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Abstract
Obstructive Sleep Apnea (OSA) introduces substantial difficulties in the management of
anesthesia, largely due to its implications for airway management, sensitivity to sedative
agents, and an elevated risk of complications during the perioperative period. This narrative
review seeks to offer an in-depth exploration of the contemporary approaches to anesthesia
management in patients diagnosed with OSA. It covers the entire continuum of care,
including preoperative, intraoperative, and postoperative phases. The review underscores the
critical importance of an accurate and thorough diagnosis of OSA, which is essential for
formulating effective anesthetic strategies. Risk stratification is emphasized as a key element
in identifying the specific challenges posed by each patient’s condition and tailoring the
anesthesia plan accordingly. By examining current practices and recommendations, the
review aims to provide insights into how individualized anesthetic plans can be designed to
reduce the risk of perioperative complications and enhance patient safety.
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Introduction
Obstructive sleep apnea (OSA) introduces a host of complexities and risks during the
perioperative period, primarily due to its significant associations with a variety of
cardiovascular, respiratory, and metabolic complications. The presence of OSA makes the
management of anesthesia more challenging, requiring a highly detailed and systematic
approach that encompasses the entire surgical process, from preoperative assessment through
to postoperative care.
The management of patients with OSA begins with a comprehensive preoperative evaluation.
This evaluation involves a detailed assessment of the patient’s overall health status, including
a thorough review of any existing comorbid conditions that might elevate their perioperative
risk. Identifying these conditions is crucial, as they can profoundly impact how the patient
responds to anesthesia and surgery.
During the intraoperative phase, tailored strategies are necessary to manage the specific
challenges presented by OSA. These challenges often include difficulties with maintaining a
clear and open airway and managing adequate respiratory function throughout the surgical
procedure. Effective intraoperative management involves the careful selection of anesthetic
agents and the implementation of appropriate monitoring techniques. These measures are
crucial to minimizing the risk of complications and ensuring stable and effective anesthesia
management.
Postoperative care is equally critical for patients with OSA, requiring careful and continuous
monitoring to detect and address any potential issues such as hypoxemia or respiratory
distress as soon as they arise. This vigilant approach helps to ensure that any complications
are promptly managed, thereby enhancing the overall safety and efficacy of the surgical
outcome.
This review is designed to delve into the various considerations and strategies that are
essential for the effective management of anesthesia in patients with OSA. By examining the
importance of each phase of care - preoperative, intraoperative, and postoperative - this
review underscores the necessity of a comprehensive and well-coordinated approach to
achieve optimal surgical outcomes for these patients.

Preoperative Assessment
Diagnosis and Screening
Accurate diagnosis and thorough screening for sleep apnea are essential components for
managing patients effectively throughout the perioperative period. While polysomnography is
widely recognized as the definitive method for diagnosing obstructive sleep apnea (OSA),
several practical screening tools are commonly employed due to their ease of use and
reliability.
Among these, the STOP-BANG questionnaire is a particularly valuable tool. This
questionnaire evaluates a range of symptoms and risk factors associated with sleep apnea,
including Snoring, Tiredness during the day, Observed apneas, high blood Pressure, Body
mass index (BMI), Age, Neck circumference, and Gender. Its broad scope and high sensitivity
make it an effective means for identifying individuals who may have OSA [1,2].
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Another effective screening tool is the Berlin Questionnaire. This tool is well-regarded for its
ability to pinpoint individuals who are at elevated risk for OSA. It assesses various risk
factors and symptoms, providing a comprehensive evaluation that helps in identifying those
who might benefit from further diagnostic testing [3,4].
These screening tools are instrumental in ensuring that patients with sleep apnea are
accurately identified and appropriately managed before undergoing surgery.

