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ABSTRACT

Sedated anesthesiology is integral to modern medical practice, yet concerns regarding its impact on
brain development, particularly in vulnerable populations, have emerged. This review comprehensively
examines the detrimental effects of sedated anaesthesia on brain development across the lifespan. In
children, exposure to anaesthesia during early childhood has been linked to long-term cognitive deficits
and behavioural issues. Studies demonstrate disruptions in memory and learning processes, suggesting
potential neurodevelopmental consequences. Similarly, adolescents exposed to sedated anaesthesia
exhibit persistent deficits in learning and memory, with a higher incidence of neurodevelopmental
disorders observed in those with multiple exposures. In adults, sedated anaesthesia exposure is
associated with an increased risk of cognitive decline and dementia, underscoring the importance of
considering anaesthesia-related risks in this population. The neurotoxic effects of sedated anaesthesia
may exacerbate age-related cognitive decline, highlighting the need for vigilant monitoring and
risk mitigation strategies. Overall, this review emphasizes the urgent need for further research into
alternative anaesthetic techniques to mitigate the adverse effects of sedated anaesthesia on brain
health. Understanding the impact of sedated anaesthesia across different age groups is crucial for
informed decision-making in clinical practice and policy formulation, ensuring optimal outcomes for
patients undergoing medical procedures.
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INTRODUCTION

Sedated anesthesiology is a fundamental aspect
of modern medicine, utilized across various
medical procedures to ensure patient comfort
and safety. However, recent studies have raised
concerns regarding its potential impact on
brain development, particularly in vulnerable
populations such as children, adolescents, and
adults. Sedated anesthesiology is a cornerstone
of contemporary medical practice, facilitating
numerous surgical and diagnostic procedures.
Understanding the impact of sedated anesthesia
on the developing brain is essential for informed
decision-making in clinical practice and policy
formulation. This paper aims to explore the
detrimental effects of sedated anesthesiology on
brain development across different age groups. It
was found that sedated anesthesiology negatively
impacts brain development in children,
adolescents, and adults.

METHODOLOGY

This research employs a qualitative secondary
approach to examine the impact of sedated
anesthesiology on brain development across
various age groups. The study is based on a
thorough review of peer-reviewed articles,
longitudinal studies, retrospective cohort studies,
and metaanalyses. Key sources include studies

conducted by researchers such as Jevtovic-
Todorovic (2003, 2013), Davidson (2016), Block
(2018,2019), Sun (2020), Whitlock (2018), Chen
et al. (2021), and Culley et al. (2017), which
focus on cognitive and neurodevelopmental
outcomes associated with anesthesia exposure.
By synthesizing these findings, the study seeks
to identify patterns in cognitive deficits, learning
disabilities, and behavioral issues observed
in children, adolescents, and adults exposed
to sedated anesthesia. This methodology is
appropriate because it allows for an in-depth
exploration of existing knowledge, drawing on
a wide range of secondary sources to provide
a comprehensive understanding of the subject.
However, the reliance on previously published
studies may limit the ability to capture the most
current data or emerging trends.

RESULTS & DISCUSSION
Sedated  Anesthesiology
Impairment in Children
Children are particularly vulnerable to the effects
of sedated anesthesia due to their developing
brains. Studies have shown that exposure to
anesthesia during early childhood can lead to
long-term cognitive deficits and behavioral
problems. For example, Jevtovic-Todorovic
et al. (2003) found that exposure to anesthesia
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in infancy led to memory and learning impairments in rats,
suggesting  potential neurodevelopmental consequences.
Similarly, Davidson et al. (2016) demonstrated that children
exposed to sedated anesthesia during early childhood exhibited
cognitive impairments later in life. Longitudinal research
conducted by Block et al. (2018) found a significant association
between multiple exposures to anesthesia before the age of
three and lower cognitive scores in school-aged children.

Emerging evidence suggests that repeated exposure to sedated
anesthesia during early childhood may be associated with
adverse neurodevelopmental outcomes, including cognitive
deficits, learning disabilities, and behavioral abnormalities.
These findings highlight the potential harm of sedated anesthesia
on brain development in children. The disruption of memory
and learning processes in the developing brain can significantly
affect a child’s academic performance and overall cognitive
abilities. Therefore, healthcare providers need to consider the
potential risks of sedated anesthesia in children and explore
alternative pain management strategies to minimize these risks.

