohort, have a
good record of exposure, and ensure no
outcome is present at the start of the study.
Except for Hosseini et al., the rest of the studies
fulfilled those criteria. The comparability
domain examined the baseline data of exposure
and control group, which expect to have no
significant difference. The research by Makraris
et al. was rated 2 points due to matching the
control and exposure group. Of a population of



1475 in this study, only 828 were included in the
analysis because only 828 patients have been
compared between the hysteroscopy and non-
hysteroscopy groups. In contrast, the rest of the
studies showed comparability of the cohort in
their characteristic table. All included studies
had a good outcome domain. The assessment of
the outcome and length of follow-up of the study
was described clearly in the method. The
adequacy of the follow-up cohort from all
studies was fulfilled due to no reporting
attrition in the study of more than 10% of the
participants.

Overall, the eight studies included 4679
patients with RIF, 1869 patients underwent
hysteroscopy before starting IVF, and 2163
patients were allocated in the control group
(patients without hysteroscopic evaluation
before starting ovarian stimulation for IVF
treatment). In this population, the average age
of patients ranged from 25.39 to 38 years, with
an average number of previous failed IVF cycles
ranging from 2.4 to 4.04. The broad definition
of RIF in each study protocol were patients who
underwent two or more failed IVF cycles with a
good-quality embryo, and clinical pregnancy
was determined by wusing an ultrasound
examination with hearth beating. During
hysteroscopic examination, generally a rigid
hysteroscope is generally used with a sheath
diameter of 4 to 5 mm and a fore oblique lens
of 22-30 degrees.
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Seven of the eight studies, included in this
meta-analysis, reported clinical pregnancy rate
data (25-31). In the forest plot, the results of this
analysis have a considerable heterogeneity
between the seven studies included
(Chi2=12.61, I12=52%), overall, this pooled
analysis shows that the clinical pregnancy rate
is significantly higher in patients who
underwent  hysteroscopy (HSC)  when
compared to the control group, which in this
case is composed of patients with RIF who got
IVF treatment without prior HSC examination
[OR 1.64, 95% CI (1.32-2.03) p<0.001, (figure
3). Here we can also see the included results of
the subgroup analysis of the non-randomized
trial studies. The subgroup analysis shows that
patients undergoing HSC have a higher clinical
pregnancy rate [OR 1.67, 95% CI (1.31-2.13)
p<0.0001]. The same was seen in the results of
the RCT research analysis here also the clinical
pregnancy rate was significantly higher in the
HSC group [OR 1.60, 95% CI (1.03-2.49)
p=0.04]. Both these results are presented in
Figure 3.

We also did analyze further a subgroup between
patients with normal and abnormal
hysteroscopy findings to see if there is any
difference in clinical pregnancy outcome. Five
studies were included in the analysis, with no
heterogeneity noted (Chi2 = 1.03, I2 = 0%). This
analysis did find that patients with abnormal
hysteroscopy findings and treated accordingly
have a marginally significantly higher clinical
pregnancy rate [OR 1.20, 95% CI (1.01-1.42)
p=0.04]. The forest plot is presented in Figure

4.

Testfor overall effect: Z= 4,48 (P = 0.00001)
Testfor subgroup differences: Chi®= 0.03, df=1 (P = 0.87), F=0%

Data Synthesis
Hysterocopy  Non Hysteroscopy Odds Ratio Odds Ratio
Study or Subgroup  Events  Total Events Total Weight M-H, Rand 95% CI M-H, R: 95% CI
1.1.1 Non Randomized
Gao M 2015 130 334 1049 338 17 T% 1.34 [0.98,1.84] —
Makrakis E 2009 145 414 104 414 18.4% 1.61[1.18,217] —
Kanazawa E 2016 16 45 20 a0 6.0% 1.93[0.88, 4.24] I
Hosseini MA 2009 72 142 G4 211 131% 2.36[1.582, 3.67] —
Subtotal (95% CI) 935 1053 55.1% 1.67 [1.31, 2.13] L
Total events 363 297
Heterogeneity: Tau®= 002, Chi*=4.39, df= 3 (P =022, F=32%
Testfor overall effect: Z=4.14 {F = 0.00013
1.1.2RCT
Toukhy E 2016 121 a0 114 3582 17.8% 1.10[0.81,1.581] -
Dermiral A 2004 67 210 45 211 131% 1.73[1.11, 2.68] I
Raju GAR 2006 T 160 <] 265 13.9% 2.27[1.50,3.43] —
Subtotal (95% CI) 720 828 44.9% 1.60 [1.03, 2.49] .
Total events 259 228
Heterogeneity: Tau®= 011, Chi*=7.88, df= 2 (P=0.02);, F=75%
Testfor averall effect: 2= 2.08 (P = 0.04)
Total (95% CI) 1655 1881 100.0% 1.64 [1.32, 2.03] <
Total events 622 525
Heterogeneity: Tau®=0.04; Chi*=12.61, df= 6 {F = 0.05); F=52% 072 075 é é

Favours Control  Favours Hysteroscopy

Figure 3. Forest plot of clinical pregnancy rate. Odd ratio of clinical pregnancy rate between
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patients with RIF who underwent hysteroscopy before IVF and did not undergo hysteroscopy
before IVF. Test for overall effect: Z = 4.48 (p<0.0001) heterogeneity: I2 = 52%. CI, confidence

interval; RCT, randomized clinical trial.

Hysterocopy AN Hysteroscopy N Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Demiral A 2004 17 56 50 194 8.0% 0.91[0.47,1.76] —
GaoM 2015 54 124 86 219 18.2% 1.19[0.76, 1.86] I e —
Hosseini MA 2009 22 39 51 103 5.3% 1.32[0.63, 2.77]
Makrakis E 2009 201 540 a0 935 59.8% 1.25[1.00, 1.96] —il—
Raju GAR 2006 38 95 61 160 11.8% 1.08 [0.64, 1.82] S e —
Total (95% CI) 854 1571 100.0% 1.20[1.01, 1.42] -.
Total events 332 549
Heterogeneity: Chi#= 1.03, df= 4 (P = 0.81); F= 0% D=2 D=5 é é

Test for overall effect 2= 2.03 (F=0.04)

Favours I—iSC Marmal Favours HSC Abnormal

Figure 4. Forest plot of clinical pregnancy rate between normal and abnormal hysteroscopy
findings in patients with RIF who underwent hysteroscopy before IVF. Test for overall effect:
Z = 2.03 p=0.04 heterogeneity: I2 = 0%. HSC: hysteroscopy.

