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ABSTRACT— Ultrasound examination at day of triggering is preferred to assess endometrial thickness 

since it’s a non invasive procedure. It has been found in various studies that thin endometrium is correlated 

to poor results in cycles of “intracytoplasmic sperm injection”. Nevertheless, the issue that endometrial 

thickness greater than certain cutoff value association with better ICSI outcome is still controversial and 

need further deep research work both clinically and experimentally. The goal of the current research is to 

evaluate the correlation of endometrial thickness evaluated by ultrasound examination to the outcome of 

ICSI cycles in a sample of Iraqi infertile women. The current cross sectional study included 290 infertile 

women undergoing ICSI cycles in a single fertility center in Iraq. We retrieved the clinical reports of those 

women from the archival pool present in this center. The following variables were reported: age of women, 

infertility duration, body mass index (BMI), type of infertility and thickness of endometrium estimated by 

ultrasound at day of trigger and result of pregnancy test. At the end of the study, positive pregnancy test was 

reported in 98 women out of 290 participants making the pregnancy rate at 33.8 %. Type of infertility, 

duration of infertility, body mass index and age were not significantly associated with pregnancy outcome (p 

> 0.05). Mean endometrial thickness in those with a pregnancy test that is positive was higher significantly 

than that of those with pregnancy test that is negative. The analysis of Receiver operating characteristic has 

been utilized to determine endometrial thickness cutoff value, figure 2 and table 3. The cutoff value was > 

9.3 mm with 74.4 % accuracy level. Our study revealed that ultrasound examination at day of trigger of 

women undergoing ICSI is a valuable mean in determining positive pregnancy outcome by defining the 

thickness of endometrium and that endometrium thickness greater than 9.3 mm is the best predictor of 

positive ICSI outcome. 
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1. INTRODUCTION 

When couples fail to possess clinical childbearing following single year of unprotected intercourse that is 

regular, the problem is designated as infertility [1], [2]. Globally it affects about 8 -12 % of couples within 

reproductive age [3]. The reasons behind infertility might be attributable to male factors, female factors, 

combined factors or unexplained factor [4], [5]. In general, males account for about 20-30 % of cases [3]. 

Female factors account for approximately 47 % [4]. These female factors may be categorized into a variety 

of causes such as hormonal problems, genital tract anatomical problems, ovarian related factors and other 
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causes [4]. 

 

The introduction of assisted reproductive techniques had substantially raised the chance of clinical 

childbearing in infertile individuals and these techniques included “in vitro fertilization (IVF)” and 

“intracytoplasmic injection (ICSI)” [6], [7]. The factors that determine the primary outcome of ICSI, 

namely clinical pregnancy, are multiple and include age of women, age of male partner, hormonal levels, 

oocyte count and quality and embryo count and quality in addition to other factors [8- 11]. One of these 

important predictors is endometrial thickness assessed by ultrasound examination. Ultrasound examination 

at day of triggering is preferred to assess endometrial thickness since it’s a non invasive procedure [12]. 

 

It has been found in various studies endometrium which is thin is correlated to poor outcome in cycles of 

ICSI [13], [14]. Nevertheless, the issue that endometrial thickness greater than certain cutoff value 

association with better ICSI outcome is still controversial and need further deep research work both 

clinically and experimentally [15]. Some authors reported that thicker endometrium is associated with better 

clinical pregnancy outcome [16], whereas, other authors reported that endometrium that is thick is 

correlated to more rate of miscarriage or failure of implantation [17]. 

 

In addition to clinical pregnancy outcome, it had been shown that endometrium that is thin may be 

correlated to adverse maternal outcome such as hypertensive disorder [18] or adverse fetal outcome such as 

small for gestational age [19]. 

 

Therefore, assessment of endometrial thickness using ultrasound in women undergoing ICSI is mandatory 

for predicting pregnancy outcome as well as fetal and maternal outcomes. The target of the current research 

is to evaluate the correlation between endometrial thickness evaluated by ultrasound examination and the 

outcome of ICSI cycles in a sample of Iraqi infertile women. 

