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NEONATAL PHYSIOLOGY

The newborn infant is an infant in the first 24 hours of
life, while the neonatal period is defined as the first 30 days of
extrauterine life and includes the newborn period (Berry,
1997},

This chapter presents the physiological differences
between neonates and older children, and adults. It also
highlights the drastic changes which the newborn infant
undergoes to render it capable of extrauterine existence, starting
from the moment of separation between the placenta and the
newbom.

1. Prenatal Development of the Lungs :

The foetal lungs start their development in the first few
weeks of embryonic life as a ventral bud from the primitive
foregut. By the 17 weeks gestation, preacinar branching of the
airways (down to the terminal bronchioles) is complete.
interruption of development at this stage, as occurs in CDH,
leads to pulmonary hypoplasia at birth, the severity of which
depends upoa how early this interruption occurs. At about 24
weeks’ GA, the terminal sac period is reached, being
characterized by appearance of clusters of air sacs. During the
26-28 weeks’ GA, capillary networks around the terminal air
sacs become relatively exiensive, and the air space wall
thickness decreases markedly. By 36 weeks’ GA alveoli are
uniformly present, but most alveolar formation, however,
occurs after birth. At 24 weeks® GA, “immature” surfactant
appears (secreted by type II alveolar epithelial cells), while
fully functional surfactant appears at 34-36 weeks of gestation.
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Therefore, it’s concluded that the respiratory device of the
human foetus is capable of a relatively adequate gas exchange
at 26-28 weeks of gestations, although it has been reported that
premature infants of 24-25 weeks gestation or Jess have
actually survived suggesting occasicnal earlier development of
the respiratory system (Murray, 1986}

H. The First Extrauterine Breaths :

The normal human foetus s known to perform
respiratory movements i utero. This intrauterine “breathing”
starts in the human foetus at 30 weeks GA, and the mechanism
and significance of which have not clarified yet, but it may
represent some sort of training for the respiratory system
{(Murray, 1986).

Squeezing of the thoracic cage durning vaginal delivery
and eoften in cesarean section expells about 5-10 mls of tracheal
fluid. Subsequent recoil of the nb cage after its passage
passively introduces air into the proximal airways, but the first
active breath requires the contraction of the diaphragm to
generate a negative inirathoracic pressure in a range of 40-
60cm Hyo. Various factors are claimed to initiate the first
diaphragmatic contraction e.g. exposure to cold environment,
and rubbing of the baby’s skin. Additionally, the inevitable
mixed acidaemia resulting during the process of labor was
claimed 1o initiate the first breath via activation of the
chemoreceptors, but this remains controversial as in
experimental animals respiration will start with the peripheral
chemoreceptors denervated. Soon after the first breath has been
taken, maintenance of adequate normal ventilation deperds
upon many factors e.g. integrated central control, alveclar
stability provided by adequate surfactant, muscle power of the




