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Not too long ago, safety in airway management hinged on two pillars of safety: the

first was the ability to mask ventilate, and the second was cricoid pressure (CP).

Mask Ventilation

The ability to mask ventilate was perceived to be a required first step in elective

airway management before giving muscle relaxants. Multiple anesthesia studies have

now shown that muscle relaxation correlates with improvement in mask ventilation,

not collapse of the airway as many of us were taught. Warters et al. demonstrated

that rocuronium improved mask ventilation in 67 percent of patients, resulted in

unchanged ventilation in 33 percent, and made ventilation more difficult in no

instance.

In addition to making mask ventilation easier, muscle relaxation has a second safety

benefit—it permits insertion of a supraglottic airway (laryngeal mask airway [LMA]

type device, or King LT-D). In the past, difficulty of mask ventilation led to awakening

the patient and avoiding rapid sequence intubation; now some anesthesiologists

advocate that the response should be the opposite—give muscle relaxants—and

improve mask ventilation, insert an LMA, or intubate. Within the anesthesia

community, many are questioning whether demonstrating mask ventilation prior to

intubation should be abandoned.

In the past, difficulty of mask ventilation led to awakening the
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patient and avoiding rapid sequence intubation; now some

anesthesiologists advocate that the response should be the

opposite—give muscle relaxants—and improve mask

ventilation, insert an LMA, or intubate.

According to Kheterpal et al., who studied more than 53,000 anesthesia cases, the

frequency of impossible ventilation is approximately 1 in 2,800, and only one in four

of those with impossible ventilation were difficult to intubate.  The LMA works in 95

percent of instances of difficult or impossible mask ventilation.

Combining optimal mask ventilation (with muscle relaxants) with an LMA and

intubation (direct/video laryngoscopy with passive apneic oxygenation) makes use of

muscle relaxants very low risk in the hands of skilled operators.

Cricoid Pressure

The second pillar of safety, CP, seems to be fading fast into medical lore. Many studies

show CP impedes laryngoscopy, worsens ventilation, and does not prevent

regurgitation. The latest advanced cardiovascular life support (ACLS) guidelines no

longer recommend its use in cardiac arrest; in other scenarios, ACLS states CP should

be released if it impedes intubation or ventilation. A final nail in the coffin, I would

argue, is that CP and the LMA are noncompatible. CP prevents LMA placement in the

upper esophagus, and if applied after LMA insertion, it will push the LMA out of

position.

New Rules: LMA

The LMA has rewritten the rules of airway management. An estimated 2 billion people

around the world have had airway management with the LMA. It is now used in about

50 percent of elective general anesthesia cases in the United States and more than 90

percent in the United Kingdom. It is universally recognized as an essential backup

device in airway management in any setting.

The LMA requires a deep level of anesthesia (with propofol, usually), an absent gag

reflex, or muscle relaxation with neuromuscular agents. In this world of new devices

and rewritten rules, we now have the “rapid sequence airway.” The term was coined

by Darren Braude, MD, who is an airway educator, enthusiast, and EMS director based

in New Mexico. Instead of using muscle relaxants to place a tracheal tube, Dr. Braude

and his flight crew have used muscle relaxants to insert a supraglottic airway (ie, a

King LT-D). A similar technique has been adopted by David Duncan, MD, medical

director at CALSTAR, which is a helicopter and fixed-wing service with nine bases in

California. CALSTAR combines muscle relaxants on scene with insertion of a Cookgass

air-Q (an LMA type device; he uses the new air-Q SP version, with a self-pressurizing

cuff). Intubation can then be accomplished by the flight crew en route to the hospital

if time permits. The Cookgas air-Q has significantly reduced the on-scene time for

CALSTAR’s trauma patients.

In the ED, Andy Sloas, DO, an emergency physician at the University of Kentucky in
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Lexington, has been using LMAs after administration of muscle relaxants for years.

Once ventilation and oxygenation are stabilized, he uses the LMA as a mucus-free

conduit to intubate—combining an endoscope with an Aintree catheter passed via the

LMA channel. Though Dr. Sloas’s practice is uncommon in the ED setting, intubation

through the LMA with endoscopy is widely done in anesthesia.

Airway management is evolving rapidly; we are beginning to rethink the rules laid

down 30 years ago (pre-LMA, pre-video laryngoscopy, pre-nasal oxygen during efforts

securing a tube [NO-DESAT] or apneic oxygenation via nasal cannula during

intubation). There are now second- and third-generation supraglottic airways, which

permit effective ventilation and gastric decompression. Some of these include the

Ambu Aura-GAIN, the Cookgas air-Q SP, the Intersurgical i-gel, the LMA Supreme, and

the King LT-D. Many of these devices also serve as great conduits for intubation with

endoscopes.

