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EDITORIAL VIEWS

Laryngeal Mask Airway

Indications and Contraindications

The laryngeal mask airway (LMA), originally described
by Brain,' has achieved great popularity in the United
Kingdom, as best exemplified by the fact that 59% of all
general anesthetics at the Royal East Sussex Hospital are
now administered using the LMA as the airway manage-
ment technique.? Given the high degree of success in easily
obtaining a clinically acceptable airway in anesthetized
normal patients, as well as the multiple reports (n = 27,
see below) demonstrating that proper alignment of the
LMA with the larynx facilitates blind and fiberoptic in-
tubation of the trachea, the LMA has been proposed as
1) a routine airway for general anesthesia and 2) as an aid
in the management of a difficult airway (i.., an emergency
airway as well an airway intubator [conduit]). Because the
LMA has only recently become widely available in the
United States and because serious complications may re-
sult from its inappropriate or incorrect use, it is important
to understand exactly the indications and the contrain-

dications to its use to maximize benefit and minimize risk.

Use as a Routine Airway

Until now, few studies have compared the advantages
and disadvantages of the LMA with other commonly used
airway management techniques. This issue of ANESTHE-
SIOLOGY contains a report of a randomized prospective
study comparing the quality of the airway with the LMA
with that of a standard face mask/oropharyngeal airway
system.® The authors found that problems associated with
airway management (difficulties in maintaining an airway
and Spo, < 95%) were significantly more common in pa-
tients in the face mask (control) group than in the LMA
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group. Also, because with the LMA the mandible does
not need to be supported, the anesthesiologist has oth-
erwise free hands; less fatigue is likely; and remote ob-
servation is possible. The authors found, as have others,
that stimulation related to insertion of the LMA is ap-
proximately the same as that for an oropharyngeal
airway.

As Smith and White also report, the use of the LMA
for routine airway management is far from problem-free
and that there are several important relative contraindi-
cations.®> The most common problem in patients with no
obvious anatomic abnormalities is failure to achieve cor-
rect placement. It is important to understand that the
usual fit of the LMA around the larynx, as assessed using
flexible fiberoptic endoscopy,*® radiologic investigation,’®
and nuclear magnetic resonance imaging,’ is somewhat
variable. When the LMA is in its ideal position, the epi-
glottis and esophagus are outside and the laryngeal open-
ing is totally within the rim of the LMA; this is obtained
only 50-60% of the time.*”’ ‘

When the epiglottis is within the proximal rim of the
LMA, the tip of the epiglottis is downfolded toward the
larynx 50-90% of the time, and the lateral aryepiglottic
folds are infolded toward the larynx half of the time*”;
these distortions of the epiglottis can partially obstruct
both the distal end of the LMA tube as well as the larynx.
The distal rim of the LMA is usually wedged in the hy-
popharynx, but in 10-15% of cases the esophagus may
be clearly seen inside the distal rim, and in some cases
the distal rim may be directly opposite the glottis. How-
ever, these variations in the laryngeal position of the LMA,
even though they represent a partial degree of obstruc-
tion, do not cause any apparent difficulty with respiration,
and in 95-99% of adult*®® and pediatric patients®!*'*
the airway is ultimately judged to be clinically acceptable
(although proper position may have required two insertion
attempts).
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One to five percent of placements in anatomically nor-
mal patients are wholly inadequate; these result from
backfolding of the distal cuff, occlusion of glottis by the
distal cuff and by complete backfolding of the epiglottis,
and 90-180° rotation of the mask.**%-!®* Smith and

White® report a 6% incidence of a wholly inadequate air- -

way with the LMA that may have been related, in part,
to the fact that the anesthesiologists participating in the
study were 2nd- and 3rd-yr residents®: the learning curve
associated with positioning the LMA is quite flat, but it
is still steeper for an inexperienced person than for an
experienced person.

