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KEY POINTS

� Penetrating and blunt airway injury are associated with serious morbidity andmortality but
fortunately are also relatively rare. Their infrequency has resulted in a relative paucity of
data (usually in the form of retrospective observational cases or case series). These infre-
quent injuries vary in their location and associated injuries, precluding a prescriptive sin-
gular approach.

� Airway injury requires shifting our usual approach (bag-valve-mask ventilation [BVM],
endotracheal intubation [ETI] with videolaryngoscopy [VL] or direct laryngoscopy [DL],
and SGA insertion or cricothyrotomy should hypoxia occur) to avoiding many of these.

� Positive pressure ventilation above the airway injury (eg, BVM, SGA) should be avoided if
at all possible because this can result in subcutaneous emphysema obliterating airway
landmarks with catastrophic airway loss. Positive pressure ventilation may be instituted
once the airway is secured below the area of airway injury. Spontaneous ventilation should
be maintained.

� Depending on the location of injuries, endotracheal intubation with VL or DL may result in
formation of a false passage due to forces applied and the inability to visualize structures
below the glottis. Blind supraglottic airway [SGA] placement and cricothyrotomy can
convert tenuous airway continuity to complete airway disruption. Low open tracheostomy
under local anesthesia only while keeping the patient in their position of comfort (generally
sitting) may be the best approach. Therefore, airway management in patients with pene-
trating and blunt airway injury is best managed using a coordinated team approach
including otolaryngology.

� Comfort with awake airway management is required. “Judicious sedation” is a retrospec-
tive descriptor. If the airway requires management (some do not), topicalization of the
airway and clinician skillset should be the primary means of patient comfort, not sedation.
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CLINICAL PEARLS: GENERAL PRINCIPLES
1. Direct airway trauma, be that penetrating or blunt, is a high-stakes high-stress patient
management challenge for any airway manager and their team. Blunt versus penetrating
airway trauma has varied patterns of injury requiring prepracticed skills and coordination of
care between specialties including prehospital and emergency medicine, anesthesiology,
otolaryngology, and intensive care.

2. Variables including patient cooperation, coexisting trauma, cardiorespiratory stability, care
location (remote vs tertiary care center), and anticipated course of airway trauma (eg,
oxygenating well and comfortable vs increasing subcutaneous emphysema) will all play a
role in determining airway if and when airway management is required.

3. Direct airway trauma is relatively infrequent, but its presence should be accompanied by in-
person or virtual otolaryngology support.

CLINICAL PEARLS: BLUNT LARYNGEAL INJURY
1. The laryngeal complex (tracheal and cricoid cartilage) is protected by the jaw, but direct
laryngeal blunt trauma (eg, hanging or assault) can occur. The laryngeal complex can be
fractured, subluxed, or dislocated. The finding of one laryngeal fracture should lead to a
search for other laryngeal injuries.

2. Blunt laryngeal trauma is associated with a myriad of symptoms and signs, including very
little objective findings. The patient’s muscle tone may be keeping their airway patent.
Unless initiated below the area of injury, positive pressure ventilation can result in severe
subcutaneous emphysema, loss of structure identification, and airway loss. Usual airway
maneuvers, whether awake or postinduction, including endotracheal intubation,
supraglottic device insertion, and cricothyrotomy can result in further airway injury,
complete airway transection, and airway loss.

3. Airwaymanagers shouldnotbe reassuredby thediameterof anairway seenonCTscan;CTscan is
a “snapshot” that does not show inspiratory and expiratory changes. Attempting to traverse an
injured swollen laryngeal complex, even with a small ETTand flexible pediatric bronchoscope,
can completely obstruct a swollen injured airway and lead to false passage creation.

4. Unless a patient is hypoxic and uncooperative, conservative oxygenation maneuvers such as
high-flow humidified oxygen via face mask or nasal prongs should be used. Low
tracheostomy under local anesthesia keeping the patient in their position of comfort can be
lifesaving.