Risk Stratification
Patients with obstructive sleep apnea (OSA) face heightened risks for perioperative
complications, which can include challenges with airway management, hypoxemia, and
cardiovascular instability. Effective risk stratification is critical and involves a comprehensive
evaluation of several factors, including the severity of the sleep apnea, existing comorbidities,
and the nature of the planned surgical procedure.
Severe OSA, characterized by an apnea-hypopnea index (AHI) exceeding 30, is particularly
associated with an elevated risk of perioperative complications. [5,6] To properly assess this
risk, a thorough preoperative evaluation is necessary. This evaluation includes a detailed
review of the patient's medical history and a focused physical examination. Special attention
should be given to identifying indicators related to OSA, such as obesity, hypertension, and
anatomical irregularities in the upper airway.
Based on the findings from these assessments, patients should be classified into risk
categories: low, moderate, or high. This categorization is determined by evaluating the
severity of the patient's OSA and the presence of any additional health issues. [7,8] This
stratification helps guide perioperative management strategies and informs the level of
monitoring and interventions required to mitigate risks during and after the surgical procedure.

Preoperative Optimization
Preoperative optimization is a crucial step aimed at preparing patients to handle the demands
of anesthesia and surgery as effectively as possible. This process involves enhancing the
patient’s overall health and addressing any preexisting conditions that could impact their
surgical outcome. Specifically, it is important to manage comorbidities commonly associated
with obstructive sleep apnea (OSA), such as obesity, hypertension, and diabetes. [9,10]
Before scheduling elective procedures, significant efforts should be made to address these
conditions. This includes implementing strategies for weight loss, improving cardiovascular
health, and achieving tight control over blood sugar levels. These measures are intended to
improve the patient's overall health and resilience.
In addition to managing comorbidities, initiating continuous positive airway pressure (CPAP)
therapy in the period leading up to surgery is a critical component of preoperative care. CPAP
therapy helps to mitigate perioperative risks by reducing airway obstruction and improving
oxygenation levels. By addressing these factors before the surgery, patients are better
prepared, which can contribute to a smoother surgical experience and improved outcomes.
[11,12]

Education and Communication
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Effective coordination among the surgical, anesthesia, and postoperative teams is vital. All
team members must be fully informed of the patient’s OSA diagnosis and the specific risks
and management protocols associated with it. Patient education is also key, particularly
regarding the importance of sticking to CPAP therapy and following perioperative care
instructions closely. [13,14]

Special Considerations for Pediatric Patients
In children, OSA is often related to enlarged tonsils and adenoids or obesity. Managing
anesthesia in these young patients requires special attention due to the unique characteristics
of their airway anatomy and physiology. A thorough preoperative evaluation should be
conducted, focusing on identifying OSA symptoms and related conditions. During surgery,
smaller endotracheal tubes may be necessary, and anesthetic agents should be carefully
adjusted to avoid depressing the child's respiratory function. [15]

Advanced Diagnostic Testing
For patients who are deemed to be at high risk or exhibit significant symptoms indicative of
severe obstructive sleep apnea (OSA), it is important to consider additional diagnostic
evaluations. One such evaluation is overnight polysomnography, a comprehensive test that
plays a vital role in confirming the diagnosis of OSA and assessing its severity. This detailed
analysis provides essential information for effectively planning and managing perioperative
care. In situations where access to full polysomnography may be restricted, such as in remote
or underserved areas, portable sleep studies can serve as an alternative diagnostic tool. These
portable studies, while not as exhaustive as traditional polysomnography, can still offer
valuable insights into the patient's sleep patterns and apnea events, aiding in the appropriate
management of their condition. [16]

Intraoperative Management
Airway Management
Managing the airway in patients with sleep apnea presents unique challenges due to both
anatomical and functional irregularities. These patients often have physical features like an
increased neck circumference, craniofacial abnormalities, and a tendency for airway collapse,
all of which complicate mask ventilation and endotracheal intubation. [11,17] As such, a
meticulous and comprehensive airway management plan is essential, incorporating both
primary and backup strategies.
Video laryngoscopy has emerged as a valuable tool in this context, offering improved
visualization of the vocal cords compared to traditional laryngoscopy. This technique
enhances the success rates of intubation and minimizes the risk of airway trauma, making it
particularly useful for patients with sleep apnea who are prone to difficult intubations. [18]
Additionally, when a challenging airway is anticipated, awake fiberoptic intubation may be
the preferred method. This technique allows the anesthesiologist to visualize the airway in
real-time and navigate it carefully, reducing the likelihood of complications that can arise
from blind intubation attempts.
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In situations where traditional intubation proves difficult, adherence to the Difficult Airway
Society's stepwise approach is recommended. This begins with thorough preoxygenation to
maximize oxygen reserves, followed by the use of adjunctive devices, such as supraglottic
airway devices, which can serve as an effective alternative when direct intubation fails. [19]
Employing a videolaryngoscope as the first-line tool for intubation is often advisable, as it
provides superior glottic visualization, which is critical in managing the compromised airways
typical in sleep apnea patients.
Ensuring that these strategies are in place before induction of anesthesia can significantly
reduce the risk of adverse events and improve overall patient outcomes. [20]

