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Extraglottic devices (commonly referred to as
supraglottic airways) are often placed in the out-of-hospital
setting either as a primary airway or after a failed attempt at
intubation.1–4 They may be used in any critically ill patient
with the need for airway management, including those with
cardiac arrest, trauma, medication or drug toxicity,
pneumonia, and pulmonary edema. Recent evidence from
2 large, international, randomized controlled trials suggests
that extraglottic device placement may be the preferred
airway management strategy for out-of-hospital cardiac
arrest,3,4 which likely means that more patients will arrive
in emergency departments (EDs) with extraglottic devices
in place in the near future.

Because of their unique features and deployment in
critically ill patients, rapid, reflexive removal of a functioning
extraglottic device without a well-considered plan may lead
to aspiration, hypoxemia, loss of the airway, or all three. ED
providers must therefore be comfortable assessing and
managing patients who arrive in the ED with an extraglottic
device placed by emergency medical services (EMS).
WHAT IS AN EXTRAGLOTTIC DEVICE?
Extraglottic devices are invasive airways that are inserted

blindly through the oropharynx but do not enter the larynx.
They are seated either above (supraglottic) or behind
(retroglottic) the glottic opening (Figure 1). Supraglottic
devices have one cuff that may or may not be inflatable,
whereas retroglottic devices have dual inflatable balloons to
seal both the esophagus and the pharynx, with ventilation
originating from between the 2 balloons. Retroglottic devices
may have 1 or 2 lumina. Examples of common extraglottic
devices used in out-of-hospital care are found in Figure 2.
The dual-lumen esophageal-tracheal Combitube may be
blindly placed in the trachea up to 10% of the time, in which
case it can function adequately as an endotracheal tube.5
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HOW CAN I ASSESS AND TROUBLESHOOT THE
FUNCTION OF AN EXTRAGLOTTIC DEVICE?

Upon ED presentation, the first consideration is to
assess ventilation with waveform capnography, chest rise,
and lung auscultation. Barriers to adequate ventilation may
reside within the extraglottic device or the patient.
Troubleshooting measures may include reseating the device
deeper within the oropharynx, slightly withdrawing the
device (more common with the King Laryngeal Tube), or
adding or subtracting cuff volume. If time and patient
status permit, the use of video laryngoscopy can help
determine whether the extraglottic device is appropriately
seated and guide subsequent repositioning.6 Clinical
conditions that may impair ventilation despite a well-
positioned extraglottic device include tension
pneumothorax, severe bronchospasm, and severe gastric
distention. Once adequate ventilation is ensured, the focus
turns to assessment of oxygenation. Similar to an
endotracheal tube, poor oxygenation may respond to
increased FiO2 or positive end-expiratory pressure. Other
maneuvers that may improve oxygenation include gastric
decompression, change in patient positioning, and
optimization of patient hemodynamics.
WHEN SHOULD AN EXTRAGLOTTIC DEVICE BE
REMOVED OR EXCHANGED FOR AN
ENDOTRACHEAL TUBE?

There are 2 important considerations for managing an
extraglottic device in the ED: first, is the extraglottic device
providing adequate ventilation and oxygenation; and
second, does exchange to an endotracheal tube need to
occur urgently or electively? This decision process is
outlined in Figure 3. If ventilation is inadequate and cannot
be rapidly corrected, remove the extraglottic device,
perform bag-valve-mask ventilation, and prepare for
intubation or a surgical airway. Alternatively, consider the
insertion of a different size or type of extraglottic device, or
immediate performance of a surgical airway with the
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Figure 1. Examples of a supraglottic device (i-gel supraglottic airway device; Intersurgical Ltd., Wokingham, UK), which is situated
above the glottis (A); and a retroglottic device (King LT-D Ambu USA, Columbia, MD), which situates a balloon behind the glottis
in the upper esophagus (B).
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extraglottic device in place. If ventilation is adequate but
oxygenation is not, the cause is more likely related to the
patient’s underlying condition than the extraglottic device.
In that case, anticipate rapid desaturation once the device is
removed. Attempt to optimize oxygenation by applying or
increasing positive end-expiratory pressure while preparing
for urgent exchange to an endotracheal tube.

