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Introduction

Securing the airway in severe trauma is a critical determinant of patient outcomes,
especially when faced with complex injuries or the need for rapid intervention.
Anatomical distortions, significant bleeding, and potential cervical spine instabil-
ity present formidable challenges to conventional airway management techniques.
Rapid sequence intubation (RSI) remains a foundational approach, augmented by
technologies like video laryngoscopy, which have demonstrated improved first-
pass success rates in visualizing the glottis and facilitating endotracheal tube
placement. When standard intubation methods prove unsuccessful, emergency
surgical airway procedures such as needle or surgical cricothyrotomy become in-
dispensable rescue interventions, offering a lifeline when mechanical ventilation
cannot be achieved through less invasive means. The prompt identification of
impending airway compromise by skilled providers is paramount to preventing ir-
reversible damage and improving survival rates in critically injured patients.

Video laryngoscopy has emerged as a significant advancement over traditional
direct laryngoscopy, particularly in the chaotic environment of trauma resuscita-
tion. Its ability to provide a direct or indirect view of the vocal cords, even in the
presence of obscuring factors like blood or vomit, enhances intubation success.
Studies consistently show a reduction in esophageal intubations and an increase
in first-attempt success rates when video laryngoscopy is employed, though oper-
ator experience and the specific device used are important variables. The utility of
video laryngoscopy is increasingly recognized across the spectrum of care, from
prehospital settings to the management of patients with severe facial trauma af-
fecting airway anatomy.

Surgical airway techniques, primarily cricothyrotomy, represent a vital last resort
when less invasive methods of securing the airway fail in the trauma setting. Nee-
dle cricothyrotomy provides temporary oxygenation, while surgical cricothyrotomy
offers a more definitive pathway for ventilation. Indications in trauma are diverse,
encompassing severe upper airway obstruction, extensive facial trauma that pre-
cludes oral or nasal intubation, and failed attempts at endotracheal intubation.
Mastery of these life-saving procedures is an essential skill for any trauma team
member who may be called upon to manage a compromised airway.

Rapid sequence intubation (RSI) is widely considered the preferred method for
securing the airway in the majority of trauma patients, primarily due to its ability
to minimize the risk of aspiration. This technique involves a sequence of pre-
oxygenation, administration of an induction agent, and a neuromuscular blocking
agent, all performed without positive pressure ventilation prior to cricoid pressure
release. However, in hemodynamically unstable patients or those with profound
hypoxemia, modifications to the standard RSI protocol or alternative strategies
may be necessary to prevent further physiological compromise or deterioration.

Cervical spine immobilization has historically been a cornerstone of trauma care,
with rigid collars being routinely applied to all injured patients. However, evolving
evidence suggests amore nuanced approach, advocating for selective immobiliza-
tion based on a thorough clinical assessment and the mechanism of injury. This
shift aims to balance the need for spinal alignment with the potential for collars to
exacerbate airway compromise or increase intracranial pressure, emphasizing the
paramount importance of facilitating airway access.

Prehospital airway management in the context of severe trauma presents a unique
set of challenges stemming from resource limitations and the dynamic nature of
emergency scenes. While the rates of endotracheal intubation vary in prehospital
settings, there is a discernible trend towards the adoption of video laryngoscopy
and the judicious use of RSI. The performance of rescue surgical airways in the
field underscores the critical need for advanced training and proficiency among
paramedics, as patient outcomes are significantly influenced by the skills and ex-
perience of the prehospital provider.

Complications associated with airway management in trauma patients are a sig-
nificant concern and can range from relatively minor dental trauma and soft tissue
injuries to severe consequences such as pharyngeal or esophageal perforation,
vocal cord damage, and the development of aspiration pneumonia. The imple-
mentation of careful procedural techniques, judicious selection of airway devices,
and the skillful execution of these interventions are essential for minimizing the
occurrence of such adverse events. Post-intubation monitoring and vigilance for
emergent complications are equally crucial.

The utilization of supraglottic airway devices (SADs) in adult trauma patients re-
mains a subject of ongoing discussion and research. While SADs can offer a sim-
pler insertion pathway compared to endotracheal tubes, particularly in difficult air-
way scenarios, their definitive role in severe trauma is debated due to potential
concerns regarding aspiration risk and the adequacy of ventilation in specific pa-
tient populations. Consequently, they are often employed as a temporary measure
or a bridge to more definitive airway management.

Standardized algorithms for airway management in trauma patients are indispens-
able tools for guiding clinical decision-making and ensuring a systematic approach
to care. These algorithms typically emphasize early and comprehensive patient as-
sessment, consideration of the patient’s overall physiological status, and a struc-
tured, step-wise progression of airway interventions, including specific protocols
for managing failed intubation attempts. The integration of advanced technologies
like video laryngoscopy and the clear delineation of roles within the trauma team
are integral to achieving effective airway management.

The anesthesiologist plays a pivotal role in the multidisciplinary management of
the trauma airway, particularly within the hospital setting, bringing specialized ex-
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pertise in airway physiology, pharmacology, and procedural interventions. Close
collaboration with trauma surgeons and emergency physicians is essential, with
open communication channels and a well-defined team-based approach being crit-
ical for optimizing patient outcomes in cases of severe airway compromise due to
trauma.