 

2. Patients and methods 

The current cross sectional study included 290 infertile women undergoing ICSI cycles in a single fertility 

center in Iraq. We retrieved the clinical reports of those women from the archival pool present in this center. 

The following variables were reported: age of women, infertility duration, body mass index (BMI), type of 

infertility and thickness of endometrium estimated by ultrasound at day of trigger and result of pregnancy 

test. 

 

The research approval has been issued by the authority of ethical approval belonging to the “college of 

medicine / University of Al-Qadisiyah”. Formal agreement was issued by the health directorates belonging 

to governorates at which the study was carried out. 

 

The data were transferred into a spread sheet of the software: statistical package for social science (USA, 

Chicago, IBM, SPSS, version 16) and statistical analysis was done using this software in addition to 

Microsoft Office Excel 2007 and Mecalc statistical software. Quantitative variables were presented using 

range, mean and standard deviation. Nominal information was shown as percentage and count. Student t-

test has been utilized to compare mean differences of quantitative variables. Chi-square test has been used 

to study association between nominal data and pregnancy outcome. The analysis of Receiver operating 

characteristic (ROC) has been utilized to figure out endometrial thickness cutoff value. The significance 

level was considered at p ≤ 0.05. 

 

3. Results 
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When the research was finished, positive pregnancy test was reported in 98 women out of 290 participants 

making the pregnancy rate at 33.8 %, figure 1. Demographic characteristics of infertile women categorized 

according to results of pregnancy test are shown in table 1. Type of infertility, duration of infertility, body 

mass index and age were not significantly associated with pregnancy outcome (p > 0.05). Comparison of 

mean endometrial thickness measured by ultrasound at day of trigger between positive pregnancy group and 

negative pregnancy group is shown in table 2. Mean endometrial thickness in those with a pregnancy test 

that is positive was higher significantly than that of those with pregnancy test that is negative. The analysis 

of Receiver operating characteristic has been utilized to determine endometrial thickness cutoff value, 

figure 2 and table 3. The cutoff value was > 9.3 mm with 74.4 % accuracy level. 

 

 
Figure 1: Pie chart showing the rate of positive pregnancy according to biochemical pregnancy test 

 

Table 1: Demographic characteristics of infertile women categorized according to results of pregnancy test 

Characteristic 
Total  

n = 290 

Positive pregnancy  

n = 98 

Negative pregnancy  

n = 192 
p 

Age (years)     

Range 18 -44 18 -44 18 -44 
0.577 I  

NS 
Mean ±SD 31.24 ±6.14 30.96 ±6.02 31.39 ±6.21 

≤ 35 years, n (%) 214 (73.8 %) 76 (77.6 %) 138 (71.9 %) 
0.298 C  

NS 
> 35 years, n (%) 76 (26.2 %) 22 (22.4 %) 54 (28.1 %) 

BMI (kg/m2)     

Range 17.57 -48.8 18.59 -43.1 17.57 -48.8 
0.801 I  

NS 
Mean ±SD 28.60 ±4.58 28.51 ±4.34 28.65 ±4.70 

Normal weight, n (%) 62 (21.4 %) 21 (21.4 %) 41 (21.4 %) 
0.943 C  

NS 
Overweight, n (%) 125 (43.1 %) 41 (41.8 %) 84 (43.8 %) 

Series1
Negative 

pregnancy
192

66.2%

Series1
Positive 

pregnancy
98

33.8%
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Obese, n (%) 103 (35.5 %) 36 (36.7 %) 67 (34.9 %) 

Duration of infertility (years)     

Range 1 -23 2 -23 1 -21 
0.561 I  

NS 
Mean ±SD 7.63 ±4.41 7.84 ±4.62 7.52 ±4.30 

Type of Infertility     

Primary, n (%) 210 (72.4 %) 64 (65.3 %) 146 (76.0 %) 
0.053 C  

NS 
Secondary, n (%) 80 (27.6 %) 34 (34.7 %) 46 (24.0 %) 

