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Abstract

Background: Assisted reproductive treatment (ART) cycle is an expensive procedure with low implantation and pregnancy rate;
therefore, it is necessary to evaluate the predictors of success in these patients.

Objective: The relationship between endometrial echopattern and pregnancy rate was evaluated.

Methods: The endometrial echopattern was analyzed prospectively on the day of human chorionic gonadotropin (HCG) administration
in 280 in vitro fertilization/intracytoplasmic sperm injection (IVF/ICSI) cycles with 8—14 mm endometrial thickness at Royan institute in
2013-2014. Based on echopattern, three groups were developed: pattern A (Triple line), pattern B (Heterogeneous-echogen) and pattern
C (Homogeneous-echogen). Pregnancy rate (PR) was compared between all groups. Data was analyzed using SPSS (v.18, Chicago, IL,
USA), and descriptive tests such as Chi-square and analytical tests like logistic regression, for controlling confounder variables like age.

Results: Among 280 patients finally evaluable, the distribution of endometrial echopattern on the day of HCG administration was 127
patients (45.4%) in group A, 98 patients (35%) in group B and 55 patients (19.6%) in group C. The highest PR per transfer pertained to
group A (49.6%), and the lowest to group B (32.7%).

Conclusion: The presence of pattern A (Triple line) appears more likely to favor pregnancy. Therefore, ultrasonographic evaluation of
endometrial echopattern on the day of HCG administration has prognostic value in clinical settings for predicting implantation in ART cycle.
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Introduction

Ithough there are advanced methods of assisted

fertilization, the implantation rate of embryos with

appropriate quality remains low during in vitro
fertilization/embryo transfer (IVF/ET) treatment.

Several factors are associated with successful implantation,
including receptivity of endometrium. Nowadays, transvaginal
ultrasound (TVUS) with its high-frequency and high resolution
capability is used as an improved non-invasive method for
assessing endometrial receptivity during assisted reproductive
treatment (ART) cycles by new machine. Ultrasound parameters
including endometrial thickness, endometrial pattern, endometrial
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volume and Doppler study of uterine arteries and endometrial
blood flow have been used to assess endometrial receptivity during
IVF treatment. The relationship between endometrial echopattern
and pregnancy outcome has been published in various articles.
The findings of some studies have suggested that pregnancy
outcome is better in triple line pattern,'*~ while others have found
no relationship between pattern of endometrium and pregnancy
outcome.® 1

The present prospective study was undertaken to determine
whether endometrial pattern on the day of human chorionic
gonadotropin (HCG) administration, was related to pregnancy
outcome in ART cycles.

Materials and Methods

This is cross-sectional study conducted between February 2013
and February 2014 at Royan institute, Tehran, Iran on 280 patients
undergoing IVF and ICSI cycles. The inclusion criteria included
women in first IVF cycle <40 years of age, absence of uterine
pathologies (such as polyp, mullerian anomalies, endometrial
hyperplasia and fibroma with compressor effect) and absence of
any history of uterine surgery. Sagittal thickness of endometrium
should be 8—14 mm and at least one of the embryos should be grade
A. Any patient with a history of abortion, dilatation and curettage
(D&C), treatment hysteroscopy, polypectomy, myomectomy,
septum resection or presence of uterine anomalies was excluded
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Table 1. Pregnancy and echo pattern cross tabulation.

Pregnancy
Positive Negative F-Value

Triple line (A) 63(49.6%) 64(50.4%)
Echo pattern Heterogeneous-echogen (B) 32(32.7%) 66(67.3%) 0.04

Homogeneous-echogen (C) 20(36.4%) 35(63.6%)
Total 115(100%) 165(100%)
Value are given as n (%)

Table 2. Effectiveness of confounder variable of study on pregnancy outcome (Logistic Regression).
P OR(95% CI)

Age 0.218 1.076
BMI 0.018 1.214
Echo pattern (B) Reference 1
Echo pattern (A) 0.01 0.50(0.29-0.88)
Echo pattern (C) 0.54 0.80(0.39-1.62)

from the study. Causes of infertility were PCOs (polycystic
ovarian syndrome), unexplained, male factor and tubal factors.