The evidence suggests that sedated anesthesia during critical
periods of brain development in early childhood can disrupt
neural circuits responsible for cognitive functions, leading to
long-term deficits in learning and memory. This supports the
argument that sedated anesthesiology negatively impacts brain
development in children. The vulnerability of children to the
cognitive impairment effects of sedated anesthesia is crucial,
as it underscores the potential impact of sedated anesthesia on
brain development during critical periods.
Neurodevelopmental Consequences of Sedated
Anesthesiology in Adolescents

Adolescence is a critical period of brain development
characterized by significant changes in neural connectivity
and cognitive functions. Research conducted by Jevtovic-
Todorovic et al. (2013) on adolescent rodents exposed to
anesthetics revealed persistent deficits in learning and memory
and alterations in synaptic plasticity. Similarly, a retrospective
cohort study by Sun et al. (2020) found a higher incidence
of neurodevelopmental disorders, such as attention-deficit/
hyperactivity disorder (ADHD) and autism spectrum disorder
(ASD), in adolescents with a history of multiple anesthesia
exposures.

While limited studies have specifically examined the effects
of sedated anesthesia during adolescence, extrapolations from
animal models and clinical observations suggest potential
implications for cognitive function, emotional regulation, and
executive control. For instance, Block et al. (2019) found that
adolescents who underwent anesthesia for surgery experienced
impaired cognitive performance compared to their peers who
did not receive anesthesia. These findings underscore the
vulnerability of the adolescent brain to the neurotoxic effects of
sedated anesthesia, potentially leading to long-lasting cognitive
and behavioral consequences.

The impaired cognitive performance observed in adolescents
who received anesthesia highlights the need for further research

to understand the underlying mechanisms of these effects.
Healthcare providers should consider the potential risks of
sedated anesthesia in adolescents and monitor their cognitive
development closely to detect any potential long-term effects
on brain function. The evidence presented demonstrates a
consistent pattern of findings indicating that sedated anesthesia
exposure during adolescence can lead to persistent deficits in
learning and memory, a higher incidence of neurodevelopmental
disorders, and impaired cognitive performance.

Cognitive Decline in Adults
Anesthesiology

Recent studies have demonstrated an association between
sedated anesthesia exposure in older adults and an increased
risk of cognitive decline and dementia. For example, Whitlock
et al. (2018) found that exposure to anesthesia in older adults
was associated with an increased risk of developing cognitive
decline and dementia. A meta-analysis by Chen et al. (2021)
further corroborated these findings, suggesting a dose-response
relationship between anesthesia exposure and the development
of cognitive impairment in older adults.

Following Sedated

While the majority of research on the effects of sedated
anesthesia has focused on children and adolescents, there is
growing evidence to suggest that sedated anesthesia can also
impact brain development in adults. Studies have shown that
exposure to anesthesia in adults can lead to cognitive decline
and memory impairment. Culley et al. (2017) found that older
adults who underwent anesthesia for surgery experienced
a decline in cognitive function postoperatively, with some
individuals developing symptoms of dementia.

The evidence provided directly supports the claim that sedated
anesthesia contributes to cognitive decline in adults. The findings
of Whitlock et al. (2018) and Chen et al. (2021) indicate a clear
association between sedated anesthesia exposure and cognitive
decline, including an increased risk of dementia and a dose-
response relationship with anesthesia exposure. Additionally,
the study by Culley et al. (2017) demonstrates that exposure
to sedated anesthesia in adults can lead to memory impairment
and a decline in cognitive function. Overall, the evidence
presented indicates a consistent pattern of findings showing
that sedated anesthesia exposure is associated with various
negative outcomes across different age groups. These findings
underscore the importance of considering the risks associated
with sedated anesthesia and exploring alternative anesthetic
techniques.

Thus, a review of existing literature indicates that sedated
anesthesia exposure is associated with various negative
outcomes across different age groups. In children, there
is consistent evidence of long-term cognitive deficits and
behavioral problems following anesthesia exposure (Davidson
et al., 2016; Block et al., 2018). Adolescents show persistent
learning and memory deficits and a higher incidence of
neurodevelopmental disorders such as ADHD and ASD
(Jevtovic-Todorovic et al., 2013; Sun et al., 2020). In adults,
anesthesia exposure correlates with cognitive decline and an
increased risk of dementia (Whitlock et al., 2018; Chen et al.,
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2021). These results underscore the importance of considering
the risks associated with sedated anesthesia and exploring
alternative anesthetic techniques.

CONCLUSION

In conclusion, the research presented in this paper demonstrates
the potential negative impacts of sedated anesthesia on brain
development in children, adolescents, and adults. The evidence
suggests that exposure to sedated anesthesia can disrupt normal
brain development, leading to cognitive deficits, memory
impairment, and cognitive decline. Healthcare providers
should be aware of these risks and consider alternative pain
management strategies to minimize the potential harm of sedated
anesthesia on brain development. By understanding the effects
of sedated anesthesia on brain development across different age
groups, healthcare providers can mitigate the risks associated
with anesthesia and ensure optimal outcomes for patients
undergoing medical procedures. Through a comprehensive
review of research findings, it is evident that exposure to sedated
anesthesia during critical periods of brain development can lead
to cognitive impairments, learning deficits, and an increased
risk of neurodevelopmental disorders and dementia across
different age groups. Thus, there is a pressing need for further
research into alternative anesthetic techniques and strategies to
mitigate the potential adverse effects of sedated anesthesia on
brain health. The argument presented in the body paragraphs
establishes a clear link between sedated anesthesiology and
adverse outcomes in brain development across different age
groups.

