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Abstract
Objective: The aim of this study was to determine the embryo development rate, embryo quality 
and cleavage status of the Early Cleaved (EC) and NEC (No Early Cleavage) embryos and to analyze 
early embryo cleavage as a parameter for embryo selection process after Intracytoplasmic Sperm 
Injection (ICSI).

Materials and Methods: A total of 184 patients were included in the study. All embryos were 
checked for early cleavage at 25 hr to 27 hrs post ICSI. Embryo quality and embryo cleavage rates 
of the EC and NEC embryos were compared. For pregnancy assessment the patients were divided 
into two groups according to the presence of early cleaved embryos that were transferred. In the 
first group, all the embryos transferred were EC embryos and in the second group at least one of the 
embryos was NEC embryos.

Results: Normal embryo development rate (normal blastomere number at the time of embryo 
transfer) was found significantly higher in the EC embryos than in the NEC embryos (82.9% and 
65.6% respectively) (p: 0.001). Embryo qualities were higher in the EC group. Pregnancy rates were 
significantly higher in the EC group (46.5% and 37.5% respectively).

Conclusion: EC embryos develop more normally, have better quality and have higher pregnancy 
rates when transferred hence should be used as an important parameter for embryo selection after 
ICSI.

Keywords: Embryo selection; Icsi; Multiple pregnancy; Embryo quality

Introduction
A useful and easy method to increase pregnancy and implantation rates by selecting the 

transferred embryo which has higher potential is crucial in assisted reproductive techniques [1-3]. 
The identification of most viable and most compotent embryos is important for Intracytoplasmic 
Sperm Injection technique (ICSI). Many scoring and grading criteria have been developed 
for selecting the best embryos for transfer. Oocyte morphology, size, pronucleus morphology, 
blastomere number and size, fragmentation rate, zona pellucida morphology and blastocyst 
morphology are the most used selection criteria for transfer [4-6]. Authors have shown that Early 
Cleavage (EC) of an embryo, defined as the first mitotic division happening 25 hr to 27 hrs after 
microinjection, is a strong indicator of competence of the developing embryo and embryo viability 
[5,7,8-20]. Many studies have reported EC is strongly correlated with embryo morphology [14-17], 
development rate to the blastocyst stage [18], chromosome abnormalities [19], embryo viability 
[8,12,20], implantation rate [15,21], and abortion rate [10]. Within the fertilized oocytes 5% to 38% 
of them were shown to cleave early [6,9].

The aim of this study was to determine the embryo development rate, embryo quality and 
cleavage status of the Early Cleaved (EC) and NEC (No Early Cleavage) embryos and to analyze 
early embryo cleavage as a parameter for embryo selection process after Intracytoplasmic Sperm 
Injection (ICSI).

Material and Methods
A total of 84 patients were included in the study. All embryos were checked for early cleavage 
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at 25 hr to 27 hrs post ICSI. Embryo quality and embryo cleavage 
rates of the EC and NEC embryos were compared. For pregnancy 
assessment the patients were divided into two groups according to the 
presence of early cleaved embryos that were transferred. In the first 
group, all the embryos transferred was EC embryos and in the second 
group none of the embryos transferred were EC or a mixture of EC 
and NEC embryos.

Ovarian stimulation and ICSI procedure
Ovulation induction was performed using a short or long 

Gonadotrophin-Releasing Hormone (GnRH) analogue suppression 
protocol or a GnRH antagonist protocol using human menopausal 
gonadotrophins or recombinant Follicle-Stimulating Hormone 
(FSH). Oocyte-Cumulus Complexes (OCC) was recovered 36 hrs after 
the administration 10000 IU of human chorionic gonadotrophin. 
Denuding procedure were performed using enzymatic (Hyase 10X 
Vitrolife, Sweden) and mechanical techniques at the same time. The 
nuclear maturation of the oocytes was assessed with an inverted 
microscope (Nikon, Japan). Metaphase II oocytes with a polar body 
and metaphase I oocytes that extrude their polar body within 4 hrs 
after oocyte pick-up, were injected with a motile sperm. Micro-
injection was performed as described previously by Van Steirteghem 
et al. [25].

