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Abstract

Difficult airway management remains one of the leading causes of severe anesthesia-related morbidity and mortality in both elective and emer-
gency settings. Complications arising from failed or suboptimal airway control range from hypoxemia and aspiration to airway trauma, neurological
injury, and death. Despite the availability of international guidelines and advanced airway devices, adverse outcomes continue to occur, often related
to inadequate assessment, poor planning, or delayed decision-making. This narrative review aims to analyze the main complications associated with
difficult airway management, identify predisposing factors, and describe evidence-based strategies for prevention and clinical management. Em-
phasis is placed on pre-procedural airway evaluation, optimization of oxygenation, appropriate device selection, team coordination, and post-event

analysis to improve patient safety.
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Introduction

Airway management is a cornerstone of anesthesia, emergency
medicine, and critical care. A difficult airway is defined as a clinical
situation in which a trained provider experiences difficulty with
mask ventilation, supraglottic airway placement, tracheal intuba-
tion, or all three. Despite advances in airway equipment and train-
ing, complications related to difficult airway management remain
a significant contributor to anesthesia-related adverse events and
closed-claims litigation [1]. The consequences of failed airway man-
agement can be catastrophic, particularly in vulnerable populations
such as critically ill patients, trauma victims, pediatric patients, and
those with anatomical or physiological alterations. The majority of
severe complications are preventable and are often associated with
failure to recognize airway difficulty, inadequate preparation, or de-
viation from established algorithms [2]. This review examines the
major complications associated with difficult airway management,

their underlying mechanisms, and current evidence-based strate-
gies for prevention and clinical approach.

Definition and Risk Factors for Difficult Airway

A difficult airway may arise from anatomical, physiological, or
situational factors. Anatomical predictors include limited mouth
opening, reduced cervical mobility, macroglossia, facial trauma,
obesity, and upper airway tumors. Physiological difficulty, increas-
ingly recognized, includes severe hypoxemia, hypotension, meta-
bolic acidosis, and reduced functional residual capacity, all of which
shorten safe apnea time [3]. Emergency settings are particularly
high-risk due to lack of fasting, hemodynamic instability, limited
time for evaluation, and suboptimal conditions. Failure to identify
these risk factors pre-procedure significantly increases the likeli-
hood of complications [4].
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Complications Associated with Difficult Airway
Management

Hypoxemia and Hypoxic Brain Injury

Hypoxemia is the most frequent and dangerous complication of
difficult airway management. Repeated intubation attempts, inade-
quate preoxygenation, and delayed transition to rescue techniques
significantly increase the risk of severe desaturation. Prolonged
hypoxemia may lead to cardiac arrest or irreversible neurological
injury [5].

Aspiration of Gastric Contents

Pulmonary aspiration is a major cause of morbidity and mortal-
ity, particularly in emergency intubations. Difficult airway scenar-
ios often involve prolonged attempts at airway control, increasing
the risk of regurgitation and aspiration. The presence of hypoxemia
and hemodynamic instability further worsens outcomes [6].

Airway Trauma

Trauma to the lips, teeth, tongue, pharynx, larynx, and trachea
is common during difficult intubation. Severe injuries include vocal
cord paralysis, tracheal rupture, esophageal perforation, and sub-
glottic stenosis. These complications are associated with multiple
intubation attempts and excessive force [7].

Hemodynamic Instability

Laryngoscopy and intubation induce sympathetic stimulation,
which may result in hypertension, tachycardia, or arrhythmias.
Conversely, hypoxia, sedative agents, and positive pressure ventila-
tion may precipitate hypotension or cardiac arrest, particularly in
critically ill patients [8].

Cannot Intubate, Cannot Oxygenate (CICO) Scenario

The CICO situation represents the most feared airway compli-
cation. Delayed recognition and hesitation to perform emergency
front-of-neck access are strongly associated with fatal outcomes.
Cognitive overload and lack of training are frequently identified
contributing factors [9].

Prevention Strategies
Pre-procedural Airway Assessment

Systematic airway evaluation using validated tools such as the
Mallampati score, thyromental distance, neck mobility assessment,
and history of previous difficult airway is essential. Equally impor-
tant is the assessment of physiological reserve and oxygenation
status [10].

Optimization of Oxygenation

Adequate preoxygenation using high-flow nasal oxygen, non-
invasive ventilation, or positive end-expiratory pressure extends
safe apnea time and reduces hypoxemia. Apneic oxygenation has

Copyright© Juan Camilo Ramos Gomez

demonstrated benefit in both elective and emergency settings [11].
Planning and Equipment Preparation

A clear airway plan, including primary, secondary, and rescue
strategies, should be established before induction. Availability of
advanced airway devices such as video laryngo scopes, supraglottic
airways, and front-of-neck access Kits is critical [12].

Limiting Intubation Attempts

Multiple intubation attempts are independently associated
with increased complications. Current guidelines recommend lim-
iting attempts and transitioning early to alternative techniques
when difficulty is encountered [13].

Clinical Approach to the Difficult Airway

Modern airway management emphasizes a stepwise, algo-
rithm-based approach. Videolaryngoscopy has become a first-line
tool in many settings due to improved glottic visualization and
higher first-pass success rates. Supraglottic airway devices serve
as effective rescue tools and conduits for intubation [14]. In CICO
scenarios, early declaration of failure and prompt execution of
emergency front-of-neck access are essential. Regular training,
simulation-based education, and team communication significantly
improve performance in these high-stress situations [15].

Discussion

Despite technological advances, difficult airway-related com-
plications persist, highlighting the importance of human factors,
decision-making, and system-level preparedness. Evidence con-
sistently demonstrates that most severe complications are not due
to lack of equipment but rather delayed recognition, fixation on a
single technique, and failure to follow established algorithms [16].
Physiological airway difficulty is increasingly recognized as a ma-
jor determinant of adverse outcomes, particularly in critically ill
patients. Traditional airway assessment tools may underestimate
risk if physiological factors are ignored. Therefore, a comprehen-
sive approach integrating anatomical and physiological assessment
is essential [17]. Education, simulation, and post-event debriefing
play a crucial role in reducing complications. Institutions that im-
plement standardized airway protocols and regular multidiscipli-
nary training report lower complication rates and improved patient
safety [18].

Conclusion

Complications of difficult airway management remain a signifi-
cant clinical challenge with potentially catastrophic consequences.
However, most adverse outcomes are preventable through system-
atic airway assessment, optimization of oxygenation, structured
planning, early use of rescue techniques, and adherence to evi-
dence-based algorithms. Ongoing education, simulation training,
and institutional commitment to airway safety are essential to im-
proving outcomes in patients with difficult airways.
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