Anesthetic Agents
The selection of anesthetic agents is crucial in managing patients with sleep apnea,
particularly because of their increased risk for respiratory complications. Anesthetics with
short durations, such as propofol and remifentanil, are favored because they are rapidly
metabolized, leading to quick recovery and minimal lingering effects on breathing. [21], [22]
This makes them ideal for patients with sleep apnea, as they help maintain respiratory stability
during and after surgery. The use of total intravenous anesthesia (TIVA), which typically
involves a combination of propofol and remifentanil, allows for a controlled and stable
anesthetic experience with a swift emergence from anesthesia, thereby lowering the risk of
postoperative respiratory issues. [23]
In addition to careful selection of anesthetic agents, the incorporation of regional anesthesia
techniques can significantly reduce the reliance on systemic opioids, which are known to
depress respiratory function. Methods such as epidural analgesia, peripheral nerve blocks, and
local anesthetic infiltration offer effective pain control while maintaining respiratory function.
These techniques not only provide targeted pain relief but also minimize the potential for
opioid-induced respiratory depression. If opioids are necessary, short-acting options like
fentanyl are preferred due to their quick onset and brief duration of action. However, their
administration should be carefully titrated to the lowest effective dose to mitigate the risk of
impairing the patient's ability to breathe postoperatively. [14]

Intraoperative Monitoring
Enhanced intraoperative monitoring is critical for ensuring patient safety, particularly for
those with obstructive sleep apnea (OSA). Continuous capnography and pulse oximetry are
fundamental tools for detecting respiratory issues early. Continuous capnography provides
real-time feedback on ventilation status, allowing for the immediate identification of
hypoventilation or apnea. This prompt detection facilitates timely intervention, thereby
reducing the risk of severe respiratory compromise. [24] Furthermore, employing
neuromuscular monitoring is crucial to guide the administration of muscle relaxants. This
helps prevent residual neuromuscular blockade, a condition that can be especially hazardous
in patients with OSA due to their increased susceptibility to respiratory complications. [25]
In cases where patients exhibit signs of cardiopulmonary dysfunction or have severe OSA
combined with significant comorbidities, more invasive monitoring may be required. Arterial
blood pressure monitoring and central venous pressure monitoring can provide detailed
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insights into the patient’s hemodynamic status, which is essential for managing fluid levels
and medication effectively. [26]
Additionally, the use of transesophageal echocardiography may be advantageous for
intraoperative assessment of cardiac function, helping to guide decisions related to
cardiovascular management. [18]

Positioning and Ventilation Strategies
Effective patient positioning is a key factor in managing anesthesia for individuals with OSA.
The head-elevated laryngoscopy position (HELP) has been demonstrated to improve glottic
visualization and facilitate intubation, particularly in obese patients and those with OSA. [27]
and laryngeal axes, this positioning technique reduces the likelihood of airway obstruction,
thereby improving overall airway management.
Ventilation strategies should focus on maintaining adequate oxygenation and ventilation
while avoiding complications such as hypercapnia and hypoxia. Implementing positive end-
expiratory pressure (PEEP) during mechanical ventilation is beneficial for preventing airway
collapse and enhancing oxygenation in patients with OSA. [28] Additionally, adopting lung-
protective ventilation strategies, such as using low tidal volumes and avoiding excessively
high peak inspiratory pressures, can mitigate the risks of barotrauma and volutrauma. [27]
These measures contribute to safer and more effective ventilation management, ensuring
better outcomes for patients undergoing anesthesia with OSA.

