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Abstract

Objective: The aim of this trial was to determine whether endometrial scratch-suction caused by in-
sertion tube of (IUCD) with suction improved the probability of pregnancy in the subsequent IVF
cycle in patients who had previous failed IVF outcome by removing small polyps and any hazard-
ous materials. Design: Observational prospective cohort experimental study. Setting: Zagazig Uni-
versity Hospital, Obstetrics and Gynecology department. From period between September 2011
till September 2012. Population: 30 patients with previous failed IVF despite transfer of good-
quality embryos were allocated to endometrial scratch-suction in the same the cycle of embryo
transfer. Methods: From day 5 to day 7 of same ICSI cycle, the patients in study underwent endome-
trial scratch-suction technique. After preparation of insertion tube of (IUCD) and infant feeding tube 8
F, moving the insertion tube of IUCD from below upwards with scratching anterior uterine wall, then
posterior, then left lateral uterine wall, then right lateral uterine wall, then fundus, all these steps are
associated with suction by attaching proximal end of infant feeding tube 8 F to suction apparatus.
Main Outcome Measures: Implantation and clinical pregnancy rates. Results: The implantation oc-
curred in 24/30 (80%). The clinical pregnancy occurred in 20/30 patients (66.66%). 12/30 patients
(40%) during scratch-suction technique had small fleshy masses obstructing suction tube which were
small endometrial polyps. Conclusions: Endometrial scratch-suction improves clinical pregnancy and
implantation rates in the same IVF-ET cycle in patients with previous unsuccessful IVF cycles.
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1. Introduction

The process of implantation still remains a limiting factor in IVF-ET. For implantation to occur, a genetically
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normal blastocyst should hatch, appose, adhere, penetrate, and finally invade a well-synchronized endometrium,
under the influence of estrogens and progesterone. A number of locally acting molecules including growth fac-
tors, cytokines, matrix metalloproteinases (MMPs), adhesion molecules, extracellular matrix components, and
homeobox element containing genes, which mediate the action of the steroids hormones on the endometrium,
have been discovered [1] [2].

Implantation failure, which is presently the major barrier in human fertility, is attributed, in many cases, to the
failure of the uterus to acquire receptivity. The transition into a receptive uterus includes cellular changes in the
endometrium and the modulated expression of different cytokines, growth factors, transcription factors, and
prostaglandins. Embryo implantation is associated with an active Thl inflammatory response while a Th2-hu-
moral inflammation is required for pregnancy maintenance. Yet, the findings suggest that a Thl inflammatory
response is also necessary for the acquisition of uterine receptivity. This notion was originally suggested by re-
ports from many clinical centers worldwide that IVF patients with repeated implantation failure subjected to
endometrial biopsy exhibit a substantial improvement in their chances to conceive. These findings, followed by
the demonstration of an elevated pro-inflammatory cytokine/chemokine expression, as well as an increased ab-
undance of immune cells, in the endometrium of these patients, raised the idea that the acquisition of uterine re-
ceptivity is closely associated with an inflammatory response. No benefit from local injury to the endometrium
in women with a high number of RIFs [3].

The treatment of repeated implantation failure in spite of transfer of good-quality embryos continues to be a
dilemma. Barash et al. [4] were the first to study the effect of endometrial injury on the pregnancy outcome [5].
They demonstrated a significant doubling of the implantation, clinical pregnancy, and live birth rates in patients
who underwent endometrial scraping in the cycle immediately preceding the IVF cycle. They hypothesized that
the injury inflicted on the endometrium could lead to a massive secretion of growth factors and cytokines during
the process of wound healing, which could help in implantation.

Endometrial injury in nontransfer cycle improves the live birth rate, clinical pregnancy and implantation rates
in the subsequent IVF-ET cycle in patients with previous unsuccessful IVF cycles [6] (Figure 1).

2. Methods

2.1. Study Design and Subject Selection

This is an observational prospective cohort experimental trial, involving patients undergoing ICSI treatment at
fertility center. The subjects were recruited from the period between May 2011 and October 2012.

2.2. Study Participants

Institutional review board (IRB) approval was taken before the study and patients consent after explanation of
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Figure 1. Implantation, clinical pregnancy and endometrial polyp
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procedure to them.

We enrolled patients undergoing fresh autologous ICSI-ET, if they fulfilled all of the following inclusion cri-
teria:

1) Patients with at least one previous failed ICSI cycles undergoing fresh autologous ICSI cycles.

2) Good responders in the previous ICSI cycle.

3) Age: Less than or equal to 35 years.