The most common causes of poor LMA placement are
inadequate anesthesia or inadequate relaxation (pharyn-
geal muscle and/or laryngeal spasm), failure to negotiate
the 90° turn from the posterior pharynx to the hypo-
pharynx, and choice of wrong LMA size. In 8-33% of

LMA placements, more than one attempt is required, .

whether it be by residents or seasoned practitioners, or
in adult or pediatric patients.>’~'* Correct placement may
be more difficult in patients with a small mouth, a large
tongue and/or tonsils, and a posteriorly placed larynx
(which blocks the advancement of the tip of the LMA into
the hypopharynx). Obviously, in view of these placement
considerations, the use of the LMA is relatively contrain-
dicated in patients with local pathology in the pharynx
and larynx such as tumor, abscess, edema, and/or he-
matoma.

For two cogent reasons the LMA is also contraindicated
in patients who have a risk of regurgitation and /or active
vomiting of gastric contents or have blood present in the
upper airway. First, the LMA does not provide an airtight
seal around the larynx (the usual pop-off pressures are
15-20 cmH,0). Second, as described above, in 10-15%
of patients the esophagus is included within the rim of
the LMA and therefore directly exposes the esophagus
to positive pressure ventilation; indeed, massive gastric
dilation may occur,'® thereby promoting return of gastric
contents.

Because the usual LMA seal pop-off pressure is 15
cmH;0, the LMA is also relatively contraindicated when-
ever it is anticipated that positive proximal airway pres-
sures in excess of 25~30 cmH3O will be required to ad-
equately ventilate the lungs (i.e., in cases of existing or
potential development of decreased lung compliance and/
or increased airway resistance). Finally, because the LMA
may become malpositioned or regurgitation/vomiting
may occur at any time, the LMA is relatively contrain-
dicated whenever tracheal intubation cannot be accom-
plished readily (e.g., when the patient is in the prone po-
sition; when the operating table is turned away from
anesthetist; or when the potential for difficult intubation
is recognized).'®
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Use as an Aid in the Management
of a Difficult Airway

The LMA has been found to be very helpful in serving
as an emergency airway in the patient whose lungs cannot
be ventilated using a bag and conventional mask and
whose trachea cannot be intubated.'”-*2 Also in this issue
of ANESTHESIOLOGY is a letter to the editor describing
yet another cannot-ventilate, cannot-intubate situation in
which the LMA functioned as an emergency airway.? In
such a situation, use of the LMA is a reasonable maneuver
to try quickly,?#® except when local pathology in the
pharynx or larynx (see above) precludes a reasonable
chance of even limited gas exchange success. If insertion
of the LMA does not effect gas exchange quickly, then
transtracheal jet ventilation should be instituted imme-
diately.2*%6 If the LMA does effect some gas exchange,
then some form of stable permanent airway should be
obtained as quickly as possible (awake spontaneous ven-
tilation, tracheal intubation [see below], surgical airway)
because of the ever-present risk of aspiration®? as well as
the need for high levels of positive pressure ventilation.

