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Abstract
Introduction: Developing a receptive endometrium for implantation of the embryo during In vitro fertilization (IVF)
treatment is considered the rate-limiting step for its success. Recurrent implantation failure (RIF) has always been a
difficult situation to deal with. Our Objective was to evaluate the role of hysteroscopic endometrial scratching in
improving the implantation rate and the pregnancy outcome in IVF-ET (embryo transfer) cycles in women with RIF.
Materials and Methods: We did a prospective study including 58 patients with RIF and sonologically normal
endometrium, who underwent IVF-ET between September 2016 and August 2018. Of these 32 women underwent
hysteroscopic endometrial scratching in the previous cycle whereas 26 of them did not undergo the procedure. The
implantation rate, overall pregnancy rate, clinical pregnancy rate and live birth rate were compared between the two
groups.
Results: The implantation rate in patients who underwent hysteroscopic endometrial scratching prior to IVF-ET was
comparable to that in the subjects who did not undergo the procedure (18.8% versus 13.2%, p= 0.569). The overall
pregnancy rate (40.6% versus 38.5%, p= 0.87), clinical pregnancy rate (37.5% versus 34.6%, p= 0.82) and live birth
rate (21.9% versus 19.2%, p= 0.80) were also comparable between the two groups.
Conclusion: Our study did not show statistically significant improvement in the pregnancy outcome after
hysteroscopic endometrial injury in IVF-ET cycles. Hysteroscopic endometrial injury in IVF -ET cycles in women with
recurrent implantation failure may not be beneficial in improving the pregnancy outcome.
Keywords: Endometrial scratching, Pre — IVF hysteroscopy, Recurrent implantation failure, Endometrial receptivity,
IVF embryo transfer, Endometrial injury.

Introduction

Assisted Reproductive technique has become the
treatment of choice in indicated cases of female
infertility and male sterility. But despite advances in
the procedures of In vitro fertilization (IVF)
technology, the clinical pregnancy rate has not
substantially improved over the last ten years
(currently only 32.4~33.0% per IVF transfer as

reported by ESHRE in 2010),* and many patients
suffer repeated implantation failure even in the most
successful in vitro fertilization (IVF) clinics.

Implantation of the embryo represents the most
critical step of the reproductive process. It is a
complex and multistage process which may be one
of the causes that may explain outcome failures.? In
spite of repeated transfers of embryos with good
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morphology into a normal uterus in IVF cycles,
implantation may fail. Consequently, a successful
implantation depends not only on quality of embryo
but also on the acquisition of endometrial
receptivity. Thus, developing a receptive
endometrium, which is a limiting step for success in
IVF- ET (embryo transfer), is at upmost importance
for a successful implantation and IVF outcome.??
Of the various methods evaluated to improve
endometrial receptivity, local endometrial injury
gaining a lot of recent attention.

There are various proposed hypothesis as to how

endometrial injury improves endometrial receptivity.

The first hypothesis states that local injury to the
endometrium induces endometrial decidualization,
which increases the probability of implantation of
are placed embryo.* This hypothesis is based on the
observation of induction of decidual tissue
formation which mimics the endometrial changes of
early pregnancy after mechanical endometrial
stimulation with a microcurette in guinea pigs.’
Second mechanism is the wound healing.
Endometrial injury might provoke the wound
healing, involving a massive secretion of different
cytokines and growth factors. Gnainsky et al.® noted
that local injury of the endometrium induced an
inflammatory response resulting in increase in the
amount of uterine dendritic cells and macrophages
(HLA-DR+ CD11c+ cells), thus improving
endometrial receptivity and promoting successful
implantation. The third mechanism is that
endometrial maturation is abnormally advanced
when controlled ovarian stimulation is performed
during ART.”® Zhou et al.® postulated that local
endometrial injury in stimulated cycle delays the
endometrial development because of the wound
repair processes correcting the asynchrony between
endometrial and embryo stage. The last mechanism
is endometrial gene modulation. Kalma et al.*°
reported that the expression of 183 genes increased
2- to 10-fold and the expression of 39 genes was
down regulated at least two fold in biopsy-treated
patients. Song et al.'* noted that in women lacking
PLAZ2, the initiation of implantation was deferred,
shifting the normal window of implantation. MUC1

represents a potential ligand for selectins that are
known to be expressed by human blastocysts, and
which may have an important role in the adhesion
of the blastocyst to the endometrium.*?

