
Introduction

Implantation is a process of attachment and invasion of

the endometrium by the blastocyst (conceptus) in placental

animals. In human race, this conceptus implants almost

eight to ten days after ovulation [1]. Recurrent implanta-

tion failure is when transferred embryos do not implant, or

reach a recognizable stage by ultrasonography after many

in vitro fertilization (IVF) treatment cycles. This may be

due to: suboptimal embryo quality, poor endometrial re-

ceptivity, immunological factors, abnormal uterine, tubal

and/or peritoneal factors, and causes related to culture

media. Any abnormality attributed to the embryo, the en-

dometrium or the immune system will result in implanta-

tion failure. The embryo itself is responsible for only

one-third of implantation failures [2]. Abnormal embryo

karyotyping might explain failure of implantation and mis-

carriage. Endometrial receptivity includes a series of events

that make the endometrium receptive to the embryo [3]. It

represents the window of time when the uterine cavity ac-

cepts blastocyst conduction followed by implantation [4].

It has been suggested that patients may benefit from me-

chanical endometrial stimulation (e.g. by means of an en-

dometrial biopsy catheter) performed in the cycle preceding

the treatment cycle, which may induce an inflammatory re-

sponse, thus facilitating the preparation of the endometrium

for implantation [5]. Locally secreted cytokines control the

implantation process and can cause implantation failure [6].

IL-6 family, is of great importance for the implantation

process [7]. Leukaemia inhibitory factor (LIF) is involved

and has a role in implantation, especially during the en-

dometrial receptive state, embryo-endometrial interaction,

and stromal decidualization. LIF has also been found to

play an important role in regulating synthesis of

prostaglandins (PGs), an important mediator of implanta-

tion and decidualization [8-10]. Increased production of

growth factors, such as epidermal growth factor (EGF), he-

parin binding-epidermal growth factor (HB-EGF), and vas-

cular endothelial growth factor (VEGF) was detected

during the time of high endometrial receptivity, and might

maintain a role in both adhesion and development in the

embryo [11, 12]. The release of some or all of the afore-

mentioned factors might favourably and sustainably assist

in the implantation success. This may be achieved by a sim-

ple manoeuvre such as endometrial sampling catheter or

pipelle, or via hysteroscopy. The latter might have the ad-

vantage of being more sensitive, specific, and accurate in

evaluating uterine pathology for patients with recurrent im-

plantation failure [13]. It has been strongly suggested that

the use of hysteroscopy for repeated IVF failure may lead

to a significant success of on-going pregnancy [14]. Even

in the absence of intrauterine pathology, hysteroscopy may

enhance fertility chances based on the fact that cervical di-

latation and/or direct hysteroscopic visualization of the

uterine cavity facilitates embryo transfer [15]. Moreover,

an immunological mechanism triggered by the hystero-

scopic manipulation, or by the effect of the distension

medium on the endometrium, might play a role [16]. In this
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Summary

Objective: To study the effect of induced endometrial injury on the pregnancy and implantation rates in patients undergoing intracy-

toplasmic sperm injection (ICSI) cycles. Study Design: Randomised case control study. Setting: University hospital’s fertility clinic. Ma-
terials and Methods: A total of 240 women undergoing ICSI cycles were randomly divided into three equal groups, Group A underwent

endometrial scratching by pipelle, group B underwent hysteroscopic endometrial injury, and group C were controls. Results: No dif-

ference was seen between the groups in terms of age, BMI, endometrial thickness, number of oocytes retrieved, or number of embryos

transferred. Pregnancy rate was similar in groups A and B, which was higher than group C, but the difference was not statistically sig-

nificant. Implantation rate was significantly higher in both groups A and B than controls, and significantly in group B compared to

group A. Conclusions: Endometrial injury, especially if induced by hysteroscopy, might be helpful to increase the implantation rate in

cases undergoing ICSI-embryo transfer (ICSI-ET). Pregnancy rate however did not change.
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study, the effect of endometrial injury before ICSI on im-

plantation and pregnancy rates was evaluated.