Five studies provided data regarding the live
birth rate; three were non-randomized trials,
and two were RCTs (27-29,31,32). Overall, a
moderate heterogeneity was found between the
five studies (Tau2 = 0.03, Chi2 = 7.04, 12=43%).
The pooled forest plot analysis showed that
patients with RIF who underwent HSC before
starting IVF have a higher live birth rate [OR
1.50, 95% CI (1.17-1.92) p=0.001]. Subgroup
analysis of the non-randomized trials showed
the same result, patients in the HSC group have
higher live birth rates [OR 1.52, 95% CI (1.20-
1.94) p=0.0007). But for the RCTs, the result
showed no significant difference with OR 1.49,

Hysterocopy Control 0Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI

95% CI (0.75-2.94), p=0.25. All the results are
presented in Figure 5.

We further subgroup analysis between patients
with abnormal and normal hysteroscopy
findings to see whether there is any live birth
rate difference. The analysis included three
studies with no heterogeneity (Chiz = 0.73, I2 =
0%). The forest plot found no significant
difference between normal and treated
abnormal hysteroscopy findings for live birth
rate [OR 0.90, 95% CI (0.65-1.25) p = 0.53).
The results are presented in Figure 6.

Odds Ratio
M-H, Random, 95% CI

2.1.1 Non Randomized

Gao M 2015 113 334 92 338 256% 1.37[0.98,1.90]
Hosseini MA 2009 46 142 45 211 168% 1.77[1.09, 2.86]
Pabuccu EG 2016 29 119 39 244 144% 1.69[0.99, 2.91]
Subtotal (95% CI) 595 793 56.8% 1.52[1.20, 1.94]
Total events 188 176

Heterogeneity: Tau®=0.00; Chi®= 083, df=2{FP=063), F=0%
Testfor averall effect: Z=3.40 (P = 0.0007)

21.2RCT

Raju GAR 2006 43 160 44 265 175% 2.15[1.35, 3.44]
Toukhy E 2016 102 350 98 354 257% 1.07 [0.77,1.49]
Subtotal (95% CI) 510 619 43.2% 1.49[0.75, 2.94]
Total events 150 142

Heterogeneity: Tau®=0.20; Chi®= 568, df=1{FP=002), F=82%
Testfor averall effect Z=1.15 (F =0.258)

Total (95% CI) 1105 1412 100.0% 1.50 [1.17, 1.92]
Total events 338 8

Heterogeneity: Tau®=0.03; Chi®=7.04 df=4{P=013), F=43%

Testfor averall effect: 2= 3.21 (P =10.001)

Testfar subaroun differences: Chi*=0.00, df=1 (P =095, F=0%
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Figure 5. Forest plot of live birth rate. Odd ratio of live birth rate between patients with RIF
who underwent hysteroscopy prior to IVF and the patients who did not undergo hysteroscopy
prior to IVF. Test for overall effect: Z = 3.21 (p=0.001) heterogeneity: 12 = 43%. CI, confidence

interval; RCT, randomized clinical trial.

Hysteroscopy AN Hysteroscopy N 0Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Gao b 2015 43 124 71 210 45.9% 1.04 [0.65, 1.66] ——
Hosseini M4 2008 11 39 35 103 18.4% 0.76100.34,1.71]
Raju GAR 2006 24 45 48 160 35.7% 0.791[0.44,1.40] — &7
Total (95% Cl) 258 473 100.0%  0.90 [0.65, 1.25] ~i
Tatal events T8 154
Heterogeneity: Chi*=0.73, df= 2 (P=070); F=0% 012 UTS 1 é

Test for averall effect: Z=0.63 (F=0.53)

Favours HSC Mormal Favours HSC Abnormal

Figure 6. Forest plot of live birth rate between normal and abnormal hysteroscopy findings in
patients with RIF who underwent hysteroscopy prior to IVF. Test for overall effect: Z = 0.63
p=0.53 heterogeneity: 12 = 0%. HSC: hysteroscopy.

A total of four studies reported data related to
the implantation rate, where 3 were non-
randomized trials, and 1 was an RCT (28-31).
This analysis shows considerable
heterogeneity (Tau2 = 0.06, Chi2 = 6.91, I2 =
57%). In the forest plot provided in Figure 7, it
can be seen that RIF patients who underwent
HSC before IVF had a higher implantation
rate [OR 1.42, 95% CI (1.02-1.98) p = 0.04].

The definition of implantation in this study is
the number of gestational sacs divided by the
number of embryos transferred. A subgroup
analysis from a non-randomized trial also
showed a higher implantation rate in patients
undergoing HSC [OR 1.64, 95% CI (1.11-2.42)
p=0.0005). Unfortunately, no RCT subgroup
analysis can be done. because only one study
provided data regarding implantation rate.

Hysteroscopy Control Odds Ratio Odds Ratio
Study or Subgroup  Events  Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
4.1.1 Non Randomized
GaoM 2014 176 739 135 726 37.3% 1.37[1.06,1.76] ——
Kanazawa E 2016 18 Ta 22119 151% 1.83[0.75,3.10] T
Pabuccu EG 2016 22 1149 189 244 166% 2.69[1.39,5.149] —
Subtotal (95% CI) 928 1089 69.0% 1.64 [1.11, 2.42] e
Total events 216 176
Heterageneity: Tau®=0.05; Chi*= 3.52 df=2 (P=0.17); F=43%
Testfor overall effect Z=2.50 (P =0.01}
4.1.2RCT
Toukhy E 2016 a1 30 a7 290 31.0% 1.01 [0.71,1.44] —
Subtotal (95% CI) 301 290 31.0% 1.01[0.71, 1.44] -
Total events 91 a7
Heterogeneity: Mot applicable
Test for averall effect 2= 0.06 (P = 0.95)
Total (95% CI) 1229 1379 100.0% 1.42 [1.02, 1.98] |
Total events ao7 263
Heterageneity: Tau?= 0.06; Chi*= 6.91, df=3 (P=0.07); F=57% 05.1 0?2 0?5 é é 150

Testfor overall effect Z=2.05 (P =0.04)
Test for subaroup differences: Chi®= 3.28, df=1 (P =007, F=69.5%

Higherin Cantrol  Higher in Hysteroscapy

Figure 7. Forest plot of implantation rate. Odd ratio of implantation rate between patients
with RIF who underwent hysteroscopy prior to IVF and the patients who did not undergo
hysteroscopy prior to IVF. Test for overall effect: Z = 2.05 (p=0.04) heterogeneity: I = 57%.
CI, confidence interval; RCT, randomized clinical trial.