We excluded patients with the following factors found to have a negative impact on implantation, namely:

1) Presence of intramural fibroid distorting the endometrial cavity/submucous myoma/asherman’s syndrome.

2) Presence of sonographically detected hydrosalpinx.

3) Patient age more than 35 years.

Good responders were defined as the patients who had developed at least four good-quality embryos (grade 1
and 2 of Veeck’s grading) in the previous IVF cycles.

2.3. Study Design

Patients found eligible for the study were offered to undergo endometrial scratch-suction in the same cycle of
the embryo transfer cycle. After obtaining an informed consent. These patients included in this prospective cross
sectional study (Table 1).

Institutional review board (IRB) approval was obtained before the study (April 2011, 920).

2.4. Treatment Protocol

According to our internal protocol, all patients were evaluated with baseline day 3 FSH, and antral follicle count
of the cycle prior to the embryo transfer cycle. Records of previous stimulation protocols and embryology de-
tails were reviewed.

The patients in study underwent endometrial scratch-suction technique. After preparation of insertion tube of
intrauterine contraceptive device (IUCD) and infant feeding tube 8 F after cutting it’s upper end, and moving the
insertion tube of IUCD from below upwards with scrachning anterior uterine wall then posterior then left lateral
uterine wall then right lateral uterine wall then fundus, all these steps associated with suction by attaching
proximal end of infant feeding tube 8 F to suction apparatus. All patients were prescribed. Doxycyclin 100 mg
twice daily for 3 days starting one day before the procedures. The technique was done from day 5 to day 7 of
same ICSI cycle.

Each woman recruited in the study underwent the same COH protocol that she had undergone in the previous
ICSI cycles, which included one of the two regimens, namely, long midluteal phase GnRH agonist suppression,
or GnRH antagonist protocols.

The protocols are selected depending on age, antral follicle count, and serum FSH levels. The GnRH agonists
midluteal downregulation protocols are preferred for age groups <35 years, FSH < 8 1U/I, and the combined an-
tral follicle count >10. In the long protocol, patients were downregulated with 0.5 mg GnRH agonist for the pe-
riod of 10 - 14 days following which the dose was reduced to 0.2 mg and continued till hCG. After confirming
adequate downregulation, FSH, in the dose ranging from 150 to 250 1U, was commenced.

In the Antagonist group, flexible, multiple-dose regimens were used. GhnRH antagonist was started at a dose
of 0.25 mg when at least one follicle reached 14 mm. FSH was continued till ovulation trigger.

Women were scheduled for oocyte retrieval when at least three follicles reached a size of 18 mm. Oocyte re-
trieval was performed by the transvaginal route under ultrasound guidance, 34-hr after HCG trigger with 5000
IU, with the patient under conscious sedation. The morphology of each aspirated oocyte was noted after denuda-
tion with hyaluronidase (Figures 2 and 3). ICSI was performed for all patients [7].

The embryos were classified according to Veeck’s grading as follows:

Grade 1: preembryos with blastomeres of equal size and no cytoplasmic fragmentation;

Table 1. Patients included in the study.

Patient meet criteria Patients refuse Patient not meet criteria Total
No. % No % No. % No. %
30 60% 5 10 15 35% 50 100%
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Figure 2. Oocytes M2.

Figure 3. Oocytes M1.

Grade 2: preembryos with blastomeres of equal size with cytoplasmic fragmentation equal to 15% of the total
embryonic volume);

Grade 3: uneven blastomeres with no fragmentation;

Grade 4: uneven blastomeres with gross fragmentation (>20% fragments).

Grade 1 or 2 embryos were considered to be good-quality embryos. Embryos seen at day 3 and ET at day 5.

Embryo transfer was performed with a Wallace® catheter (Smith Medical International Ltd., Hythe, Kent,
UK) on day 5 (Figures 4 and 5) a traumatically under ultrasound guidance by a senior consultant. We transfer
two to three good-quality embryos. Assisted hatching was not done in any of the patients. Luteal phase was
supported with 600 mg/day of micronized progesterone vaginally till 12 weeks of pregnancy. f-hCG was deter-
mined 2 weeks after the embryo transfer (Table 2).
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Table 2. Patient data record; 1: negative, 2: positive.

