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Preface

Over the past two decades there has been an explosion of epidemiological, experimental and clinical knowledge
about the brain in the perinatal period. Neuroanatomical, molecular and developmental biological approaches
supported by newer imaging techniques have increased our understanding of the processes of neural differentiation,
migration, synaptogenesis and axonogenesis. There is an increasing understanding of the critical importance of
astrocytoic and oligodendrocytic differentiation and maturation. Studies of genetic defects underlying diseases such as
lissencephaly demonstrate the growing marriage between basic science and clinical observation.

Experimental sciences over these same two decades have totally changed our perspective on the brain’s response
to metabolic, infective or asphyxial injury. Arguably the most important conceptual advance has been the recognition
that neurons often do not die immediately in relation to an insult, but that apoptotic and related processes are induced
by the insult which lead to delayed cell death. This generates a critical window for intervention. Clinical data using
sophisticated imaging has confirmed similar processes operate in the human adult and infant. Mechanistically, research
has focused on how the developing brain responds to hypoxic ischemic insults and to inflammatory insults with acute
necrotic processes, inflammatory responses, microglial activation, and delayed apoptosis. The role of secondary
excitotoxic injury is probably important. We have also learnt that endogenous neurotrophins are released that may
attenuate the brain injury and potentially promote repair.

A number of experimental approaches to brain injury in the fetus and newborn have been developed using
species such as the rat, sheep, pig and baboon and has allowed for experimental therapeutic studies in the immature
brain. This led to evaluation of several approaches to potential intervention in acute brain injury; inhibition of acute
necrotic processes by use of calcium channel blockers, glutamate antagonists, free radical scavengers etc, inhibition of
inflammatory processes, inhibition of apoptosis and to the use of trophic agents to interfere with these various
processes. The recent clinical trials demonstrating the potential of hypothermia as a therapy in term neonates with
hypoxic ischemic encephalopathy is a demonstration of the progress that has been made. These observations
demonstrate unequivocally, the potential for extrapolation of knowledge about neuroprotection from animal to
human, that neonatal encephalopathy is a progressive syndrome and that at least within a window of opportunity, is
treatable. However these studies also demonstrated the importance of careful well — designed clinical trials.

There are many outstanding questions; brain injury in term infants may has an identifiable cause but
unfortunately we have very limited tools for assessing the status of the human fetal brain in utero. There is much to
learn about how to optimize the promising therapeutic approaches. How important are electrophysiological seizures?
How should they be managed? The mechanisms of brain injury in the premature infant and the term infant may be
quite different and we still have a very poor understanding of the processes operative in the preterm infant. To what
extent are these developmental abnormalities associated with premature delivery, to what extent are active asphyxial
and inflammatory processes operative?

There are many other causes of neurological impairment with their origins in the fetal or perinatal period. The
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