CLINICAL PEARLS: BLUNT TRACHEAL INJURY
1. The extrathoracic trachea below the larynx is less connected to surrounding structures
compared to the larynx itself. Tracheal injury can oftentimes be managed conservatively.
Owing to its tenuous blood supply, tracheal injury can result in long-term scarring and
stenosis. Repeated attempts at endotracheal intubation can also result in tracheal injury.

2. Intrathoracic airway trauma is infrequent but can occur in the setting of blunt high-force
thoracic trauma (eg, a patient holding their breath while an airbag goes off or an industrial
incident such as cement truck impaction). If repair is required, oxygenation using venous-
venousextracorporealmembraneoxygenation tominimize theneedfor anticoagulationwhile
maintaining oxygenation not through the surgical field may be of benefit.
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CLINICAL PEARLS: PENETRATING AIRWAY INJURY
1. Penetrating airway trauma is more common than blunt trauma. Although zones of the neck
are useful in describing the initial point of injury, trajectory characteristics (eg, mass of
trajectory, kinetic energy, direction and relative densities of encountered tissues) are
unpredictable; zone of the neck on entry does not predict injury pattern.

2. Like blunt laryngeal injury, patients should be maintained in their position of comfort.

3. Any mucosal disruption along the aerodigestive tract can result in bubbling from a
penetrating wound and/or subcutaneous emphysema; presence of these signs does not
mean undeniable laryngeal or tracheal injury. Depending on the forces involved,
penetrating injury can result in some subcutaneous emphysema around the entry and exit
points.

4. Nasopharyngoscopy and CTscan may assist in determining the location and extent of airway
injury above, in, or below the larynx. If airway management is required, these findings will
help inform how to proceed.

5. Should airway management be required, options are awake or postinduction intubation.
With either approach, the combination of videolaryngoscopy with flexible bronchoscopy
allows for visualization above and below the vocal cords before and during the passage of
the ETT.
BLUNT AIRWAY TRAUMA
Cause

Blunt neck injuries can lead to more morbidity and mortality than penetrating injuries.1

Fortunately, of all patients presenting with head and neck trauma, laryngeal injuries are
relatively rare: approximately 0.2% in a tertiary care trauma center.2 If laryngeal in-
juries are present, 50% of patients will have concomitant trauma elsewhere including
facial fractures, cervical spine fractures, and intracranial injuries.2 Owing to its size and
anterior location, thyroid fractures are the most common type of laryngeal injury and
can be associated with additional subtle fractures (Fig. 1).1

The larynx consists of the tracheal and cricoid cartilages connected to one another
via the cricothyroid joints laterally and the cricothyroid membrane anteriorly (Fig. 2).
Fig. 1. Blunt injury due to an elbow to the neck showing a fracture to the thyroid cartilage
(white arrow), and a less obvious fracture of the cricoid cartilage (green arrow).
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Fig. 2. (A) Normal airway anatomy. (B) Normal airway on physical examination. Males have
a much more prominent thyroid cartilage compared with females. This photograph shows
excellent cartilaginous landmarks for teaching purposes, not usually identified so easily in
clinical practice. Neck extension results in the jaw no longer protecting the larynx from
blunt or penetrating trauma.

Duggan et ale4
Superior to the tracheal cartilage is the hyoid bone, and inferior to the cricoid cartilage
is the trachea. Laryngeal trauma occurs when force is directed on the anterior neck
resulting in laryngeal compression against the rigid posterior cervical spine. The lumen
of the larynx may fill with hematoma, edema, or fracture fragments culminating in
airway obstruction.1

Motor vehicle crash (MVC) is the most frequent cause of blunt neck injury, followed
by assault3 (Fig. 3). If vehicle occupants are unrestrained, MVC can lead to cervical
spine extension leaving the larynx, usually relatively protected by the jaw, vulnerable
to dashboard or steering wheel blunt trauma. Handlebars of a motorcycle can behave
in a similar manner.3,4 “Clothesline” injury occurs when a patient is caught by a fencing
or wire at the neck level usually during a high-speed activity such as snowmobiling.
These injuries can cause complete or incomplete airway transection. In a review of
655 patients with a hanging injury, only 5% were found to have laryngeal injuries.
These hanging injuries were associated with 33% mortality, generally associated
with global brain injury.5 Sports injuries can also lead to laryngeal trauma from direct
high-force projectiles to the throat (eg, rugby,6 hockey7).
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Fig. 3. (A) Laryngeal injury from an elbow to the larynx during an altercation. The patient
had tenderness on palpation, odynophagia when swallowing secretions, and voice change.
Loss of thyroid cartilage prominence may be present, but not obvious. (B) Computed tomo-
graphic scan revealed immense swelling of the larynx due to multiple fractures of both thy-
roid and cricoid.

