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ABSTRACT

Introduction: The development of receptive endometrium is necessary for successful implantation, which is now considered a rate-limiting step
for the success of in vitro fertilization (IVF). Lately, scratching of endometrium before embryo transfer (ET) is being investigated as a possible
technique to increase implantation rate. By improving endometrial receptivity, the endometrial injury might increase implantation and clinical
pregnancy rates.

Materials and methods: A total of 100 patients, who met the inclusion criteria, were randomized into two groups, group | (study group) in
which endometrial scratching was done before ET, and group Il (control group) in which endometrial scratching was not done. All the patients
had previous history of implantation failure at one or more occasions.

Results: In group |, 19/35 patients who underwent IVF conceived whereas in group I, 9/30 patients conceived. The conception rate in intervention
group was higher than the control group for patients who underwent conventional IVF and this difference was found to be statistically significant,
p value 0.049. In group |, 29 (58.0%) babies were born to 50 women who underwent intervention and in group Il, 15 babies were born. This
difference in carry-home baby rate was statistically significant (p = 0.005).

Conclusion: The benefit of luteal phase endometrial injury cannot be refuted and larger multicenter randomized controlled trials are required

for conclusive evidence.
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INTRODUCTION

Infertility is “a disease of the reproductive system defined by the
failure to achieve a clinical pregnancy after 12 months or more
of regular unprotected sexual intercourse”.! WHO estimates the
prevalence of primary infertility in India to be between 3.9and 16.8%.!

Evidence indicating that about 75% of human pregnancies fail
after conception implicates early embryopathy or implantation
failure as the possible causes of unexplained infertility.? Interactions
between the endometrium and the embryo as well as endometrial
receptivity are considered as two strong factors affecting the
outcome of implantation.>

Lately, scratching of endometrium before embryo transfer
(ET) is being investigated as a possible technique to increase
implantation rate. There are three possible mechanisms.*
According to the first mechanism, local injury to proliferative
phase endometrium might induce the decidualization of
endometrium and increase its implantation rate, the second
one says that local injury to the endometrium might provoke
the wound healing, involving a massive secretion of different
cytokines and growth factors, including leukemia inhibitory
factor (LIF) and interferon-11 (IF-11) which are beneficial for
embryo implantation,>® thirdly “The Backward development
hypothesis” states that local injury to the endometrium during
the controlled ovarian hyperstimulation cycle might result in a
“lag”in the development of endometrium because of the wound,
so that development of endometrium would be more equivalent
with embryo development and also increase its receptivity.

This study was planned in view of the above-stated
hypothesis thus enhancing the probability of implantation and
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successful outcome in patients undergoing in vitro fertilization
(IVF)-ET cycles.

MATERIALS AND METHODS

The present study was conducted at the ART center of Mahatma
Gandhi Medical College and Hospital, Jaipur. Ethical approval for
the study was obtained from the Institute Ethics Committee. A total
of 100 patients, who met the inclusion criteria, were randomized
into two groups, after taking the informed consent, group | (study
group) in which endometrial scratching was done in the secretory
phase (D20-24) in the cycle preceding the ET cycle and group I
(control group) in which endometrial scratching was not done. All
the patients had a previous history of implantation failure on one
Oor more occasions.
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Inclusion and Exclusion Criteria

Inclusion Criteria

« Age <35years.

- Patients with at least two previous failed IVF-ET/intracytoplasmic
sperm insemination (ICSI) cycles.

« Good responders in the previous IVF cycle*.

+ No uterine manipulation within the last 3 months (e.g.,
myomectomy).

Exclusion Criteria

« Women with a history of septal resection, adhesiolysis,
Asherman'’s syndrome, and abnormal uterine cavity.

- History of endometrial tuberculosis in the past.

« Women with possible medical causes for failure of implantation,
e.g., diabetes mellitus, hypertension, and autoimmune diseases.

+ Presence of sonographically detected hydrosalpinx or
endometriosis.

*Good responders are defined as the patients who develop at
least four good-quality embryos (grade I and Il of Veeck’s grading)
in the previous IVF cycles.

Study Method

All patients were evaluated with baseline anti mullerian hormone
(AMH) (day 3), follicle stimulating factor (FSF), and a day 12
ultrasound for measuring endometrial thickness, quality, and blood
flow. Records of previous stimulation protocols and embryology
details were reviewed.

After obtaining informed consent, the patients in the
intervention group underwent endometrial scraping, with a
biopsy catheter (Pipelle), on day 20-24 of the non-transfer cycle
on outpatient basis.

Each woman recruited in the study underwent the same
controlled ovarian hyperstimulation protocol (COH) that she had
undergone in the previous IVF cycles. Oocyte retrieval followed by
insemination/ICSI and ET was done.

Serum beta-human chorionic gonadotropin (hCG) was checked
in all women on day 15 after the transfer. Those with positive
beta-hCG were confirmed for clinical pregnancy by sonography 2
weeks after the beta-hCG report. Clinical pregnancy was defined
as the presence of an intrauterine gestational sac with embryonic
cardiac activity observed by vaginal ultrasound. After the successful
implantation, follow-up of pregnancy was done till term.

Statistical Analysis

All data analysis was carried out using the statistical package SPSS
IBM version 19.0. After testing for normality assumptions, using
appropriate statistics, mean values were compared between
two groups using Student’s “t” independent test. Frequency
distributions of categorical variables were compared using Chi-
square/Fisher’s exact test as appropriate. For all statistical tests, the
probability of p < 0.05 was considered for statistical significance.