Patig nt Age Fsh prosgprzrsr;ve fai’\II:dc;I:si Folidle  OoEe | R o’f\l:nTl?re;o Polyp  Impnataion Gtz
serial motility cycles number no. no. transfer pregnancy
1 32 4 10% 1 20 16 10 2 1 1 1
2 30 6 20% 1 16 14 8 2 1 2 2
3 26 3 15% 2 26 24 13 2 2 2 2
4 29 5 32% 3 18 18 10 2 1 2 1
5 28 45 40% 1 22 21 12 2 2 1 1
6 30 5.6 5.6% 2 20 20 10 2 1 2 2
7 28 5 9% 20 19 12 2 1 2 2
8 26 39 8.4% 3 26 23 14 2 2 2 2
9 28 6.2 14% 1 28 25 15 2 1 1 1
10 26 7 12% 2 24 22 16 2 1 2 2
11 27 57 22% 3 18 16 12 2 2 2 1
12 24 63 25% 3 16 15 10 2 1 2 2
13 31 45 26% 3 19 19 12 2 2 2 2
14 30 61 24% 2 20 18 11 2 2 1 1
15 32 59 21% 3 24 22 13 2 1 1 1
16 30 47 12% 2 26 25 14 2 1 2 2
17 31 5.6 30% 1 22 20 14 2 21 2 2
18 34 5.8 10% 2 24 23 14 2 2 2 2
19 32 4.9 12.7% 3 18 18 12 2 1 2 1
20 32 4.3 20% 1 16 16 10 2 2 2 2
21 27 6.3 18.7% 2 18 15 10 2 1 2 2
22 29 45 19.9% 2 20 19 14 2 2 2 2
23 32 4.8 60% 2 22 22 16 2 2 1 1
24 31 4.9 20% 3 20 18 15 2 1 2 2
25 30 5 32% 2 22 20 14 2 2 2 2
26 29 45 36.8% 1 18 18 14 2 1 2 1
27 28 6 40% 2 16 16 12 2 1 1 1
28 30 4 15% 3 20 18 12 2 1 2 2
29 28 5.8 16.9% 3 18 17 14 2 1 2 2
30 27 6.2 30% 2 20 19 15 2 1 2 1

2.5. Outcome Variables

Outcome measures were implantation and clinical pregnancy rates. The implantation rate was defined as the
number of gestational sacs as seen on transvaginal sonography divided by the number of embryos transferred.
Clinical pregnancy was defined as ultrasound evidence of fetal heart beat. Clinical pregnancy rate was calcu-
lated as the number of patients with clinical pregnancy divided by the number of patients who had embryo
transfer (Figure 1).

2.6. Statistical Analyses

Statistical analyses were performed using the Statistical Package for the Social Sciences (10.0 SPSS).

()
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Figure 4. Blastocyst stage (1).

Figure 5. Blastocyst stage (2).

3. Results

Out of a total of 50 patients found eligible for recruitment, 20 were excluded either due to refusal to participate
(n = 5) or failure to meet the inclusion criteria (n = 15). Thus 30 patients were included in the study.

3.1. Baseline Characteristics

All our patients had primary infertility. The distributions of patients in the two different protocols were not sig-
nificantly different.

All patients were monitored for the evidence of infection following the scratch suction. None of our patients
developed infection. Also, other than spotting per-vagina for one to two days, there was no disturbance in the

()
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menstrual cycle.

3.2. Outcome Measures

The implantation occurred in 24/30 (80%). The clinical pregnancy occurred in 20/30 patients (66.66%). 12/30
patients (40%) during scratch-suction technique small fleshy masses obstructed suction tube and were small en-
dometrial polyps.

There were 5 twins and 3 triplet pregnancy in. There were three spontaneous miscarriages, all after the ap-
pearance of fetal pole.

4. Discussion
4.1. Main Findings

In this observational prospective cohort experimental study trial including 30 patients with previous failed IVF
despite transfer of good-quality embryos were allocated to endometrial scratch-suction in the same the cycle of
embryo transfer. The implantation occurred in 24/30 (80%). The clinical pregnancy occurred in 20/30 patients
(66.66%). 12/30 patients (40%) during scratch-suction technique small fleshy masses obstructed suction tube
and were small endometrial polyps. Endometrial scratch-suction improves clinical pregnancy and implantation
rates in the same IVF-ET cycle in patients with previous unsuccessful IVF cycles.

4.2. Strengths and Limitations of the Study

The major strength of this trial was the observational prospective cohort experimental design, which has, to the
best of our knowledge, not previously been used for investigating the association between endometrial-scratch-
suction and improving implantation failure. All patients were previously hysteroscopically evaluated with dif-
ferent time regarding the cycle if IVF-ET, but the theoretical suspected risk of new development of endometrial
polyps or hazards materials by newly growing endometrium in same cycle of IVF-ET not taken in consideration
in many studies in addition to risks of hysteroscopy.