Materials and Methods

Approval of the official ethical committee board was granted

before commencing this research. A total of 240 infertile women

undergoing ICSI cycles were recruited during the period from Jan-

uary 2015 to October 2015. All participants signed a full informed

written consent, and underwent a physical examination and de-

tailed medical history obtaining. They were then randomly di-

vided into three equal groups, using the online researcher

randomizer software (www.randomizer.org/form.htm): group A,

B, and C. Group A (n=80) underwent endometrial injury during

the mid-luteal phase of the previous cycle, performed by the first

author, using endometrial pipelle, on a basis of two longitudinal

anterior and two posterior scratches. Group B (n=80), underwent

office hysteroscopy by one surgeon (second author), using nor-

mal saline distension, and the vaginoscopic approach. The authors

used a 2.9-mm semi-rigid hysteroscope and any abnormality was

recorded to exclude the case. A hysteroscopic grasper was then

used to perform a blunt endometrial scratching, on the basis of

two longitudinal anterior and two posterior scratches. Group C

(n=80) was control.

All cases then underwent downregulation of ovaries by go-

nadotrophin releasing hormone agonist (0.1 mg/d, subcuta-

neously) from day 21 of previous cycle. They had controlled

ovarian stimulation (COS) by a fixed daily dose of 225 IU hMG.

Ovulation induction (OI) was planned on the basis of maturity of

follicles. hCG injection was given approximately 14 days post-

GnRH agonist regimen or when follicles reached from 16 to 18

mm in size. Intracytoplasmic sperm injection and embryo trans-

fer (ICSI/ET) was performed on day 3.

Outcome measures: implantation rate (calculated as the number

of intrauterine gestational sacs observed by transvaginal ultra-

sonography divided by the number of transferred embryos), and

pregnancy rate, based on serum ß-hCG) > 25 and cardiac activity

on transvaginal ultrasound scan.

Data were fed to the computer and analysed using SPSS soft-

ware package version 20.0. Qualitative data were described

using number and percentage. Quantitative data were described

using range, mean, standard deviation, and median. Compari-

son between categorical variables was tested using Chi-square

test. Significance of the obtained results was judged at the 5%

level. When more than 20% of the cells have expected count less

than 5, correction for chi-square was conducted using Fisher’s

Exact test [17, 18].

Results

A total of 240 patients undergoing ICSI were studied.

Neither cycle cancellation nor dropouts were reported.

No difference was seen between the groups in terms of

age, body mass index (BMI), endometrial thickness,

number of oocytes retrieved, or number of embryos trans-

ferred (Table 1). Pregnancy rate was similar in groups A

and B, which was higher than group C, but the difference

was not statistically significant (Table 2). Implantation

rate was significantly higher in both groups A and B than

controls, and significantly in group B compared to group

A (Table 3, Figure 1).

Table 1. — Patients’ data analysis in terms of age, BMI, endometrial thickness, oocytes retrieved, and embryos trans-
ferred.

Group A (n = 60) Group B (n = 60) Group C (n = 60) F p
Age (years) Min – max 22.0 – 40.0 20.0 – 40.0 20.0 – 40.0 1.332 0.267

Mean ± SD 29.67 ± 4.55 29.3 ± 5.19 30.87 ± 5.69

Median 29.0 29.0 30.50

BMI (kg/m

2

) Min – max 24.0 – 44.0 20.03 – 40.80 20.10 – 43.30 0.338 0.714

Mean ± SD 28.0 ± 4.18 28.34 ± 4.50 27.67 ± 4.70

Median 27.48 27.50 26.70

Endometrial thickness Min – max 9.0 – 15.0 9.0 – 15.0 9.0 – 16.0 F = 2.307 0.103

Mean ± SD 11.23 ± 1.23 11.58 ± 1.14 11.67 ± 1.17

Median 11.0 11.50 11.50

Number of oocytes Min – max 4.0 – 30.0 4.0 – 30.0 5.0 – 30.0

KW

χ

2

= 4.004 0.135

Mean ± SD 20.0 ± 7.36 21.13 ± 7.46 22.40 ± 7.96

Median 20.50 20.0 25.50

Number of embryos Min – max 1.0 – 3.0 2.0 – 3.0 2.0 – 3.0 2.717 0.069

Mean ± SD 2.85 ± 0.44 2.88 ± 0.32 2.98 ± 0.13

Median 3.0 3.0 3.0

F: F test (ANOVA); 

KW

χ

2

: Chi square for Kruskal Wallis test.

