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Overall mortality and morbidity in infants and neonates undergoing
a surgical procedure and general anesthesia in the USA is much higher
than in older children.1 The reasons for this finding may be different
neonatal/infant physiology, higher degree of illness, more complex
surgical procedures and the effects of anesthesia and analgesia on
developing brain. Importantly, the possible effects of blood pressure
and cerebral perfusion changes during and after the surgery have to
be elucidated in the future.2 A relatively large volume of animal data
evaluating toxicity of anesthetic and analgesic agents on developing
brain exists. Data from rodents and newborn monkeys have linked
different agents to adverse neurodevelopmental outcomes, such as
memory loss.3 and learning difficulties.4 The most commonly cited
mechanisms of injury are increased apoptosis, impaired dendritic
arborization and spine formation, changes in neurogenesis and
neuronal cytoskeleton as well as altered mitochondrial function.5
Extrapolation of animal data to humans is difficult due to different
dosing and durations of anesthetic agents, less careful monitoring
of the animals during the exposure (higher chance of developing
hypotension, hypo/hypercarbia, hypoxia), lack of surgical stimulation
(many animal experiments were performed without surgeries). In
addition, plasticity of the human brain is higher with broader exposure
to external stimuli (in contrast to the highly regulated laboratory
environment). Lastly, our testing methods for neurodevelopmental
evaluation in infants and children are more elaborate than those reserved
for animals. While it is difficult to translate animal preclinical data
to humans, an association between exposure to anesthetic agents and
later learning deficits has been described.6,7 A recent case series report8
describes development of infantile postoperative encephalopathy in
six neonates who underwent general anesthesia, likely suffering from
intraoperative cerebral hypoperfusion. This report reminds us not only
the importance of perioperative blood pressure and end-tidal carbon
dioxide monitoring but also displays the complexity of the surgery
under general anesthesia.
In summary, there is an increased, renewed interest in outcomes
related to neonatal surgery and anesthesia. This is exemplified
by the Pediatric Anesthesia & Neurodevelopment Assessment
(PANDA) project, a large, ongoing, multi-center study assessing
neurodevelopment and cognitive functions in children exposed to
anesthesia. Funding opportunities exist from several agencies and
societies, including International Anesthesia Research Society, to
address this important pediatric patient safety issue.
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