Assessment of fertilization and embryo development
Further culture of injected oocytes was performed in 25 µl 

microdrops of culture medium (G-IVF, Vitrolife) under light paraffin 
oil (OVOIL, Vitrolife). Presence of fertilizations was checked 16 to 18 
hours after OPU and described as fertilized if Two Pronuclei (2PN) 
and two polar bodies were observed in the ooplasm. Fertilization 
rates were calculated by dividing the number of fertilized oocytes 
with the total number of mature oocytes obtained. Fertilized oocytes 
were checked for embryonic development on day 2 and 3. Embryo 
development rates were calculated by dividing the number of 
embryos developed with the total number of mature oocytes. The 
cleavage status and the quality of the embryos were assessed by an 
inverted microscope (X40) according to the criteria of Staessen et al. 
[26]. A and B grade embryos were grouped as top quality embryos 
whereas grade C and D embryos were grouped as poor quality. Top 
quality embryo rates were calculated by dividing the number of top 
quality embryos with the total number of embryos. Mean rates for 
all the parameters were calculated by averaging rates calculated for 
each couple.

Embryo transfer and pregnancy assessment
 Embryo transfers were performed by the same clinician by the 

guidance of ultrasonography on day 3. Wallace (Smiths, Kent, UK) 
catheter were used for embryo transfer. A β-hCG value of ≥ 15 
mIU/mL twelve days after the embryo transfer indicated a positive 
pregnancy.

Statistics
The data were analysed using SPSS (Statistical Package for Social 

Sciences) software (SPSS Inc., Chicago, IL, USA) for Windows 10.0. 
We used Shapiro-Wilk’s test to evaluate the distribution of the data. 
Mann-Whitney U-test was used for abnormally distributed variables 
and Student’s-t-test for normally distributed variables. Chi-square 
test was used to compare the pregnancy rates between the groups. For 
all analyses, statistical significance was assessed at p<0.05.

Results
Normal embryo development rate (normal blastomere number at 

the time of embryo transfer) were found significantly higher in the EC 
embryos than in the NEC embryos (82.9% and 65.6% respectively) 
(p=0.001). Embryo qualities were better (top quality embryo rate) in 
the EC embryos (89.3% and 67.2% resp) (p=0.0042). Pregnancy rates 
were found significantly higher in the first group than the second 
group (46.5% and 37.5% respectively) (p=0.04) (Figure 1).

Discussion
Many parameters may influence the outcome of ICSI but embryo 

selection is one of the most important factors that affect the outcome. 
Many parameters have been used to make this decision, including 
pronuclear morphology, blastomere morphology, blastocyst grading 
and choosing good most compotent and most viable embryos to 
increase implantation, pregnancy, and live birth rates is of great 
importance.

The use of early cleaved embryos to select the best embryos was 
first reported by Edwards et al. [27]. Until that time several studies 
have confirmed that EC is a strong indicator of embryo competency 
for selecting viable embryos [7-11,13,17,28,29]. Early cleavage time 
interval used in this study was 25 hr to 27 hrs after microinjection, 
which is the most frequently used time interval in most of the 
studies [23,30]. Many studies report the importance of EC to be 
used as embryo selection criteria before transfer and hence to help 
to avoid multiple pregnancies which is an important problem of 
assisted reproduction techniques. Many groups have reported an 
association with the quality of embryos and with rates of pregnancy 
and ongoing pregnancy when EC embryos were selected for embryo 
transfer [12,13,16,17,20,29]. Our findings confirm this study with an 
increased embryo quality in EC embryos than non EC embryos and 

Figure 1: Normal embryo development rate, embryo qualities and pregnancy rates in Early Cleaved (EC) and non-cleaved embryos.
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higher pregnancy rates when all the embryos that were transferred 
were EC embryos. We also confirm the study of Lee et al. [31] who 
reported that embryo quality was higher in early cleavage embryos 
than in non-early cleavage embryos. Also, Lee et al. [31] showed that 
early-cleavage embryos have a higher rate of normal development 
which is in accordance with our data. We have observed a higher rate 
of normal embryo development according to the NEC group in the 
EC group. In this regard, our results are similar to those of Lee et al. 
[31] results.

To increase pregnancy rates, implantation rates and to decrease 
multiple pregnancy rates, we conclude that early cleavage parameter 
should also be used to select best embryos for transfer. Further studies 
are needed to evaluate the behavior of most compotent embryos to 
decrease the number of embryos transferred and to reduce the risk of 
multiple pregnancies.
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