Airway Trauma e5
Signs and Symptoms

Mechanism of injury may be helpful in increasing suspicion for a potential airway injury.
The patient should be maintained in their position of comfort (eg, sitting up). In a large
case series of patients who attempted suicide by hanging, more than 60% ingested
alcohol before the attempt,8 potentially influencing accuracy of obtained history or ex-
amination findings. If in place, the cervical spine collar requires removal to appropri-
ately assess the patient. Symptoms of airway trauma include anterior neck pain,
dysphonia, odynophagia, and dysphagia. Signs of airway trauma include neck and
laryngeal tenderness, crepitus, ecchymosis, loss of laryngeal prominence in males,
cartilaginous asymmetry, and subcutaneous emphysema. Gentle examination may
reveal pain out of keeping with visual findings.
Supraglottic injuries may present with subcutaneous emphysema and dysphagia,

whereas subglottic injuries are more subtle and may present with a persistent air
leak after endotracheal intubation or chest tube insertion.5 Injuries to the distal trachea
and carina may present with subcutaneous or mediastinal emphysema.6 Cricotra-
cheal separation may show some external contusions and abrasions. Subcutaneous
emphysema is almost always observed and indicates that surgical exploration is
required due to breach in continuity of the airway.
Investigations

Should no external signs be present, and a high index of suspicion remains, nasophar-
yngoscopy can be invaluable in providing a bird’s-eye view of the laryngeal inlet (the
glottis) and surrounding structures (Fig. 4).4 Unlike computed tomographic (CT) scan,
nasopharyngoscopy has the advantage of keeping the patient sitting in their position
of comfort. This position also prevents the patient’s tongue from obstructing the view
of the airway.9 Endoscopic examination allows for a dynamic assessment of the
airway throughout the patient’s respiratory cycle versus a simple snapshot on CT
scan. For this reason, nasopharyngoscopy should be performed before CT scan if
possible.
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Fig. 4. (A) View of a normal larynx on nasopharyngoscopy. (B) View of the larynx after tra-
cheostomy was placed in a patient with tracheal and cricoid fractures (also seen in Fig. 3A
and B). Swollen hemorrhagic vocal cords are seen with almost complete obstruction of the
glottic inlet. Attempting to place an ETT through such friable tissue with fractured cartilages
would be perilous.

Duggan et ale6
Important findings on nasopharyngoscopy include the presence of hematoma,
edema, mucosal disruption, exposed cartilage, and impaired vocal fold mobility. Diag-
nostic imaging, such as CT should only be obtained if the patient is clinically stable and
able to lay flat. CT helps evaluate the laryngeal framework, soft tissues vascular in-
juries, and the cervical spine.10,11
Airway Management

Important points

� Patients with airway trauma are at risk for airway obstruction due to ongoing
swelling; this may occur over minutes or hours, depending on injuries.

� Avoid positive pressure ventilation above the level of injury; this can result in oblit-
eration of identifiable landmarks and further airway obstruction.

� Traversing through a damaged larynx with an endotracheal tube (ETT) is high risk.
Creation of a false passage, further airway damage, and complete airway
obstruction can all occur. If a patient is oxygenating in their position of comfort,
no airway management is required. Consult otolaryngology for possible awake
open tracheostomy under local anesthesia with the patient in the sitting position.

� Should the patient decompensate, tracheostomy below the level of injury is
required. Help in the form of a general or trauma surgeon should be called
upon if otolaryngology is not immediately available.

