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A b s t r ac t
Introduction: Implantation is one of the rate-limiting steps of success rates in patients undergoing in vitro fertilization. Repeated implantation
failure is defined as failure of good-quality embryos to successfully implant in uterine cavity in repeated IVF treatment cycle. The cause of such
implantation failures may be maternal or embryonal. Endometrial scratching and lateral metroplasty are found to increase successful implantation
rates in various studies. There is hardly any study in the literature comparing the success rates of endometrial scratching and hysteroscopic
lateral metroplasty. Keeping in mind this fact, we conducted this comparative study to compare the successful pregnancy rates and clinical
pregnancy rates in patients who had undergone endometrial scratching and hysteroscopic lateral metroplasty for repeated implantation failures.
Materials and methods: A total of 60 patients having primary or secondary infertility and had history of repeated implantation failure were
included in this study on the basis of a predefined inclusion and exclusion criteria. The patients were divided into two groups on the basis of
treatment they received. In group A, 30 patients underwent endometrial scratching, and in group B, 30 patients underwent hysteroscopic lateral
metroplasty. The successful pregnancy rates and clinical pregnancy rates in both the groups were compared. SPSS 22.0 was used for statistical
analysis, and P value less than 0.05 was taken as statistically significant.
Results: Out of 60 patients, 50 (87.5%) patients belonged to primary infertility, whereas 10 (12.5%) patients were found to have secondary
infertility. The mean age of patients in group A was 34.12 ± 3.12, whereas the mean age in group B was 35.42 ± 4.46 years. The mean duration
of infertility in patients of group A and group B was found to be 7.43 ± 2.50 and 6.93 ± 2.54 years, respectively. The mean number of antral
follicle count in group A was 9.52 ± 1.82, whereas in group B, it was 10.42 ± 1.52. In group A, 12 (40%) patients were confirmed to be having
successful pregnancy on the basis of β-hCG levels on D14, whereas 17 (56.67%) patients in group B were found to have successful pregnancy
on the basis of β-hCG. Fetal cardiac activity was present in 13 (43.33%) patients and 18 (60%) patients in group A and group B, respectively
(p = 0.301). The difference was not found to be statistically significant (p = 0.30).
Conclusion: Endometrial scratching and hysteroscopic lateral metroplasty both are effective management strategies in patients having history
of repeated implantation failure. Though lateral metroplasty appears to be a better choice, the difference was statistically insignificant (p > 0.05).
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Introduction

1,2

Successful implantation is one of the most crucial steps of not
only in vitro fertilization but also patients undergoing artificial
insemination. One of the important causes of repeated failure
of in vitro fertilization experienced by infertile couples is failed
implantation.1 Many IVF specialists have been frustrated by the fact
that in many patients undergoing assisted reproductive techniques
such as intracytoplasmic sperm injection and intrauterine
insemination when everything appears to be going smoothly,
there is implantation failure. In a sense, failure of implantation
appears to be one of the most important rate-limiting steps in
in vitro fertilization. Repeated implantation failure is one of the
major causes due to which even in best IVF centers the success
rates of IVF have been reduced to less than 30%.2
Repeated implantation failure is defined as failure of goodquality embryos to successfully implant in uterine cavity in repeated
IVF treatment cycle. Causes responsible for implantation failure may
be divided into maternal and embryonic factors.3 The common
maternal factors responsible for implantation failure may include
congenital uterine anomalies (bicornuate, septate, or hypoplastic
uterus), immunological factors (presence of autoantibodies
and couples sharing common HLA alleles), thrombophilia, and