The conventional long protocol with gonadotropin-releasing
hormone agonist (GnRHa) was used for ovarian stimulation in
all cycles. All patients received OCP-LD (oral contraceptive
pill-low dose) from the fifth day of their cycle, then 500 pg/d
intracutaneously on the twenty-first day of cycle, dose of the
GnRHa were decreased to 200 pgr/d after 12—14 days after GnRH
injection and then stimulation was started with daily FSH of 150
IU/ML. Depending on the patient’s condition, the dose may
decrease or increase. All patients underwent serial ultrasound
examination to assess follicular growth until at least 3 follicles
with a mean diameter >17mm were seen. On the day of HCG
administration, TVUS was performed by an experienced
radiologist (at least 13 years of performing sonography) using
an Aloka o-10 with a transvaginal 6-7.5 MHz probe (Japan).

Firstly, sagittal thickness was measured in millimeters by
placing electronic calipers on the outer walls of the endometrium
on the longitudinal axis of the uterine bodys; if it was between 8 to
14mm, the patient would be included in the study. Endometrial
pattern was determined by comparing the reflectivity or gray-
scale appearance of the endometrium to that of the adjacent
myometrium. It was classified into three types:

A (triple line): A multilayered endometrium consisting of
prominent outer and central hyperechogenic lines and inner
hypoechogenic or black regions.

B (heterogeneous-echogen): mixed hyperecho and hypoechopattern
of endometrium.

C (homogeneous-echogen): increased reflectivity compared to
the myometrium and consequently appearing brighter in its gray-
scale appearance. The central echogenic line was not visualized.
The pregnancy outcome was considered positive, when beta hCG
was positive 2 weeks after embryo transferring (ET); thereafter, all
patients were followed up by fetal heart detection on sonography.
Ethical approval was granted by the ethics committee of the Royan
institute. Informed written consent was obtained from all women.

Data was analyzed using SPSS (v.18, Chicago, IL, USA), and
descriptive tests such as Chi-square and analytical tests like
logistic regression, for controlling confounder variables like age.
Data with probability value <0.05 were regarded as significant.
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Results

This is a cross-sectional study from February 2013 to February
2014 in Royan Institute (Tehran, Iran) on patients who underwent
IVF/ICSI treatment. This study is a census and all patients who
underwent this treatment between 2013 to 2014 were included in
study. The mean age of patients was 29.53 + 4.15 years (range:
20-40) and range of infertility duration was 1-18 years. The
percentage of positive pregnancy was 41.1% (n: 115), and 58.9%
(n: 165) had negative pregnancy. Among all of the 280 women,
on the day of HCG administration, 127 (45.4%) patients exhibited
pattern A, 98 (35%) patients exhibited pattern B and 55 (19.6%)
patients exhibited pattern C. ICSI , IVF, and ICSIVIVF treatment
were 78.1 %, 1.8%, and 20.1%, respectively. Causes of infertility
were PCO (7.9%), Tubal factor (8.3%), Unexplained (12.9%),
Male factor (68%), and Male-PCO (2.9%). The average level
of FSH hormone was 6.46 (+2.48) and the average level of LH
hormone was 5.39 (+4.29). BMI was 24.48 (+3.38); in patients
who were pregnant, the average BMI was 24.61(£3.52) and in
patients who were not pregnant, it was 25.0 (£3.28). There was a
statistically significant relationship between pregnancy outcome
and endometrial echopattern (Table 1) (P < 0.05).

The relationship between endometrial echopattern and
pregnancy rate is presented in Table 1. Logistic regression was
used to assess effectiveness of some variables in this study on
pregnancy outcome (Table 2).