NS: not significant; C: chi-square test; I: independent samples t-test; BMI: body mass index; SD: standard 

deviation; n: number of cases 

 

Table 2: Comparison of mean endometrial thickness measured by ultrasound at day of trigger between 

positive pregnancy group and negative pregnancy group 

Characteristic 
Total  

n = 290 

Positive pregnancy  

n = 98 

Negative pregnancy  

n = 192 
p 

Endometrial thickness (mm)     

Range 4 -14.5 6 -14.5 4 -12.2 
< 0.001 I*** 

Mean ±SD 8.87 ±1.58 9.74 ±1.43 8.42 ±1.46 

***: significant at p ≤ 0.001; I: independent samples t-test; SD: standard deviation; n: number of cases 

 

 
Figure 2: Curve analysis of “Receiver operating characteristic (ROC)” to find the ideal value of cutoff of 

endometrial thickness in terms of sensitivity and specificity that can predict positive pregnancy test 
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Table 3: Characteristic of ROC analysis 

Characteristic Results 

Cutoff  >9.3 mm 

AUC 0.744 

95 % CI 0.690 - 0.794 

p-value < 0.001 *** 

Sensitivity % 61.2 

Specificity % 78.1 

Accuracy % 74.4 

AUC: are under curve; CI: confidence interval; ***: significant at p ≤ 0.001 

 

4. Discussion 

Infertility is one of the major health issues worldwide and in our country. Treatment of infertility requires 

improvement of number of predictors of ICSI outcomes including endometrial thickness that can be easily 

determined using ultrasound examination at day of trigger. In the current study we were able to show that 

endometrial thickness assessed by ultrasound can be a significant predictor of positive pregnancy test in a 

group of Iraqi couples subjected to ICSI. In addition we showed that age of mother, body mass index, type 

of infertility and duration of infertility lacks the predictive capability of thickness of endometrium in 

determining positive pregnancy test since the association between these parameters and pregnancy test was 

not significant. 

 

Some authors have previously defined certain cutoff values of endometrial thickness to be associated with 

ICSI outcomes such as 7, 6.5 and 14 mm [3]. However, in our study we found that a cutoff value of > 9.3 

mm was the ideal predictor of positive pregnancy outcome with an acceptable accuracy level. 

 

According to one previous meta-analysis, it has been shown that thin endometrium, thickness below pre-

define cutoff value, was associated with significantly lower pregnancy outcome in ICSI cycles [3]. This 

finding is indeed in agreement with our finding and is also supported by the finding of several previous 

studies [20], [21]. 

 

The possible mechanism of thin endometrium development is not clear but it has been linked to oxygen 

level in basal layer and to differential expression of a number of transcriptional factors [22- 24], but this 

issue is somewhat away from the target of the current research. 

 

In addition, to raising chance of pregnancy in women underlying ICSI when the endometrial thickness is 

increased by a number of medical interventions, maternal and fetal outcomes can also be improved. As we 

said previously it had been shown that endometrium that is thin may be correlated to adverse fetal as well as 

maternal outcomes [18], [19]. 

 

The sample size in our study was 290 and in our opinion this relatively large sample size in such an Iraqi 

study is sufficient to make solid evidence about the role of ultrasound examination in predicting pregnancy 

outcome in women undergoing ICSI cycles. It appears that adopting strategy of increasing the thickness of 

endometrium should be a routine step in assisted reproductive technology institutes in Iraq. 

 

5. Conclusion 

Our study revealed that ultrasound examination at day of trigger of women undergoing ICSI is a valuable 
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mean in determining positive pregnancy outcome by defining the thickness of endometrium and that 

endometrium thickness greater than 9.3 mm is the best predictor of positive ICSI outcome. 
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