unfavorable endometrium (thin endometrium, nonreceptive
endometrium).4 Implantation failure may also be due to embryonal
factors such as chromosomal anomalies, mosaicism, chromosomal
inversions, and deletion that may be responsible for implantation
failure.5
Endometrial scratching as a treatment for repeated implantation
failure was first attempted by Barash et al. who found that after
multiple endometrial scratching, there was a statistically significant
increase in implantation rates. Since then, endometrial scratching
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has been frequently used in various in vitro fertilization centers
across the globe. Various investigators have used various devices
for endometrial scratching that includes endometrial biopsy
catheter, Karman cannula, and Novak curette. Though the exact
mechanism by which repeated endometrial injury or scratching
increases successful implantation rate is not clear, there appears to
be a convincing evidence of its benefits in the treatment of repeated
implantation failure. This procedure has been frequently used
and usually is well tolerable. Mild pain may be experienced by the
patients, which may sometimes need analgesics. The complications
such as endometritis and perforation may be seen, but they are very
rare in experienced hands.6
Another procedure that has been reported to be associated
with increased implantation rates by various researchers is
hysteroscopic lateral metroplasty. This procedure consists of
electrosurgical incision of the lateral walls of the uterine cavity
using a Collins knife. There are various studies that have reported
increase in success rates of in vitro fertilization in women who
had repeated cycle failures due to implantation failure. The
complications such as infection, hemorrhage, and perforation are
rare but may occur.7
Though there are various studies that have analyzed the
success rates after undertaking interventions such as endometrial
scratching and hysteroscopic metroplasty, there is hardly any study
comparing the success rates of uterine scratching and hysteroscopic
metroplasty. Keeping in mind the scarcity of comparative studies
of these two interventions, we conducted this comparative study
of patients undergoing uterine scratching and hysteroscopic
metroplasty for repeated implantation failure.

M at e r ia l s

and

Methods

This was a comparative study conducted in a tertiary care IVF
center situated in an urban area. In this study, 60 women with
either primary or secondary infertility who had history of repeated
implantation failure (3 or more) were included on the basis of a
predefined inclusion and exclusion criteria. These 60 patients were
divided into two groups on the basis of treatment they would
receive. Demographic details such as age of the patients, time since
marriage, menstrual history, type of infertility (primary or secondary
infertility), and reports of hormonal assessment were noted down
in a proforma. Reports of ultrasound, Doppler examination,
hysterosalpingography, as well as any other imaging technique
were also noted down. Presences of any anatomical abnormalities
of ovaries, uterus, or fallopian tubes were specifically looked for in
previous imaging if available. Any significant past history (such as
autoimmune diseases, Koch’s and hematological disorders) and
history of any systemic illness (diabetes, hypertension, or asthma)
were also asked for and noted down. A baseline progesterone,
estradiol, luteinizing hormone, and follicle-stimulating hormone
levels were done in all the cases. Patients were divided into two
groups on the basis of intervention.
Group A patients underwent uterine scratching on day 21 of
the previous cycle, whereas group B patients underwent lateral
metroplasty on day 7 of the previous cycle. Embryo transfer was
done when endometrium thickness was more than 8 mm and
vascularity (grade 3) was noted. The successful pregnancy was
diagnosed on the basis of β-hCG levels on day 14 of transfer and
confirmed on the basis of fetal cardiac activity later in pregnancy
(10 weeks). Successful pregnancy rates in both the groups were
compared. The statistical analysis was done using SPSS 22.0

software, and for all statistical purposes, P value less than 0.05 was
taken as statistically significant.

I n c lu s i o n C r i t e r ia
•
•
•
•
•

Women having primary or secondary infertility and had
history of repeated implantation failure (three or more failed
implantations).
Given informed consent to be part of study.
Age between 30 and 38 years.
Thin endometrium (<7 mm) at the time of trigger.
Patient who received medical treatment for thin endometrium
like ethinyl estradiol 8 mg and those with poor vascularity who
received vaginal sildenafil 25 mg TDS not showing significant
response in the cycle.

E xc lu s i o n C r i t e r ia
•
•
•
•
•
•

Those who refused consent.
Those with congenital uterine anomalies.
Uterine synechia or Asherman’s syndrome diagnosed on the
basis of previous imaging.
Thin endometrium due to endometritis.
Patients who started responding to medical line of management.
Patients with systemic illnesses, autoimmune disorders and
those predisposed for endometritis.

