
Introduction
Intrauterine insemination (IUI) is considered as one 
of the most common types of artificial insemination, 
through which controlled ovarian stimulation may or may 
not be used. This method is used to treat various types 
of infertility such as male factor, cervical factor, ovulation 
disorder, mild endometriosis (which does not involve 
fallopian tubes), and infertility with unknown causes 
(1). In addition, it is chosen as the first-line treatment 
for infertility due to the low cost and less invasive nature. 
According to various studies, the incidence of pregnancy 
rate is 7% to 22% in each period (2) although very low 
(4%) and high pregnancy (40%) rates in IUI are not 
reported as well (3,4).

Sperm health indicators including the number, 
morbidity and morphology, and improvement of 
implantation are considered among success factors in 
the IUI (5,6). The improvement of implantation is one 
of the most commonly used treatments for infertility 
with a complex and multidimensional process including 

an increase in growth factor and cytokines that regulate 
inter-embryo and endometrial interactions (7).

The successful implantation of a fetus requires two factors 
such as a healthy embryo and a healthy endometrium. Any 
kind of embryonic anomalies, endometrium or immune 
system defects leads to an implantation insufficiency (8).

Further, endometrial mechanical manipulation 
increases the endometrial receptivity by altering the gene 
expression of laminin alpha 4 genes, alpha 6 integrin, 
metalloprotein matrix, and glycollin (9) and an increase in 
implantation may be due to endometrial regeneration as 
well. Endometrial scratching is an affordable and tolerable 
method in patients who are in vitro fertilization (IVF) 
candidates, which increases the likelihood of pregnancy 
and birth rate. Barash first reviewed this issue in his study 
and concluded that women who underwent IVF and 
received a biopsy experienced pregnancy rates twice as 
high as the control group (10).

However, the data on the effect of endometrial scratching 
in IUI is insufficient. Further, studies focusing on the 
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endometrium in IUI/IVF cycles revealed that there is an 
inconsistency in the days of injury to the endometrium, 
scratching methods, and the number of the required 
scratches. Thus, the current study aimed to assess the rate 
of pregnancy using endometrial scratch on the third day 
of the cycle in infertile couples opting for the IUI.

Materials and Methods 
The present randomized clinical trial study was conducted 
at Vali-Asr Infertility Clinic in Imam Khomeini Hospital, 
Tehran between November 2017 and January 2019. After 
giving informed consent, 120 women candidates for IUI 
entered the study and were divided into intervention and 
control groups.

The inclusion criteria included being as women with 
primary or secondary infertility with unknown causes, 
being within the age range of 21-35 years, having a body 
mass index (BMI) of 18-30, having a normal hormonal 
profile (FSH<10) and thyroid test, having no adnexal mass 
in ultrasound examination, and being in the menstrual 
cycle of 25-31 days. Cases of abnormal prolactin, myoma, 
and systemic disease were excluded from this study. Both 
groups were matched in terms of age, infertility duration, 
and history of IUI or IVF.

All the study subjects underwent controlled ovarian 
stimulation using letrozole. In both groups, ovulation was 
induced by letrozole (Tehran Chimi Company, Iran) 2.5 
mg/BD on days 3 to 7 of the cycle. Then, follicle monitoring 
was started from day 8 of the cycle. In addition, HCG 
100001U (Choriomon, IBSA) was injected intramuscularly 
when 1-2 follicles reached 18 mm or over in diameter, 
followed by performing IUI 36-38 hours after injection, as 
well as a pregnancy test 15 days later. Luteal phase support 

was performed with the vaginal progesterone (Cyclogest, 
Actover Company, Iran) 400 mg twice daily for 15 days. 
In the intervention group, the endometrial cavity on the 
posterior wall was scratched with the vaginal cannula No. 
4 (Vitaimed Instrument Company, LTD, Iran) by a single 
infertility specialist on day 3 of the cycle in addition to 
the routine procedure. The main outcome measurements 
were the rate of chemical and clinical pregnancy and the 
secondary outcome measurements included the abortion 
and ectopic pregnancy rate. Patients with a positive 
pregnancy test were followed up to 20 weeks of pregnancy. 
However, those with negative pregnancy tests were allowed 
to try spontaneous conception for one cycle. Chemical 
pregnancy rate and clinical pregnancy (viable intrauterine 
pregnancy by ultrasound) were the primary outcomes. 
Moreover, the rates of the loss of pregnancy and ectopic 
pregnancy were considered as secondary outcomes.

Statistical Analysis
The SPSS 19 package program (SPSS Inc, an IBM 
Company) was used to do all the statistical analyses. 
Furthermore, the Mann-Whitney test was utilized for data 
with no normal distribution and the chi-squared test was 
used for qualitative variables. The P<0.05 was considered 
statistically significant.

Results
A total of 120 patients suffering from primary or secondary 
infertility were studied in 2 intervention (n = 60) and 
control (n = 60) groups. Of these, the cycles of 2 subjects 
were cancelled, including one in the intervention and 
the other in the control groups due to inducing multiple 
mature follicles and no response to induction (Figure 1).
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Figure 1. Consort Flow Diagram.
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The participants in both groups were comparable with 
respect to age, BMI, and other baseline parameters (Table 
1). The mean endometrial thickness on the third day 
of the cycle was the same between the intervention and 
control groups. However, the mean of the endometrial 
thickness (millimeter) measured on the day of the trigger 
was higher (P = 0.036) in the intervention group (Table 2).

The chemical pregnancy rates in intervention and 
control groups were 12/59 (20.3%) and 10/59 (16.9%), 
respectively, and thus the difference was not statistically 
significant (P = 0.636), the details of which are provided 
in Table 3.