Various methods of endometrial injury have been
mentioned in the literature including endometrial
biopsy, curettage, hysteroscopic injury/scratching.
Of these hysteroscopic endometrial injury seems
most promising. Hysteroscopic endometrial injury
prior to embryo transfer has been suggested as a
means to improve the implantation rate and hence
the clinical pregnancy rate in patients with recurrent
implantation failure undergoing IVF treatment.

Our objective was to evaluate the role of
hysteroscopic endometrial scratching in improving
the implantation rate and overall pregnancy
outcome in IVF-ET cycles in women with recurrent
implantation failure.

Material and Methods

This study was a 2 years prospective cohort study
carried out at a tertiary care centre between
September 2016 and August 2018. A total of 58
patients with recurrent implantation failure and
sonologically normal endometrium who underwent
IVF embryo transfer at the centre were included in
the study. We included women aged less than 38
years with history of two or more previous
implantation failure (no pregnancy after transfer of
at least one good quality embryo), undergoing I\VF-
ET at our centre. Those subjects with poor
endometrial thickness (<7mm on day of HCG
trigger) and those who had any abnormality evident
in ultrasonography were excluded. Of the patients
included in the study, 32 women underwent
hysteroscopic endometrial ~scratching in the
previous cycle whereas 26 of them did not undergo
the procedure.

Demographic characteristics of the couples were
recorded. Clinical history including the details of
previous IVF implantation failures were noted.
Routine transvaginal ultrasound for the female and
semen analysis for the male partner was carried out.
In patients undergoing hysteroscopy, it was
performed in the luteal phase of the cycle. Rigid
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hysteroscope (continuous flow, 30 degree forward
obliqgue view) assembled in a 4mm diameter
diagnostic sheath with an atraumatic tip (Karl Storz
Endoscopy, Germany) was used. An isotonic
solution (0.9% Normal saline) administrated via a
pressure control pump (hysteromat) was used. The
pressure was preset between 80-120 mmHg with the
aim to use the lowest pressure required to distend
the uterine cavity adequately. Procedure was
performed after taking informed consent from the
women and under antibiotic prophylaxis. Entry into
the uterine cavity was under direct vision using
gentle manipulation with tenaculum/vulsellum
applied to the anterior lip of the cervix to help
straighten the cervical canal whenever required.

Long protocol for IVF stimulation was used.
Patients were down-regulated with a gonadotrophin-
releasing hormone (GnRH) agonist ( single dose
lupride depot 3.75mg IM or lupride acetate 0.5mg
daily injections) in the mid-luteal phase (days 18-21)
of the previous cycle. After down regulation was
achieved, ovarian stimulation was commenced from
cycle day 2-3 with Gonadotropins (recombinant
FSH and/or human menopausal gonadotropin
[hMG]) at a dose of 150-300 IU daily according to
age, antral follicle count, BMI and response in
previous cycles; for first 7 days. Thereafter the dose
was adapted according to the ovarian response to
treatment. The GnRH agonist was continued upto
and including the day of administration of HCG.
The final oocyte maturation was achieved with
10,000 1U of HCG (human chorionic gonadotropin)
when 2 or more follicles reached a diameter of >
17mm. Oocyte retrieval was performed 36 hours
after HCG administration. After oocyte retrieval,
ICSI was performed. Embryo transfer was
performed on day 2 or 3 after oocyte retrieval. The
luteal phase was supplemented with intramuscular
or intravaginal progestrones. A quantitative analysis
of serum B HCG concentrations was conducted 14
days after embryo transfer. A cut-off level of
50miU/ml was used to confirm pregnancy.
Subsequently, ultrasound was performed after 6
weeks of gestation to confirm number of sacs

implanted and viability. These pregnancies were
followed till term.
Outcome measures were overall pregnancy rate,
implantation rate, clinical pregnancy rate and live
birth rate which were compared between —
Group 1. women undergone hysteroscopic
endometrial injury prior to IVF-ET
Group 2: women not undergone hysteroscopic
endometrial injury prior to IVF-ET
Definitions:
o Recurrent implantation failure - Failure to
achieve a clinical pregnancy after 2 or
more attempts of transfer of good quality

embryos.
o Implantation rate- The number of
embryos  which have produced

ultrasonographic  evidence of an
intrauterine gestational sac per the total
number of embryos transferred into the
uterine cavity.

