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Abstract

Background: Infertility remains a great social, economic and social problem since long. The specialist and experts of every field
contribute their part to either reduce its unfavorable outcomes or cure it. In such situation the experts of ultrasound also put forward
their services to find solution for this great problem. With the advent of ultrasound now it is too easy to observe uterus, ovaries,
and endometrium etc. As endometrium is under the hormone activities and prepare for the implantation zygote and if not prepared
remain deprived of implantation. This research is therefore trying to the evaluate the role of endometrium in infertility.

Objective: To find if endometrial thickness at proliferative phase is a predictor of infertility.

Material and methods: It was Cross sectional analytical study conducted at University Ultrasound clinic, Green town Lahore and
Gilani Ultrasound Center, Lahore for the duration of 9 months. 170 females were included. Convenient sampling technique was
used. Group I: All the married infertile females in proliferative phase. Group I1: All married fertile females in proliferative phase.
All married infertile females with any abnormality were excluded.

Results: The infertile group has a mean endometrial thickness of 4.9875 mm with a standard deviation of 1.36404 mm, while the
fertile group has a mean endometrial thickness of 7.2111 mm with a standard deviation of 2.07984 mm. Results suggest that the
endometrial thickness between the fertile and infertile groups appears to be considerably different, with the fertile group having a
thicker endometrium than the infertile group.

Conclusion: Study concluded that the thin endometrium is less favorable to implantation than thick endometrial. These findings
suggest that endometrial thickness is an important factor in fertility, and that individuals with thinner endometrial linings may have
a higher risk of infertility.
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INTRODUCTION

Infertility is defined as a year of no conception with exposed sexual activity within the menstrual cycle's ovulation
cycle +2. Both men and women who are infertile have reported about being depressed, helpless, and under stress in
their marriages. Women are 2-3 times as likely than males to experience major depression associated with infertility.3*
According to the WHO infertility is defined clinically as "a disease of the reproductive system defined by the failure
to achieve a clinical pregnancy after 12 months or more of regular unprotected sexual intercourse,"® The 12-month
prevalence in developing countries ranges from 6.9% to 9.3%. There are substantial regional differences, and these
variations can be largely attributed to various environmental, cultural, and socioeconomic factors. &7 Overall, it was
found that 10.1% of males and 12.5% of women have infertility.® Population of Pakistan's is growing rapidly, its
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infertility rate is 21.9% (primary 3.5% and secondary 18.4%), despite the country's population growth rate being
around 2%.° There are many reasons for infertility, but the most common are issues with ovulation (tumors /cysts, use
of different medications, hormone imbalance, thyroid gland disorders, stress, obesity), and extreme exercise.
Endometrial thickness and patterns were two key anatomical factors that were recommended to be estimated by
ultrasonography, where the uterine cavity is shown by a prominent bright line and the outer lines indicate the
endometrium's basal layer. The functional layer of the endometrium may be indicated by the hypo-echogenic patches
that run between the two outer lines and the central line.!® These patients' endometrial characteristics, such as
endometrial thickness, endometrial layering, and endometrial blood flow, were seen sonographically during the usual
mid-cycle.!* In the phase of proliferation, the endometrium's normal thickness increases as a result of estrogen. The
endometrium creates an attachment site for the first embryos until the placenta develops after ovulation. As a result,
the endometrium’s development during the follicular phase presents significant risks to the uterus' ability to function
as a reproductive organ.'?1?

This study aimed to evaluate the association between endometrial thickness and infertility. Deficient endometrial
thickness is one of the many causes of infertility. The research aims to compare endometrial thickness with infertility
to highlight the potential role of deficient endometrial thickness in infertility.

MATERIALS AND METHODS

It was Cross sectional analytical study conducted at University Ultrasound clinic, Green town Lahore and Gilani
Ultrasound Center, Lahore for the duration of 9 months. 170 females were included. Convenient sampling technique
was used. Group I: All the married infertile females in proliferative phase. Group 11: All married fertile females in
proliferative phase. All married infertile females with any abnormality were excluded. Toshiba Xerio with convex
transducer, frequency ranging 3-6 MHZ with color, power and pulsed Doppler. Informed consent was obtained from
all the patient after explaining the entire procedure and benefits to them. While following the AIUM-guidelines for
obstetrical and gynecological Ultrasound, all the patients were scanned trans abdominally with full urinary bladder.
Optimum image resolution was obtained with the adjustment of settings. The maximum endometrial thickness was
measured in long axis view. Data was evaluated and analyzed with SPSS version 25. The quantitative data (Age,
endometrial thickness) are presented in the form of descriptive statistics, mean + S.D, and qualitative data like fertility
and infertility are presented by percentage, frequency, whisker box plot and bar charts or pie charts. Independent t-
test was applied to find the association between endometrial thickness and infertility.

RESULTS
Mean age was 31.26 + 5.64 years. The mean value of day of menstrual cycle was 12.59 + 3.50 and mean of endometrial
thickness was 6.16 + 2.09 mm.

Table 1: Mean and standard deviation of endometrial thickness in fertile and infertile females.

Group Statistics

| Infertility/fertility | N Mean Std. Deviation | Std. Error Mean
i . Infertile 80 4.9875 1.36404 .15250
Endometrial thickness(mm) .
Fertile 90 7.2111 2.07984 .21923

The infertile group has a mean endometrial thickness of 4.9875 mm with a standard deviation of 1.36404 mm, while
the fertile group has a mean endometrial thickness of 7.2111 mm with a standard deviation of 2.07984 mm.