Seven studies reported miscarriage rate data;
four were non-randomized, and the other three
were RCTs. From the forest plot, the analysis
had no significant heterogeneity among the
studies (Chi2 = 7.84, 12=23%) (25,27,32).
Pooled analysis showed that patients with RIF
who underwent HSC before starting IVF had no
significant miscarriage rate compared to
patients with RIF who did not undergo HSC
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[OR 1.27, 95% CI (0.97-1.65) p=0.08]. Still,
when we see the forest plot, the miscarriage rate
does shift towards the control side, indicating
that the miscarriage rate may be higher in the
control group, but it is not statistically
significant. The subgroup analysis of the non-
randomized trial and RCT group also showed
no significant difference [OR 1.45, 95% CI
(1.00-2.12) p=0.05] and [OR 1.10, 95% CI



(0.75- 1.61) p=0.64] respectively. All the results
are provided in Figure 8. We also did further
analyze the subgroup between normal and
abnormal hysteroscopy findings. Three studies
provided data regarding the difference between
normal and abnormal hysteroscopy findings for
miscarriage rate. No significant heterogeneity

Hysteroscopy Control Odds Ratio

Study or Subgroup  Events  Total Events Total

17

Weight M-H, Fixed, 95% CI

was found between the three studies. Pooled
analysis shows no significant difference
between normal and abnormal hysteroscopy
findings for miscarriage rate [OR 0.91, 95% CI
(0.52-1.59) p=0.75]. The results are provided in
Figure 9.

Odds Ratio
M-H, Fixed, 95% CI

3.1.1 Non Randomized

Gao M 2015 29 143 15 111 141% 1.63[0.82,3.21]
Hosseini MA 2009 25 142 200 211 13.8% 2.04[1.09, 3.84]
Kanazawa E 2016 10 32 ] 20 8.0% 0.56[0.17,1.76]
Pabuccu EG 2016 10 118 18 244 11.3% 1.15[0.51, 2.58]
Subtotal (95% CI) 436 586 47.4%  1.45[1.00,2.12]
Total events 74 62

Heterogeneity: Chi*=4.20, df= 3 (F=024); F=28%

Testfor averall effect: Z£=1.96 (P = 0.04)

3.1.2RCT

Demirol A 2004 7 210 9 M 91% 0.77[0.28,2.12]
Raju GAR 2006 23 160 25 265 16.49% 1.61[0.88, 2.95]
Toukhy E 2016 29 13 33 135 266% 0.88[0.50, 1.55]

Subtotal (95% CI)
Total events 59 67
Heterogeneity: Chi®= 2.60, df= 2 (P=027); F=23%
Testfor averall effect 2= 047 (P = 0.64)

501 611 52.6%

Total (95% CI) 1197
Total events 133 129
Heterogeneity: Chi*=7.84, df= 6 (F=0.25), F=23%
Testfor averall effect Z=1.73 (P = 0.08)

Testfor subaroun differences: Chif=1.07. df=1 (P=0.300. F= 6.5%

937 100.0%

1.10[0.75, 1.61]

1.27 [0.97, 1.65]

-

0.1

0z 05 2 5 10
Increased in Hysteroscopy Increased in Control

Figure 8. Forest plot of miscarriage rate. Odd ratio of miscarriage rate between patients with
RIF who underwent hysteroscopy prior to IVF and the patients who did not undergo
hysteroscopy prior to IVF. Test for overall effect: Z = 1.73 (p=0.08) heterogeneity: 12 = 23%. CI,

confidence interval; RCT, randomized clinical trial.

Hysteroscopy AN Hysteroscopy N Odds Ratio Odis Ratio
Study or Subgroup Events Total Events  Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Dierniral A 2004 2 56 5 154 9.8%  1.10[0.21, 5.86]
Hosgeini MA 2009 3 39 19 103 337%  0.80(0.30,2.19] —
Raju GAR 2006 13 a5 23 160 56.5%  0.94[0.45, 1.97] j
Total (95% CI) 190 417 100.0%  0.91[0.52, 1.59]
Total events 21 47
Heterogeneity: Chi*=012, df=2 (P=0494}, F=0% oh o o' 1 L 0

Test for averall effect Z=0.32 (P =0.74)

Increased in AN HSC Increased in M HSC

Figure 9. Forest plot of miscarriage rate between normal and abnormal hysteroscopy
findings in patients with RIF who underwent hysteroscopy prior to IVF. Test for overall effect:
7 = 0.32 p=0.75 heterogeneity: 12 = 0%. HSC: hysteroscopy.

Discussion

There are two main findings of this meta-
analysis study. First, patients with RIF who
underwent HSC prior to the IVF procedure
were associated with improved clinical
pregnancy -, live birth -, and implantation rate.
Second, the subgroup analysis of patients with
normal vs. abnormal HSC findings suggests
that HSC had a significantly greater effect on
the clinical pregnancy rate for patients with
abnormal HSC findings. The broadly used RIF
definition of the studies included patients who
had two or more failed IVF cycles with good-
quality embryos, with an average number of
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previous failed IVF cycles ranging from 2.4 to
4.04. Overall, our results demonstrate that HSC
has a role in improving pregnancy outcomes in
patients with RIF.

IVF has widely known as the most common ART
procedure performed worldwide (33). In the
late 70s, the first successful IVF treatment in
humans was performed in England, with a
laparoscopic retrieval of a single oocyte from
the ovary. The oocyte was fertilized in vitro and
transferred into her uterus as an embryo (34).
Since then, IVF technology has advanced and
become more widely available. In most cases,
ART is used to treat infertility. Infertility is



frequently correlated with anatomical and
physiological abnormalities of the ovaries,
fallopian tubes, and uterus. Based on the
intrauterine pathologies, IVF can be performed
by bypassing the affected area. For example,
IVF bypasses the fallopian tubes directly in
patients with tubal factor infertility (33-36).
Thus, evaluating the intrauterine pathologies
for IVF success is crucial.

Repeated or recurrent implantation failure
(RIF) is a problem that has baffled many
experts for quite a long time in the IVF
environment and has been attributed to embryo
quality and decreased endometrial receptivity.
One of the suspected causes of RIF is specific
issues in the uterine cavity, such as the
inadequacy of endometrial thickness,
adhesions, and anatomical abnormalities.
Endometrial and uterine pathologies such as
endometrial hyperplasia, polyps, leiomyoma,
and endometriosis have been reported to occur
in 18%-50% of women with RIF (17,36,37).
Because of this, it is recommended to examine
intrauterine pathologies before starting IVF.
Several options that are often performed and
are not invasive are a combination of
transvaginal sonography,
hysterosalpingography and hysteroscopy. But
unfortunately, hysterosalpingography has low
specificity, high false-negative, and high false-
positive  rates.  Although  transvaginal
sonography is a noninvasive option, the results
are less sensitive (6,10,38,39).

