Editorials
The Mystique of Direct Laryngoscopy
Direct laryngoscopy and intubation is easy to define and
conceptually very simple. A short, rigid instrument deflects the tongue and jaw, enabling a direct line of sight to
the larynx and placement of a tube into the trachea. Historically, laryngoscopy has been taught to all providers of
emergency care and resuscitation. It is the predominant
intubation method in emergency care and, despite the proliferation of alternative instruments, in anesthesia as well.
Direct laryngoscopy for the purpose of intubation has an
impressive success rate: 98 –99⫹% in elective anesthesia
and emergency cases.1– 6 Few interventions in medicine
can match this high success rate. The problem, however, is
that when failure occurs, the consequence can be catastrophic if rescue ventilation cannot be achieved or if rescue intubation cannot be done quickly. For too many patients in emergency settings, intubation delays caused by
repeated intubation attempts involve marked hypoxia, bradycardia, and cardiac arrest.7 For a small percentage of
patients, direct laryngoscopy cannot work because of mechanical issues with mouth opening, severe problems of
neck position, or unpredicted pathology at the epiglottis or
base of the tongue.8

SEE

THE

ORIGINAL STUDY

ON

PAGE 26

Despite its overall performance, and despite that it is
considered by many to be a “basic” procedure in resuscitation, the question of who performs the procedure has
been a matter of some debate, especially in teaching institutions. In a study in this issue of RESPIRATORY CARE,
Vianello et al report that intubation-trained pulmonologists had a high success rate in performing intubation in
urgent and emergency cases in their unit.9 Why is it necessary to show that pulmonologists can adequately intubate such patients in their own unit?
Even though it is considered a “basic” skill and is widely
taught, performance by novice intubators is very poor. On
average, initial trainees succeed in only 50% of attempts.10 –12 Within anesthesia, laryngoscopy and intubation is ranked alongside spinal anesthesia as the most difficult procedure in their training.11 Approximately 50
attempts are needed to achieve 90% competency in elective intubation.12 What makes the procedure so difficult to
learn and explains the performance gap between novices
and experts?
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The mystique of direct laryngoscopy is a consequence
of the visual restrictions inherent to the procedure. This
creates difficulty of observation and has led to a historical
deficiency of imaging from the operator’s perspective. In
turn, this situation has inhibited objective research and
prevented formulation of a defined and agreed-upon best
practice approach. The net effect is that each operator has
to figure out the subtleties of the procedure for himself and
ends up with his own anecdotal experience. Novices performing the procedure for the first time have never seen
the critical anatomical structures because they cannot effectively observe them until they actually do the procedure. Because of the visual restrictions of laryngoscopy,
intubation is traditionally learned through trial and failure.
Consider the teaching experience of the trainee in the
operating room. During initial attempts, trainees are asked,
“What do you see?” followed by, “You get one chance. If
you don’t see it, put the laryngoscope down.” The supervisor cannot provide targeted feedback to the trainee, because the two cannot simultaneously sight the target. Looking over the operator’s shoulder does not let the trainee or
supervisor effectively see what the other person sees. The
“one chance” comes from the awareness that the procedure can cause injury if done incorrectly. Incorrect technique can also lead to bleeding or edema, making subsequent attempts more difficult. The patient may also become
hypoxemic and seriously injured if intubation is delayed
without intervening ventilation. The time restriction on the
procedure limits the sighting of critical structures to only
10 –15 seconds, even during elective intubation. Such brief
periods of visualizing critical structures, occurring in a
difficult educational setting, combined with the fact that
the supervisor cannot provide targeted feedback, makes
learning the procedure difficult even for clinicians fortunate enough to have operating-room training opportunities. For many nonanesthesia providers, operating-room
training is difficult to obtain, and the growing use of supraglottic airways in elective anesthesia care has further
diminished training opportunities.
The visual restrictions of laryngoscopy, created by the
limited mouth opening, the tongue, the blade flange, and
the epiglottis, make the procedure monocular at the level
of the larynx.13 Even though the operator may keep both
