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NE of the advanced uses of the laryngeal
mask (LM) is airway exchange.1 This
refers to exchange of an endotracheal
tube (ETT) for a LM prior to emergence

from anesthesia.2–13 A smooth emergence without
coughing and bucking is one of the anesthetic goals
during neurosurgical, interventional neuroradiology,
otolaryngological, ophthalmological, and many other
surgical procedures. The incidence of coughing dur-
ing emergence can be high; in one study involving
isoflurane endotracheal anesthesia, more than 75% of
patients coughed ten or more times prior to endotra-
cheal extubation.14 By switching from an ETT to a
LM, Koga et al. demonstrated a dramatic reduction in
the incidence of coughing and bucking at the time of
anesthetic emergence.11

There is a natural hesitancy to perform ETT / LM
exchange. First, the procedure involves jeopardizing a
secure airway. Second, for surgeries where exchange is
most valuable, the patients often have significant co-
existing disease. Third, the procedure may be unfa-
miliar to surgeons and operating room staff. Fourth,
instruction and supervision may be unavailable. For
these reasons we utilized a stepwise method to learn
this valuable manoeuver.

The anesthetic management of ETT / LM
exchange involves deep anesthesia, sufficient for the
patient to tolerate smooth LM insertion and endotra-
cheal extubation.2–13 Because the LM occupies the
hypopharynx, behind the larynx, it can be placed
while the patient remains intubated orally.1, 6–13 The
exchange manoeuver involves placing the LM behind
the oral ETT, followed by  endotracheal extubation
under deep anesthesia. Placing the LM prior to ETT
extubation allows the practitioner to act unhurriedly
and helps avert problems should multiple LM inser-
tion attempts be needed.6–13

We first performed a study of 60 patients in which
we assessed LM positioning in orally intubated patients.
We recorded the number of LM insertion attempts and
also fibreoptically evaluated the quality of LM position-
ing / malpositioning in the presence of an existing oral
ETT. ETT / LM exchange was not performed in these
60 patients – only LM insertion difficulty and malposi-
tioning were evaluated. After gaining experience with
these LM insertions in intubated patients and with an
understanding of the incidence and causes of LM mal-
positions we began incorporating ETT / LM exchange
into our clinical practice. We summarize our first 50
cases of actual ETT / LM exchange.

MMeetthhooddss
I.“Learning phase” of study
Hospital Institutional Review Board approval and
patient informed consent was obtained. Sixty adult
patients (40 men, 20 women), aged 24–84 yr, were
enrolled. After induction of anesthesia and oral intu-
bation, a classic LM size 4 was inserted using the stan-
dard recommended technique15 and the cuff inflated
with 20 mL air. The number of insertion attempts was
recorded; an attempt was considered unsuccessful if it
took greater than 20 sec or the LM was removed from
the patient’s mouth.16 Using fibreoptic (FOB) exami-
nation via the airway tube of the LM, the presence of
malposition was then evaluated:1,17,18

Insufficient insertion 
depth: FOB view of lingual tissue; 

FOB view tip of LM proximal 
to arytenoids; FOB view 
esophageal inlet. 

Excessive insertion 
depth: No FOB view of glottis; FOB 

view of esophageal mucosa.
LMA folded: FOB view of LM cuff folded 

backwards.
LMA twisted: FOB view LM rotated with 

respect to glottis.
Epiglottis viewed: FOB view of tip of epiglottis; 

epiglottis to right or left of the 
ETT; epiglottis folded back on 
self by ETT.

ETT / LM exchange was not carried out in this
phase of our study. In these 60 patients the LM was
simply removed after insertion attempts and position-
ing were recorded.