In addition, the LMA is useful as an airway intubator

(conduit) for an intubating tracheal stylet or fiberoptic
bronchoscope (FB) (over which an endotracheal tube
[ETT] may be passed) in cases in which intubation is dif-
ficult but ventilation is possible. There are numerous re-
ports (many as letters to the editor) of use of the LMA as
an airway intubator (conduit) for either the blind passage
of an ETT (n = 1 case report, n = 3 series of patients),
an intubating stylet (n = 5 case reports, n = 1 series of
patients), or an FB (n = 8 case reports, n = 9 series of
patients). In view of how the LMA usually seats around
the larynx, it is obvious that when the LMA has a perfect
central position, any of the blind insertions has a good
chance of success. It is equally obvious that the greater
the degree of noncentral location of the LMA over the
larynx, the less the chance of success of blind intubation.
In fact, when blind tracheal intubation is attempted
through an LMA in a large series of patients thought to
have normal anatomy, there is a 26% failure rate on the
first attempt and a 10% overall failure rate with an
ETT,* 8 and there is an 18% overall failure rate with
an intubating stylet.?® The use of cricoid pressure de-
creases the chance of passing an ETT blindly through the
LMA into the trachea (but not the chance of passing the
LMA itself).3*%! Of course, passage of an FB through the
LMA has a much higher chance of success and is virtually
100% successful in most series. A 6.0-mm-ID cuffed ETT
may be passed over the FB (and through the shaft of the
LMA), and if a larger ETT is desired, the LMA and 6.0-
mm-ID cuffed ET'T may be exchanged for a larger ETT
over a jet stylet.?
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This issue of ANESTHESIOLOGY also contains a report
of two patients who were at increased risk of aspiration
of gastric contents and in whom the tracheas were intu-
bated using an FB through an LMA while they were
awake.?? The author’s anesthetic plan made good sense,
for two reasons. First, as the author notes, the relative
lack of stimulation in passing an LMA greatly reduces the
amount of preparation (topical anesthesia, sedation) that
a patient requires.?®**-* Second, once the LMA is in good
position, the shaft of the LMA is lined up well with the
larynx, and visualization of the laryngeal aperture with
an FB is easy (see above). Of course, with the patient
awake, “no bridges are burned,” and risk remains low
even if there is difficulty in inserting the LMA or the FB.
The decision to induce general anesthesia in case 2 before
insertion of the FB and ETT into the trachea may be
criticized because there was no guarantee that movement
of the patient’s upper airway (gag, vomit, swallow, cough)
would not displace the FB away from the laryngeal ap-
erture, and there was no guarantee that the ETT would
follow the FB into the trachea (e.g., impact on the right
arytenoid/vocal cord).?* For both of these reasons, it
might have been more prudent to have intubated the tra-
chea before inducing general anesthesia once the time
and effort to hover just proximal to laryngeal aperture
with an FB had been taken.

Because the LMA usually works well as an airway in-
tubator (conduit) for an FB, the LMA has been used to
facilitate diagnosis using a fiberoptic instrument in patients
in whom the airway would be otherwise difficult to con-
trol; these include inspection of the larynx and tracheo-
bronchial tree in infants,?® children,?” and adults,?® es-
pecially during and after neck surgery that incurs a special
risk of injuring the recurrent laryngeal nerve,®®® al-
though the wisdom of this latter use has been debated.*
Similarly, the LMA has been proposed as an aid to flexible
FB laser ablation of tracheobronchial tree tumors,*! but
this particular application also has been questioned.*? The
LMA has been used in an infant with tracheal stenosis,
but the patient experienced intraoperative respiratory dif-
ficulty, and intubation of the trachea may not have been
possible.*® The LMA may be uniquely useful in patients
with burns of the face (to avoid relaxants and friction to
the face) and in patients who need multiple anesthetics
over a short period of time (e.g., daily) with the possi-
ble need for remote monitoring (radiologic proce-
dures).!%**%5 Finally, the LMA has been proposed for
patients with an unstable cervical spine because insertion
of the LMA does not necessarily require movement of
the neck.*®

In summary, the LMA routinely provides a good air-
way, but there isa 1-5% incidence of failure and a number
of contraindications to its use. The most useful principle
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to remember is that the LMA should not be used as a
substitute whenever the airway must be guaranteed by
tracheal intubation. When the LMA is in good position,
it can save the life of the patient in whom tracheal intu-
bation and/or ventilation of the lungs is impossible, and
it can make cannulation of the trachea either blindly or
fiberoptically possible. Nevertheless, it should be under-
stood that many of the contraindications to its routine
use also apply to its emergency use (e.g., in the awake
unanesthestized patient with a full stomach and upper
airway pathology). The LMA can facilitate fiberoptic di-
agnostic visualization of the upper and lower airway and
may be a uniquely useful airway in a few special situations
(e.g., in patients with burns of the face and those who
require very frequent anesthetics). What is most needed
to ascertain further the appropriate applications of the
LMA are prospective randomized studies of large series
of patients, such as that by Smith and White,? rather than
simply the anecdotal testimony of case reports and letters
to the editor that currently constitute a large fraction of
the literature on this subject.
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