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Abstract

Background: Sleep-related breathing disorders, particularly obstructive sleep apnea (OSA), pose significant
challenges in anesthesia practice. Understanding the relationship between OSA and anesthesia is crucial for ensuring safe
perioperative management. Objectives: review the latest updates about obstructive sleep apnea, and how it affects the field
of anesthesia as a crucial coexisting disease. furthermore, how to establish peri-operative strategies to manage OSA cases.
Conclusions: Effective perioperative management of OSA patients requires a multidisciplinary approach, including
collaboration between anesthesia providers, sleep specialists, and other healthcare professionals. Preoperative screening
and evaluation, careful selection of anesthetic techniques and agents, and the implementation of non-pharmacological
interventions such as continuous positive airway pressure (CPAP) therapy are essential. Future research should focus on
precision medicine approaches, biomarkers, predictive models, novel monitoring technologies, and standardized protocols
to further optimize perioperative care for OSA patients. By addressing these challenges and advancing knowledge,

anesthesia practice can enhance the safety and outcomes of OSA patients undergoing surgery.

Keywords: Sleep-Related; Breathing Disorder; obstructive sleep apnea; Anesthetic Practice.

1. Introduction

Sleep-related breathing disorders, particularly
obstructive sleep apnea (OSA), have garnered significant
attention in recent years due to their prevalence and
impact on various aspects of health ™.

OSA is characterized by recurrent episodes of
partial or complete upper airway obstruction during
sleep, leading to disrupted breathing patterns and
subsequent oxygen desaturation. It affects a substantial
portion of the population, with estimates suggesting that
around 25% of adults may have at least mild OSA .

Understanding the relationship between OSA and
anesthesia practice is of paramount importance in
providing safe and effective perioperative care. OSA is
considered a crucial coexisting disease in the field of
anesthesia due to its potential implications for
perioperative management .

Anesthesia itself can further exacerbate the already
compromised respiratory function in OSA patients,
leading to heightened risks of perioperative
complications, including airway obstruction, hypoxemia,
cardiovascular events, and prolonged recovery .

The aim of this review article is to
comprehensively examine the latest updates and
evidence regarding obstructive sleep apnea and its
impact on the practice of anesthesia. By synthesizing
current knowledge, this article aims to provide an
overview of OSA, discuss its implications for
perioperative care, and explore strategies for managing
OSA patients during the perioperative period. The
ultimate goal is to enhance the understanding of OSA
among anesthesia providers and establish perioperative
strategies that optimize patient safety and outcomes.

2. Overview of Obstructive Sleep Apnea:

Obstructive sleep apnea (OSA) is a prevalent sleep-
related breathing disorder characterized by recurrent
episodes of partial or complete upper airway obstruction
during sleep, leading to disrupted breathing patterns and
subsequent oxygen desaturation. These episodes, known

as apneas or hypopneas, result in brief awakenings or
arousals from sleep, often without the person's
awareness. OSA can significantly impact an individual's
sleep quality, leading to excessive daytime sleepiness,
fatigue, and impaired cognitive function !,

Prevalence:

OSA is a widespread condition, with estimates
suggesting that it affects approximately 3-7% of adult
men and 2-5% of adult women. However, it is important
to note that OSA remains largely undiagnosed and
underreported, making the actual prevalence likely
higher. Certain risk factors are associated with an
increased likelihood of developing OSA, including
obesity, male gender, advancing age, family history, and
craniofacial abnormalities .

Pathophysiology:

The pathophysiology of OSA involves a complex
interplay of anatomical and physiological factors.
During sleep, relaxation of the upper airway muscles can
lead to narrowing or collapse of the airway, impeding
the flow of air to the lungs. This narrowing can occur at
multiple levels, including the oropharynx, nasopharynx,
or hypopharynx. Factors such as obesity, increased neck
circumference, altered craniofacial anatomy, and
enlarged tonsils or adenoids can further contribute to
airway obstruction 11,

Clinical Manifestations and Diagnostic Criteria:

The clinical manifestations of OSA encompass a
range of symptoms that primarily occur during sleep.
These may include loud and chronic snoring, witnessed
episodes of apnea, gasping or choking sensations during
sleep, restless sleep, and excessive daytime sleepiness.
However, it is important to note that not all individuals
with OSA experience noticeable symptoms, and the
disorder may go undiagnosed for extended periods .