If both ventilation and oxygenation are adequate,
exchange of the extraglottic device can be performed
electively or even deferred until competing clinical
priorities are addressed. In the University of New Mexico
ED, it is common to perform the initial resuscitation and
imaging, including computed tomographic scans, with
an out-of-hospital extraglottic device in place. If well
functioning, the extraglottic device may also be used
during cardiopulmonary resuscitation; termination of
resuscitation may occur with the extraglottic device in
place.

Because extraglottic devices lack a tracheal cuff, some
providers may have concerns about the risk of aspiration
with their continued use in the ED. However, the risk
of pulmonary aspiration is likely limited with the
extraglottic device in place.7,8 Clinically significant air
leak and gastric insufflation around an extraglottic device
is unlikely at lower peak inspiratory pressures, particularly
with devices that allow gastric decompression.9–11 The
prevalence of aspiration is similar whether an extraglottic
device or endotracheal tube is placed, suggesting that
the aspiration events likely occur before airway
insertion.3,4,7,8,12,13

Always assess the risk and benefits before performing any
extraglottic device exchange. Consider predictors of airway
difficulty (Table 1) balanced against the anticipated clinical
Volume 74, no. 3 : September 2019
course. If EMS personnel placed the extraglottic device
because of difficulty with intubation, consider a more
conservative approach to extraglottic device exchange.
Retroglottic devices such as the King Laryngeal Tube and
the Combitube, as well as the rigid supraglottic LMA
Fastrach, should be removed within 2 to 4 hours to avoid
compression of the tongue and other pharyngeal
structures.14–16 Other supraglottic devices may potentially
be left in place much longer. Patients with upper airway
pathology that may result in airway obstruction, those
requiring very high positive end-expiratory pressure, or
those requiring high plateau pressures may benefit from
earlier exchange to an endotracheal tube. Patients
undergoing emergency procedures that involve the
oropharynx as a conduit, such as
esophagogastroduodenoscopy or transesophageal
echocardiography, or those leaving the ED to go to the
cardiac catheterization laboratory or interventional
radiology suite may similarly benefit from earlier elective
extraglottic device exchange (Table 2).

Although it is customary to exchange any extraglottic
device before interfacility transport, in select cases it may be
prudent or necessary to transport with the extraglottic
device in place. Considerations include the adequacy of
extraglottic device function, concerns about subsequent
airway management, pulmonary or systemic deterioration
(eg, upper airway edema, progressive deterioration in
pulmonary function), duration of transport, predicted
difficulty of extraglottic device exchange, and preference of
the transport team. Ensure that the receiving facility is
aware of the extraglottic device use during transport so
that they can mobilize appropriate resources before the
patient’s arrival.
Annals of Emergency Medicine 417



Figure 2. Examples of commonly used out-of-hospital extraglottic devices.

Managing the Out-of-Hospital Extraglottic Airway Device Braude et al
HOW SHOULD I OPTIMIZE THE FUNCTION OF
AN EXTRAGLOTTIC DEVICE?

The extraglottic device should be secured in place with
tape or a commercial tube-securing device. You must use a
commercial tube holder designed specifically for the wide
diameter of an extraglottic device; a standard endotracheal
tube holder may not work. In addition, the i-gel O2 Resus
Pack comes with a strap intended to secure only that
device. A gastric tube should be placed to decompress the
stomach if a gastric decompression port is available on the
particular device (Figure 2). This will further reduce the
risk of aspiration in the absence of a cuffed endotracheal
tube. If a bite block is not already present on the device,
one should be placed. The patient may begin receiving
ventilator support with conventional lung-protective
ventilator settings,17,18 although a pressure control mode
418 Annals of Emergency Medicine
may be preferable to ensure that peak inspiratory pressures
remain below approximately 20 cm H2O to minimize air
leak and gastric insufflation.9–11,17–19 If an air leak occurs,
consider changes in ventilator parameters to reduce peak
inspiratory pressures. Waveform capnography should be
monitored to assess appropriate positioning and ventilation.
Patients should receive analgesia and sedation with or
without paralysis just as if they were intubated.

HOW DO I EXCHANGE AN EXTRAGLOTTIC
DEVICE FOR AN ENDOTRACHEAL TUBE?