The scientific explanation of the effect of endometrial injury is not yet fully clear. It was observed by Leob in
1907 that scratching the progestational guineapig uterus resulted in decidualization of the endometrium. Later it
was observed in rats that injection of oil also resulted in decidualization of progestational uterus [8]-[10].

Clinical and basic science data regarding the association between endometrial injury and improved implanta-
tion rate are limited. However, current evidence suggests that endometrial injury before IVF among women with
previous repeated IVF failure is associated with increased rates of implantation, clinical pregnancy, and live
birth. Endometrial injury may have a beneficial role in implantation and improve the pregnancy rate. However,
there are still many unanswered question including patients selection, timing, technique and number of endome-
trial biopsies needed [11].

Barash et al., 2003 [4]; published a prospective case-control study of 45 “good responder” subjects who failed
to conceive during one or more IVF-ET cycles. Endometrial samples were taken on days 8, 12, 21, and 26 of the
menstrual cycle prior to their next IVF-ET. They reported a significantly doubled clinical pregnancy rate (66.7%
vs 30.3%), implantation rate (22.7% vs 14.2%), and live birth rates (48.9% vs 22.5%).

Subsequently, Raziel et al., 2007 [12]; reported a case control study in a group of 60 ICSI patients with higher
order implantation failure (more than four unsuccessful embryo transfers of fresh embryos). The Pipelle biopsy
was performed twice on days 21 and 26. They demonstrated an increased implantation (11% vs 4% P = 0.02),
clinical pregnancy (30% vs 12% P = 0.02), and ongoing pregnancy rates (22% vs 8% P = 0.07) in the interven-
tion groups.

In a randomised control trial study, 115 women each with at least two implantation failures were randomly
assigned to two groups. In the case group, endometrial biopsy was obtained from patients in the luteal phase of
previous cycle, and implantation and clinical pregnancy rates were compared with those of patients in the con-
trol group. The implantation rate was determined as 10.9% in the biopsy group compared to 3.38% in the con-
trols. The clinical pregnancy rate was significantly higher in the case group than in controls (27.1% and 8.9%
respectively).The results suggest that pregnancy outcome increases through I\VF or ICSI after endometrial biop-
sy [13]. In this study the endometrial scratch suction done at same cycle.

©,
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Some limitations to this study may apply. In terms of genetic or metabolic abnormalities of the embryo, and
endometrial adhesive chemicals evaluation. The study was not powered to evaluate genetic or metabolic abnor-
malities of the embryo, and endometrial adhesive chemicals.

Approximately half of all human embryo implantations result in failed pregnancy. Multiple factors may con-
tribute to this failure, including genetic or metabolic abnormalities of the embryo. However, many of these
spontaneous early abortion cases are attributed to poor uterine receptivity. Furthermore, although many fertility
disorders have been overcome by a variety of assisted reproductive techniques, implantation remains the rate-
limiting step for the success of the in vitro fertilization (IVF) treatments. It has been demonstrated that endome-
trial biopsies performed either during the spontaneous, preceding cycle, or during the IVF cycle itself, signifi-
cantly improve the rate of implantation, clinical pregnancies and live births. These observations suggest that
mechanical injury of the endometrium may enhance uterine receptivity by provoking the immune system to
generate an inflammatory reaction. In strong support of this idea, we recently found that dendritic cells (DCs),
an important cellular component of the innate immune system, play a critical role in successful implantation in a
mouse model. The injury-derived inflammation in the biopsy-treated patients generates a focus for uterine DCs
accumulation that, in turn, enhances the endometrial expression of essential molecules, which facilitate the inte-
raction between the embryo and the uterine epithelium [14].

Zhou et al., 2008 [15]; performed endometrial scratching, during controlled ovarian hyperstimulation (COH)
in 60 patients treated with long protocol, who were good responders to previous hormonal stimulation and had
an irregular endometrial echopattern on transvaginal sonography. They demonstrated a significantly increased
implantation rate (33.3% vs 17.7% P < 0.05), clinical pregnancy rate (48.3% vs 27.8% P < 0.05), and live birth
rates (41.6% vs 22.9% P < 0.05). In addition, 10 endometrial biopsy samples obtained on day 10 of the COH
cycle were processed individually for gene chip hybridization. They found a total of 218 genes showing a statis-
tically significant different expression when comparing the pregnant and nonpregnant patients. Of these, 41
were upregulated and 177 were downregulated. The genes for laminin alpha 4 and MMP1 were upregulated,
while that of integrin alpha 6 were downregulated. While the exact function of laminin alpha 4 is not known,
MMP1 and integrin alpha 6 play an important role in implantation [16] [17]. The same authors also proposed
that the injury-induced wound healing could result in the slowing of endometrial development, which could fur-
ther lead to enhanced embryo-endometrial synchronization.