Table 2. — Comparison between the studied groups ac-
cording to pregnancy rate.

Group A Group B Group C χ

2 p
(n = 60) (n = 60) (n = 60)

No. % No. % No. % 

Pregnancy

-ve 24 40.0 24 40.0 35 58.3 5.411 0.67

+ve 36 60.0 36 60.0 25 41.7 

χ

2

: Chi square test; *: statistically significant at p ≤ 0.05.
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Discussion

Local endometrial injury (EI), whether in the same or pre-

ceding cycle, using a hysteroscope or an endometrial sam-

pling catheter, has been observed in many reviews as a

reasonable procedure to optimize the reproductive outcome

of IVF/ICSI, particularly for women with previous unsuc-

cessful embryo transfer [19 -22].

The present authors demonstrated a significant positive ef-

fect of EI done in the preceding cycle on implantation rate,

which was confirmed in group A (EI using endometrial

pipelle), and group B (EI using hysteroscope) versus control.

The results also confirmed a higher pregnancy rate in group

A and B, than in group C, however, it did not reach a level of

statistical significance. 

Barash et al. induced EI four times in the spontaneous cycle

(days 8, 12, 21, and 26), and reported matching findings to the

present results, confirming a possible positive impact on im-

plantation and pregnancy rates in the biopsy-treated patients

versus control [23].

Raziel et al. reported a group of 60 patients, for whom they

performed a pipelle biopsy twice on days 21 and 26 in the

preceding cycle before ICSI. They demonstrated an in-

creased implantation, clinical pregnancy, and ongoing preg-

nancy rates in the intervention groups [24]. There has been

no data in support of a correlation between endometrial

thickness and pregnancy rates [25, 26]. The present authors

did not find any correlation between the two variables. Liang

et al. reported similar results to the current work, however,

they found a significant improvement in the clinical preg-

nancy rate, with a non-significantly higher implantation rate

[27]. In addition, Karimzade et al. performed EI on the day

of oocyte retrieval in women undergoing the first IVF cycle,

and reported contradicting findings to the present results,

where a negative impact on implantation and IVF outcomes

were claimed by the procedure [28]. Yeung et al. also re-

ported a non-significant differences in the implantation,

clinical pregnancy, live birth, multiple pregnancy, or the on-

going pregnancy rates between the EI group and control,

They claimed the patient’s age to be the most important fac-

tor affecting the ongoing pregnancy [29].

Many published reports were similar to the current study,

emphasizing a positive role for endometrial injury on clin-

ical pregnancy or implantation rates or live birth rate [30-

34]. This might be due to cytokines and other growth

factors’ local release under the influence of endometrial in-

jury, which would remain at the basal endometrium for a

few cycles and enhance decidualization, and thus facilitate

implantation. In addition, EI may be responsible for en-

dometrial development process, through upregulation of

endometrial receptivity-related gene expression. Another

hypothesis in favour of the present findings, was published

by Huang et al. who confirmed that a mechanical injury

may enhance uterine receptivity, and if the immune system

was stimulated with an injury, the immune and inflamma-

tory response may in turn promote the endometrial recep-

tivity to the implanting embryo [35].

Conclusion

The present authors believe, that endometrial injury,

bluntly induced by hysteroscopy, or via an endometrial

sampling pipelle, might be helpful to increase the implan-

tation rate in cases undergoing an ICSI-ET procedure the

cycle after. Pregnancy rate did not significantly change.

Further research is still needed to verify these results.
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Table 3. — Comparison between the studied groups ac-
cording to implantation rate.

Group A Group B Group C χ

2 p
No. of fetuses 54 90 40

Total no. of 16.505

*

<0.001

*

embryos transferred 171 173 179

Implantation rate 31.6% 52.0% 22.3%

p
1

<0.001

*

, p
2

<0.001

*

, p
3

<0.001

*

χ

2

: Chi square test; p
1

: p value for comparing between group A and B;

p
2

: p value for comparing between group A and C;

p
3

: p value for comparing between group B and C;

*: statistically significant at p ≤ 0.05.

Figure 1. — Comparison between the studied groups according to

implantation rate.
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