Dr. Levitan is an adjunct professor of emergency medicine at

Dartmouth College’s Geisel School of Medicine in Hanover, N.H., and a

visiting professor of emergency medicine at the University of

Maryland in Baltimore. He works clinically at a critical care access

hospital in rural New Hampshire and teaches cadaveric and fiber-optic

airway courses.

What do these new rules and devices mean for practicing
emergency physicians?

Here are a few take-home points:

1. Safety is about avoidance of vomiting and regurgitation. Vomit is the enemy of

laryngoscopy (direct and video) and endoscopy, supraglottic ventilation and

face-mask ventilation, and apneic oxygenation.

2. Good ventilation practices are critical. Avoid high peak pressures, high rates,

and excessive volumes. This is true of mask and supraglottic ventilation.

3. Gravity—a fundamental force in the universe—should be respected. Head

elevation—always higher than the stomach—is important for pre-oxygenation,

alveolar patency, lessening risk of regurgitation, and improving conditions for

laryngoscopy. In the trauma patient, tilt the bed feet down if the collar cannot be

removed.

4. Timing is everything. Assign the registered nurse or team member who is

giving the muscle relaxants the task of timing and announcing “60 seconds” after

administration. Avoid jumping the gun, which can easily happen in stressed

situations. Jumping into the mouth with a laryngoscope (or oral airway) may

trigger a still-intact gag reflex and vomitus.
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5. Muscle relaxants create better mask ventilation and also permit insertion of

supraglottic airways, like laryngeal mask airways and the King LT-D. It’s not

plastic in the trachea that is critical—it’s oxygenation, ventilation, and avoidance

of vomit in the airway.

6. The best types of supraglottic devices in the emergency setting are those that

allow gastric decompression. Overventilation can still cause regurgitation around

the distal balloon of a King LT-D or the tip of the LMA in the upper esophagus.

Suction aggressively first if using these devices in a soiled airway; they don’t

work well blocking fluids from below.

7. Get your long-acting agent in before the patient recovers their protective

reflexes, if you’re using succinyl choline and you need to go to plan B (ie, LMA or

King LT-D for rescue). Many experts favor rocuronium for this very reason—if

intubation fails, you are ready to insert an LMA or King LT-D immediately, and

you have time for rescue intubation with an alternative technique.

8. Don’t MacGyver intubation efforts with supraglottic airways. There are ways to

intubate through supraglottic airways, but blindly throwing in bougies and other

nonperfected methods you’ve never used before should be avoided. Learn the

details of your rescue devices and practice, practice, practice. Learn endoscopy

—many new options now allow ED use of short and long scopes (endoscopic

sheaths, single-use endoscopes such as the Amby aScope). For many ED

providers, removing a rescue device and switching to a different oral intubation

method (with nasal oxygen) may be better than trying the never-practiced route

through a supraglottic airway.

9. Blow some O’s up the nose, ie, NO DESAT. In most patients (except those with

significant shunting and high positive end-expiratory pressure requirements),

you will dramatically prolong safe apnea, allowing intubation efforts through the

mouth without desaturation.

10. All bets are off in the “surgically inevitable airway.” In situations when

ventilation and passive oxygenation are not possible (eg, distorted anatomy,

perilaryngeal pathology, and massive fluids from below that preclude

supraglottic airways), sometimes the best airway remains a scalpel to the neck.

Endoscopy Sequence

Top row (left to right): 1) Loading the tube into the Aura LMA-type airway,

placing tip of the tube at the base of bowl; 2) Inserting the Aura into the patient;

3) Seating the Aura by lifting the mandible and using thumbs to push the device

in; and 4) Holding the proximal end of tube in place with the third, fourth, and

fifth digits, and inserting the AMBU A-scope (endoscope) into the tube using

thumb and index finger.
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(click for larger image)

Middle row (left

to right): 5)

Feeding the scope

down the tube; 6)

Vocal cords; 7)

Passing through

cords and looking

at the cricothyroid

membrane from

the inside, with

tracheal rings visible below; and 8) Moving down the trachea. Note that the

tracheal rings are horseshoe shaped, with membranous trachea (flat) at the

bottom.

Bottom row (left to right): 9) Carina; 10) While an assistant holds the

endoscope up, the operator rotates it counterclockwise and advances the tube

down the scope through the Aura; 11) Full advancement of tube down the Aura,

with the distal tip of the tube extending beyond the endoscope; and; 12) View of

the distal tube, including the Murphy eye, and the carina as the endoscope is

removed. Through the endoscope, the operator can verify tube tip location

above the carina and below the cords on endoscope removal.
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