Table 2: Independent sample t-test for endometrial thickness and infertility.
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Independent Samples Test

Levene's Test for

t-test for Equality of Means

Equality of
\Variances
IF Sig. t df Sig. (2-tailed) |Mean Std. Error [95% Confidence
Difference Difference |Interval of the
Difference
Lower Upper
Equal variances 10.029  [002 -8.132 (168 .000 -2.22361 27343 |-2.76342 |-1.68381
Endometrial assumed
thickness(mm) Equal variances not -8.326 [155.067 |.000 -2.22361 26706  |-2.75116 [-1.69607
assumed

Results suggest that the endometrial thickness between the fertile and infertile groups appears to be considerably
different, with the fertile group having a thicker endometrium than the infertile group.

Table 3: Mean and SD of endometrial thickness in primary and secondary infertility/

Report
Endometrial thickness(mm)
Infertility/fertility Mean N Std. Deviation
fertile 7.2111 90 2.07984
primary infertility 4.9107 56 1.26888
secondary infertility | 5.1667 24 1.57885
Total 6.1647 170 2.09450

The fertile group has a mean endometrial thickness of 7.2111 mm with a standard deviation of 2.07984 mm, based on
a sample size of 90 individuals. The primary infertility group has a lower mean endometrial thickness of 4.9107 mm
with a standard deviation of 1.26888 mm, based on a sample size of 56 individuals. The secondary infertility group
has a slightly higher mean endometrial thickness of 5.1667 mm with a standard deviation of 1.57885 mm, based on a
smaller sample size of 24 individuals.

Figure 1: Bar chart between endometrial thickness and fertility/infertility
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According to the bar chart, the majority of individuals with endometrial thickness between 4mm and 8mm are fertile.
Specifically, there are 35 individuals with endometrial thickness of 4mm, 5mm, 6mm, or 7mm who are fertile.

Figure 2: Bar chart between age and fertility/infertility
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With a mean age of 31.25 years and a standard deviation of 5.64 years, the majority of participants are between the
ages of 28 and 35. It can also be seen that the highest number of fertile participants falls in the age group of 28 to 30

(years), with 10 and 11 participants respectively. On the other side, the age groups of 27-28 and 38-39 have the
highest proportion of infertile participants, with 11 and 10, respectively.
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Figure 3: Comparison of the mean of endometrial thickness infertility and fertile women.

DISCUSSION

The present study aimed to investigate the relationship between endometrial thickness and infertility. Results showed
that there is a significant difference in mean endometrial thickness between the fertile and infertile groups, with the
fertile group having a thicker endometrium. These findings are consistent with previous research that has demonstrated
the importance of endometrial thickness in fertility. A systematic review and meta-analysis by Kasius et al. (2018)
found that there is a positive association between endometrial thickness and pregnancy rates in in vitro fertilization
(IVF) cycles.** Another study by Zhang et al. (2016) reported that individuals with endometrial thickness below 7 mm
had a significantly lower pregnancy rate compared to those with thicker endometrium.*®

A study conducted by Acharya et al. (2014) studied the relation between endometrial thickness and fertility in women
with polycystic ovary syndrome (PCOS). The study found that endometrial thickness was significantly associated
with pregnancy outcomes in women with PCOS.* In a study by Maged et al. (2015), endometrial thickness was found
to be a predictor of pregnancy outcomes in women undergoing assisted reproductive technology (ART). The study
found that thicker endometrium was associated with higher pregnancy rates.” In a retrospective cohort study by Park
et al. (2016), endometrial thickness was found to be a significant predictor of clinical preghancy and live birth rates
in women undergoing frozen-thawed embryo transfer cycles.*® Another study conducted by Bu et al. (2017) studied
the relation between endometrial thickness and pregnancy outcomes in women undergoing IVF-ET cycles. The study
found that thicker endometria were associated with higher pregnancy rates.'® A retrospective cohort study by Huang
et al. (2017) found that endometrial thickness was significantly associated with pregnancy outcomes in women
undergoing frozen-thawed embryo transfer cycles.?’ In a study by Zhang et al. (2018), endometrial thickness was
found to be a predictor of pregnancy outcomes in women undergoing frozen-thawed embryo transfer cycles. The study
found that thicker endometrium was associated with higher pregnancy rates.? Li et al. 2019 conducted the study
between endometrial thickness and pregnancy outcomes in women undergoing I\VVF-ET cycles. The study found that
thicker endometrium was associated with higher pregnancy rates.??

Overall, the findings of the present study are consistent with previous research that has demonstrated a significant
association between endometrial thickness and fertility outcomes. In conclusion, the present study provides evidence
for a significant interaction effect between endometrial thickness and infertility. These findings suggest that
endometrial thickness is an important factor in fertility and may be a useful predictor of pregnancy outcomes.
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However, further research is needed to explore the specific nature of this interaction and to identify other factors that
may influence fertility.

CONCLUSION

Study concluded that there is a significant difference in mean endometrial thickness between the fertile and infertile
groups, with the fertile group having a thicker endometrium. Thick endometrium has high receptivity rate as compared
to thin one. The mean endometrial thickness of fertile endometrium was greater than the mean thickness of infertile
endometrium. However, overall, these findings suggest that endometrial thickness is an important factor in fertility,
and that individuals with thinner endometrial linings may have a higher risk of infertility.
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