Strategies for exchange from extraglottic device to
endotracheal tube may be categorized as extraluminal
(placed around the extraglottic device) or endoluminal
(placed through the extraglottic device). Although some
case series describe surgical airway as a predominant
Volume 74, no. 3 : September 2019



Figure 3. Algorithm summarizing approach to the patient arriving in the ED with an EGD in place. EGD, Extraglottic device;
FiO2, fraction of inspired Oxygen; PEEP, positive end-expiratory pressure; ETI, endotracheal intubation.
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method for exchanging a King Laryngeal Tube,20,21 we and
other authors have not found this to be necessary.22,23

Option 1: Remove Extraglottic Device and Perform
Standard Laryngoscopy (Denovo)

This approach may be used with an extraglottic device
when a difficult airway is not anticipated, patient physiology is
favorable, sufficient equipment for a more secure exchange
is not available, or time is limited. If possible, the stomach
should be decompressed before extraglottic device removal. If
the patient has intact airway reflexes or awareness, consider
the use of an induction agent and paralytic prior to intubation.
As with all intubations, optimize patient positioning and
oxygenation. Leave the extraglottic device in place to provide
oxygenation and ventilation until paralysis has been achieved.
If intubation proves unexpectedly difficult, consider
reinsertion of the same extraglottic device or a different model
that is better suited for endoluminal exchange.

Option 2: Perform Direct or Video Laryngoscopy
With Extraglottic Device in Place (Extraluminal)

This approach is particularly useful with retroglottic
devices. The retroglottic tube obstructs the esophagus and
limits the potential for inadvertent esophageal intubation.
If intubation efforts are unsuccessful, the extraglottic device
Volume 74, no. 3 : September 2019
may be rapidly reinflated to restore its function. When the
operator and patient are fully prepared, deflate the
appropriate balloon(s), sweep the extraglottic device as far
to the left side of the mouth as possible, and perform
intubation (Video E1, available online at http://www.
annemergmed.com). Direct or video laryngoscopy may be
used, often with a bougie; this approach has been reported
as highly successful.22,23 If an adequate view of airway
structures is obtained with laryngoscopy, but space within
the oropharynx is too limited by the bulk of the extraglottic
device to perform the intubation, the extraglottic device
may need to be removed to facilitate the procedure.

With the King Laryngeal Tube, the balloons are
interconnected and will deflate simultaneously. However,
with the Combitube the proximal balloon may be deflated
while the distal balloon remains inflated to occlude the
esophagus. Because both King Laryngeal Tube balloons are
connected, it is also possible to use pressure from the
laryngoscope blade to move air from the proximal balloon
to the distal balloon such that full deflation is not required
for visualization.
Option 3: Endoscopic Exchange (Endoluminal)
Endoscopic exchange is an excellent approach when a

supraglottic device or the intubating King Laryngeal Tube
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Table 1. Airway risk assessment tools.

Tool Acronym

Difficult

intubation (LEMON)

Look externally

Evaluation “3-3-2” rule
Mallampati score

Obstruction

Neck mobility

Difficult bag-valve-mask

ventilation (ROMAN)

Radiation/restriction

Obesity/obstruction/obstructive sleep

apnea

Mask seal/Mallampati score/male sex

Age >55 y

No teeth

Difficult surgical

airway (SMART)

Surgical history

Mass

Access/anatomy

Radiation

Tumor

Difficult extraglottic

device use (RODS)

Restricted mouth opening

Obstruction/obesity

Distorted airway anatomy

Stiff lungs/short thyromental distance

(From Brown CA. The Walls Manual of Emergency Airway Management. 5th ed.
Philadelphia, PA: Wolters Kluwer; 2017. Also from The Difficult Airway
Course [available at: http://www.theairwaysite.com]). Used with permission.
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is in place, the necessary equipment and expertise are
available, the extraglottic device is functioning well, and
time permits.24,25 It is the ideal method if there are
indicators of difficult intubation (Table 1). If a compatible
extraglottic device (one with a large enough unobstructed
lumen for endotracheal tube passage) is well seated, the
glottic opening should be positioned directly at the outlet
of the device, allowing easy visualization and insertion of an
Table 2. Situations in which intubation may be partially desirable ove

Situation

Upper airway pathology

(inhalation injury, direct trauma, infection)

Poor lung compliance

Need for very high peak inspiratory pressures or

alternative ventilator modes such as airway pressure

release ventilation or PRVC

Invasive esophageal procedure planned (eg, endoscopy, TEE)

