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ABSTRACT
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CONCLUSIONS

Anesthesia is a cornerstone of modern medical practice, yet its 
effects on brain function, respiratory system, and patient safety 
remain subjects of ongoing research and scrutiny. This review 
aims to provide a comprehensive analysis of anesthesia's 
impact on these critical aspects of patient care. The need for a 
thorough understanding of anesthesia's effects on brain 
function, respiratory parameters, and overall patient safety, 
particularly in vulnerable populations such as pediatric 
patients, needs to be addressed. Utilizing a systematic review 
methodology, this study synthesizes evidence from a range of 
studies and experiments, focusing on anesthesia's effects on 
brain activity, respiratory parameters, and the role of 
anesthesia in enhancing patient safety during surgical 
procedures. The analysis reveals significant insights into 
anesthesia's impact on brain function, including short-term 
memory consolidation impairments and potential neurotoxicity 
concerns, especially in pediatric populations. Furthermore, the 
review highlights the effects of anesthesia on respiratory 
parameters and the crucial role of anesthesia in maintaining 
patient safety during surgical interventions. The findings 
underscore the importance of ongoing research and vigilance in 
anesthesia practices to optimize patient outcomes, minimize 
risks, and enhance overall patient safety. Through collaborative 
efforts and innovative advancements, the medical community 
can continue to improve anesthesia techniques and protocols, 
ultimately benefiting patient care and medical outcomes.

Utilizing a systematic review 
methodology, this study synthesizes 
evidence from a range of studies and 
experiments, focusing on 
anesthesia's effects on brain activity, 
respiratory parameters, and the role 
of anesthesia in enhancing patient 
safety during surgical procedures. 
This is done researching over 30 
primary research articles and 
compiling the data into an essay.

The essay discusses the potential neurotoxic effects of anesthesia, 
particularly on young children. While essential for painless medical 
procedures, anesthesia can disrupt brain communication, affecting 
memory and cognition, possibly leading to post-operative cognitive 
dysfunction (POCD). Animal studies suggest that prolonged exposure 
during early brain development may cause neuronal cell death and 
lasting neurobehavioral changes.

Figure 1: This figure shows the relationship between the chances of having 
developmental delays years after having anesthesia. 
Interpreting these findings in humans is challenging due to ethical 
considerations and developmental differences across species. The essay calls 
for further studies to understand anesthesia's neurotoxicity in children and 
establish safe guidelines.

Figure 2: Dose-response 3D plots for the effect of total duration (x 
axis) and frequency (y axis) of general anesthesia (GA) on the 
adjusted hazard ratios (HR) (z axis) of developmental delay (DD)
Feng, Y. P., Yang, T. S., Chung, C. H., Chien, W. C., & Wong, C. S. (2020). Early 
childhood general anesthesia exposure associated with later developmental 
delay: A national population-based cohort study. PloS one, 15(9), e0238289. 
https://doi.org/10.1371/journal.pone.0238289
Risks include memory loss, mood changes, and long-term 
cognitive and behavioral impacts, with rare risks like 
personality changes and bed-wetting. 

•The essay discusses the respiratory effects of 
anesthesia, stressing the need for careful 
monitoring and management during surgery.
•Anesthesia can impact breathing by reducing 
respiratory drive, leading to hypoventilation and 
increased carbon dioxide levels.
•Opioids and muscle relaxants used during surgery 
can further depress breathing and paralyze 
respiratory muscles, often necessitating 
mechanical ventilation.
•General anesthesia can suppress airway reflexes, 
increasing the risk of airway obstruction, especially 
in patients with conditions like obstructive sleep 
apnea.

Respiratory effects

Anesthesia serves critical roles in modern 
medical procedures:

•Ensures patient comfort and pain management 
and facilitates complex surgeries.
Benefits of anesthesia:
•Effective pain relief through tailored types of 
anesthesia:

• General anesthesia for complete 
unconsciousness and muscle relaxation. 
Enhances procedural dexterity for 
surgeons.

Alternative anesthesia techniques:
•General anesthesia is widely used and 
effective.
•Regional anesthesia for localized numbness, 
suitable for extremities.
Future research directions:
• Getting more conclusive results when it comes to 

whether regional anesthesia is better than 
general or not.

The essay explores anesthesia, focusing on its 
physiological effects, risks, benefits, and advancements. 
It highlights anesthesia's crucial role in modern 
medicine, ensuring patient comfort, enabling complex 
surgeries, and enhancing safety. In children, anesthesia 
requires precise dosing and tailored techniques due to 
their smaller airways and higher metabolic rates. Risks 
include short-term memory loss and mood changes, 
and potential long-term cognitive and emotional 
effects. Anesthesia's impact on breathing patterns 
necessitates careful monitoring by anesthesiologists. 
Technological advancements have improved safety and 
outcomes through precise dosing and real-time vital 
sign monitoring. The essay also discusses alternatives to 
general anesthesia, such as regional anesthesia and 
sedation, stressing the importance of patient-specific 
factors. Future research directions include long-term 
cognitive effects, neurotoxicity, respiratory impacts, and 
personalized care plans.
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Figure 3: Data is listed for studies conducted in various 
countries including the UK, China, Turkey, USA, and Pakistan, 
across a range of years from 2008 to 2014. The mean ages 
and mortality data are provided to compare outcomes 
between general and regional categories within each study.

Figure 4: This graph show that when patients 
use anesthesia their cardiac output is higher. 
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