REsuLTs

According to the results obtained, the mean age was 31.48 +
3.23 and 30.90 =+ 3.32 years in groups | and II, respectively, with p
value >0.05, the difference being not significant. Sixty-six percent
of patients in group | and 64% in group Il had primary infertility.
The duration of infertility was 7.86 + 4.05 in both groups and the
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Table 1: Comparison between various parameters

Group |, mean  Group Il, mean
+SD +SD p value
Age (years) 3148 +3.23 30.90 + 3.32 0.378
Type of infertility 0.834
Primary 33 (66%) 32 (64%)
Secondary 17 (34) 18 (36)
Duration of 7.86 +4.00 7.86 +4.05 1.000
infertility (years)
Attempts of IVF/  2.48 +0.79 2.36 +0.60 0.393
ICSI
Table 2: Outcome measures
Group | Group Il p value
Conception rate 26/50 (52%) 18/50 (36%) 0.107
Clinical pregnancy 22 (44%) 15 (30%) 0.271
rate
Abortion rate 4/26 (15.3%) 4/18 (22.2%) 0.697
Live birth rate 22/50 (44.0%) 13/50(26.0%) 0.059
Carry-home baby ~ 29/50(58.0%)  15/50(30.0%)  0.005

rate

mean attempts of IVF/ICSI were also similar with p value being
not significant between both the groups as shown in Table 1. The
various outcomes of pregnancy were analyzed in the study and
have been shown in Table 2. There was an increase in the clinical
pregnancy rate and decrease in abortion rate in the intervention
group (44 vs 30% and 15.3 vs 22.2%, respectively) which might be
due to increased implantation rate due to endometrial scratching.
Similarly, the carry home baby rate was also higher in the study
group as compared to the control group (58 vs 30%), the difference
being statistically significant.

Discussion

The endometrial injury appears to induce changes in the
endometrium that might facilitate implantation of the embryo in
women undergoing ART. Studies in the past have supported this
view.

In the present study, the mean age of women was 31.48 + 3.23
years in group l and 30.90 = 3.32 years in group Il

In the study by inal et al. 2012, the mean age of the control
group was 30.8 + 4.5 years and for the study group it was 29.6 +
3.8 years. Similarly, in the randomized controlled trial (RCT) done
by Parsanezhad et al. 2013,% study group had mean age of 30.0 +
3 years and control group had mean age of 30.32 + 2 years. The
mean age of our study was comparable to all of the above studies.

The type of infertility was also comparable between the two
groups but this parameter was not compared in any other study.

In the present study, the mean duration of infertility in group
| was 7.86 + 4.00 years and in group Il was 7.86 + 4.05 years. In
the study conducted by Raziel et al. 2007,° the mean duration of
infertility in intervention group was 4.9 + 2.9 years and in control
group was 5.5 + 3.0 years which was less than that in our study.
In the present study, the mean attempts of IVF/ICSI in group | was
2.48 + 0.79 whereas that in group Il was 2.36 + 0.60. Raziel et al.
in 2007° found that the no of previous ICSI cycles was 7.0 + 1.9 in
intervention group and 5.7 + 1.0 in control group, p value <0.003;
hence, there was a statistically significant difference between the
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two groups in their study. The mean attempts in this study were
higher than that in the present study.

In our study, 26/50 patients conceived making the conception
rate 52% in the study group and 18/50 patients conceived,
conception rate being 36% in the control group. This was not
studied in any other study.

15.4% of patients aborted in the intervention group and 22.2%
in the control group in the present study but the difference was not
significant statistically. Similarly, Parsanezhad et al. in 20138 also
did not find any significant difference between the two groups
regarding the abortion rate (17.64 vs 14.28%; p = 0.701). Kumbak
etal.in 2014' reported that the miscarriage rate was higher in the
study group as compared to the control group, but this difference
was not statistically significant.

In the present study, in group |, 44% and 26% in group Il had
live birth but it was not statistically significant.

In the study done by Parsanezhad et al. in 2013,% the ongoing
pregnancy rate was significantly higher in the endometrial injury
group compared to the control group (14.9 vs 5.8%; p = 0.03).
Kumbak et al. in 2014'° also found a higher ongoing or live birth
ratein the study group as compared to the control group, but it was
also not statistically significant (54 vs 38%; p > 0.05).

However, Karimzade et al. in 2010"" conducted RCT and
reported statistically significant lower ongoing pregnancy rate in
the study group as compared to the control group (9.6 vs 29.1%;
p = 0.004). Baum et al. in 2012'? also reported lower live birth rate
in study group as compared to control group (0 vs 25%; p = 0.1).

CONCLUSION

Implantation rate increases after endometrial scratching in the non-
transfer cycle in patients with previous failed IVF-ET. Endometrial
scratching initiates changes within the endometrium, the immune
system, and gene expression, all leading toimproved receptivity and
a favorable environment for implantation. Injury in the preceding
cycleis more effective as all these events require time. Intervention,
when done near to ET, can negatively affect implantation rate by
potentially disturbing the endometrium receptivity. However,
large multicenter randomized studies are needed to investigate
the role of endometrial injury and pregnancy outcomes in the
unexplained recurrent implantation failure (RIF), as regarding the
timing and whether repeating the procedure in women who failed
to conceive after undergoing endometrial scratching once may
be beneficial or not, and to explore the mechanism of increased
receptivity to implantation of the injured endometrium involving
molecular studies.
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