A more effective method for simultaneously
evaluating the uterine cavity and providing
treatment is hysteroscopy (40). As a result, HSC
is the gold standard for evaluating the uterine
cavity (13,14). In women with unsuccessful IVF
treatments, HSC examination of the uterus is
beneficial. A recent study reported that in
patients whose transvaginal sonography
examination results were normal, it turned out
that during HSC examination, there were minor
intrauterine abnormalities as high as 30%-
45%, and abnormalities found during HSC were
significantly higher in patients who had a
history of ART failure (15,17). This explains why
many specialists perform HSC as the initial
routine exam on patients with infertility despite
the guideline recommendation (41).

A continuous process, starting with a successful
implantation, establishing a clinical pregnancy,
and ending with the delivery of a live baby,
demonstrates the success of IVF. In our
analysis, RIF patients that previously
underwent HSC examination had higher
clinical pregnancy rates [OR 1.64, 95% CI (1.32-
2.03) P<0.001]. Subgroup analysis also did
reveal that patients with  abnormal
hysteroscopy and had been treated for the latter
did have higher pregnancy rate and a higher live
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birth rate [OR 1.50, 95% CI (1.17-1.92) p=0.001]
but no significant difference could be
demonstrated between patients with abnormal
hysteroscopy findings compared patients with
normal hysteroscopic findings.

The RIF patients who did undergo HSC before
IVF also had a higher implantation rate [OR
1.42 (95% CI 1.02-1.98, p = 0.04]. These results
align with a study conducted by Gao M, where it
was found that RIF patients who underwent
HSC had a significantly higher implantation
rate (28). Uniquely, the study did not find a
significant difference in the implantation rate
in patients between abnormal and abnormal
HSC findings. This can be caused because HSC
can see minor lesions such as endometrial
dysfunction and hyperplasi, polyps and
adhesions that may occur due to ovarian
stimulation and repeated intrauterine
operations; this procedure can cause minor
tissue damage (26). Besides that, HSC is said to
be able to favor subsequent pregnancy
outcomes. During HSC, cervical dilatation
occurs, which allows the correction of cervical
stenosis and facilitates the ET process, and
uterine distention fluid can help flush the
uterine cavity. The absence of a significant
increase in the implantation rate in patients
with abnormal HSC findings could be due to
immune factors or poor embryo development
(42).

The conclusion is that hysteroscopy has a
fertility-enhancing effect, which is also thought
to occur independently of the correction of
intrauterine abnormalities. Hysteroscopy is
also believed to improve ART outcomes
through an endometrial injury that helps
embryo implantation (42).

Strengths and Limitations

The strengths of our analysis were that we did
include RCT studies with a high level of
evidence; we also included two-arm cohorts and
retrospective studies, of an overall good quality.
Our results were generally consistent across the
studies when we saw the primary endpoints,
which ensured consistency in each study. This
meta-analysis has several limitations, apart
from the relatively small number of studies that
could be included. Important is to note that
patient  demographics and  procedure
differences, that should have been accounted
for in this analysis, may influence the outcome
and which may also increase heterogeneity. It
should also be remembered that some of the
results of this study have considerable
heterogeneity; this is quite difficult to correct in
a meta-analysis study because we cannot
control every population in each study.
Therefore, there is a possibility of bias that we



cannot control.

Conclusion

Overall, this meta-analysis shows that
hysteroscopic examination in patients with RIF
before IVF significantly improved clinical
pregnancy -, implantation-, and live birth rates.
Also, to our knowledge, this meta-analysis is the
first to look at differences in patients with
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abnormal and normal hysteroscopic findings,
but unfortunately, no significant differences
could be brought to evidence. Although many
studies have been related to the role of
hysteroscopy in patients with RIF before
starting IVF treatment, additional studies are
still needed, especially large-scale RCT studies.

Table 1. Modified Newcastle-Ottawa Scale for Cohort Study
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Figure 1. Quality assessment of RCT. (A) Risk of potential bias of individual RCT studies. (B) Risk of bias summary of all RCT studies. RCT: Randomized

controlled trial.
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Table 2. Base Summary of Study Characteristics
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No| Author | Country | Study Design | Total Patients | Intervention Age (SY;ars), 'F\;;::d:; Definition of RIF Clinical Pregnancy
21 | 154 :vster?scuw 35.4,06 2.6,04
Demirol orma Patients who had undergone 2 or more failed Clinical pregnancies were
1 Turkey RCT 56 Hysteroscopy 36.2.0.1 31,01 |IVFcycles in which two or more good-quality confirmed by TVS at 6-7
A, 2004 Ab ) -2,0. -1,0. -
norma embryos transferred weeks of gestation.
211 |Control 343,08 2.8,02
) Prospective 1475 414 |Hysteroscopy | 35.38,3.96 NA Hlsto'ry of 2 consecutive implantation fal\ur’es
Makrakis despite the transfer of at least 1 good-quality
2 Greece Matched brvo derived f fresh I fresh NA
E, 2009 Case-Control 414 |Control 25.39,3.95 NA em| r\,ror erived from fresh IVF cycles or 1 fres
IVF and its subsequent frozen/thaw cycle
353 | 142 |Hysteroscopy | 32.6,4.2 25 Each pregnant woman was
2 2 ART cycles with fresh and good quality followed up with an
3 Hosseini Iran 2 Arms Cohort (ac?ordmg to previous ART hlst?ry of the ultrasound scan until the
MA, 2014 211 |Control 327 43 3 patient) and quantity (at least eight) of embryos |fetal heart was documented
transferred. (clinical pregnancy) and
until delivery.
672 334 |Hysteroscopy | 31.72,3.55 NA More than 2 consecutive ET failures with at least Clinical pregnancy was
Gao M, . " . defined by TVS-confirmed
4 China 2 Arms Cohort one good-quality cleavage embryo onday 3in |, i .
2015 338 |Control 31.74, 408 NA intrauterine gestational sac
- each ET
and fetal heartbeat.
Pabuccu 2 Arms 363 119 |Hysteroscopy 30.7,53 4.04,1.5 |Twoor more unsuccegsfu\'.?\RTlembwu tra‘nsfer
5 Turkey . cycles despite the availability of good-quality NA
EG, 2016 Retrospective 244 |Control 31.52,44 | 3.06,121 |embryos
173 45  |Hysteroscopy 38 NA Clinical pregnancy was
2 Arms Patients who have failed implantation after co‘mflrmed by ultrast‘:umd
Kanazawa . . . evidence of a gestational
6 £ 2016 Japan Retrospective repeating fair or good embryo transfer more ft -

’ Cohort 128 |Control 37 NA |than twice. sac after a posttive
pregnancy test (urine -
human chorionic
gonadotropin [B-hCG] level
> 25 1U/L).

