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Introduction

FDA issued a cautionary declaration in December 2016,
stating that repetitive and prolonged use of sedative and general
anesthetics risks pediatric neurological injury. Sedatives and
general anesthetics, used in the third trimester and in the
pediatric population younger than three years of age, were
particularly lectured in the mentioned testimony. Could careless
use of anesthetics in pediatric patients affect neurodevelopment
of children? Literature fails to confirm abnormalities in behavior,
learning and memory. This is a vital question, with far reaching
implications at pediatrics, anesthesia, and surgery.

General anesthetics affect NMDA and GABA receptors.
They have revealed extensive apoptotic and neurodegenerative
deviations in developing animal brains. Such abnormalities

are worsened on repeated anesthetic intervention. Pediatric
neurologic injury may include a spectrum of clinical abnormalities
including learning disabilities, memory loss and cognition
defects. Trials included general anesthesia exposure in a wide
variety of animals ranging from rodents to non-human primates.
Nevertheless the results in human studies are far from being
conclusive.

Studies like PANDA, Pediatric Anesthesia Neuro Development
Assessment, have shown that a single short time exposure
to an aesthesia in young children results in no noteworthy
neurodevelopment abnormalities.

Similarly GAS (General Anesthesia vs Spinal anesthesia) study
is a randomized controlled trial, which aims to investigate the
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long-term effects of spinal and general sevoflurane anesthesia
in new-borns. It tests for developmental outcomes at 2 years of
age and then neuro developmental and intelligence outcomes at 5
years of age. The trial reveals results that state that less than one
hour of sevoflurane, in infancy increases the risk of adverse neuro
developmental outcome at 2 years of age; compared with awake-
regional anesthesia. There is still a need to study long term effects
during late childhood, teenage and adulthood. Spinal anesthesia
has been described as a relatively safer, alternate to general
anesthesia in younger children where applicable for example in
operations like herniorrhaphy.

In another study, a single general anesthesia exposure before
thirty-six months of age in healthy children was associated with a
neurocognitive outcome statistically similar 1Q levels, compared
to healthy siblings. Mayo Anesthesia Safety in Kids (MASK) Study
is an undergoing population-based cohort study of long-term
cognitive development in children with no anesthetic exposure
to those with single or multiple exposures before 3 years of age.
The prospective study promises an intriguing insight comparing
long term or multiple episodes of early anesthesia exposure.
Supplementary studies suggest that children with multiple
exposures are more likely to develop adverse outcomes resulting
in ADHD, learning and attention issues. There has been an ongoing
debate that FDA safety update regarding general anesthesia and
sedation in young children and pregnant females may lead to
delay in essential surgical procedures which might result in non-
favorable results.

Conclusion

In short, while there is definite evidence of unfavorable
neurological outcome of general anesthesia exposure in young
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animals, there is still need for further trials and studies to prove
so in humans. This should be explored so at inter disciplinary
manner by involving larger sample sizes and studying effects
over longer periods of time. At the same time, better options than
general anesthetics must be investigated, with more emphasis on
local anesthetics to be used in the pediatric population.
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