� Because these injuries are infrequent and highly variable, the clinician must
decide if tracheostomy below the level of injury is within their skillset or if the pa-
tient would be better served by using the skills the clinician possesses. The com-
bination of gentle laryngoscopy (preferably videolaryngoscopy) with flexible
bronchoscopy provides the ability to visualize above and below glottis simulta-
neously, and is recommended by the authors.

� Induction and paralysis of the patient can result in complete airway obstruction.
Awake techniques are strongly indicated, however, should a patient become un-
cooperative and hypoxic from worsening airway obstruction; this may be
required to optimize attempts at securing an airway.

� In the setting of laryngeal trauma, cricothyrotomy and rescue oxygenation with a
supraglottic device are contraindicated.9,11,12
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Specific Circumstances

- Surgical airway should be considered in cases of near transection of the trachea.13

- If there is known injury to the carina or main bronchi, there is amajor risk that positive
pressure ventilation (PPV) may lead to air leaks, creating respiratory insufficiency.
Isolation of the affected bronchus is required along with thoracic surgery
consultation.14

- Hyoid bone fractures usual require only conservative management and rarely
require surgery.15
PENETRATING NECK AND AIRWAY TRAUMA
Cause

The neck contains a high concentration of vital structures important to survival all
within a congested, narrowed space. Consequently, penetrating neck injuries (PNI)
can be immediately life threatening (eg, expanding hematoma), or missed altogether
on initial evaluation (eg, esophageal injury). Thankfully, PNI is relatively uncommon
in civilian settings16 such as Canada17 and European countries.18 In the US trauma
centers PNI can account for up to 5% to 10% of trauma cases,17 an incidence
commonly reported in military settings.19,20 Mortality in civilian studies is 3% to
6%21,22 in contrast to military studies with mortality rates of 11% to 28%.19,20 This dif-
ference is likely due to the higher incidence of firearm and shrapnel injuries in the pa-
tients with military versus civilian trauma. Weapons producing higher kinetic energy
inflict more damage19 in a wider area compared with low-velocity PNI such as stab
wounds.16

Approach to Penetrating Neck Injury

A well-prepared multidisciplinary trauma team is essential to improve the
outcome.18,23 Patients with PNI should be managed according to general trauma prin-
ciples regardless of the mechanism18 including a primary survey that looks to manage
immediately life-threatening injuries.10 Unlike blunt trauma, the cervical trachea is the
part of the airway most commonly injured in PNI accounting for two-thirds of injuries
and the larynx accounting for the other one-third.24 Death is caused primarily by
exsanguination secondary to major vascular injury or airway compromise20,25 rather
than due to the airway injury per se. Mortality due to major vascular injury may reach
as high as 50%.26 For this reason catastrophic hemorrhage must be prioritized and
immediately addressed while preparing to secure the airway, and initiating hemody-
namic resuscitation—the so-called cABCD approach to trauma.27 Massive exsangui-
nating hemorrhage from a PNI may kill more quickly than suboptimal airway
management and should be prioritized accordingly.22

PNI are classified according to the anatomic level of the injury28 (Fig. 5).
However, when approaching the patient with PNI it is important to remember that

the zone of the external wound correlates poorly with the level of the internal
injury.29,30 The internal structures injured are more a function of entry location and vec-
tor of travel.27 Furthermore, PNI second to energized fragments such as from explo-
sive devices or gunshot wounds can produce relatively innocuous entry wounds
that belie the seriousness of the underlying injury20 (Fig. 6).
The surgical management of PNI has undergone a shift in recent decades. The rigid-

ity of the zone approach has been replaced with a more selective approach to surgical
exploration especially of Zone 2 injuries.26 Patients who show evidence of vascular or
aerodigestive injuries may undergo immediate surgical exploration.16
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Fig. 5. Classic zones of the neck with respect to penetrating neck injury. Although these
zones may be helpful to describe the entry point of an injury, multiple factors including ki-
netic injury, angulation, and encountering variable tissue densities will result in a trajectory
that is not always predictable or guaranteed to stay in a single zone. (Courtesy of Shilston
and colleagues, BJA Education 2021;21(9):329–35.)