702 350 |Hysteroscopy 327,31 2.7,09 |Patients with two to four in vitro fertilization Observation of fetal cardiac
ToukhyE, |United Multi Centre treatment cycles ending in anembryo transfer  |activity on ultrasound scan
7 ) .
2019 Kingdom RCT 352 |cControl 327,32 27.10 but no pregnancy and who were undergoing a four or more weeks after
further treatment cycle of in vitro fertilization embryo transfer
520 160 :ysterTscopv 27.4,06 238,03 Clinical pregnancy was
Raiu GAR orma Two or more failed IVF cycles in which two or made after visualization of
g | * |India RCT Hysteroscopy more good-quality embryos were transferred fetal heart pulsation four
2006 95 20.04,092 | 24,04 :
Abnormal per procedure weeks later by transvaginal
265 | Control 26.72,046 | 26,01 sonography (TVS).

TVS: Transvaginal ultrasonography; ET: Embryo transfer; ART: Assisted reproductive technology; IVF: In vitro fertilization; hCG: Human chorionic gonadotropin; 1U:
International unit; RCT: Randomized controlled trial; NA: Not available

Table 3. The Base Summary of Hysteroscopy Examination Procedure, Ovarian Stimulation Procedure, and Embryo
Transfer Procedure

No Author Hysteroscopy Examination Ovarian Stimulation Procedure Embryo Transfer Procedure
The hysteroscopy was performed in the early proliferative IVF treatments were carried out on the menstrual cycles
phase using a saline distention medium and a 5 mm after office hysteroscopies. Patients were placed on an
continuous flow office hysteroscopy. The scope is based ona  |ovarian stimulation protocol that began with daily Transvaginal ultrasonography (TVS)-
rod lens system with a diameter of 2.9 mm and a 30-degree subcutaneous injections of leuprolide acetate 1 mg on  |guided oocyte retrieval was
view. The continuous flow sheath has an oval profile and day 21 of that cycle and continued until day 3 of the performed, embryo transfer was

1 |Demirol A maximum 5 mm diameter with an incorporated 5Fr working next menstrual cycle. If ovarian suppression was performed on day 3, and a maximum
channel; the mechanical instruments used were grasping achieved (oestradiol < 40 pg/ml), 225 |U/day of of four embryos, selected according to
forceps with teeth and scissors. Intrauterine pressure was gonadotrophin was started on day 3 or 4, and the dose |their quality, were transferred.
maintained at a constant 25/235 mmHg using an electronic arrangement was performed based on individual Progesterone vaginal suppositories
pump for irrigation and aspiration. Semi-rigid operative response. An ovulatory dose of 10,000 IU human gave luteal support.
hysteroscopic instruments such as scissors, grasping forceps, chorionic gonadotrophins was given when at least two
and biopsy forceps were used for the treatment. follicles of 18 mm diameter or more were observed.

3 | Makrakis £ Hysteroscopies were performed with the vaginoscopic Controlled ovarian hyperstimulation with a long Regarding frozen/thaw cycles, embryo
approach under sedation using a 2.9 mm, 30-degree angle protocol (mid-luteal beginning of gonadotropin- thawing, and transfer were

Corresponding author: I Wayan Agus Surya Pradnyana
DOI: 10.36205/trocar3.2023002
Received: 23-08-16 Accepted: 23-08-24




21

hysteroscope with an external sheath of 5.5 mm diameter,
providing inflow, outflow, and 5F working channels. Without
introducing a speculum or tenaculum, and after vaginal and
cervical disinfection, the hysteroscope was inserted in the
vagina, the external cervical os was identified, and the scope
was inserted through the cervical canal into the cavity with
gentle movements, respecting the anatomy of the genital tract.
Uterine cavity distention was achieved with normal saline
installation. In patients with cavity distortion/pathology,
appropriate treatment was applied simultaneously.

releasing hormone [GnRH] analog and stimulation with
recombinant follicle-stimulating hormone [FSH] after
confirmation of down-regulation), a short protocol
(GnRH analog from cycle day 2 and recombinant FSH
from cycle day 3), or a flexible antagonist protocol
(recombinant FSH from cycle day 2 and addition of a
GnRH antagonist when the leading follicles reached
dimensions of 14—15 mm), with transvaginal
ultrasound-guided oocyte retrieval 35 hours after the
administration of 10 000 IU of human chorionic
gonadotropin. The IVF or ICSI was performed with the
respective male partner’s spermatozoa, and sequential
culture media were used in all cases.

synchronized according to the serum
luteinizing hormone surge on a natural
cycle. All ETs were performed with a
Wallace catheter under ultrasound
guidance. The number of transferred
embryos depended on the female age
and on embryo availability and quality
(assessed with a 2-grade embryo
score).

Hysteroscopy in the dorsolithotomy position and under general
anesthesia was performed in the menstrual cycle just before
ovarian stimulation or endometrial preparation by the
attending physicians of the department. A rigid hysteroscope
(continuous flow; 30° forward oblique view) with an outer

After complete desensitization with a long protocol
using buserelin, ovarian stimulation with recombinant
gonadotrophin, Gonal F, and human menopausal
gonadotrophin based on age, weight, and the ovarian
reserve was started. Transvaginal ultrasound was

Up to four good-quality embryos were
transferred transcervical 3 days later.
Luteal phase support was by
progesterone suppository Cyclogest.

