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Abstract

Background: One of the problems in vitro fertilization (IVF) treatment for infertility is the high
frequency of embryo developmental arrest in the preimplantation stages. Arrested embryos were
not selected for transfer and were usually discarded.

Case report: We present a case of clinical pregnancy and live birth following IVF treatment and
transfer of one arrested embryo. A 31-year-old woman with unexplained infertility underwent IVF
treatment. Using the IVF procedure, 7 embryos were produced which were frozen on day 3. In order
to embryo transfer in the blastocyst stage, two embryos were thawed and cultured for 2 days. After
thawing, one of them was not suitable for transfer and another embryo was arrested at the 10-12
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cell stage.

Discussion: The Clinical pregnancy and live birth happened after the transfer of an arrested

embryo on day 5.

Conclusion: This case showed that arrested embryos may resume growth after the transfer to

the uterus and result in a successful pregnancy and live birth.

Introduction

In humans, less than 50% of in-vitro-produced embryos
grow to the blastocyst stage [1-3], and 50% of in vitro-
produced embryos are arrested during the early cleavages in
the first week of development [4,5]. In infertile couples who
are undergoing IVF treatment, the production of arrested
embryos is very common. About 40% of infertile couples
receiving IVF treatment have at least one arrested embryo
[1]. The incidence of embryonic arrest can be due to several
reasons. The high metabolic activity in the embryo, which can
lead to Reactive oxygen species (ROS) production, is one of the
reasons for embryo arrest [1,6]. Chromosomal abnormalities
and single gene disorders are other causes of embryo
developmental arrest [7]. About 68% of arrested embryos
are aneuploidy. In addition, the higher rates of mosaicism are
seen in these embryos [8]. It seems incidence of embryonic
developmental arrest may be the mechanism to prevent the
development of some chromosomally abnormal embryos
[1]. Arrested embryos are not considered suitable embryos
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for transfer and are usually discarded [8-10]. However, in
arrested embryos, activity of metabolism and absence of
apoptosis [1,11,12], have been shown and these embryos have
also been used as a source of human stem cells [13]. Derived
human embryonic stem cells from arrested embryos have the
ability to differentiate into derivates of all three embryonic
germ layers [13]. Also, sub-culture environments can induce
embryo developmental arrest [14-16], and changing these
environmental conditions may lead to embryo growth
resumption. So it may be said that some of the arrested
embryos can be a chance of having a baby in infertile couples.

Case report

A 31-year-old woman and her husband with unexplained
infertility and unremarkable medical history underwent
ICSI treatment in our Fertility Clinic in 2023.

Using two vials of 150 IU recombinant FSH plus 75 IU
recombinant LH (Pergoveris, USA) the ovarian stimulation
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was started at day 2 of the cycle. Cetrorelix acetate as GnRH
antagonist (Cetrotide) was injected when the largest follicle
was 214mm. All the medications were continued until at
least one follicle reached =18 mm in diameter, and then 2
doses of triptorelin (Decapeptyl, Spain) were administered.
The puncture of the ovaries was done and 10 oocytes were
retrieved. 7 of 10 oocytes were mature (metaphase II; MII) and
suitable for ICSI. After ICSI the embryos were cultured in 30 pl
droplets of SAGE 1-Step medium (Origio, Denmark) for 72h.
After 3 days, 7 embryos developed and were cryopreserved.
For embryo transfer, after the first menstrual cycle, using
estradiol valerait (Abureihan, Iran) at a dose of 6mg/day for
1 week, the endometrium preparation was down, and when
the endometrium thickness was =7, micronized progesterone
(Abureihan, Iran) at a dose of 900 mg/day for 5 days was
vaginally added. Selecting the best embryo for transfer,
embryos were grown to the blastocyst stage. So two days
before embryo transfer, 2 embryos were thawed and cultured
in 30pl droplets of SAGE 1-Step medium for 48h.

2 days after thawing one embryo was arrested in the 10-12
cell stage and another embryo was not suitable for transfer
(Figure 1). Since no blastomere from the 10-12cell stage
embryo had divided during the last 24-26 hours, this embryo
was considered an arrested embryo [4,13,17]. According to
the patient's decision the arrested embryo was transferred,
which led to pregnancy and a healthy female baby delivered at
37 weeks’ gestation.

Discussion

The arrested embryos are not considered suitable
for transfer and are discarded [8-10]. Since embryonic
developmental arrest in preimplantation stages is common in
in vitro culture conditions, embryo arrest is one of the factors
that reduces the chance of infertile couples having children.

Figure 1: The arrested embryo on day 5 before transfer (x400).

The most common reasons for embryo developmental
arrest are aneuploidy and single-gene mutations [7,8].
However, studies have shown that oxidative stress and
suboptimal environmental conditions can also induce embryo
developmental arrest [1,6,15]. Free radical oxygen production
can induce embryo developmental arrest by promoting
blastomere senescence [18,19] and shortening the telomere
[20,21]. Therefore, some arrested embryos, are euploid and
may resume growth as the culture conditions are improved
and oxidative stress relieved [1]. In this case, the change in
embryo culture condition after embryo transfer was probably
the cause of growth resumption.

A study by Racowskym, et al. on the time of embryo transfer
showed no pregnancy following the transfer of arrested
embryos [22]. In 2003, Virant-Klunm, et al. Reported 2% of
pregnancies after the transfer of arrested embryos, which
eventually led to miscarriage [23]. This is the first report of
the transfer of an arrested embryo leading to the birth of a
healthy baby.

Limitation

The limitation of our study is the low number of cases
analyzed.

Conclusion

As far as we know, this is the first study to show a case
of clinical pregnancy and live birth following IVF treatment
and transfer of one arrested embryo. This case showed that
arrested embryos may resume growth after the transfer to
the uterus and result in a successful pregnancy and live birth.
It seems that by changing the culture conditions, some of the
euploid-arrested embryos may resume growth and can be
selected for transfer. We conclude that it would be useful to
perform arrested embryos during IVF treatment, especially
for patients with a low number of embryos. However, further
studies on this subject should focus on the precise mechanism
of the protecting properties of arrested embryos leading to the
birth of a healthy baby.
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The authors declare that informed patient consent was
provided.
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