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 Modern and retrospective scientific literature on the issue of one of the 

additional interventions in in vitro fertilization was analyzed. There is an 

increase in infertility around the world, so many patients resort to 

assisted reproductive technologies. A history of unsuccessful in vitro 

fertilization occurs in 10-30% of women. The main goal in reproduction 

at the moment is to increase the likelihood of successful implantation of 

the embryo after transfer to the uterine cavity. Endometrial scratching is 

an additional procedure carried out in preparing a woman for in vitro 

fertilization. The reviewed studies have conflicting data. The issue of 

using scratches on the endometrium to increase the implantation capacity 

of the endometrium requires detailed study. This review summarizes the 

available data on the effectiveness of endometrial scratching. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. What is scratching? 

Infertility affects 15% of couples of reproductive age in the world [1]. Infertility is a disease of the male or 

female reproductive system, defined as the inability to achieve pregnancy after regular unprotected sexual 

intercourse for 12 months or more [2]. Such couples are forced to seek help from specialists. According to 

IVF-Worldwide, 10-30% of patients have a history of unsuccessful in vitro fertilization, so the topic of 

developing additional ways to increase the implantation capacity of the endometrium remains relevant [3]. 

Methods of in vitro fertilization (IVF) do not always lead the patient to the desired pregnancy. Additional 

interventions affecting the implantation ability of the endometrium are being actively developed, one of 

them is endometrial scratching. Scratch is translated from English as a scratch, so the essence of this 

method is local damage to the endometrium [4]. Scratching is a simple and inexpensive procedure that takes 

place with minimal discomfort for the patient. The technique can be performed using several devices, such 

as a soft plastic catheter for endometrial biopsy, a Karman cannula, and a Novak curette. They cause a 

superficial wound on endometrium. 

 

In the 1900s, the first experiments of this method on animals took place. In 1907, it was first revealed in 

guinea pigs that endometrial scratching during the progestational phase increases endometrial 

decidualization. A human study was conducted centuries later [5]. 
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2. What are hypotheses of this method? 

There are three hypotheses to justify the use of scratching in practice. The first is that local damage to the 

endometrium causes a local inflammatory reaction, which includes dendritic cells, macrophages, and anti-

inflammatory cytokines such as tumor necrosis factor-a, interleukin-15 macrophage inflammatory protein 

1b, and so on. This process will promote embryo adhesion and implantation into the endometrium [6], [7]. 

The second hypothesis states that damage to the endometrium may contribute to its decidualization. This 

increases the susceptibility of the endometrium to the embryo. The latest hypothesis is that scratching the 

endometrium slows down its growth during ovarian stimulation. As a result, this leads to better 

synchronization between the endometrial surface and embryo development [8], [9]. These data are proven 

by studies, but not demonstrated in humans. 

 

3. Researches 

In 2015, a randomized study was conducted by [10]. It was attended by 387 women with unsuccessful IVF 

attempts. They were divided into 2 groups: in group A (n=193), scratching was done twice on the 21st day 

of the menstrual cycle and 2-3 days after the first pipel biopsy, before the IVF program. In group B 

(n=194), endometrial scratching was not performed. The number of successful pregnancies increased in 

group A, but the authors did not find a statistically significant difference in the frequency of live births 

between the groups (47.2% vs. 38.1%; p=0.08). Regression analysis showed that local endometrial trauma 

in women with 2 or more unsuccessful IVF attempts had a pronounced positive effect on the frequency of 

pregnancy and live birth. This allowed us to conclude that scratching has a positive effect on the receptive 

properties of the endometrium in women with 2 or more unsuccessful IVF attempts, in contrast to patients 

with fewer failures. 

 

Studying the effect of scratching on the successful outcomes of IVF cycles in patients with unsuccessful 

implantations, [11] compared 2 groups of women: in the 1st (n=30), a pipel biopsy of the endometrium was 

performed in the cycle before embryo transfer on the 14th-21st day of the menstrual cycle; the participants 

of the 2nd group (n=30) were not scratched. As a result of the study, the implantation rate in group 1 was 

19.4%, and in group 2 - was 8.1% (p=0.028). At the same time, the frequency of early pregnancy losses was 

higher in group 1 compared to group 2 (10.0% vs. 3.3%), while the frequency of childbirth in group 2 was 

higher than in group 1 (3.3% vs. 10%). There was no statistical difference in the frequency of ongoing 

pregnancies (16.7% vs. 0.0%; p=0.052), pregnancy losses (6.7% vs. 3.3%; p=0.99). The authors conclude 

that endometrial scratching favorably affects the frequency of implantation in patients with repeated 

unsuccessful IVF attempts. 

 

Also in 2015, C.Nastri et al. conducted a systematic review of randomized controlled trials to study the 

effect of scratching before embryo transfer in IVF patients on the frequency of pregnancies. The article 

included 14 studies involving 1,063 women who were scratched. In 13 studies, scratching was performed 

between the 7th day of the menstrual cycle preceding embryo transfer and the 7th day of the treatment cycle 

immediately before embryo transfer. In one study, endometrial scratching was performed on the day of 

transvaginal puncture and oocyte sampling. After analyzing the results of the studies, the authors concluded 

that the frequency of pregnancies and childbirth in the scratching group was higher than in the control group 

(relative risk – 1.42, 95% confidence interval 1.08–1.85; p=0.01). However, the effect of scratching on the 

frequency of spontaneous miscarriages has not been traced. The authors concluded that scratching has a 

positive effect on the frequency of pregnancies in women with 2 or more unsuccessful IVF attempts in the 

anamnesis, but note the need for further research in this direction [12]. 