o Overall pregnancy rate - The number of
patients with biochemical / clinical
pregnancy divided by the number of
patients who had embryo transfer.

o Clinical pregnancy rate - The number of
patients with clinical pregnancy divided
by the number of patients who had
embryo transfer. Clinical pregnancy was
defined by the ultrasound evidence of
fetal heart beat.

o Live birth rate - The number of patients
with live births divided by the number of
patients who had embryo transfer.

Statistical analysis was done using IBM SPSS
version 17. Continuous variables are shown as mean
+ SD whereas categorical variables are expressed as
frequencies and percentages. Categorical data was
analysed using Chi-square Analysis / Fisher’s Exact
test and continuous data were analysed using
student t test. A p value of <0.05 was utilized to
indicate significant difference.

Observation and Results
The baseline characteristics between the two groups,
with endometrial scratching prior to IVF-ET
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(Groupl) and without endometrial scratching
(Group 2) were compared. The mean age of the
women in group 1 was 34.76 years and group 2 was
35.12 years (p-value 0.83)

The pregnancy outcome measures were compared
between the two groups with and without
endometrial injury prior to IVF-ET to evaluate any
benefit from the procedure in women with recurrent
implantation failure.

Table 1: Baseline characteristics of the two groups.

On comparing the effect of hysteroscopic
endometrial injury done prior to IVF embryo
transfer cycle versus no endometrial injury in
patients with recurrent implantation failure,
Implantation rates were 18.8% versus 13.2% (p-
value 0.569), Overall pregnancy rate 40.6% versus
38.5% (p-value 0.872), Clinical pregnancy rate 37.5%
versus 34.6% (p-value 0.820) and live birth rate
21.9% versus 19.2% (p-value 0.802).

Baseline characteristics of the two groups with and without endometrial injury were comparable.

Baseline With endometrial injury
Characteristics Group 1

Age (yrs) 34.76+5.65
BMI 25.12+3.81
Duration of Infertility (yrs) 8.8+4.6

ET on the day of transfer (mm) 8.8+1.6
Number of 2.8+0.87
Embryos transferred

Without endometrial injury p value
Group 2
35.12+7.31 0.83
25.31+4.4 0.86
9.145.7 0.82
9.2+1.9 0.39
3.1+0.71 0.16

Table 2: Pregnancy outcome measures of the two groups with endometrial injury (groupl) and without

endometrial injury (group2) prior to embryo transfer
Outcome Measures
Group 1(n=32)

Implantation rate 18.8%
Overall PR 13 (40.6%)
Clinical PR 12 (37.5%)
Live BR 7 (21.9%)

With endometrial injury Without endometrial injury

p value
Group 2 (n=26)
13.2% 0.57
10 (38.5%) 0.87
9 (34.6%) 0.82
5 (19.2%) 0.80

Fig 1: Pregnancy outcome measures with endometrial injury (group 1) and without endometrial injury
(group 2) in IVF - embryo transfer cycles of women with recurrent implantation failure.
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Discussion

Our study was conducted to evaluate the role of
hysteroscopic endometrial injury in improving the
pregnancy outcome in women with recurrent
implantation failure. In our study, the overall

pregnancy rate, implantation rate, clinical
pregnancy rate and live birth rate were similar in the
two groups.