Postoperative Management
Extubation and Recovery
Extubation should be carefully timed, ensuring it is only performed when the patient is fully
conscious and able to maintain their airway independently. This cautious approach helps
reduce the risk of airway obstruction, a common concern in patients with obstructive sleep
apnea (OSA). To further support airway patency and enhance oxygenation in the immediate
postoperative period, the application of continuous positive airway pressure (CPAP) therapy
is highly beneficial. CPAP helps prevent airway collapse, a frequent issue in OSA patients,
and ensures adequate oxygen delivery. [23,24] For patients with severe OSA or those with
significant comorbidities, close monitoring in a high-dependency unit or intensive care unit is
recommended to quickly address any respiratory difficulties or other complications that may
arise during recovery. [23]

Pain Management
Effective pain management in OSA patients requires a multimodal approach to minimize the
risk of respiratory depression while ensuring adequate analgesia. [25,30] This strategy often
includes the use of regional anesthesia techniques, non-opioid analgesics, and opioid-sparing
methods. Nonsteroidal anti-inflammatory drugs (NSAIDs) and acetaminophen are commonly
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used as part of this regimen to provide effective pain relief without the respiratory risks
associated with opioids. [25]
Additionally, local anesthetic infiltration and regional nerve blocks can significantly reduce
the need for systemic opioids, thereby lowering the potential for postoperative respiratory
complications. By incorporating these techniques, healthcare providers can manage
postoperative pain effectively while maintaining respiratory safety. [27]

Postoperative Monitoring
Postoperative monitoring is crucial for patients with sleep apnea, necessitating rigorous
observation for at least 24 hours following surgery.
These patients are at a higher risk for respiratory complications, making continuous
monitoring essential to detect early signs of issues such as hypoxemia or respiratory
depression. Implementing continuous pulse oximetry and capnography can provide real-time
data on oxygen saturation and carbon dioxide levels, respectively, which is vital for promptly
identifying any deterioration in respiratory function .[31] This continuous monitoring helps in
ensuring that any signs of respiratory distress are addressed immediately.
In addition to monitoring oxygenation and ventilation parameters, it is important to assess
patients' readiness for discharge with careful consideration. This assessment should include
evaluating the patient's ability to maintain stable oxygenation and effective ventilation
independently, without relying on supplemental oxygen or continuous positive airway
pressure (CPAP) therapy. Only when a patient consistently demonstrates adequate respiratory
function and stability, as verified through thorough postoperative monitoring, should they be
considered for discharge. [29] This approach helps to minimize the risk of postoperative
complications and ensures that the patient has recovered sufficiently to handle the demands of
postoperative recovery safely

Postoperative Complications
Patients with obstructive sleep apnea (OSA) face a heightened risk of postoperative
complications, including hypoxemia, respiratory depression, and cardiovascular events. The
presence of OSA significantly increases the likelihood of adverse outcomes, such as severe
hypoxemia, unplanned ICU admissions, and prolonged hospital stays. Studies consistently
demonstrate that patients with OSA experience more frequent and severe episodes of
postoperative hypoxemia compared to those without the condition. These complications are
particularly concerning because they can lead to further respiratory compromise and increase
the risk of serious cardiovascular incidents, such as arrhythmias and myocardial infarctions.
To mitigate these risks, vigilant monitoring of oxygen saturation, respiratory function, and
cardiovascular status is essential in the immediate postoperative period. [24] Early
intervention, including the use of supplemental oxygen, continuous positive airway pressure
(CPAP) therapy, and careful management of analgesia, is crucial to prevent deterioration and
ensure safe recovery.