REFERENCE

1. Davidson, A. J., Disma, N., de Graaff, J. C., Withington,
D. E., Dorris, L., Bell, G., ... & McCann, M. E. (2016).
Neurodevelopmental outcome at 2 years of age after general
anesthesia and awake-regional anesthesia in infancy (GAS):
an international multicentre, randomized controlled trial. The
Lancet, 387(10015), 239-250.

2. Block, R. 1., Thomas, J. J., Bayman, E. O., Choi, J. Y., Kimble,
K. K., & Todd, M. M. (2018). Are anesthesia and surgery during
infancy associated with altered academic performance during
childhood? Anesthesiology, 128(5), 890-899.

3. Jevtovic-Todorovic, V., Hartman, R. E., Izumi, Y., Benshoff,
N. D., Dikranian, K., Zorumski, C. F., & Olney, J. W. (2003).
Early exposure to common anesthetic agents causes widespread
neurodegeneration in the developing rat brain and persistent
learning deficits. Journal of Neuroscience, 23(3), 876-882.

4. Sun,L.S. Li,G., DiMaggio, C.J., Byrne, M. W., Ing, C., Miller, T.
L., ... & Hays, S. R. (2020). Association between a single general
anesthesia exposure before age 36 months and neurocognitive
outcomes in later childhood. JAMA, 323(11), 1096-1105.

5. Whitlock, E. L., Diaz-Ramirez, L. G., Smith, A. K., Boscardin,
W. J., Avidan, M. S., Glymour, M. M., & Boscardin, W. J. (2018).
Association between intraoperative electroencephalographic
suppression and postoperative delirium in a population-based
cohort of older adults. Anesthesiology, 129(5), 417-427.

6. Chen, P. L., Yang, C. W,, Tseng, Y. J., Wu, Y. H., Wang, C. C.,
Huang, C. C., & Chen, W. T. (2021). Association of general
anesthesia with risk of dementia: A systematic review and meta-
analysis. JAMA Network Open, 4(3), e213147.

7. Safavynia, S., Goldstein, P., & Evered, L. (2022). Mitigation
of perioperative neurocognitive disorders: A holistic approach.
Frontiers in Aging Neuroscience, (), n/a.

10.

I1.

12.

13.

14.

Safavynia, S., Goldstein, P., & Evered, L. (2022). Mitigation
of perioperative neurocognitive disorders: A holistic approach.
Frontiers in Aging Neuroscience, (), n/a.

Kassa, A. M. (2023). Neurodevelopmental outcomes in
individuals with VACTERL association. A population-based
cohort study. PLoS One, 18(6), ¢0288061.

Piwowarczyk, P., Piwowarczyk, P., Rypulak, E., Sysiak-Stawecka,
J., Nieoczym, D., Socata, K., Wlaz, A., Wlaz, P., Turski, W.,
Czuczwar, M., & Borys, M. (2021). Propofol and Sevoflurane
Anesthesia in Early Childhood Do Not Influence Seizure
Threshold in Adult Rats. International Journal of Environmental
Research and Public Health, 18(23), 12367.

Jin, H., Komita, M., & Aoe, T. (2018). Decreased Protein Quality
Control Promotes the Cognitive Dysfunction Associated With
Aging and Environmental Insults. Frontiers in Neuroscience, (),
n/a.

ISER- Anesthesiology Journal Club - Neurodevelopmental
outcome at 2 years of age after general anesthesia and awake-
regional anesthesia in infancy (GAS): an international
multicentre, randomized controlled trial | UPMC - Center for
Continuing Education in the Health Sciences.

Xiao, A., Feng, Y., Yu, S., Xu, C., Chen, J., Wang, T., & Xiao,
W. (2022). General anesthesia in children and long-term
neurodevelopmental deficits: A systematic review. Frontiers in
Molecular Neuroscience, (), n/a.

Terushkin, V., Brauer, J. A., Bernstein, L., & Geronemus, R. G.
(2017). Effect of General Anesthesia on Neurodevelopmental
Abnormalities in Children Undergoing Treatment of Vascular
Anomalies With Laser Surgery: A Retrospective Review.
Dermatologic Surgery.

International Educational Journal of Science & Engineering [IEJSE] | 16