Description

Securing the airway in severe trauma is paramount, especially when confronted
with facial, pharyngeal, or cervical injuries, or when immediate intubation is nec-
essary. The complexities introduced by anatomical distortion, substantial bleed-
ing, and potential cervical spine instability pose significant challenges to tradi-
tional airway management strategies. Rapid sequence intubation (RSI) contin-
ues to be a primary technique, enhanced by adjuncts such as video laryngoscopy,
which have been shown to improve the success rate of first-pass intubations. In
situations where conventional intubation fails, needle cricothyrotomy or surgical
cricothyrotomy serve as vital, life-saving rescue procedures. Early recognition of
signs indicating airway compromise and prompt, skilled intervention by experi-
enced providers are critical for patient survival and reducing long-term morbidity.

Video laryngoscopy offers a distinct visual advantage over conventional direct
laryngoscopy, proving particularly beneficial in trauma patients where visualiza-
tion of the airway may be obscured by blood, vomit, or anatomical abnormalities.
Research indicates that it can increase the success rate of endotracheal intuba-
tion on the first attempt and decrease the incidence of esophageal intubations.
However, the effectiveness of video laryngoscopy can be influenced by the spe-
cific device employed and the experience level of the operator. Its application in
prehospital settings and for patients with difficult airways due to facial trauma is
increasingly recognized and valued.

Surgical airway options, specifically cricothyrotomy, are indispensable life-saving
interventions when less invasive methods for securing the airway prove ineffec-
tive. This includes the use of needle cricothyrotomy for temporary oxygenation
and surgical cricothyrotomy for more definitive ventilation. In the context of trauma,
indications for these procedures include severe midface or upper airway obstruc-
tion, significant facial trauma that prevents oral or nasal intubation, and instances
of failed intubation attempts. Proficiency in performing these critical procedures is
a fundamental requirement for trauma teams.

Rapid sequence intubation (RSI) is generally regarded as the preferred method for
securing the airway in most trauma patients to minimize the risk of aspiration. This
technique involves a deliberate sequence of preoxygenation, administration of an
induction agent, and a neuromuscular blocking agent, without the use of positive
pressure ventilation. Nonetheless, in patients experiencing shock or severe hy-
poxemia, RSI may require modifications or alternative approaches to avert further
hemodynamic compromise or worsening hypoxia.

Cervical spine immobilization remains a crucial consideration throughout the air-
way management process in trauma patients. While rigid collars were historically
applied universally, current evidence supports a more selective approach based on
the mechanism of injury and clinical assessment. This strategy aims to mitigate
potential complications such as airway compromise or increased intracranial pres-
sure, with a primary focus on maintaining spinal alignment while simultaneously
facilitating access to the airway.

Prehospital airway management in cases of severe trauma presents unique chal-
lenges due to the limitations of available resources and the inherently dynamic
nature of emergency scenes. While the rates of intubation vary, there is a growing
emphasis on the use of video laryngoscopy and the judicious application of RSI.
Rescue surgical airways are also performed in the prehospital environment, high-

lighting the necessity for highly trained paramedics. Patient outcomes in these
situations are strongly correlated with the skill and experience of the provider.

Complications associated with airway management in trauma patients can be sig-
nificant, encompassing dental trauma, soft tissue injury, pharyngeal or esophageal
perforation, vocal cord damage, and aspiration pneumonia. Meticulous technique,
appropriate device selection, and skilled execution are essential to minimize these
risks. Furthermore, thorough post-intubation assessment and ongoing vigilance
for complications are critical components of effective patient care.

The role of supraglottic airway devices (SADs) in adult trauma patients is a subject
of ongoing debate. While they can be easier to insert than endotracheal tubes,
particularly in challenging airway scenarios, their suitability as a primary definitive
airway in severe trauma remains controversial due to concerns about aspiration
and ventilation adequacy in certain patient groups. Therefore, they are often con-
sidered a temporary measure or a rescue device.

Airway management algorithms for trauma patients are essential for standardizing
clinical decision-making. These algorithms prioritize early assessment, consider-
ation of the patient’s condition, and a structured approach to airway securement,
including specific protocols for failed intubation. The integration of technologies
such as video laryngoscopy and the clear definition of roles within the trauma team
are key elements for effective airway management.

The anesthesiologist’s role in trauma airway management is critical, especially
within the hospital setting, providing expertise in airway physiology, pharmacol-
ogy, and procedural skills. Effective collaboration with trauma surgeons and emer-
gency physicians is vital. Establishing clear communication pathways and em-
ploying a team-based approach can significantly improve outcomes for patients
experiencing severe airway compromise due to trauma.

Conclusion

Airway management in severe trauma is critical, with challenges arising from
anatomical distortion and bleeding. Rapid sequence intubation (RSI) and video
laryngoscopy are key techniques, while cricothyrotomy serves as a vital rescue
procedure. Careful consideration of cervical spine immobilization and potential
complications is essential. Prehospital and in-hospital management require skilled
providers and clear algorithms. Supraglottic airway devices have a debated role.
The anesthesiologist’s expertise is crucial in a multidisciplinary team approach.
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