Duggan et ale8
The Western Trauma Association (WTA) algorithm for the approach to PNI empha-
sizes the importance of “hard signs” or vascular instability as the initial decision point
in the management of patients with PNI.31 “Hard signs” are defined as airway compro-
mise, massive subcutaneous emphysema/bubbling through the wound, expanding/
pulsatile hematoma, active bleedings, shock, neurologic deficit, and hematemesis.31

Patients with any of these signs should be brought to the operating room expeditiously
with delay only for airway management urgently required. Attempts to tamponade ma-
jor active bleeding should occur while en route.
Fig. 6. Gunshot wound to Zone 1 of the neck at the sternal notch due to a gunshot. Minimal
subcutaneous emphysema was palpable around the entry site. The patient complained of
shortness of breath and numbness of her left hand but could lay flat. CT scan revealed no
airway or lung injury. The bullet trajectory included grazing the brachial plexus and embed-
ding into the medial border of the scapula.
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There is no role for probing neck wounds in the trauma bay.32 Moreover, clinically
significant cervical spine injuries second to PNI are rare; therefore, there is also no
role for cervical collars in the patients who are neurologically intact.32 If a cervical col-
lar is present, it should be removed to facilitate patient examination and management.

Airway Management

In keeping with the WTA approach to PNI, patients can be divided into 2 groups: un-
stable (the signs as listed earlier) and stable.33 Clinical signs of upper airway injury due
to PNI are often self-evident34 with the vast majority presenting with respiratory
distress. Injuries to the distal trachea and carina can present more insidiously some-
times with subcutaneous or mediastinal emphysema as the only sign present in an
otherwise normal airway.34 A persistent pneumothorax or a large air leak following
chest tube placement should alert the clinician to this possibility and prompt further
investigation and management.35

If an airway injury cannot be ruled out—either directly or secondary to distortion
caused by hematoma and swelling deep within the wound—then the safest approach
is to assume there is one and proceed accordingly.33 Early airway intervention is advo-
cated to avoid further distortion; decompensation may be rapid.33 Inspiratory stridor
suggests impending airway loss.36 The specific approach to airway management
will depend on the patient’s clinical status, local resources, and clinical expertise.2

PNI is one name for a constellation of pathologic conditions therefore airway man-
agers may wish to base their approach and decision making on their own skill and
available equipment versus a specific didactic treatment algorithm.37

Fortunately there are some general principles that can be applied. First, the airway
should be considered difficult—both physiologically and anatomically—requiring both
resuscitation and task focus simultaneously. These cannot be done well by a single
person.38 Calling for assistance and having an equipment checklist is a start. Equip-
ment includes: (1) having at least 2 suction devices; (2) multiple-sized ETTs, including
small-diameter ones, 5.0, 5.5, and 6.0 that are normal adult length (30 cm); pediatric
ETTs are shorter and therefore may not be useful; (3) rescue airway devices including
equipment for cricothyrotomy, tracheotomy, and supraglottic devices for rescue
oxygenation and as a conduit for flexible scope-guided intubation; and (4) a well-
briefed team as the airway plan.30

Optimizing human factors is paramount in the management of the anticipated difficult
airway39; this includes acknowledging that this is an extremely stressful situation while
engaging in strategies to mitigate the stress response and improve performance such
as acknowledging the situation, team discussion, tactical breathing, and visualization.38

Patients presenting with PNI can be divided into 1 of 2 groups with respect to ur-
gency of airway management—time critical versus non–time critical.37 These patients
will be further subdivided into cooperative and uncooperative. The authors focus on
the patients for whom airway management is time critical.
Positive pressure ventilation before successful endotracheal intubation should

ideally be avoided33 or, if forced to do so, done with low inspiratory pressure to miti-
gate forcing air into injured tissue planes further distorting and disrupting the anat-
omy.30 Positive pressure ventilation through supraglottic devices, usually a
cornerstone for rescue oxygenation, should similarly be avoided.
Ideally airway management should be done in the operating room (OR) for reasons