Enhanced Recovery After Surgery (ERAS) Protocols
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Enhanced Recovery After Surgery (ERAS) protocols, which emphasize a multidisciplinary
and multimodal approach to perioperative care, can be particularly beneficial for patients with
OSA. These protocols are designed to minimize surgical stress, reduce complications, and
accelerate recovery by incorporating evidence-based practices across all phases of surgical
care. [23] For OSA patients, ERAS protocols typically include tailored pain management
strategies that avoid excessive opioid use, thus minimizing the risk of respiratory depression.
Early mobilization is encouraged to prevent venous thromboembolism and promote lung
function, which is especially important in this patient population. Nutritional support is
another key element, ensuring that patients maintain their strength and immune function
throughout the perioperative period. By optimizing each aspect of care, ERAS protocols not
only reduce the length of hospital stays but also improve overall surgical outcomes, making
them an effective strategy for managing OSA patients undergoing surgery. [24]
Long-term Management
Obstructive sleep apnea (OSA) requires ongoing management beyond the initial perioperative
period. It is essential for patients to be referred to sleep specialists for continuous assessment
and treatment. Key aspects of long-term care include the consistent use of Continuous
Positive Airway Pressure (CPAP) therapy, which is critical for maintaining open airways and
improving sleep quality. Weight management is also crucial, given that excess weight can
exacerbate OSA. Additionally, addressing comorbid conditions such as hypertension, diabetes,
and cardiovascular issues is important, as these can worsen OSA. A coordinated approach
involving regular follow-ups with a sleep specialist and coordination with other healthcare
providers ensures comprehensive management and enhances the patient's quality of life. [23]

Follow-up and Patient Education
Postoperative follow-up is vital to assess recovery and ensure adherence to CPAP therapy.
During these follow-up visits, healthcare providers should evaluate the patient’s adherence to
CPAP therapy and any necessary modifications to their treatment plan. Education about the
importance of consistent CPAP use and lifestyle changes - such as weight loss, smoking
cessation, and moderation of alcohol intake - is crucial for long-term health. Tailored
education helps patients understand how these changes can mitigate OSA symptoms and
reduce the risk of future complications. Ongoing engagement with a sleep specialist can
facilitate effective management of the condition and support patients in maintaining their
health over time. [24]

Special Considerations for Pediatric Patients
In pediatric patients, managing OSA involves special considerations due to their distinct
airway anatomy and physiological responses. Common causes of OSA in children include
adenotonsillar hypertrophy, which requires specific treatment approaches. Postoperative
monitoring for these patients should be rigorous to detect any signs of airway obstruction or
respiratory issues. In some cases, CPAP or bilevel positive airway pressure (BiPAP) therapy
may be necessary to maintain airway openness and ensure adequate oxygen levels. [29]
Education for families is crucial, as parents and caregivers need to be well-informed about the
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use of CPAP devices, the signs of OSA, and the importance of adhering to treatment protocols.
Supporting families in this manner helps ensure effective management of pediatric OSA.

Conclusion
Effectively managing anesthesia in patients with obstructive sleep apnea (OSA) requires
meticulous planning and a collaborative, multidisciplinary approach. The process begins with
a comprehensive preoperative assessment, which includes screening for OSA and
categorizing patients based on the severity of their condition and the presence of any
comorbidities. This risk stratification is critical for tailoring anesthesia and surgical plans to
each patient’s needs.
During the intraoperative phase, the primary focus must be on maintaining airway patency
and minimizing factors that could exacerbate respiratory issues. This includes judicious use of
sedatives and opioids, as these medications can increase the risk of respiratory depression and
other complications in patients with OSA. Utilizing techniques such as video laryngoscopy or
fiberoptic intubation can improve the success rate of intubation and reduce potential airway
trauma.
Postoperative care for OSA patients is equally important and requires vigilant monitoring to
detect and address complications early. The use of continuous positive airway pressure
(CPAP) therapy immediately after surgery can prevent airway collapse and ensure proper
oxygenation, thereby reducing the risk of postoperative hypoxemia and related issues.
Enhanced Recovery After Surgery (ERAS) protocols can be particularly beneficial, as they
are designed to reduce surgical stress, improve recovery times, and enhance overall outcomes.
Ongoing education for healthcare providers about the latest guidelines and best practices is
essential to optimize the perioperative management of patients with OSA. Adhering to
updated protocols and continuously educating the surgical and anesthesia teams help ensure
that these patients receive the highest level of care, enhancing their safety and recovery
throughout the surgical process.
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