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Fetal hypoxia during delivery is one of the most likely causes
of brain cell damage, resulting in infantile cerebral palsy (ICP),
encephalopathy and mental retardation [1,2]. Fetal hypoxia
has been shown to occur most frequently in children subjected
to surgical delivery (15-20%) and when physiological birth is
prolonged beyond 12 hours in both cephalic and breech fetuses
[2]. Typically, birth asphyxia develops in the first or second period
of birth [3]. In severe cases, the diagnosis of neonatal asphyxia is
made after birth only.

Unfortunately, there is still no reliable way to diagnose birth
asphyxia in a timely manner. Therefore, the diagnosis of birth
asphyxia is made too late. The fact is that the diagnosis of birth
asphyxia is established in the presence of severe metabolic acidosis
in the umbilical cord blood, a low Apgar score and symptoms of
brain cell damage. But, asarule, all these indicators are in the hands
of obstetricians only after the fetus emerges from the birth canal,
that is, after the fetus is born and the fetus starts ventilating of his
lungs. Moreover, all these indicators appear with hypoxic damage
of only a very large number of fetal brain cells and often only after

the process of hypoxic cell damage has become irreversible.

The causes of a significant decrease in fetal oxygen delivery
have been shown to be umbilical cord compression, premature
placental detachment or uterine rupture. It is generally accepted

to diagnose the sudden development of acute intrauterine hypoxia

in cases where the fetal heart rate suddenly decreases against
a background of persistent bradycardia. It is believed that it is
possible to prevent hypoxic brain damage in these cases only if the
fetus can be extracted by emergency Caesarean section within 15-
20 minutes after the onset of the acute event [3]. This is why fetal
heart rate monitoring has become standard obstetric practice and

has remained virtually unchanged since the 1960s [4,5].

Nevertheless, the diagnosis of fetal hypoxia during birth by heart
rate dynamics remains a difficult task, and the results are considered
by many researchers to be controversial and insufficiently reliable.
The fact is that the possibility of preventing fetal asphyxia and its
most severe consequence, ICP, using continuous monitoring of fetal
heart rate in combination with additional tests has not yet been
proved [3,5].

This is why newborns still suffer from asphyxia at birth, which in
severe cases leads to hypoxic-ischemic encephalopathy (HIE) and
cerebral palsy [5]. In this regard, the prevalence of infantile cerebral
palsy is about 0.2% and has remained constant over the past 40
years. Cases with severe congenital asphyxia with multiple organ
malformations and signs of hypoxic-ischemic encephalopathy have
been shown to have a high mortality rate, and the risk of irreversible
brain damage increases by 10-30 times [6]. In this case, the only
way to reliably prevent intrauterine fetal hypoxia and eliminate

asphyxia of the newborn remains an emergency Caesarean section,
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if it is accompanied by good neonatal resuscitation [7]. In parallel,
studies are underway to reduce the severity of encephalopathy
and the likelihood of cerebral palsy using artificial cerebral

hypothermia in infants [8-10].

However, this method is also used untimely in obstetric practice,
namely, only after the fetal head emerges from the birth canal to the
outside. Because of the late application, local hypothermia of the
fetal head cannot be highly effective.

Thus, despite the fact that Caesarean section as a method of
emergency fetal rescue from death was proposed in 715 BC [11],
it remains the only reliable way to eliminate intrauterine fetal
hypoxia [12]. In recent years, the use of the obstetrical Stange
test has been proposed for the timely use of Caesarean section
[13]. This obstetric innovation is based on the possibility of
timely assessment of fetal resistance to intrauterine hypoxia by
the duration of fetal immobility period during voluntary maternal
apnea [14,15].

The resuscitative role of Caesarean section is the urgent removal
of the fetus from the amniotic fluid, in which it “drowns” inside the
uterine cavity during intrauterine hypoxia [15]. It is not a secret
that in such “underwater” position a fetus cannot stay alive without
oxygen for a long time: it sinks in amniotic fluid, and its airways
fill up with this water as a normal drowned person. That is why,
after the fetus is successfully removed from the body of mother
by Caesarean section, the same resuscitation measures are taken
as for rescuing a normal drowned person from under water, i.e.
water is immediately removed from the airways and artificial lung

ventilation with air is carried out.

In this connection, it is reasonable to ask whether the life of a
fetus “drowning” in amniotic fluid inside the uterine cavity can be
extended in the same way as the life of an adult swimmer under
water or an astronaut in space is extended, namely by forcing
breathing gas with oxygen into the airways? In other words, if
the cause of encephalopathy and cerebral palsy is the cessation of
oxygen delivery to the fetus with blood through the umbilical cord,
then this cause can be eliminated by increasing oxygen delivery to
the fetus by means of artificial ventilation of its lungs inside the
womb. Previously, it was reported that an intrauterine aqualung
and its method of application for intrauterine fetal lung ventilation
inside the uterus were developed to solve the above problem
[16,17].
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However, thisidea hasnot found application in obstetric practice.
Most likely, artificial ventilation of fetal lungs inside the uterus will
not find a use in the near future, because for forced ventilation it is
necessary to supply breathing gas to the airways under different
excess pressure due to periods of uterine contraction and relaxation
during labor activity. Moreover, during strong labor contractions
(during maximum contractile activity of myometrium) the value of
excess gas pressure should be maximum, and during the periods
between contractions (during relaxation of myometrium) the
value of excess pressure should be minimum. Regardless of this,
the dynamics of overpressure value of breathing gas must not just
be periodically large and small, but in each individual time interval
it must be OPTIMAL. Otherwise either the fetal chest will expand
excessively due to a ruptured lung and pneumothorax will occur, or
the chest will not expand at all, because breathing gas will not fill
the airways, the fetal lungs will not expand, and the fetus will be
choked by amniotic fluid (drown in it). In both cases the fetal brain

will not be supplied with oxygen.

Obviously, this problem can only be solved in the future by using
a special system of appropriate sensors monitoring the dynamics
of intrapulmonary pressure in the fetus, and a special computer
program designed to maintain not only the optimal biomechanics
of intrauterine (underwater) ventilation of the fetal lungs, but also
to maintain the necessary oxygenation of fetal blood regardless of
periods of myometrium contraction and relaxation during labor
and fetal movement through the birth canal until the birth of the

newborn and the beginning of the natural birth.

At first glance, it seems that the practical implementation of
the above method of fetal resuscitation in obstetrics is a science
fiction. Nevertheless, scientific and technological progress will
sooner or later provide intrauterine fetal blood oxygenation in
conditions of cord compression, premature placental detachment
and/or uterine rupture, and we will witness this as we witnessed
cosmonauts breathing in outer space thanks to the development
of appropriate spacecraft and spacesuits for cosmonauts in Russia.
By the way, it was Russia that first proposed a revolutionary way
to combat hypoxia by injecting “in the right place” an aqueous
hydrogen peroxide solution rather than breathing gas [18,19].
The advantage of hydrogen peroxide solution over oxygen gas
is obvious: the solution is not compressed and can be delivered

directly to the brain.
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