The diagnosis of OSA is typically established
through a combination of clinical assessment and
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objective sleep studies. The gold standard for diagnosing
OSA is polysomnography, which involves monitoring
various physiological parameters during sleep, such as
airflow, oxygen saturation, respiratory effort, and brain
wave activity. Based on the severity of the disease, OSA
is classified into mild, moderate, or severe, primarily
determined by the number of apnea-hypopnea events per
hour of sleep, known as the apnea-hypopnea index
(AHI) ©,

Complications and Comorbidities:

Untreated OSA can have significant implications
for an individual's overall health and quality of life. It is
associated with an increased risk of cardiovascular
diseases, including hypertension, coronary artery
disease, stroke, and heart failure. OSA is also linked to
metabolic disturbances, such as insulin resistance and
type 2 diabetes. Additionally, OSA can contribute to
neurocognitive impairments, mood disorders, decreased
libido, and an increased likelihood of accidents or
workplace injuries due to daytime sleepiness 1%,

Furthermore, OSA can exacerbate other medical
conditions and comorbidities, such as obesity, chronic
obstructive pulmonary disease (COPD), asthma, and
perioperative complications. In the context of anesthesia
practice, OSA poses unique challenges and
considerations that require careful management to
minimize the risk of adverse events 4.

By understanding the comprehensive overview of
OSA, including its  definition, prevalence,
pathophysiology, clinical manifestations, diagnostic
criteria, and associated complications, anesthesia
providers can better recognize and address the specific
needs of OSA patients in the perioperative setting *.

3.Impact of OSA on Anesthesia Practice:

Managing patients with obstructive sleep apnea
(OSA) presents unique challenges and implications in
the perioperative period. OSA can significantly affect
preoperative assessment, intraoperative management,
and postoperative care, requiring anesthesia providers to
be vigilant and proactive in addressing the specific needs
of these patients ™31,

a) Preoperative Assessment:

The preoperative assessment of OSA patients
should involve a thorough evaluation of their sleep
history, including symptoms such as snoring, witnessed
apneas, and excessive daytime sleepiness. Patients with
known or suspected OSA should wundergo a
comprehensive airway examination to identify potential
anatomical abnormalities or risk factors for difficult
intubation. It is crucial to assess the severity of OSA
based on the apnea-hypopnea index (AHI) to stratify
perioperative risks accurately ™4,

b) Intraoperative Management:

OSA can pose challenges during the
intraoperative period, primarily related to airway
management and the administration of anesthetics. OSA
patients have a higher risk of difficult mask ventilation,
difficult intubation, and airway obstruction, which may

necessitate the use of specialized techniques and
equipment, such as video laryngoscopy or supraglottic
airway devices. Careful titration of anesthetic agents is
required to minimize respiratory depression and
maintain adequate ventilation ),

Furthermore, OSA patients are prone to oxygen
desaturation and hypercapnia due to their impaired
respiratory function. Continuous monitoring of oxygen
saturation, end-tidal carbon dioxide, and ventilation
parameters is crucial to promptly detect any changes in
the patient's respiratory status ™.

c) Postoperative Care:

Postoperative care for OSA patients should focus
on minimizing the risk of respiratory complications and
ensuring adequate pain management. OSA patients are
at increased risk of postoperative respiratory events,
including hypoventilation, airway obstruction, and
oxygen desaturation. Continuous positive airway
pressure (CPAP) therapy should be resumed as soon as
possible postoperatively to maintain airway patency and
prevent respiratory disturbances during sleep ™.

Pain management in OSA patients should
consider the potential respiratory depressant effects of
opioids. Alternative analgesic strategies, such as
regional  anesthesia  techniques or  non-opioid
medications, may be considered to minimize the risk of
opioid-induced respiratory depression 2.

d) Increased Risk of Perioperative Complications:

OSA patients are at a higher risk of perioperative
complications compared to non-OSA individuals. The
recurrent episodes of apnea and hypopnea in OSA can
lead to oxygen desaturation, systemic inflammation, and
increased sympathetic activity, which can contribute to
cardiovascular  events, including  hypertension,
myocardial ischemia, and arrhythmias. Anesthesia and
surgery further exacerbate these risks, as OSA patients
may experience a higher incidence of postoperative
respiratory  failure, myocardial infarction, and
perioperative mortality ™.

To mitigate these risks, close monitoring of vital
signs, adequate oxygenation, and proper pain
management are essential. Collaboration between
anesthesia providers, sleep specialists, and other
healthcare professionals is crucial to develop
comprehensive perioperative strategies that optimize the
management of OSA patients and reduce the occurrence
of perioperative complications %

By understanding the specific challenges and
implications of managing OSA patients in the
perioperative period, anesthesia providers can adopt
proactive measures and implement appropriate
interventions to ensure the safety and well-being of these
patients throughout their surgical journey .
4.Perioperative Strategies for Managing OSA:

Managing patients with obstructive sleep apnea
(OSA) during the perioperative period requires a
multidisciplinary approach and the implementation of
specific strategies to optimize patient outcomes. Several
guidelines and recommendations have been developed to
guide anesthesia providers in the management of OSA
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patients. This section explores the current strategies and
interventions employed in the perioperative care of OSA
patients %2,

v" Preoperative Screening and Evaluation:

Preoperative screening and evaluation play a
crucial role in identifying OSA patients and assessing
the severity of their condition. Screening tools such as
the STOP-Bang questionnaire or the Berlin
questionnaire can help identify patients at risk for OSA.
A comprehensive sleep history should be obtained,
including symptoms suggestive of OSA, comorbidities,
and previous treatments such as continuous positive
airway pressure (CPAP) therapy. Physical examination,
including assessment of airway anatomy, Mallampati
score, and neck circumference measurement, can aid in
identifying anatomical risk factors for difficult airway
management (%!,

Polysomnography (PSG) is considered the gold
standard for diagnosing OSA. However, PSG may not
be feasible or practical for all patients in the preoperative
setting. In such cases, portable sleep monitoring devices
or home sleep apnea testing may be considered as
alternatives to screen for OSA. These tools can provide
valuable information regarding the presence and severity
of OSA, helping guide perioperative management
decisions 4,

v Anesthetic Techniques and Agents:

The choice of anesthetic techniques and agents
for OSA patients should aim to minimize the risk of
respiratory depression, maintain airway patency, and
optimize postoperative outcomes. Regional anesthesia
techniques, such as neuraxial anesthesia or peripheral
nerve blocks, can be considered as alternatives or
adjuncts to general anesthesia. These techniques
minimize the use of systemic opioids and provide
effective analgesia, reducing the risk of opioid-induced
respiratory depression *°!.

When general anesthesia is required, certain
considerations should be taken into account. Total
intravenous anesthesia (TIVA) with propofol and
remifentanil may be preferred over volatile anesthetics,
as they offer better control over respiratory depression
and have shorter recovery times. Careful titration of
anesthetic agents, including opioids, is crucial to avoid
excessive resPiratory depression and postoperative
complications 1),

Role of Continuous Positive Airway Pressure
(CPAP) Therapy and Non-Pharmacological
Interventions:

Continuous positive airway pressure (CPAP)
therapy, which delivers a constant positive pressure to
the upper airway, is the cornerstone treatment for OSA.
The use of CPAP therapy should be continued in the
perioperative setting whenever feasible. CPAP can help
maintain airway patency, improve oxygenation, and
prevent the recurrence of OSA-related respiratory events
during sleep 27,

Other non-pharmacological interventions, such as
positional therapy, weight management, and lifestyle
modifications, should also be considered in the

119

perioperative period. Encouraging patients to maintain a
healthy weight, avoid sedatives or alcohol, and sleep in
the lateral decubitus position can help reduce the
[sz%yerity of OSA and improve postoperative outcomes
v" Collaboration and Communication:

Effective communication and collaboration
among anesthesia providers, sleep specialists, surgeons,
and nursing staff are essential for the optimal
management of OSA patients during the perioperative
period. Clear documentation of the patient's OSA
diagnosis, severity, and recommended management
strategies should be available to all members of the
healthcare team. Preoperative planning meetings and
discussions can help ensure that appropriate
perioperative strategies are implemented, and potential
challenges are addressed proactively %),

By following  current  guidelines and
recommendations, conducting thorough preoperative
screening and evaluation, utilizing appropriate anesthetic
techniques and agents, and incorporating CPAP therapy
and non-pharmacological interventions, anesthesia
providers can optimize the perioperative care of OSA
patients. The individualized management of OSA %
5.Future Directions and Considerations:

The understanding of obstructive sleep apnea
(OSA) and its impact on anesthesia practice continues to
evolve, with ongoing research and advancements
shedding light on various aspects of this complex
condition. In this section, we will discuss some
emerging areas of research and considerations for future
developments in the field 1*%.

v" Precision Medicine

Approach: Future research efforts may focus on
the development of a precision medicine approach to the
perioperative management of OSA patients. By
considering individual patient characteristics, such as
anatomical variations, severity of OSA, comorbidities,
and genetic factors, tailored perioperative strategies can
be implemented to optimize patient outcomes 2.

v' Biomarkers and Predictive Models:

The identification of biomarkers associated with
perioperative complications in OSA patients could aid in
risk stratification and individualized treatment decisions.
Additionally, the development of predictive models
incorporating patient-specific factors could help estimate
the likelihood of adverse events and guide perioperative
management choices %,

v Novel Monitoring Technologies:

Advancements in monitoring technologies may
offer enhanced methods for assessing OSA patients
during the perioperative period. This could include the
development of wearable devices or sensors that can
provide real-time feedback on respiratory function,
oxygenation, and sleep patterns. These technologies can
aid in early detection of respiratory disturbances and
facilitate timely interventions B4,

v Pharmacological Interventions:

Further investigation is warranted to explore the

potential role of pharmacological interventions in the
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perioperative management of OSA patients. This may
involve the development of new drugs targeting specific
pathways involved in OSA pathophysiology, such as
upper airway muscle function or the control of
respiratory drive. The evaluation of perioperative
medications that can mitigate the risks associated with
OSA, such as opioids or sedatives, is also an area of
interest 2%,

v' Long-Term Outcomes:

Long-term follow-up studies are necessary to
assess the impact of OSA and its perioperative
management on patients' long-term outcomes, including
cardiovascular events, neurocognitive function, quality
of life, and mortality. Understanding the long-term
effects can help refine perioperative strategies and
optimize postoperative care 2%,

6.Limitations and Gaps in Knowledge:

I. Despite significant progress in understanding OSA
and its implications for anesthesia practice, several
limitations and ?aps in knowledge remain. Some of
these include P!:

1. Variability in OSA Phenotypes: OSA encompasses
a spectrum of disease severity and phenotypes,
making it challenging to develop a one-size-fits-all
approach to perioperative management. Further
research is needed to better characterize different
OSA subtypes and their specific implications for
anesthesia practice 71,

I11. Limited Evidence-Based Guidelines: Although
guidelines and recommendations exist, there is still
a need for robust, evidence-based guidelines that
address the specific perioperative management of
OSA patients. Large-scale, well-designed clinical
trials and meta-analyses are needed to provide
stronger evidence for perioperative interventions in
this population .

IV. Lack of Standardized Protocols: The lack of
standardized protocols for perioperative
management of OSA patients can lead to variations
in practice. The development and implementation of
standardized protocols can ensure consistent and
optimal care across different healthcare settings %,

V. Underdiagnosis and Undertreatment of OSA:
Despite its prevalence, OSA remains
underdiagnosed and undertreated. Efforts should be
made to increase awareness, improve screening
methods, and promote access to diagnostic tools and
treatment modalities to ensure that OSA patients
receive appropriate perioperative care B,

7.Areas for Further Research:

Several areas warrant further research to enhance
the understanding and management of OSA in the
perioperative setting Y. These include:
a)Comparative Effectiveness Studies: Comparative

effectiveness studies can evaluate the outcomes of
different perioperative strategies, such as regional
anesthesia versus general anesthesia or the impact of
specific medications or interventions on OSA-related
complications %,

b)Optimization of Non-Pharmacological Interventions
[41]

8. Conclusion

In conclusion:

v’ obstructive sleep apnea (OSA) has a significant
impact on anesthesia practice, necessitating
specialized perioperative management strategies.
Understanding the relationship between OSA and
anesthesia is crucial to ensure the safety and well-
being of OSA patients throughout their surgical
journey.

v/ OSA patients pose unique challenges in the
perioperative period, including difficulties in airway
management, increased risk of perioperative
complications, and the need for tailored anesthetic
techniques and agents. Preoperative screening and
evaluation, including the use of screening tools and
consideration of portable sleep monitoring devices,
aid in identifying OSA patients and assessing the
severity of their condition.

v’ Perioperative strategies for managing OSA patients
involve a multidisciplinary approach, collaboration
among healthcare professionals, and adherence to
current guidelines and recommendations. Regional
anesthesia techniques, when feasible, may be
considered as alternatives or adjuncts to general
anesthesia, reducing the reliance on opioids and
minimizing the risk of respiratory depression.
Careful titration of anesthetic agents and close
monitoring of respiratory parameters are essential to
optimize patient outcomes.

v’ Continuous positive airway pressure (CPAP) therapy
plays a crucial role in maintaining airway patency
and preventing respiratory disturbances during sleep.
Its continued use in the perioperative setting, along
with other non-pharmacological interventions such as
weight management and positional therapy, can
improve postoperative outcomes.

Despite significant progress, there are still
limitations and gaps in knowledge regarding OSA and
its impact on anesthesia practice. Further research is
needed to explore emerging areas such as precision
medicine, biomarkers, predictive models, novel
monitoring  technologies, and  pharmacological
interventions. Additionally, standardized protocols,
evidence-based guidelines, and efforts to increase OSA
awareness, diagnosis, and treatment are necessary to
optimize perioperative care.

By addressing these challenges, advancing
research, and implementing comprehensive
perioperative strategies, anesthesia providers can
improve the safety and outcomes of OSA patients
undergoing surgery. Through continued collaboration
and a patient-centered approach, the field of anesthesia
can further enhance the management of sleep-related
breathing disorders and improve the overall
perioperative experience for OSA patients.
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