such as availability of airway and surgical expertise as well as an extended array of
equipment. For example, the potential of converting a partial airway transection into
a complete airway transection can be catastrophic (Fig. 7). The trachealis muscle,
which constitutes the posterior wall of the trachea, will contract if complete airway
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Fig. 7. Partial transection of the trachea due to assault. In a very real way, airway manage-
ment becomes easier because the trachea can be visualized. The danger is forcing a bron-
choscope or ETT into the trachea without stabilizing the trachea itself (eg, with tracheal
hooks on opposite sides of the trachea). Without such stabilization, there can be complete
airway transection and the loss of the distil trachea as it contracts into the thoracic cavity. In
this case, airway management was performed by otolaryngology in the operating room as a
distil tracheostomy to allow for proximal exploration and repair.

Duggan et ale10
transection occurs, resulting in a distil trachea being pulled into the thoracic cavity.
The loss of the airway may precipitate the need for immediate sternotomy. If a patient
is unstable, uncooperative, or uncooperative because they are unstable, airway man-
agement will need to occur where the patient is, be that emergency department or CT
scanner.
If possible, a device that allows to both access the trachea and inspect for more

distil injury should be used33; flexible bronchoscopy meets this criteria. Fiberoptic
bronchoscopes (FOBs) have now been replaced by camera chip technologies, and
are now termed flexible bronchoscopes. Reusable flexible bronchoscopes are expen-
sive ($15,000CAD and up) and require cleaning and maintenance. Disposable bron-
choscopes cost approximately $300CAD not including the required screen
(approximately $5000CAD), which usually has a proprietary connection port. Both pe-
diatric and adult-sized disposable flexible bronchoscopes are available. Pediatric
bronchoscopy may be useful if the airway is narrowed. Although at first glance dispos-
able bronchoscopy may seem to be more environmentally costly, the impact of
repeated processing of reusable bronchoscopes is similar to one-patient broncho-
scopes.40 One advantage of disposable bronchoscopy is the lack of worry required
when handling the bronchoscope in a chaotic trauma room.
A flexible bronchoscope should not be relied on to suction large amounts of blood or

clotted blood out of an airway, and the pediatric-sized bronchoscope generally has no
suction ability. Although oxygen can be insufflated through the bronchoscope, we do
not recommend this even at low flows (1–2 L/min) because it can lead to insufflating
tissues similar to positive pressure ventilation. Because airway management in trauma
generally consists of secretions and blood, the authors suggest placing a videolar-
yngoscope in the mouth such that a suction (eg, yaunker, DuCanto catheter [SSCOR
Incorporated, California, USA]) can be used to decontaminate the airway under direct
visualization. It is important that the ETT fit snuggly on the FOB and be well lubricated
to decrease the chances of causing injury as the tube is being cautiously railroaded
over the FOB into the airway.28 The cuff of the ETT should be placed distal to the level
of the injury before being inflated.28
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For the cooperative non–time critical patient, diagnostic imaging can be performed,
a plan formulated, and the patient maintained with spontaneous ventilation.37 If airway
injury is suspected—laryngotracheal or tracheobronchial—and endotracheal intuba-
tion is required, it should ideally be performed in the OR via awake FOB.37 For the
cooperative but time critical patient, awake flexible bronchoscopic intubation remains
an option for both laryngotracheal and tracheobronchial injuries.33,37 Dense airway
topicalization is the cornerstone of smooth successful awake intubation, no matter
what intubation instrument is used. Ideally topicalization should be performed without
sedation to decrease the risk of oversedation, loss of upper airway tone, and apnea.
Sedation should not be used to attempt to compensate for inadequate topicalization;
the result is a coughing uncomfortable intermittently apneic and/or uncooperative pa-
tient, a situation that one has created. Careful titration of ketamine is an obvious
choice because it tends to produce a more cooperative patient whilst maintaining up-
per airway reflexes.33 There is the risk that the flexible bronchoscope may cause tem-
porary complete airway obstruction in patients with already narrowed airways (see
Fig. 3), which can be mitigated by minimizing the time of both bronchoscope and
ETT in the airway and being cognizant of any patient indications of obstruction during
this time. A calm anticipatory voice is equivalent to 2 mg of midazolam.
Primary surgical airwaymay be the best option depending on the level of the injury in

the anatomically disrupted airway.28,30 Of note, the surgical airway may be more diffi-
cult as a result of anatomic distortion second to hematoma and/or massive subcu-
taneous emphysema41 especially if it is performed after a failed airway attempt if
tissue emphysema or a false passage was created.37