R e s u lts
This was a comparative study in which 60 patients with either
primary or secondary infertility and who had history of repeated
transplantation failure were included. Out of 60 patients, 50 (87.5%)
patients belonged to primary infertility, whereas 10 (12.5%) patients
were found to have secondary infertility (Fig. 1).
The analysis of age-groups of the studied cases showed that
the mean age of patients in group A was 34.12 ± 3.12, whereas
the mean age in group B was 35.42 ± 4.46 years. The mean age of
patients in both the groups was found to be comparable with no
statistically significant difference in the age of patients in both the
groups (P > 0.05) (Table 1).
The analysis of the duration of the infertility in the group A cases
showed that 18 patients (50%) had history of infertility between 6

Fig. 1: Primary versus secondary infertility in the studied cases
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Table 1: Comparison of mean age of the studied cases
Study group
Group A
Group B

Mean age (years)
34.12
35.42

Std. deviation
3.12
4.46

Table 3: Causes of infertility in the studied cases

Significance
P = 0.196
Not significant

Group A
Causes of infertility
Ovulatory dysfunction
Tubal causes
Male factors
Combined factors
Unexplained infertility
Total

N
6
7
4
8
5
30

%
20.00
23.33
13.33
26.67
16.67
100

Group B
N
5
11
5
6
3
30

%
16.67
36.67
16.67
20.00
10.00
100

Fig. 2: Duration of infertility in the studied cases
Table 2: Mean age of the studied cases
Study group
Group A
Group B

Mean age (years)
7.43
6.93

Std. deviation
2.50
2.54

Significance
P = 0.44
Not significant

Fig. 3: Mean antral follicle rate in studied cases
Table 4: Comparison of mean follicle count in studied cases

and 10 years, whereas 8 patients (29.16%) had infertility of 1–5 years.
Four patients (20.84%) had infertility of more than 10 years. Among
group B patients, 16 patients (53.33%) had infertility of 6–10 years
followed by 1–5 years (36.66%) and infertility of more than 10 years
(10%) (Fig. 2).
The mean duration of infertility in patients of group A and group
B was found to be 7.43 ± 2.50 and 6.93 ± 2.54 years, respectively.
There was no statistically significant difference in the mean duration
of infertility in patients of group A and group B (Table 2).
The most common cause of infertility in group A was found to
be combined factors (26.67%), followed by tubal factors (23.33%),
ovulatory dysfunction (20%), and unexplained infertility (16.67%).
Four (13.33%) patients had male factors as cause of infertility. In
group B, the most common factor responsible for infertility was
found to be tubal causes (36.67%), followed by combined factors
(20%), ovulatory dysfunction (16.67%), and male factors (16.67%). In
group B, male factor infertility was seen in 3 (10%) patients (Table 3).
Antral follicle count was done in all patients on D2 of the cycle.
The mean number of antral follicle count in group A was 9.52 ± 1.82,
whereas in group B, it was 10.42 ± 1.52 (Fig. 3).
There was no statistically significant difference in the mean antral
follicle count in patients of group A and group B (P = 0.11) (Table 4).
The mean endometrial thickness in group A was 9.72 ± 1.78,
whereas in group B, the mean endometrial thickness was found to
be 9.12 ± 1.14 (Fig. 4).
There was no statistically significant difference in the mean
endometrial thickness in patients of group A and group B (P = 0.12)
(Table 5).
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Study group
Group A
Group B

Mean follicle count
9.72
10.42

Std. deviation
1.82
1.52

Significance
P = 0.11
Not significant

Fig. 4: Mean endometrial thickness in studied cases

The analysis of successful pregnancy rate as diagnosed on the
basis of β-hCG and on fetal cardiac activity at 10 weeks was also
studied in both the cases. The pregnancy rates and incidence of
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Table 5: Comparison of mean endometrial thickness in studied cases.
Study group
Group A
Group B

Mean follicle count
9.72
9.12

Std. deviation
1.78
1.14

Significance
P = 0.12
Not significant

Fig. 5: Successful pregnancy rate in studied cases
Table 6: Comparison of successful pregnancy rates in studied cases
Successful pregnancy rate
(β-hCG on D14)
Study group
Group A
Group B

No. of patients
12
17

Percentage (%) Significance
40
P = 0.301
Not significant
56.67

Table 7: Comparison of clinical pregnancy rates on the basis of fetal
cardiac activity
Successful pregnancy rate
(fetal cardiac activity)
Study group
Group A
Group B