As presented in Table 2, according to multiple logistic regression,
there was a statistically significant relationship between BMI and
pregnancy rate (P < 0.05).

Discussion

Endometrial receptivity is crucial to implantation of an embryo.
Measuring endometrial echopattern during IVF cycle is used
routinely to evaluate receptivity. It is determined by relative
echogenicity of the endometrium and nearby myometrium that is
observed on a longitudinal uterine ultrasonic section.

In the early proliferative phase, the endometrium is
homogeneous; by the late proliferative phase, it has the triple line
pattern, which probably arises from the central opposing surfaces
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Figure 1.Tripple line (A).

Figure 3. Homogeneous-echogen pattern (C).

of the endometrium and the outer echogenic basalis layers of the
endometrium. No consensus has been reached with regard to
the appropriate endometrial echopattern required for successful
pregnancy.

The classification of patterns varies from one study to another.
In our study, three sonographic endometrial patterns [A (Triple
line) (Figure 1), B (Heterogeneous-echogen) (Figure 2) and C
(Homogeneous-echogen) (Figure 3)] were defined on the day
of HCG administration. The presence of pattern A endometrium
on the day of HCG administration was associated with higher
pregnancy rate per embryo transfer (ET) in IVF program and
pattern B has a lower positive pregnancy rate per ET.

The present result shows the significant difference between
endometrial pattern in terms of pregnancy rate and is in agreement
with other studies results,'*¢711"1822 ywhich have also reported
higher pregnancy rates in women with endometrium displaying
triple line (pattern A) on the day of HCG administration, while
others indicated no difference in endometrial pattern between
patients who became pregnant and those who did not.%1%1215

In some other previous studies, the results have been different.
Check et al. and Serafini ef al. confirmed the negative influence
of homogeneous hyperechoic endometrial echopattern on PRs
following the luteal phase Leuprolide acetate-HMG ovarian
stimulation regimen.'*!® Bohrer et a/. demonstrated that in patients
receiving menotropins, a homogeneous pattern constitutes a bad
prognostic sign for pregnancy regardless of endometrial thickness.
However, Alborzi et al. reported that in patients with a trilaminar
pattern, pregnancy rate was equal to those who had a homogenous
pattern.?! Sharara et al. (1999) concluded that triple line pattern on
the day of oocyte retrieval has a predictive value for pregnancy
outcome.?

Fleischer et al. (1991) reported that multilayered endometrium
(the same as pattern A in this study) on the day of HCG

administration was associated with a statistically higher chance of
conception,* which is similar to our findings. On the other hand,
in contrast to our results, Ueno et al. (1991) reported that mix
pattern (outer hyperechogenic and inner hypoechogenic layer),
classified as pattern B in this study, had a greater proportion of
pregnancy compared to other echo patterns in that study.'* Also,
Hock et al. showed that homogeneous endometrial pattern on the
day of HCG administration predicts a significantly decreased PR
compared with a triple line pattern.'®

In contrast to our results, some studies in the literature have
stated that endometrial pattern is not a significant indicator for
predicting pregnancy.”>

According to some studies,'>'*? embryo quality is one of the
confounding factors in successful implantation rate; in order to
prevent this bias, one of the inclusion criteria in our study was
good quality of embryo in embryo transferring (most of them
were grade A or B). In order to make definitive conclusions,
further studies are needed with combined analysis of endometrial
sonographic appearance and embryo quality is needed.

The conclusion from these data is that endometrial ultrasound
echopattern may be valuable for predicting pregnancy rate and
ART cycles on the day of HCG administration. We believe that
the findings of the present study will be helpful for decision-
making in ART cycles; with an unfavorable endometrial pattern,
oocyte cryopreservation is sometimes necessary for successful
ART cycle treatment. If pattern is not suitable on the day of HCG
administration, careful consideration should be given to oocyte
recovery and transfer of frozen embryos during subsequent cycles
when more favorable endometrium is detected.
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