 

In 2016, researchers sent a survey to clinics in Australia, New Zealand, and the UK that deals with 
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infertility. As a result, the response was received from 100 doctors, 26 nurses, and 17 embryologists; all the 

results were entered into the table. The most frequent (77%) indication for scratching was an unsuccessful 

IVF in the anamnesis. As for the time frame for this procedure, 89% of respondents prefer to do it before 

embryo transfer. Some clinicians offer this intervention to women with their first IVF attempt [13]. 

 

[14] investigated the effect of scratching on the effectiveness of the IVF program with donor oocytes, 

carried out directly in the cycle before embryo transfer, in patients with a thin endometrium (n=166). All 

women were divided into 5 groups according to endometrial thickness after 7-day use of estrogen 

preparations: A (n=92) – control group, patients with normal endometrial thickness, B1 (n=30) – with 

moderately thin endometrium, B1 (n=8) – with an extremely thin endometrium (M-echo up to 4 mm). There 

was no scratching in these groups. Group B2 (n=22) – patients with a moderately thin endometrium 

(thickness on the 8th day - up to 5-6 mm), group B2 (n=14) – women with an extremely thin endometrium 

(M–echo up to 4 mm). In these groups, scratching was performed on the 8th day of the cycle during 

hysteroscopy. As a result of the study, there was a tendency to increase the frequency of pregnancy when 

performing scratching in patients with extremely thin endometrium in groups B1 and B2 (12.5 and 21.4%, 

respectively). However, there was no statistically significant difference in the frequency of pregnancy in 

groups B1 and B2 (46.6 and 45.5%; p<0.99). The authors conclude that scratching had a positive effect only 

in patients with extremely thin endometrium. 

 

[15] conducted a retrospective study to assess the effect of endometrial scratching on the results of embryo 

transfer in IVF programs. The analysis included 238 patients undergoing treatment from January 2006 to 

2012. The women were divided into two groups, in which they were compared by several indicators: age, 

the number of unsuccessful IVF attempts, and the quality and number of transferred embryos. The results of 

the study did not show a statistically significant difference in the frequency of implantations, clinical and 

ongoing pregnancies between the groups (28%, of which clinical pregnancies – 34 and 18.4% versus 30, 

40.3 and 29% in the study group and the control group, respectively). This study concludes that mechanical 

damage to the endometrium does not improve the outcomes of assisted reproductive technology programs. 

There are still studies that have not shown a significant increase in positive outcomes [16], [17]. 

 

Another study was launched in 2017. It involves 900 women, half of whom will be scratched in the luteal 

phase of the cycle before ovarian hyperstimulation. The aim is to determine the frequency of live births 

during repeated IVF attempts, multiple pregnancies, miscarriages, and genetic features of endometrial 

tissues that may affect unsuccessful implantation [18]. 

 

In 2019, a multicenter study was conducted on the effect of endometrial scratching in women who had a 

history of IVF. 1364 women underwent IVF with fresh or frozen embryos. However, the number of 

attempts before that is not the method of choice. The intervention was performed between the third day of 

the monthly cycle and the third day of the IVF cycle using a catheter. The authors found no significant 

group differences in outcome (26.1% of women in both groups gave birth to a live child). Moreover, 337 

patients with two or more unsuccessful embryo transfer attempts in the anamnesis did not have significant 

improvements during scratching [19]. 

 

Thus, it would be possible to exclude this method from medical practice, but stratified randomization was 

not carried out for the second factor determining the subgroups. The question of its positive impact remains 

open. 

 

4. What is the result? 
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In conclusion, it should be noted that the quality of research and the volume of groups varies widely, so 

there is no concrete data on improving embryo implantation when using scratching yet. With the help of 

large randomized controlled trials and evidence-based data, it is necessary to develop optimal protocols for 

improving implantation ability in women with unsuccessful attempts at in vitro fertilization. The results 

presented in this review are an intermediate link for larger-scale studies. It is worth noting that usually new 

medical procedures are slowly being introduced into medical practice, but endometrial scratching is an 

intervention that is being introduced into clinical practice at a rate exceeding the time required to obtain 

good quality evidence. The procedure has become so popular that a recent survey showed that 83% of 

clinicians surveyed recommended endometrial scratching, 77% of whom advised it to women undergoing 

IVF and ICSI, 3.6% to women suffering from habitual miscarriage, and another 3.6% even recommended it 

to women trying natural or intrauterine insemination [20]. 

 

It is important to note that most studies contain a heterogeneous group of patients. The transfer of fresh and 

frozen embryos are different groups, and it is not quite right to combine them in one study. The dynamic of 

the endometrium are different in these two cycles. Currently, a large randomized control study E-Freeze is 

being conducted in the UK, which studies the increase in the implantation capacity of the endometrium in 

women in cycles with frozen embryos compared with fresh ones. The results are not yet clear [21]. 

 

At the moment, most studies demonstrate improved outcomes in women with a history of unsuccessful IVF 

attempts. 
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