This was comparable to the study conducted by
Tarek et al.™ the TROPHY Trial reported at the 30"
annual meeting of ESHRE on 30th June 2014 in
Munich. It was a large randomised trial performed
in eight IVF centres in Europe between 2010 and
2013. More than 700 women were randomised to
IVF with hysteroscopy (in the preceding cycle), or
IVF without; all were under the age of 38, without
known uterine pathology, and had history of
unsuccessful IVF (two to four failed cycles).
Outcome results following IVF showed no
significant difference between the two groups - a
live birth rate per patient of 31% in the
hysteroscopy group and 29% in the control group.
The results indicate that routine outpatient
hysteroscopy prior to IVF in women who have
experienced two to four failed IVF attempts do not
significantly improve the subsequent I\VF outcome.
A Cochrane review'* in 2015 included 14 parallel-
design randomised controlled trials (RCTs) with
1063 women in the intervention groups and 1065
women in the control groups. There was moderate-
quality evidence to indicate that endometrial injury
performed between day 7 of the previous cycle and
day 7 of the ET cycle, increases the likelihood of
live birth/ongoing pregnancy and clinical pregnancy
(CPR 38.6% vs 29.8% and LBR 34.2% vs 26% ).
Although an overall benefit was observed, subgroup
analysis suggested that endometrial injury might
benefit only women with two or more previous
failures. Eight of the 14 included studies were
deemed to be at high risk of bias in at least one
domain. Hence further research is needed to confirm
this observation.

Van Hoogenhuijze et al®(2018) conducted a
systematic review and meta-analysis on the effect
of endometrial scratching in patients with or without

prior failed ART cycles on live birth (LBR) and
clinical pregnancy rates (CPR) and concluded that it
remains unclear whether endometrial scratching
improves the chance of pregnancy and, if so, for
which group of women. The meta-analysis
conducted by Nikoletta et al.’® (2015) which
included 4 RCT’s found significant clinical
heterogeneities  with  regards to  patient
characteristics, intervention used, phase of previous
menstrual cycle. The results were inconsistent with
regards to clinical pregnancy rate (CPR) and live
birth rate (LBR). Thus there is insufficient evidence
to support endometrial injury prior to embryo
transfer.

Siristatidis et al'” conducted a prospective non
randomised trial in 2017 and found endometrial
injury induced through office hysteroscopy in the
preceding cycle in subfertile women with recurrent
implantation failure improves live birth rates.
Yeung et al."® conducted a RCT in 2014 including
300 women and found clinical pregnancy rate
comparable in cases versus control group (CPR 34%
versus 38%). The clinical pregnancy rate in our
study was 43.4% in cases versus 44.1% in control
group with no statistically significant difference
among the groups. Cochrane review 2012 by Nastri
al.'® included 591 women. In the subgroup ‘Injury
in the previous cycle’ it was observed that
endometrial injury performed within one month of
the embryo transfer cycle was associated with
improved live birth and clinical pregnancy (CPR 41%
versus 21% and LBR 33% versus 17%).

Thus, the various studies in the literature evaluating
the role of endometrial injury in improving the IVF
treatment outcome have significant clinical
heterogeneity with regards to patient characteristics,
intervention used, phase of previous menstrual cycle.
There is conflicting evidence in the literature
regarding the definite role of endometrial injury /
stimulation as a procedure to improve pregnancy
outcome in women with recurrent implantation
failure. The consensus regarding the patient
selection, the timing of endometrial injury,
technique and number of endometrial stimulation
required are lacking. Well designed RCT’s are
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required to evaluate the role of hysteroscopic
endometrial injury prior to IVF-embryo transfer in
patients with recurrent implantation failure prior to
making clinical recommendations.

Our study did not show statistically significant
improvement in the pregnancy outcome after
hysteroscopic endometrial injury in IVF-ET cycles.
One of the limitation of the study was small sample
size. We also could not randomise the patients into
the groups. The subjects fell into the two groups just
based on their preferences after proper counselling.

Conclusion

Our study did not show statistically significant
improvement in the pregnancy outcome after
hysteroscopic endometrial injury in IVF-ET cycles.
Therefore, hysteroscopic endometrial injury in IVF
-ET cycles in women with recurrent implantation
failure may not be beneficial in improving the
pregnancy outcome.
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