Patient leaving ED for an extended period (eg, to endoscopy suite,

cardiac catheterization laboratory) or undergoing prolonged

interfacility transfer

PRVC, pressure-regulated volume control; TEE, transesophageal echocardiography.
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endoscope (or intubating stylet) with subsequent passage of
a preloaded endotracheal tube over the endoscope. With
the technique described in Video E2 (available online at
http://www.annemergmed.com), continuous oxygenation
and ventilation may be maintained during the entire
exchange.25

For extraglottic devices that do not have a large-bore
lumen to accommodate an endotracheal tube (such as the
LMA Supreme and regular King Laryngeal Tube), an
Aintree Intubation Catheter should be used as shown in
Video E3 (available online at http://www.annemergmed.
com). An Aintree Catheter requires a small-caliber
endoscope (ie, less than 4.7 mm outside diameter) for
placement.26 Because oxygenation is limited from the time
the extraglottic device is removed until an endotracheal
tube is advanced over the Aintree catheter, safe apnea time
may be limited.

Another approach that has been described involves
advancing a disposable Ambu aScope through the lumen
until tracheal placement is visually confirmed and then
cutting the wand—with subsequent loss of
visualization—so that it can be used as a bougie or airway
exchange catheter.27 In our experience, the Ambu aScope
wand is neither a good bougie nor a good airway exchange
catheter, so we do not generally recommend this approach.
Option 4: Blind Exchange Through Extraglottic
Device (Endoluminal)

Blind endotracheal tube introduction is most safe and
reliable through the LMA Fastrach, with success rates
greater than 90% by using techniques reviewed
elsewhere.28 Blind intubation has also been reported for the
r a well-functioning extraglottic device.

Rationale

Progressive upper airway edema below level of device may make

delayed intubation difficult and may eventually make ventilation

through the EGD impossible.

High required inspiratory pressures may cause a leak, and

appropriate mean airway pressures for alveolar recruitment

may not be maintained.

High mean airway pressure may cause a leak, causing gastric

insufflation and increasing aspiration risk. In the case of PRVC, a

leak may cause inappropriate tidal volumes to be maintained.

New EGDs may exist to facilitate endoscopy and TEE, but these are not

yet standard for emergency situations.

Intubation may be more difficult in these situations if it becomes

urgently indicated.
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Cookgas air-Q and the i-gel, with lower success rates.29–32

It may be reasonable to make a single attempt at blind
intubation with these extraglottic devices, but it is very
important to confirm the tube placement with
capnography and not persist if failure ensues. An alternative
approach is to pass a bougie through the device and into
the trachea. However, airway perforation has been
reported,33 likely because the usual forgiving flexibility of
the bougie is lost when it is effectively “anchored” within
the lumen of the extraglottic device, a few centimeters from
the airway. The manufacturer of the King Laryngeal Tube
no longer recommends blind exchange over a bougie. The
cautious, experienced provider may consider a single
attempt at bougie passage, but the attempt should be
aborted if any resistance is encountered.
Option 5: Surgical Airway (Extraluminal)
Performance of a surgical airway may be reasonable when

intubation is expected to be extremely difficult and the time,
equipment, or expertise for another method of exchange is
not available. Placement of the surgical airway may proceed
with continued ventilation through the extraglottic device,
even if it is suboptimal, as delivery of any oxygen may be
vital in these critical situations. We have occasionally used
this technique and have found it to be effective.
REMOVAL OF THE EXTRAGLOTTIC DEVICE
AFTER ENDOTRACHEAL INTUBATION

After successful endoluminal intubation, removal of the
extraglottic device over the endotracheal tube (Video E4,
available online at http://www.annemergmed.com) may be
difficult and result in inadvertent endotracheal tube
dislodgment. Only experienced personnel should attempt
this. It may be necessary to leave the extraglottic device in
place while ventilating through the endotracheal tube. If it
is left in place, we recommend fully deflating any
extraglottic device cuffs to minimize pressure against
hypopharyngeal soft tissue.

In conclusion, management of an extraglottic device is a
critical skill for emergency physicians. Most extraglottic
devices provide adequate oxygenation and ventilation, with
or without simple troubleshooting, and may be left in place
while competing priorities are addressed. Exchange of an
extraglottic device to an endotracheal tube should be
performed in a systematic, planned manner.
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