ISSN: 2684-1290

Journal of Perioperative Medicine

OPEN a ACCESS Freely available online

Perspective

Factors Influencing Personalized Anesthesia: A Comprehensive Overview

Min Fu’

Department of Critical Care Medicine, University of Latvia, Riga,

DESCRIPTION

Anesthesia is a key aspect of modern surgery and medical
procedures, allowing patients to undergo operations without
pain or distress. Over the decades, advances in anesthesia have
improved safety and patient comfort, yet anesthesia has
historically been administered using standardized protocols.
However, as medical science becomes more adapted to
individual differences, personalized anesthesia has emerged as a
revolutionary approach that seeks to modify anesthetic plans to
the unique needs, health profiles and genetic makeup of each
patient. Personalized anesthesia focuses on optimizing safety,
minimizing complications and improving overall outcomes by
considering factors such as genetics, medical history and patient
preferences.

Factors influencing personalized anesthesia

Several factors play a role in the modification of anesthesia,
including a patient's genetic profile, medical history, body
composition and psychological needs. The following are some
key factors considered in personalized anesthesia:

Genetic factors: Genetic differences among individuals can
greatly impact their response to anesthesia. For example, some
people may have genetic variants that cause them to metabolize
certain anesthetic drugs more quickly or more slowly. These
variations can influence the effectiveness of the anesthesia and
the likelihood of side effects. Pharmacogenomics has exposed
specific gene variants that affect how the body processes
common anesthetic agents such as opioids, muscle relaxants and
sedatives. For instance, mutations in the Cytochrome P450
(CYP) enzyme family, which is responsible for metabolizing
many drugs, can cause an individual to either under- or over-
metabolize anesthetic drugs.

In patients with such genetic mutations, the standard dose of
anesthesia could result in inadequate sedation or excessive side
effects. By testing for these genetic markers, anesthesiologists can
adjust drug dosages and choose anesthetic agents that are more
compatible with the patient’s genetic profile. Another genetic
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consideration is malignant hyperthermia, a life-threatening
reaction to certain anesthetic agents triggered by genetic
mutations. Personalized anesthesia allows for the identification
of individuals at risk for this rare condition, enabling the use of
alternative anesthetic methods to prevent potentially fatal
reactions.

Medical history: A patient’s medical history is one of the most
key components in planning personalized anesthesia. Chronic
conditions such as cardiovascular disease, diabetes, respiratory
disorders and kidney or liver dysfunction can all influence how
the body handles anesthesia. Patients with pre-existing heart
conditions may require special monitoring and adjustments to
the anesthetic regimen to avoid cardiovascular complications.
For example, patients with Obstructive Sleep Apnea (OSA) are
at a higher risk of respiratory depression following anesthesia, as
the condition affects their ability to breathe during sedation. A
personalized anesthetic plan might involve using less sedating
agents, continuous monitoring of oxygen levels and applying
airway management strategies to reduce the risk of postoperative
breathing difficulties. Furthermore, patients with a history of
drug allergies or previous adverse reactions to anesthesia will
need a modified approach to avoid triggering allergic responses.
A detailed medical history review allows anesthesiologists to
adapt drug choices and delivery methods to minimize risks.

Body composition: A patient’s body composition, including
their weight, fat distribution and muscle mass, can significantly
affect how anesthesia is administered. Obese patients may have
altered pharmacokinetics, meaning that drugs behave differently
in their bodies due to the higher amount of adipose tissue. This
can affect how drugs are absorbed, distributed and eliminated,
making it to adjust dosing and monitor the patient more closely
during and after surgery. Similarly, underweight patients or
those with low muscle mass may require lower doses of
anesthesia to avoid overdose or excessive sedation. Personalized
anesthesia takes these factors into account, ensuring that the
dosage and method of administration are optimized for the
patient’s unique body type.
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Psychological and emotional needs: Personalized anesthesia also
extends to the psychological and emotional aspects of patient
care. Anxiety, fear and emotional distress can impact how
patients respond to anesthesia and surgery. An anxious patient
may require a higher dose of sedatives to feel calm or may benefit
from specific techniques such as regional anesthesia instead of
general anesthesia to reduce stress. For some patients,
particularly those with Post-Traumatic Stress Disorder (PTSD) or
a history of

incorporating techniques that minimize their anxiety and sense

trauma, anesthesia planning may involve
of control loss. These patients may prefer being awake during
surgery with the use of local or regional anesthesia rather than

undergoing general anesthesia.
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CONCLUSION

The concept of personalized anesthesia represents a significant
shift in how anesthetic care is delivered. By moving away from
standardized protocols and embracing an individualized
approach, healthcare providers can optimize patient outcomes,
reduce the risk of complications and enhance the overall
surgical experience. As medical science continues to advance,
particularly in the fields of genomics and personalized medicine,
the role of personalized anesthesia will likely become even more
important. This modified approach holds the ability of safer,

more effective and more patient-centered anesthesia care.
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