3 | Hosseini MA diameter of 4 mm using 0.9% normal saline via a pressure performed every 3-5 days to monitor follicular Serum B-hCG was checked 14 days
. . N ] after embryo transfer, and a
pump was applied. The uterine cavity was adequately development, and final cocyte maturation was )
X ! . . - transvaginal ultrasound scan was
distended with the preset pressure between 80 and 100 triggered with 10 000 |U human chorionic
. . . performed 2 weeks later to detect a
mmHg. If there is any pathology, they were removed using gonadotrophin (hCG). Then, oocytes were collected .
- . } gestational sac.
mechanical instruments such as, forceps and scissors. transvaginally 36-38 h later.
E fi ith either fi
All HSC procedures were standardized, using a 6-mm outer- mbryo transfer mt either frozen or
. ) L . o fresh embryos within 6 months after
diameter continuous-flow rigid hysteroscope with a 22 . .
N . . . recruitment. ET was performed with at
direction of view. Normal 5% glucose or saline solutions .
. . A . " . least one good-quality cleavage
distended the uterine cavity with a distention pressure -
GaoM L i . e embryo on day 3. The criteria for
4 maintained at approximately 20 kPa. A high-sensitivity cold- NA .
2015 . ) . - - good-quality cleavage embryos on day
light-source fiber optic television camera and monitoring X .
N A N 3 were defined as being of 7 cells or
system collected HSC observations and image recordings. )
N N . more, equally sized blastomeres, less
During HSC operation, all the images were observed )
. S than 20% fragmentation, and no
continuously, and typical images were recorded fragmentally. ) .
multinucleation.
5 Pabuccu EG All patients were examined during their early follicular phase, [ICSI and all sperm injections were performed with fresh | During the study period, one embryo
2016 1-6 months before starting a new ART cycle, via the specimens. One ART cycle of each patient was included | was transferred to patients aged <35,
vaginoscopic approach as previously described. No routine pre- | in the study. All the OS cycles were conducted using the | while two embryos were transferred
operative analgesia, antibiotics, sedation, or cervical short antagonist protocol with recombinant or human | to those 235 years following local
preparation was used. A rigid hysteroscope (continuous flow; | menopausal gonadotropins (150-300 IU/day s.c.D. legislation.
30° forward oblique view) with an outer diameter of 4 mm Ovarian stimulation, oocyte retrieval, and embryo
using 0.9% normal saline was used. Following adequate transfer procedures were performed as described
distension of the uterine cavity, a systematic inspection was elsewhere. Top-quality embryos were defined as those
performed. Standard gynecologic surgical procedures were with 27 evenly sized cells and <10% fragmentation on
used to treat the recognized pathologies, such as removing all | day 3 and with a 23 AA quality of blastocyst morphology
polyps and adhesions. A senior physician performed all the onday5.
procedures.
. Embryo transfer with a Kitazato
Hormone-replacement therapy in each group was our .
. . catheter under transvaginal
standard endometrial preparation protocol for FET X
3 ultrasound guidance was performed
cycles with transdermal estrogen patches for ¥
. . by four skilled doctors between 3 and
approximately 16 days. A transvaginal ultrasound was "
) X N S days later, depending on the
Kanazawa E then performed, and if the endometrial thickness was ,
6 Hysteroscopy was performed before the transfer cycle. ) X . - embryo’s stage of development.
2016 >7.0 mm with a triple-line appearance, the patients o .
. ) . The embryos were classified according
were started on a regimen of 600 mg/day micronized N N
. " to Veeck’s grading and Gardner’s
progesterone, vaginally till 9 weeks of pregnancy and .
X o grading. Up to two embryos were
continued transdermal estrogen patches till eight weeks . .
£ transferred, including two-step
of preghancy. embryo transfer.
Outpatient hysteroscopy was performed using a rigid 30° view | The in vitro fertilization treatment cycle commenced in
2.9 mm diameter hysteroscope with an atraumatic tipina the menstrual cycle immediately following the
vaginoscopic approach. The hysteroscope could be assembled | outpatient hysteroscopy. The ovarian stimulation
with accessory sheaths in an active or passive position. Each protocols used for the in vitro fertilization treatment
hysteroscopy was started with the single-flow 2-9 mm cycles were described previously. Briefly, follicle- 5
instrument to inspect the cervical canal and uterine cavity. If | stimulating hormone injections were started at 150-450 Eml.)r.vo (_ievelopmentand qualfty after
. ) X R A . ! N ) fertilization were assessed until
necessary, the accessory diagnostic (3.7 mm) or operative (4.4 | IU daily for multi-follicular ovarian stimulation. Final 3
Toukhy E " . . ; transfer or freezing. One and three
7 mm) sheath was moved forward to establish a double-flow oocyte maturation was induced using 5,000-10,000 |U .
2019 embryos were transferred into the

mode and allow operative intervention using 5 French
instruments (crocodile forceps, biopsy forceps, and scissors).
An isotonic solution (0.9% Normal saline or Ringer lactate) was
administered via a pressure-controlled pump or simple
pressure cuff system to provide the lowest pressure required
to distend the uterine cavity for adequate visualization. No
routine pre-operative analgesia, antibiotics, sedation, or

of human chorionic gonadotrophin when at least two 18
mm follicles were seen on ultrasound scanning.
Ultrasound-guided oocyte retrieval was performed 34-
38 hours following human chorionic gonadotrophin
administration. Progesterone supplementation was
used for luteal phase support and continued for up to
eight weeks gestation if the pregnancy had occurred.

uterine cavity according to each
participating center’s protocol.
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cervical preparation was used. A standardized protocol, data
collection tool, and accurate description of possible
abnormalities were provided to each participating center.

Raju GAR
2006

Hysteroscopy was carried out at Krishna endoscopy on an
outpatient basis without anesthesia. Midazolam 0.1 mg/kg was
given intravenously as a sedative when needed. All
hysteroscopies were performed in the early proliferative phase
using a 1.9 mm hysteroscope, which has a 30 view with a 3 mm
continuous flow sheath. The flow sheath has a maximum 5 mm
diameter with an incorporated 5 Fr working channel.
Associated mechanical instruments used were grasping forceps
with teeth and scissors. Uterine distention was accomplished
with glycine, and 80 mmHg constant intrauterine pressure was
maintained using an electronic pump. At the end of the
procedure, a sample of endometrium was taken for histological
evaluation by aspiration using a 4 mm cannula. The patients
were discharged after 15-60 min of the procedure, and no
further complications were observed.

Down-regulation was initiated using an intramuscular
injection of Decapeptide 3.75 mg on day 21 of the cycle.
Adequacy of down-regulation was confirmed by
measuring E2 ( < 50 pg/ml) and LH levels ( < 1 ng/ml).
Controlled ovarian stimulation was achieved using
recombinant FSH (Recagon, Organon), and the dose was
adjusted based on individual response. Human
chorionic gonadotropin (hCG) at 10,000 IU was given
after two follicles of 18 mm or more were visualized in
the ultrasound scan. Oocyte retrieval was scheduled 36
h later by transvaginal ultrasonography (TVS).

After fertilization, embryo transfer
was performed on day 3, and the
number of embryos transferred was
kept constant in all patient groups.
Progesterone vaginal suppositories
gave |uteal support. Two weeks after
embryo transfer, serum human
chorionic gonadotropin (hCG) was
measured to confirm pregnancy and a
diagnosis of clinical pregnancy was
made.