II. “ETT / LM exchange phase” of study
In the second stage of our study a total of 50 patients
were selected from our individual clinical practices for
ETT / LM exchange. All ETT / LM exchanges
included deep inhalational anesthesia, with or without
muscle relaxation and positive pressure ventilation (at
the discretion of the anesthesiologist). Prior to
exchange an orogastric tube was passed and the stom-
ach suctioned. The pharynx was suctioned using a
Yankauer tip. Anesthetic depth was judged sufficient if
the patient failed to respond to suctioning and if the
jaw felt relaxed. The anesthetic was deepened at this
point if the patient responded to these stimuli. With
the ETT taped to the right hand side of the mouth,
the LM was then inserted using the standard recom-
mended technique15 and the cuff inflated. Usually size
5 LMs were used for males and size 4 for females. The
LM was secured, along with a bite block, using tape
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on the left cheek and across the nose. Shortly there-
after the trachea was extubated.

RReessuullttss
I. “Learning phase” of study
In the first part of our study we found that it was pos-
sible to place the LM in all 60 orally intubated
patients. First time insertion success occurred in
57/60 (95%) of cases. In 3/60 (5%) cases more than
one attempt was necessary to fully insert the LM.

In those cases where more than one insertion
attempt was required, LM malposition was always
“insufficient insertion depth.” The typical FOB view
obtained, with the LM fully inserted, is illustrated with
two examples in Figure 1; the tip of the LM lies behind
the cricoid cartilage, both arytenoids are viewed, and
the ETT (appearing with moisture) is seen traversing
the glottis. The next most common fibreoptic view,
with the LM fully inserted, is illustrated in Figure 2.
Here the epiglottis is visualized. The epiglottis was
viewed in 8/60 (13%) of cases (full insertion depth).
No other malpositions were visualized.

II. “ETT / LM exchange phase” of study
The Table summarizes our first 50 actual ETT / LM
exchanges. The range of cases illustrates the value of
this important airway manoeuver. The LM was insert-
ed successfully on the first attempt in all 50 cases.
Immediately following endotracheal extubation under
deep anesthesia  it was never necessary to remove the

LM and resort to an alternative airway technique. In
no case did the oxygen saturation fall below 98% dur-
ing an exchange. The fibreoptic endoscope was used
in four patients to observe vocal cord function after
removal of the ETT. Anesthetic emergence and LM
extubation were uneventful and considered highly sat-
isfactory in all 50 cases. There were no complications
with any patient.

Stix et al.: AIRWAY EXCHANGE 797

TABLE Summary of 50 ETT / LM exchanges

No. Surgery

3 Craniotomy - aneurysm
4 Craniotomy - tumour
1 Craniotomy - seizure focus
1 Skull base - glomus jugulare
1 Skull base - facial nerve graft
2 Interventional neuroradiology
4 Carotid endarterectomy
2 Thyroidectomy
3 Neck mass and dissection
4 Anterior cervical fusion
1 Cervical laminectomy
1 Thoracotomy and lobectomy
1 Median sternotomy
5 Peripheral arterial revascularization
2 Lumbar laminectomy
2 Laparascopic surgery
6 Hysterectomy / GYN
2 Breast surgery
1 Prostatectomy
1 Cystectomy and ileal loop
3 Orthopedics - extremeties

FIGURE 1 Typical fibreoptic views with the laryngeal mask
(LM) fully inserted. A and B are different patients. The endotra-
cheal tubes appear moisture-laden in both examples.

FIGURE 2 Fibreoptic visualization of the epiglottis. The laryn-
geal mask (LM) is fully inserted into the hypopharynx. 



DDiissccuussssiioonn
Increasingly, anesthesiologists are focussing their atten-
tion on complications associated with emergence from
anesthesia and endotracheal extubation.2–14,19–21 A recent
study suggested, in fact, a greater incidence of respirato-
ry complications associated with endotracheal extubation
than with endotracheal intubation.21 Common problems
occurring with endotracheal extubation include cough-
ing and bucking, laryngospasm, airway obstruction, and
oxygen desaturation, each of which can have a negative
impact on the patient and surgical outcome.

