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Abstract
Introduction: This prospective pilot study was done to get preliminary data
about a new technique of inflecting endometrial injury in order to improve
implantation rate in IVF cases. Patients and methods: 60 patients were
enrolled and randomly distributed into 3 groups. Each group included 20 patients. This study was conducted in the Egyptian consultants for infertility
management and IVF center Tanta-Egypt, in the period from January 2015 to
March 2016. In group A (study group 1), the 20 patients included in this
group underwent endometrial scratching once at day 21 of menstrual cycle in
the cycle prior to ET by a 4 mm disposable Karman’s cannula inserted through
the cervical os. While in group B (study group 2), the 20 patients underwent
the new technique of endometrial Ice bars application for 10 minutes at day 7
of the embryo transfer cycle to inflect the physical trauma required for the
change in the endometrial receptivity. In Group C (control group), the 20
patients didn’t receive any extra action rather than the ordinary preparation
for embryo transfer. The primary outcome measures of the study were the
clinical pregnancy rate and the number of pregnancies that exceeded 14 weeks
of gestation. The secondary outcome measures were multiple pregnancy and
miscarriage ratios. Results: The results of this pilot study shows a (>14 weeks)
pregnancy rate which is equal in the endometrial icing (30% n = 6/20) and
endometrial scratching group (30% n = 6\20). The >14 weeks pregnancy rate
in both groups is higher than the control group (25% n = 5/20). The small
number of patients in the pilot study may explain the difference to be statistically non-significant. The abortion rate was 33.3% (n = 3/9) in the scratching
group and 25% (n = 2/8) in the icing group and 16.6% (n = 1/5) in the control
group. The multiple pregnancy rate was 16.6% (n = 1/6) in the scratching
group and 33.3% (n = 2/6) in the icing group and 20% (n = 1/5) in the control
group. Conclusion: Endometrial icing is a new technique of endometrial injury which deserves more studies to test its efficacy in improving embryo im-
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plantation and to test its safety.
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1. Introduction
Assisted reproductive techniques have solved many infertility problems, but not
implantation which is still considered the main obstacle to IVF success. The uterine receptivity is known as the implantation window which coincides with the
mid secretory period [1]. Hatching, opposition, adherence, penetration and finally invasion are the steps needed for the blastocyst for successful implantation to happen. And the endometrium should be also prepared by estrogen and
progesterone and needs to be in time [2]. Barash et al. in 2003 was the very first
researchers who studied the effect of endometrial injury on implantation. They
concluded that endometrial scratching done at different phases of the endometrial cycles is associated with higher pregnancy rate after IVF [3]. They also
postulated that trauma to the endometrium may lead to release of growth factors
and inflammatory cytokines during the process of wound healing, which may
assist implantation. This improvement in implantation after endometrial injury
can be explained by 3 suggestions. First postulation is the increased decidualization in response to local injury [4]. Second hypothesis, the considerable increase
in the release of cytokines, interleukins, growth factors, macrophages, and dendritic cells with endometrial healing, all of which are of benefit in the process of
implantation [4] [5]. Third is the accelerated maturation of the endometrium in
response to controlled ovarian stimulation during ART [6]. However there is
still a lot of contradiction about the benefits of endometrial injury. In addition,
there is no agreement on the degree, method and number of injuries to be performed, the interval between the procedure and embryo transfer cycle [7].
There is a question which flashed in our minds, can any physical injury to the
endometrium produce a similar effect to scratch and improve implantation results. In this pilot study, we try to get provisional answer to this question, and to
get an experience of this new technique to build upon in the future studies.

2. Patients and Methods
This study was conducted in the Egyptian consultants for infertility management
and IVF center Tanta-Egypt, in the period from January 2015 to March 2016. In
this prospective pilot study 60 patients were enrolled in the study after application of inclusion and exclusion criteria.
All women were thoroughly informed about the study aims and through discussion about the procedure, associated benefits and risks and signed written
consents.
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2.1. Inclusion Criteria
The study inclusion criteria were patients who is going to perform a cryo-embryo transfer of 3 grade 4AA blastocysts with age <35 years, good ovarian reserve (Anti-Mullerian Hormone [AMH] > 1 ng/ml), no uterine manipulation
within last 3 months (e.g., hysteroscopy, myomectomy etc.), with a prior unexplained one implantation failure in ICSI cycle.

2.2. Exclusion Criteria
The exclusion criteria were age >35 years with confounding factors (e.g. poor
ovarian reserve), Grade III and IV endometriosis, history of septal resection,
adhesiolysis and abnormal uterine cavity. Common causes of implantation failure as diabetes mellitus, hypertension, autoimmune diseases, distorted endometrial cavity, suspected or diagnosed hydrosalpinx, congenital and acquired thrombophilia, vitamin D deficiency, and poor quality embryos should be rolled out.