The overall clinical pregnancy rates were 11/59 (18.6%) 
and 10/59 (16.9%) in intervention and control groups, 
respectively, and the difference was not statistically 
significant (P = 0.810). Furthermore, the abortion rates 
were 1/59 (1.7%) and 3/59 (5.1%) in the intervention and 
control groups, respectively (P = 0.303). Finally, no cases 
of ectopic pregnancy were found in either group.

Discussion
The present study was aimed to investigate the role of 
endometrial scratching in infertile couples undergoing 
ovulation induction in the IUI cycles. The results of the 
study showed no significant difference in chemical and 
clinical pregnancy, abortion, and ectopic pregnancy rates 
in patients undergoing endometrial scratching in the early 
proliferative phase during the stimulation cycle. However, 

other studies demonstrated a significantly higher clinical 
pregnancy rate in patients which endometrial scratching 
in the mid proliferative phase of stimulation in the IUI 
cycle (7,11,12).

Similarly, Soliman and Harira found a significantly 
higher biochemical, clinical, and ongoing pregnancy rate 
in the scratching group in the mid proliferative phase of 
the IUI cycle (13). The results of these studies (7,11-13) 
are not consistent with those of the present study.

In the study of Zarei et al, endometrial biopsy was 
performed on a day between 6 and 8 of the cycle before 
the IUI. The results indicated that the local damage 
to endometrium in the cycle before the IUI is not 
associated with an increase in pregnancy and abortion 
rates or endometrial thickness (14). In the clinical trial 
by El-Khayat et al, the endometrial injury was done using 
hysteroscopy and tooth forceps. The results demonstrated 
no significant difference in clinical pregnancy rates 
in endometrial scratching compared with performing 
hysteroscopy in female candidates of the IUI (15).

In addition to interventional studies (7,11-15), a review 
article study was conducted and its results suggested no 
probability of an increase in pregnancy rate in the IUI 
cycles and it was recommended to conduct larger sample 
size clinical studies (16). Another systematic review and 
meta-analysis suggested that endometrial scratch injury 
performed once, preferably during the follicular phase of 
the same cycle of the IUI with flexible aspiration catheters, 

Table 1. Baseline Characteristics of the 2 Groups

Characteristics Injury Group (n=60) Control Group (n=60) P Valuea

Age (y), (Mean ± SD) 28.66±4.33 29.33±3.65 0.526

Educationb, No. (%) 0.308

Lower diploma 41 (68.3%) 33 (55%)

Diploma 14 (23.3%) 31 (35%)

Higher diploma 5 (8.3%) 6 (10%)

BMI (kg/m2), (Mean ± SD) 25.65±2.74 25.71±2.84 0.875

Duration of infertility (y), (Mean ± SD) 3.25±1.95 3.50±2.03 0.53

Type of infertilityb, No. (%) 0.673

Primary 46 (76.7%) 44 (73.3%)

Secondary 14 (23.3%) 16 (26.7%)

Number of previous IUI (n) 0.23±0.46 0.31±0.53 0.385

Number of previous IVF (n) 0 0 0.156

AMH (ng/mL) 2.44±0.54 2.50±0.63 0.955

SD: Standard deviation; BMI: Body mass index; IUI: Intrauterine insemination; IVF: In vitro fertilization; AMH: Anti-Müllerian hormone.
aMann–Whitney test; bChi-square test.

Table 2. Clinical Characteristics After Intervention in the 2 Groups

Intervention Group (n=59) Control Group (n=59) P Valuea

Endometrial thickness (mm) in day of cycle (Mean ± SD) 3.41±0.48 3.30±0.44 0.236

Endometrial thickness (mm) in the day of HCG injection (Mean ± SD) 8.65±0.76 8.25±1.37 0.036

Number of follicles ≥18 mm (n) on day of HCG injection (Mean ± SD) 1.18±0.39 0.70±0.76 0.0001

SD: Standard deviation; HCG, Human chorionic gonadotropins.
aMann–Whitney test.
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may improve clinical pregnancy and ongoing pregnancy 
rates in IUI cycles (17).

Different findings and contradictory results of the 
above-mentioned studies are supposed to be related to the 
differences in the design, sample sizes, and the method 
of conducting the studies. In these studies, the time of 
creating the scratch was different, which was probably 
effective in the outcome. In addition, the probable reason 
may be the longer duration between scratching and the 
IUI, leading to the limited benefit of endometrial injury. 
In some other different studies (7,11,12), scratching 
was done on different days of the previous luteal or 
proliferative phase of the menstrual cycle prior to the 
IUI cycle. Moreover, different factors influencing the 
IUI outcome, including women’s age, BMI, need future 
confirmation by randomized trials (16). 

However, further studies are required to clarify this 
inconsistency. Furthermore, the pipelle was employed in 
this study while biopsy or other methods of endometrial 
scratching were adopted in some previous studies. so 
far, the proof is still insufficient regarding the benefits 
of endometrial scratching in the IUI and assisted 
reproductive treatment cycles because of the limited 
sample size and the poor quality of the studies (10). 
Therefore, if the results of the future study show that 
localized endometrial injury in infertile couples choosing 
IUI increases the pregnancy rates, thus it can be carried 
out prior to other therapeutic interventions, reducing 
the cost of treatment and psychological stress in infertile 
couples during infertility treatment.

The low sample size is considered as the main limitation 
of the present study.

Conclusions
According to the findings of this study, the endometrial 
scratch cannot improve pregnancy rate using pipelle in the 
early proliferative phase. The final decision on whether 
to apply endometrial scratches requires more extensive 
clinical trials.
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