IVF: In vitro fertilization; TVS: Transvaginal ultrasonography; ET: Embryo transfer; hCG: Human chorionic gonadotropin; 1U: International unit ART: Assisted reproductive
technology; GnRH: Gonadotropin-releasing hormone; FSH: Follicle-stimulating hormone; ICSI: Intracytoplasmic sperm injection; HSC: Hysteroscopy; NA: Not available

References
reproduction: A look at endometrial

Sunderam S, Kissin DM, Crawford
SB, et al. Assisted reproductive
technology surveillance—United
States, 2013. MMWR Surveill
Summ. 2015;64(11):1-25.

Adamson GD, Tabangin M,
Macaluso M, de Mouzon J. The
number of babies born globally
after treatment with the Assisted
Reproductive Technologies (ART).

receptivity.
Biomedicine
2013

Reproductive
Online.
Nov;27(5):530-8.

doi: 10.1016/j.rbmo.2013.05.018

7. Taylor E, Gomel V. The uterus and
fertility. Fertility and Sterility. 2008
Jan;89(1):1—16. doi:
10.1016/j.fertnstert.2007.09.069

8. Singh M, Chaudhry P, Asselin E.

Fertility and Sterility. 2013
Sept;100(3). doi:
10.1016/j.fertnstert.2013.07.1807

3. Boulet SL, Mehta A, Kissin DM,
Warner L, Kawwass JF, Jamieson
DJ. Trends in use of and
reproductive outcomes associated
with intracytoplasmic sperm
injection. JAMA. 2015;313(3):255.
doi:10.1001/jama.2014.17985

4. QinJ, Sheng X, Wu D, Gao S, You
Y, Yang T, et al. Adverse obstetric
outcomes associated with in vitro
fertilization in singleton
pregnancies: A prospective cohort
study. Reproductive Sciences. 2017
Apr;24(4):595-608.
doi:10.1177/1933719116667229

5. Ferraretti AP, Goossens V, de
Mouzon J, Bhattacharya S, Castilla
JA, Korsak V, et al. Assisted

Bridging endometrial receptivity
and implantation: Network of
hormones, cytokines, and growth
factors. Journal of Endocrinology.
2011;210(1):5-14. doi:10.1530/joe-
10-0461
9. SmitJG, Kasius JC, Eijkemans MJ,
Koks CA, van Golde R, Nap AW, et
al. Hysteroscopy before in-vitro
fertilisation (insight): A
multicenter, randomised controlled
trial. The Lancet. 2016
Apr;387(10038):2622—9.
d0i:10.1016/50140-6736(16)00231-
2
Mao X, Wu L, Chen Q, Kuang Y,
Zhang S. Effect of hysteroscopy
before starting in-vitro fertilization
for women with recurrent
implantation failure. Medicine.

10.

. . 2019 Feb;98(7).
Reproductive Technology in doi-?o fog9 /gzl 00000000000140
Europe, 2008: Results generated s +10-1097/mC. 407

from European registers by
ESHRET. Human Reproduction.
2012;27(9):2571—84.
doi:10.1093/humrep/des255.

11. Phillips CH, Benson CB, Ginsburg
ES, Frates MC. Comparison of
uterine and tubal pathology
identified by transvaginal
sonography, hysterosalpingography,

6. Fatemi HM, Popovic-Todorovic B. and hysteroscopy in female patients

Implantation in assisted

Corresponding author: I Wayan Agus Surya Pradnyana
DOI: 10.36205/trocar3.2023002
Received: 23-08-16 Accepted: 23-08-24



23

with infertility. Fertility Research
and Practice. 2015 Dec 23;1(1).
doi:10.1186/s40738-015-0012-3

18.

Failures Following In Vitro
Fertilization. 2012 Jun 19;6(1).
Rama Raju GA, Shashi Kumari G,

12. Shohayeb A, El-Khayat W. Does a Krishna KM, Prakash GJ, Madan K.
single endometrial biopsy regimen Assessment of uterine cavity by
(S-EBR) improve ICSI outcome in hysteroscopy in assisted
patients with repeated implantation reproduction programme and its
failure? A randomised controlled influence on pregnancy outcome.
trial. European Journal of Obstetrics Archives of Gynecology and
&amp; Gynecology and Obstetrics. 2006;274(3):160—4.
Reproductive Biology. 2012 Jul d0i:10.1007/5s00404-006-0174-7
24;164(2):176—9. doi: 19. Moher D, Liberati A, Tetzlaff J,
10.1016/j.ejogrb.2012.06.029 Altman DG. Preferred reporting

13. Ceci O, Bettocchi S, Pellegrino A, items for systematic reviews and
Impedovo L, Di Venere R, Pansini N. meta-analyses: The PRISMA
Comparison of hysteroscopic and statement. Vol. 339, BMJ (Online).
hysterectomy findings for assessing 20009. p. 332—-6
the diagnostic accuracy of office 20. Higgins JPT, Altman DG, Gotzsche
hysteroscopy. Fertility and Sterility. PC, Jiini P, Moher D, Oxman AD, et
2002 Sept;78(3):628—-31. al. The Cochrane Collaboration’s
d0i:10.1016/s0015-0282(02)03246- tool for assessing risk of bias in
6 randomised trials. BMJ. 2011;343:

14. Bettocchi S, Nappi L, Ceci O, d5928
Selvaggi L. Office hysteroscopy. 21. Wells G, Shea B, O’Connell J,
Obstetrics and Gynecology Clinics Robertson J, Peterson V, Welch V,
of North America. 2004 et al. The Newcastle-Ottawa scale
Sept;31(3):641-54. doi: (NOS) for assessing the quality of
10.1016/}.08€.2004.05.007. non-randomised studies in meta-

15. Cenksoy P, Ficicioglu C, Yildirnim G, agal}fsis. .

Yesiladali M. Hysteroscopic findings 22. Higgins JP. Measuring

in women with recurrent IVF inconsistency in meta-analyses.
failures and the effect of correction BMJ' 2003;327_(7414):557_60'
of hysteroscopic findings on doi:10.1136/bmj.327.7414.557
subsequent pregnancy rates. 23. Dersimonian R, Laird N. Meta-
Archives of Gynecology and Analysis in Clinical Trials*. New
Obstetrics. 2012;287(2):357—60. York; 1986 Apr
d0i:10.1007/5s00404-012-2627-5 24. Demirol A, Gurgan T. Effect of