eyes open, the larynx itself is sighted with one eye.13 The
right and left eye are separated in the skull by about 10 –
13 cm, and their differing vantage points on the larynx
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cannot be fused to create stereoscopic sight. The procedure
is visually analogous to looking down a narrow pipe a
distance of 30 – 45 cm at a target the size of a quarter. The
brain ignores the image from the nondominant eye. This
occurs subconsciously, through a phenomenon called binocular suppression. This phenomenon is well known in
target sports, and identification of ocular dominance (the
targeting eye) is the first step in training for archery or
riflery. This should be a standard aspect of laryngoscopy
training as well. A novice initially attempting laryngoscopy rotates his or her head from side to side to determine
which eye to sight with. Even experienced operators may
not be aware of how they actually sight the larynx. When
I was first experimenting with my head-mounted camera
for imaging laryngoscopy (the Airway Cam, Airway Cam
Technologies, Wayne, Pennsylvania), I explained monocular sighting to the chairman of an anesthesia department
who had 40 years of intubation experience.14 He steadfastly believed he sighted the target with both eyes, until
during an intubation I asked him to hold his head still after
sighting the target, and I then sequentially covered one eye
and the other with an index card. Covering the nondominant eye did not affect his view of the target, whereas
covering the dominant eye made the target disappear.
In addition to monocular sighting, there is another variable involved in sighting the target, and that has to do with
accommodation distance. Though it is commonly believed
that novice intubators are more likely to be too close to the
target (incorrectly thought to prevent binocular sight, which
does not occur at the level of the larynx, regardless of
distance), the eye-to-target distance is determined primarily not by experience but by the accommodation (or focusing) distance of the operator. The accommodation distance is a function of age and intrinsic ocular issues. For
some operators, corrective lenses can be very helpful.
We have made learning and skill acquisition of laryngoscopy more difficult than it has to be, by failing to
realize how visual restrictions impact skill acquisition, performance, and best practice. We have failed to define and
teach a best practice approach to all operators from the
outset of training. The procedure can be intensively visually studied, before initial practice on patients, using imaging from the operator’s perspective.10,14 –19 There is a
best practice approach— characterized by the importance
of epiglottoscopy, ear-to-sternal notch patient positioning,
bimanual laryngoscopy, straight-to-cuff stylet shaping, and
an in-depth understanding of laryngeal anatomy.20 –26
The study by Vianello et al9 reiterates what we’ve learned
from prior studies—namely, that operators with sufficient
training can perform the procedure adequately. The challenge going forward is to improve the effectiveness of our
teaching, so that from the beginning we demystify the
procedure and define and teach a best practice approach.
With the subtleties revealed and the mystique removed,
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along with intensive videography from the operator’s perspective, novice trainees can become more competent faster.10 The performance goal of emergency laryngoscopy
should not simply be plastic in the trachea. It must be
first-pass success and the avoidance of hypoxemia, regurgitation, hemodynamic instability, and other untoward effects that accompany repeated intubation attempts.7,26
The last challenge we face is not to accept the 0.5–1.0%
failure rate that can occur with standard laryngoscopy.
This means augmenting direct laryngoscopy with imaging
as needed, immediately from the outset, so we can universally achieve first-pass success, even if the direct view
is not adequate to intubate under direct vision. Examples
of this include imaging technology on the laryngoscope
and, better yet, on the stylet.27–30 This margin of safety
should become a standard of care. Given the tremendous
advances in medicine, and the routine daily miracles in
surgery and other therapeutic interventions, why, as clinicians caring for critically ill patients, do we accept the
notion that placing a tube 15 cm from the mouth is a “hit
or miss” event? Widespread implementation of a best practice approach to direct laryngoscopy, coupled with fiberoptic or other imaging to augment initial laryngoscopy,
holds great promise for improved patient safety and outcomes in emergency airway management.
Richard M Levitan MD
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