If PNI may have inflicted damage to the airway above and below the vocal cords, the
ideal approach is to use a VL tin conjunction with a flexible bronchoscope.33 Each de-
vice overcomes the shortfalls of the other. The VL allows for direct visualization above
the vocal cords and suctioning of gross fluids and blood. VL also allows for a better
inspection of the upper airway because the use of the VL creates more space to
see the upper airway anatomy and allows for targeted suctioning. The FOB should
be placed into the upper airway under VL guidance. Rapid sequence intubation
(RSI) drugs could also be used; however, this creates more time pressure to secure
the airway because the patient is now apneic, and PPV is to be avoided. The choice
of which VL blade to use is not simple (hyperangulated or approximately 60�-angled
VL vsMacintosh or 30�-angled VL). Both can be equally obscured by blood and airway
secretions; however, the MAC blade can be used as a direct laryngoscope should this
occur, whereas the hyperangulated VL blades do not perform this double duty as well.
Hyperangulated VL may have an advantage in that it requires less force for laryngeal
visualization.42 This less force may lead to more patient comfort.
Most importantly, the combination of VL 1 flexible bronchoscopy allows the airway

managers (because 2 people are required) to visualize the ETT above and below the
vocal cords. When flexible bronchoscopy is used alone, it is essentially a placeholder
as the ETT is passed blindly, and sometimes with some twisting and force, over it.
Adding VL to this allows for visualization of the ETT through the cords and bronchos-
copy allows the airway manger the luxury of placing it exactly at the level they wish
(video of this technique included with this submission).
RSI is themainstay of emergency airwaymanagement, and it is considered by some

to be the preferred option of intubating the airway in PNI especially in the time critical
situation.21 However, it is not without risk. RSI is a blind technique, which carries a
higher risk of creating a false lumen outside the trachea, which will cause further
airway distortion should it be unrecognized and PPV instituted. It can worsen an un-
diagnosed airway injury or laceration29 precipitating complete obstruction of the
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already tenuous airway.43 If RSI is performed, cricoid pressure should be avoided
because it may further injure the airway.37 In addition, the loss of muscle tone and ap-
nea caused by the medications used in RSI can precipitate complete and irreversible
airway collapse.4,22 It is not recommended in cases of near-airway transection
because the tone of the supportive muscles may be all that is holding the airway
together.37 RSI can be considered a viable option especially in PNI where the airway
needs to be controlled urgently and the anatomy is thought to be intact.44 However,
the clinician should anticipate complications and be immediately prepared to mitigate
them including performing a surgical airway should a “Can’t Ventilate, Can’t
Oxygenate” situation occur.45

CLINICS CARE POINTS
If you only have 2 minutes before the patient arrives:

� Significant blunt airway injury may have very little external findings on examination. These
rare injuries generally have a history of direct anterior neck trauma such as assault or
sporting injury. The forces involved may not be particularly large. Pain out of keeping with
physical examination, swallowing inability or pain, voice change, and subcutaneous
emphysema should make the clinician consider airway fracture and/or soft tissue injury.

� Cricothyrotomy is contraindicated in thyroid and/or cricoid cartilage fractures. Awake low
tracheostomy can be lifesaving.

� In both blunt and penetrating airway trauma, if at all possible, the patient should be kept
awake, alert, and in their position of comfort (usually sitting). “Judicious sedation” is a
retrospective descriptor; avoid sedation.

� Awake tracheal intubation in the setting of thyroid and/or cricoid cartilage fractures has a
high rate of failure and further airway injury.

� These infrequent injuries require a multidisciplinary approach including otolaryngology
support.
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