No. of patients
13
18

Percentage (%) Significance
43.33
P = 0.30
Not significant
60

abortions in both the groups were compared. Out of the 30 cases in
group A, 12 (40%) patients were confirmed to be having successful
pregnancy on the basis of β-hCG levels on D14, whereas 17 (56.67%)
patients in group B were found to have successful pregnancy on
the basis of β-hCG (Fig. 5).
The successful pregnancy rate as evidenced by β-hCG levels on
D14 was analyzed: 12 (40%) and 17 (56.67%) patients were found to
have successful pregnancy. Though the successful pregnancy rate
was better in group B, the results were found to be comparable and
there was no statistically significant difference in both the groups
(P = 0.301) (Table 6).
Clinical pregnancy rates were compared in both the groups
by ultrasound examination at 8 weeks. Fetal cardiac activity was
present in 13 (43.33%) patients and 18 (60%) patients in group A and
group B, respectively. The difference was not found to be statistically
significant (P = 0.30) (Table 7).

Discussion
We conducted this study to compare the effectiveness of uterine
scratching and lateral metroplasty in patients having infertility
and repeated implantation failure. The outcome measures that
were compared included successful pregnancy rate and clinical
pregnancy rate. Repeated implantation failure is usually defined
as failure of embryos of good quality to successfully implant after
several in vitro fertilization (IVF) treatment cycles. 8 One of the
difficulties in studying repeated implantation failure is lack of
consensus on minimum number of implantation failures required
to label a patient to be having repeated implantation failure
although various researchers take failure of at least three cycles
as criteria for diagnosing repeated implantation failure.9 Various
causes of repeated implantation failure may be related to maternal
or embryonal factors, and different studies have reported different
etiologies responsible for repeated implantation failure.10 One of
the most important mechanisms of implantation failure appears
to be disturbances in endometrium at cellular and molecular level.
The management of patients with repeated implantation failure
depends upon the cause of such implantation failure, and one
of the most important reasons of difficulties in managing such
patients is lack of exact diagnosis of the cause of implantation
failure.11
Deliberate therapeutic local endometrial injury is reported
to improve implantation rates in subsequent cycle by many
authors doing research on causes and management of repeated
implantation failure. Naverkar et al. conducted a randomized
controlled trial (RCT) consisting of 100 patients with previous failed
IVF despite transfer of good-quality embryos.12 The purpose of
the study was to determine whether endometrial injury caused
by Pipelle sampling in the nontransfer cycle could improve the
probability of pregnancy in the subsequent IVF cycle in patients who
had previous failed IVF outcome. The authors found that live birth
rate was significantly higher in the intervention group compared to
control group. On the basis of these findings, the authors concluded
that endometrial injury in nontransfer cycle improves the live
birth rate, clinical pregnancy rates, and implantation rates in the
subsequent IVF cycles. Similar advantage of endometrial scratching
in patients with repeated implantation failure was reported by the
authors such as Liu et al.13 and Nastri et al.14
Hysteroscopic metroplasty is another intervention, which
is being increasingly used for the management of unexplained
implantation failures. Haydardedeoğlu et al. conducted a
retrospective cohort study of patients who had undergone
metroplasty for unexplained infertility. The authors found that
in the primary infertility group, the clinical pregnancy rate was
45.68% (74/162) and the live birth rate was 38.9% (63/162), and in the
secondary infertility group, the clinical pregnancy rate was 55.45%
(61/110) and the live birth rate was 49% (54/110) after metroplasty.
The authors concluded that hysteroscopic metroplasty increases
chances of implantation and successful pregnancy in patients with
unexplained infertility.15
Despite a thorough literature review, we did not find any
study comparing the endometrial scratching and hysteroscopic
lateral metroplasty; hence, the results of our study could not be
compared with any such comparative study. We in our study found
lateral metroplasty to be having a better outcome as compared to
endometrial scratching in terms of successful pregnancy rate and
clinical pregnancy rate though the difference was not found to be
statistically significant.
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C o n c lu s i o n
Repeated implantation failure is one of the important causes of
failure of in vitro fertilization treatment. The causes of repeated
implantation failure can be diverse and may consist of maternal
or embryonal factors. Endometrial scratching and hysteroscopic
lateral metroplasty appear to be effective in increasing rates of
implantations. Though lateral metroplasty appears to be having
better results than endometrial scratching, the difference was not
found to be statistically significant.
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