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1. Background and Purpose

Compared with multiple births, single embryo transfer pregnancies are
not as high as risk of significant child morbidity, particularly cerebral
palsy, after high-order fetal reduction. This is termed the vanishing-
twin syndrome, and is an important etiology of cerebral palsy. Antenatal
corticosteroid therapy (CCT) is widely used during preterm labor to
enhance lung maturity, the use of dexamethasone, however, increase
the risk for detrimental long-term neurodevelopmental effects. Thus,
in this study we assess the effect of CCT on neurological disability and
congenital abnormality in SET and control group after fetal reduction and
over 2 years of age.

2. Methods

The CCT (38 sets of SET) and control (56 sets) groups were compared
for the incidences of cerebral palsy and congenital abnormalities, as well
as mean birth weight, maternal age, and mean gestational age at delivery
and at fetal reduction using records from Shin-Kong Memorial Hospital
for the period 2008-2017.

3. Results

There were 94 quadruplet-reduced sets of SET in our study. All of these
SET were alive and aged over 2 years at the time of this writing. The
gestational age at the time of delivery was 39+-2.4 weeks for the SET
group vs. 36 = 2.9 weeks for the controls, with mean birth weights of
2798 + 555¢g vs. 2685 £ 519¢g, respectively (p<0.01). All 94 sets of twins
were delivered by cesarean section, with only 1 case of cerebral palsy in
Control group, while the others had developed normally by the age of 2
years. Only mean birth weight and gestational age at delivery showed
significant differences in comparisons of the 2 groups of twins.

4. Conclusion

The reasons why IVF treatment sometimes results in twin or triplet births
— even though only one embryo is used — have been found by the largest
study to date on single embryo transfer (SET) and multiple pregnancy.
However, despite performing SET, multiple pregnancies do happen due
to a phenomenon known as ‘zygotic splitting’, when one embryo divides
resulting in twins or triplets. It is more prevalent following SET than in
spontaneous conception.

The reasons for this were unclear until now. The new study identified risk
factors for zygotic splitting following SET. The most significant factors
were: using blastocyst culture whereby embryos are matured in the lab
for several days prior to implantation; assisted hatching whereby a small
hole is made in a layer of proteins surrounding the embryo to help its
attachment to the uterine wall; and the use of frozen-thawed embryos
rather than fresh embryos. The study, published in Human Reproduction,
analyzed data from 937,848 cycles of SET from the Japanese assisted
reproductive technology national registry database. The researchers were
able to identify the true cases of zygotic splitting by counting the births
in which the number of fetuses outweighed the number of gestational
sacs (a large fluid cavity surrounding an embryo). ‘Big data makes a big
difference,’ said Professor Peter Braude, emeritus professor of obstetrics
and gynaecology at King’s College, London, who was not involved in
the research. The true prevalence of zygotic splitting was calculated to
be just 1.36 percent, which is ‘reassuring’ according to Professor Braude.
Although some embryo manipulation techniques were identified as risk
factors for zygotic splitting, Dr Kuroda also pointed out that technologies
have been improving. ‘The use of single embryo transfer has increased
worldwide, the prevalence of zygotic splitting has not,” he said. ‘This may
be because ART techniques and also the cultures in which blastocysts are
matured in the lab, have improved over recent years, reducing the stress
on the embryo and leading to a decrease in the risk of zygotic splitting.’
He added: ‘So, there may be no need to avoid embryo manipulations
such as blastocyst culture, in order to select the single most viable
embryo. ‘The present report summarizes follow-up findings for a sample
population of 2-year-old fetal-reduction twins enrolled in a prospective
study of antenatal CCT to evaluate birth outcomes. Glucocorticoids have
been used for many years to enhance lung maturity in neonates. One
study [5] described the use of corticosteroids to reduce both the incidence
and severity of neonatal respiratory distress syndrome. Since then,
the beneficial and adverse effects of CCT have been widely discussed
[2,6-9]. Multiple CCT remains a controversial issue with respect to
birth outcomes. Recently, Evans MI et al. [10] reported that antenatal
dexamethasone treatment is associated with periventricular leukomalakia
due to the neurotoxic effects of the corticosteriod’s sulphite preservatives.
Futher, Shinwell et al. [2] stated that a 3-day course of CCT in preterm
infants was associated with a significantly increased incidence of cerebral
palsy and developmental delay. said study author Dr Keiji Kuroda of the
Sugiyama Clinic Shinjuku and Juntendo University Faculty of Medicine
in Tokyo, Japan.

Transferring just one embryo at a time is recommended to reduce rates
of multiple pregnancies from IVF, as such pregnancies pose risks to
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both mothers and babies; Therefore, Murphy et al. [11] concluded that
the lack of firm evidence that antenatal corticosteroids are beneficial and
the concern about potential adverse effects on fetal growth mean that
the widespread administration of repeated courses of steroids to women
with twin pregnancies may do more harm than good. The incidence of
multiple pregnancies has increased dramatically since the introduction of
an improvements in assisted reproductive techniques. Despite advances
in perinatal and neonatal medicine, however, the mortality and morbidity
associated with multifetal pregnancies is between 3 and 10 times that of
the single variant [12]. Therefore, MPR was specifically developed to
reduce complications associated with higher-order multiple gestations by
actually decreasing fetal number [13]. Leviton and Gilles [14] suggested
that remnant fetal tissues may theoretically gain access to the circulation
of the remaining fetues, leading to fluctuations in fetal blood pressure and
cerebral flow and, thus, initiating periventricular leukomalacia. The Japan
Society of Obstetrics and Gynaecology recommended the use of SET in
2008, and by 2015 usage had increased by 80 percent and the prevalence
of multiple pregnancies from IVF dropped from 10.7 to 3.2 percent. Eli
Geva et al. [15] provided further confirmation of the theory that MPR
might be an additional risk factor for periventicular leukomalacia among
premature infants, regardless of twinning. Additionally, premature infants
who have periventicular leukomalacia may be prone to the development
of spastic diapiresis, the most common type of cerebral palsy [16]. This
mechanism could be the result of an intrauterine inflammatory process
caused by fetal death, which may initiate the production and release
of inflammatory cytokines and induce thromboembolization [3]. Our
preliminary results showed a trend towards a higher incidence of poor
birth outcomes in the dexamethasone-treated group. Studies using larger
sample sizes may be able to more-accurately determine the relationship
between dexamethasone treatment after fetal reducation and birth
outcomes. In our study, we determined only 2 significant differences
in mean gestational age at delivery and mean birth weight for the CCT
group. The impact on low birth weight may have occurred due to the
interval from steroids exposure to the time of delivery or preterm birth.
Therefore, strategies for prevention of low birth weight may be important
for further reduction of perinatal mortality and the handicaps related
to low birth weight. As a result of our findings, clinicians may want to
consider whether they should counsel couples about the small increase in
the risk of multiple pregnancies, as a result of zygotic splitting associated
with some embryo manipulations,’ increasing rates of maternal mortality,
preterm births and low birth weight. Thus, limiting the number of embryo
transfers is essential for preventing the adverse effects on birth outcomes.
Despite the limitations of this investigation, it seems reasonable to
suggest that our results indicate that caution with respect to limiting fetal
numbers and CCT is entirely appropriate. We suggest that strict control
of embryo quality and limitation of the number of embryo transfers be
mandatory. Where reduction has been performed, a prolonged gestational
age at delivery is important for the twin babies or single delivery.
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