16. Oliveira FG, Abdelmassih VG, Treatment of Intrauterine
Diamond MP, Dozortsev D, Nagy Pathologies with Office
ZP, Abdelmassih R. Uterine cavity Hysteroscopy in Patients with
findings and hysteroscopic Recurrent IVF Failure.
interventions in patients Reproductive Biomedicine. 2004
undergoing in vitro fertilization— Mar 24;8(5):590—4.
embryo transfer who repeatedly 25. Makrakis E, Hassiakos D, Stathis D,
cannot conceive. Fertility and Vaxevanoglou T, Orfanoudaki E,
Sterility. 2003 Dec;80(6):1371-5. Pantos K. Hysteroscopy in women
doi: with implantation failures after in
10.1016/j.fertnstert.2003.05.003 vitro fertilization: Findings and

17. Moini A, Kiani K, Ghaffari F, effect on subsequent pregnancy
Hosseini F. International Journal of rates. JMIG. 2009 Sept;16(2):181—
Fertility &amp; Sterility. 7. doi: 10.1016/j.jmig.2008.12.016
Hysteroscopic Findings in Patients 26. Hosseini MA, Ebrahimi N, Mahdavi A,

with A History of Two Implantation

Aleyasin A, Safdarian L, Fallahi P, et al.

Corresponding author: I Wayan Agus Surya Pradnyana
DOI: 10.36205/trocar3.2023002
Received: 23-08-16 Accepted: 23-08-24



27.

28.

29.

30.

31.

32.

24

Hysteroscopy in patients with repeated
implantation failure improves the
outcome of assisted reproductive
technology in fresh and frozen cycles.
Journal of Obstetrics and Gynaecology
Research. 2014;40(5):1324-30.
doi:10.1111/jog.12315

Gao M, Sun Y, Xie H, Fang S, Zhao X.
Hysteroscopy prior to repeat embryo
transfer may improve pregnancy
outcomes for asymptomatic women
with repeated implantation failure.
Journal of Obstetrics and Gynaecology
Research. 2015;41(10):1569—76.
doi:10.1111/jog.12773

Pabuccu EG, Yalcin I, Bodur T, Caglar
GS, Pabuccu R. Impact of office
hysteroscopy in repeated implantation
failure: Experience of a single center.
Journal of the Turkish German
Gynecological Association.
2016;17(4):197—200.
doi:10.5152/jtgga.2016.16166.
Kanazawa E, Nakashima A, Yonemoto
K, Otsuka M, Yoshioka N, Kuramoto
T, et al. Injury to the endometrium
prior to the frozen-thawed embryo
transfer cycle improves pregnancy
rates in patients with repeated
implantation failure. Journal of
Obstetrics and Gynaecology Research.
2016;43(1):128—-34.
doi:10.1111/jog.13182

El-Toukhy T, Campo R, KhalafY,
Tabanelli C, Gianaroli L, Gordts SS, et
al. Hysteroscopy in recurrent in-vitro
fertilization failure (trophy): A
multicenter, randomised controlled
trial. The Lancet. 2016
Feb;387(10038):2614—21.
d0i:10.1016/50140-6736(16)00258-0
Rama Raju GA, Shashi Kumari G,
Krishna KM, Prakash GJ, Madan K.
Assessment of uterine cavity by
hysteroscopy in assisted reproduction
programme and its influence on
pregnancy outcome. Archives of
Gynecology and Obstetrics.
2006;274(3):160—4.
doi:10.1007/500404-006-0174-7
Jain M, Singh M. Assisted
Reproductive Technology (ART)
Techniques. [Updated 2022 Nov 28].

33-

34.

35.

36.

37-

39-

In: StatPearls [Internet]. Treasure
Island (FL): StatPearls Publishing;
2023 Jan-. Available from:
https://www.ncbi.nlm.nih.gov/books/
NBK576409.

Steptoe PC, Edwards RG. Birth after
the reimplantation of a human
embryo. Lancet. 1978 Aug
12;2(8085):366.

van Eekelen R, van Geloven N, van
Wely M, Bhattacharya S, van der
Veen F, Eijkemans MJ, McLernon

DJ. IVF for unexplained subfertility;
whom should we treat? Hum

Reprod. 2019 Jul 08;34(7):1249-
1259.

Kogan L, Dior U, Chill HH, Karavani
G, Revel A, Shushan A, et al.
Operative hysteroscopy for treatment
of intrauterine pathologies does not
interfere with later endometrial
development in patients undergoing
in vitro fertilization. Archives of
Gynecology and Obstetrics.
2015;293(5):1097—100.
doi:10.1007/500404-015-3988-3
Al-Turki H, Gullenpet A, Syed A, Al-
Saif H, Aldhafery B. Uterine and tubal
abnormalities in infertile Saudi
Arabian women: A teaching hospital
experience. Saudi Journal of Medicine
and Medical Sciences. 2016
May;4(2):89—92. do0i:10.4103/1658-
631x.178293.

Palshetkar N, Pai H, Pisat S. Role of
hysteroscopy prior to assisted
reproductive techniques. Journal of
Gynecological Endoscopy and Surgery.
2009 Jan;1(1):27-30.
doi:10.4103/0974- 1216.51906.

38.  Shawki HE, Elmorsy M, Eissa
MK. Routine office hysteroscopy prior
to ICSI and its impact on assisted
reproduction program outcome: A
randomized controlled trial. Middle
East Fertility Society Journal. 2012
May;17(1):14—21. doi:
10.1016/j.mefs.2011.04.005.

Eserol F, Goksever Celik H, Aytan AN,
Celik A, Celik E, Buyru F, Bastu E. The
effect of diagnostic hysteroscopy
performed before fresh and frozen-
thawed embryo transfer in IVF cycles

Corresponding author: I Wayan Agus Surya Pradnyana
DOI: 10.36205/trocar3.2023002
Received: 23-08-16 Accepted: 23-08-24


http://www.ncbi.nlm.nih.gov/books/NBK576409
http://www.ncbi.nlm.nih.gov/books/NBK576409

on reproductive outcomes. J Turk Ger
Gynecol Assoc. 2021 Aug
31;22(3):206-211.

40. Koskas M, Mergui JL, Yazbeck C, Uzan
S, Nizard J. Office hysteroscopy for
infertility: a series of 557 consecutive
cases. Obstet Gynecol Int.2010;
2010:168096.

41. KilicY, Bastu E, Ergun B. Validity and
efficacy of office hysteroscopy before
in vitro fertilization treatment.
Archives of Gynecology and
Obstetrics. 2012;287(3):577-81.
doi:10.1007/s00404-012-2584-7

Corresponding author: I Wayan Agus Surya Pradnyana
DOI: 10.36205/trocar3.2023002
Received: 23-08-16 Accepted: 23-08-24