2.3. Baseline Examination
All patients were assessed by history taking, clinical examinations and were investigated by routine laboratory investigations before the study embryo transfer
cycle.
Women who satisfied the inclusion criteria were randomized to one of the
three study groups according to a sequence of computer generated block-random
numbers.
In group A (study group 1) the 20 patients included in this group underwent
endometrial scratching once at day 21 of menstrual cycle in the cycle prior to
ET. Anterior and posterior walls of endometrium were scratched gently by a 4
mm disposable Karman’s cannula inserted through the cervical os. While in
group B (study group 2) the 20 patients underwent the new technique of endometrial Ice bars application for 10 minutes at day 7 of the embryo transfer
cycle. The ice bars used in the study was a sterile water ice bars 5 cm in length
0.5 cm in diameter to be inserted intrauterine, with new one insertion every 2
minutes to ensure 10 minutes of actual exposure of the endometrium to zero
temperature to inflect the physical trauma required for the change in the endometrial receptivity. In Group C (control group) the 20 patients didn’t receive
any extra action rather than the ordinary preparation for embryo transfer.
All the patients in the three groups were prepared for cryo embryo transfer by
receiving 2 mg estradiol valerate daily from day 2 of the menstrual flow with addition of 100 mg progesterone daily IM injection from day 15 with embryo
transfer on day 19 of three 4AA blastocysts.
The primary outcome measures of the study were the clinical pregnancy rate
and the number of pregnancies that exceeded 14 weeks of gestation.
The secondary outcome measures were multiple pregnancy and miscarriage
ratios.
All statistics were performed using Minitab Ver. 17 (Minitab Inc., USA) we
used one way ANOVA and Chi square tests as shown below.
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3. Results
On comparing the demographic data of the study groups (Table 1) there was no
statistically significant difference using one way ANOVA test.
On comparing the (>14 weeks) pregnancy rate (Table 2) there was no statistically significant difference using Chi square test.
On comparing the abortion rate (Table 3) there was no statistically significant
difference using Chi square test.
On comparing the multiple pregnancy rate (Table 4) there was no statistically
significant difference using Chi square test.
Figure 1 shows a brief summary of the study results including pregnancy rate,
abortion rate and multiple pregnancy rate.
Table 1. Comparison of the demographic data of the 3 groups.
Group 1 scratching

Group 2 icing

Group 3 control

P value

Age

27.9 ± 2.2

28.7 ± 3.0

29.1 ± 2.3

0.356

BMI

25.4 ± 4.8

26.1 ± 4.8

26.3 ± 3.9

0.821

Scratching

Icing

Control

N

6

6

5

%

30%

30%

25%

N

14

14

17

%

70%

70%

75%

Table 2. (>14 weeks) Pregnancy rate in the study groups.
Pregnancy reached 14 weeks
+ve

−ve

X

Chi-square

0.166

2

P-value

0.920

Table 3. Abortion rate.
Abortion

Scratching

Icing

Control

N

3/9

2/8

1/6

%

33.3%

25.0%

16.6%

Chi-square

X2

0.314

P-value

0.855

Table 4. Multiple pregnancy rate.
Abortion

Scratching

Icing

Control

N

1/6

2/6

1/5

16.6%

33.3%

20.0%

%
Chi-square

170

X

2

P-value

0.309
0.857
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Number of cases

6
5
4

pregancy

3

abortion
multiple

2
1
0
scratching

Icing

control

Figure 1. Summary of study results.

4. Discussion
Implantation of embryos in females with recurrent failure of implantation has
been suggested to be improved by inflicting local endometrial injury. early nonrandomized trials showed a two folds increase in conception rates after endometrial injuries done at different phases of the menstrual cycle in women with prior
failure of implantation [3] [8]. After that, many trials were performed on women
with recurrent implantation failure. Most of these trials showed significant implantation rates improvement on doing the endometrial injury in the preceding
cycle [2] [9] [10], while another trial showed no benefit of such a scratching
procedure [11].
We have thought that may be any physical trauma could produce the same
theoretical effects on the endometrium with the same improvement in implantation rate or perhaps better. Also inflicting physical trauma to the endometrium
by ice application may produce more widespread effect on the endometrium than
the localized effect of the scratching. At the same time exposure to ice seems to
be an easy to promote idea to the patients.
The results of this pilot study shows a (>14 weeks) pregnancy rate which is
equal in the endometrial icing (30%, n = 6/20) and endometrial scratching group
(30%, n = 6/20). The >14 weeks pregnancy rate in both groups is higher than the
control group (25%, n = 5\20). The small number of patients in the pilot study
may explain the difference to be statistically non significant.
The abortion rate was 33.3% (n = 3/9) in the scratching group and 25% (n =
2/8) in the icing group and 16.6% (n = 1/5) in the control group. The multiple
pregnancy rate was 16.6% (n = 1/6) in the scratching group and 33.3% (n = 2/6)
in the icing group and 20% (n = 1/5) in the control group.
The results of this pilot study give an encouraging preliminary data to build
upon and to go on to a study on a large number of patients to get a solid opinion
about this new technique. Also the safety of this procedure couldn’t be judged
from this pilot study and needs a larger study.

5. Conclusion
Endometrial icing is a new technique of endometrial injury which deserves more
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studies to test its efficacy in improving embryo implantation and to test its safety.
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