Kalma et al., 2009 [18]; demonstrated that endometrial injury on days 11 - 13 and 21 - 24 of the nontransfer
cycle resulted in upregulation of 183 genes and downregulation of 39 genes among those who had conceived.
Most prominently upregulated genes was for the endometrial bladder transmembrane | protein (UPIb), which
was found to be localized in the secretory vesicles of the glandular epithelial cells. Among the other genes,
upregulated were genes for MUC1, crystallin alpha B, APOD, and PLA2. The authors hypothesized that the en-
dometrial injury increases the expression of genes necessary for endometrial preparation for implantation.

Spandorfer et al., 2005 [19]; studied the effect of autologous endometrial co-culture (AECC) and endometrial
injury on pregnancy rate. Their results indicate that although AECC is a useful adjunct in multiple failed IVF
attempts, there is no increase in the outcome when the biopsy is performed in the month prior to IVF cycle. This
differed from our study as it was a case-control study and the biopsy was performed once, in the luteal phase.

4.3. Interpretation

Before applying the results to other populations and settings, several factors have to be considered, the larger
number is needed for more evaluation, if genetic and metabolic embryo analysis available preferred to be done,
one application done no need for more endometrial trauma, hysteroscopy should be done in any case before
IVF-ET, by using the system of endometrial scratch-suction described in same cycle of IVF-ET at day 5 - 7
some polyps and hazardous chemical (suspected to be present) , and in addition to remodeling of immunological
system that help embryo implantation.

A single, site-specific hysteroscopic biopsy-induced injury was generated on the posterior endometrium at
midline 10 - 15 mm from the fundus during the D4 - D7 period of the ongoing controlled ovarian hyperstimula-
tion cycle. A site-specific hysteroscopic endometrium injury performed during the ongoing in vitro fertilization
(IVF) cycle, instead of injuries received during prior cycles, significantly improves clinical outcomes in patients
with repeated implantation failure [20]. In this study used of endomtriach scratch suction in same cycle.

The injured endometrium by simple curettage or copper wire could be fully repaired. While the endometrial
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regeneration was severely impaired by double-injury, both areas of endometrium and uterine cavity decreased (P
< 0.05); both PIs of glandular epithelial and stromal cells increased and reached maximum at 4 weeks (P < 0.05),
but returned by 8 weeks. A rabbit model of endometrial injury could be effectively established through a double-
injury procedure of curettage and copper wire with comparable clinical index [21]. In this study not done in an-
imals.

The evidence is strongly in favour of inducing local endometrial injury in the preceding cycle of ovarian sti-
mulation to improve pregnancy outcomes in women with unexplained RIF. However, large randomized studies
are required before iatrogenic induction of local endometrial injury can be warranted in routine clinical practice.
Some women undergoing IVF treatment fail to conceive despite several attempts with good-quality embryos and
no identifiable reason. We call this “recurrent implantation failure” (RIF) where the embryo fails to embed or
implant within the lining of the womb. Studies have shown that inducing injury to the lining of the womb in the
cycle before starting ovarian stimulation for IVF can help improve the chances of achieving pregnancy. Injury
can be induced by either scratching the lining of the womb using a biopsy tube or by telescopic investigation of
the womb using a camera. Inducing injury is 70% more likely to result in a clinical pregnancy as opposed to no
treatment. Furthermore, scratching of the lining was 2-times more likely to result in a clinical pregnancy com-
pared with telescopic evaluation of the lining of the womb. In women with RIF, inducing local injury to the
womb lining in the cycle prior to starting ovarian stimulation for IVF can improve pregnancy outcomes [22].

So, endometrial scratch in a systematic manner by non traumatizing instrument is associated with higher im-
plantation potential.

By using suction we remove any small polyps in addition to removal of any materials that may be hazardous.

The shortcoming of this trial is the small sample size. A larger study needs to be done to verify the findings
and improve the statistical power.

5. Conclusion

Here we have demonstrated through an observational prospective cohort experimental study that clinical preg-
nancy and implantation rates significantly increase after endometrial scratch-suction in same cycle in patients
with good-quality embryos. This phenomenon could be due to the injury-induced endometrial decidualization
secondary to upregulation of genes encoding for locally acting mediators. Scratch by using insertion tube of
intrauterine contraceptive device (IUCD) with suction using infant feeding tube 8 F after cutting its upper end is
an easy and safe outpatient procedure. This certainly needs further investigation.
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