To avoid coughing / bucking and the hemody-
namic stress that occurs with endotracheal extubation,
the anesthetic plan often calls for extubation under
deep anesthesia. This practice may result in airway
obstruction and the need for airway support manoeu-
vres.2–13,19–21 Exchange of an ETT for a LM is an ele-
gant and safe manoeuver for endotracheal extubation
in these conditions. Soft tissue airway obstruction is
thus avoided and the patient is then permitted a
smooth emergence from anesthesia with a LM.7

The most common technique of ETT / LM
exchange involves first placing the LM behind the ETT,
a procedure often termed “The Bailey Manoeuver”
after Dr. P.M. Bailey. Dr. Bailey has recommended:6
“following surgery, leave the ETT in place, with cuff
inflated. Suck out the hypopharynx. Insert the LMA
and inflate its cuff. Remove the ETT with the patient
still deeply anesthetized to avoid dangerous laryngeal
spasm. Switch the anesthetic circuit onto the LMA and
allow the patient to awaken.”

Despite published descriptions of this technique6–13

we were, nevertheless, reluctant to perform airway
exchange in the absence of prior experience and with-
out the benefit of direct instruction. A graduated
method for learning ETT / LM airway exchange was
therefore utilized. We first analyzed LM positioning
with a fibreoptic endoscope in 60 patients (intubated
orally) without proceeding to endotracheal extubation
under deep anesthesia.

Structured learning prior to performing a new air-
way procedure increases confidence and success, as
demonstrated by Ovassapian et al. with fibreoptic naso-
tracheal intubation.23 Considerable practice with the
LM is needed, as well, to acquire expertise as shown by
Brimacombe who examined LM positioning with a
fibreoptic endoscope in 1500 consecutive patients.16

Brimacombe commented that learning is likely in those
“practitioners interested in developing their skills”.16

Given these expert opinions, a stepwise method for
learning ETT / LM exchange seemed justified.

LM malpositioning has been reviewed extensive-
ly.1,17,18,23–25 The most dangerous LM malposition is

that of “insufficient insertion depth.” In this situation
the tip of the LM can impinge on the arytenoids or
aryepiglottic folds, resulting in glottic spasm and/or
mechanical obstruction. The LM tip may enter the
glottic opening, causing partial or complete airway
obstruction. Passive regurgitation via the pyriform fos-
sae is also more likely when the LM is not fully insert-
ed. In the “learning phase” 3/60 patients had
“insufficient insertion depth” on the first attempt;
with more than one insertion attempt, the LM could
be positioned satisfactorily in all 60 patients.

Figure 2 illustrates another common finding, fibre-
optic visualization of the epiglottis. The incidence of
fibreoptic visualization of the epiglottis can be
high1,17,18 and occurs even when the LM is inserted to
a satisfactory depth. Many authors debate, in fact,
whether this is a malposition.17,18 Even when the
epiglottis blocks fibreoptic visualization of the glottis
(as seen from the airway tube), a satisfactory clinical
airway is usually established.18 As such, our findings of
a 13% incidence of fibreoptic epiglottic visualization
(with the LM fully inserted) was not a cause for undue
concern for undertaking ETT / LM exchange.

With the confidence and knowledge gained in our
60 patient “learning phase” study we proceeded to
ETT / LM exchange in our clinical practice. From our
initial study we developed two important guidelines.
First, we were especially vigilant in insuring satisfactory
LM insertion depth before performing ETT / LM
exchange. Second, following tracheal extubation and in
the event of immediate airway obstruction, we planned
to deepen the anesthetic rather than remove the LM.

The Table documents our first 50 ETT / LM
exchanges, and illustrates the range of cases where this
procedure was found highly valuable. The LM was
inserted successfully, on first attempt, in all 50 cases.
Endotracheal extubation, emergence from deep anes-
thesia and LM extubation occurred without incident
in all 50 cases. The quality of emergence was consid-
ered highly satisfactory in each case.

In summary, ETT / LM exchange is a valuable air-
way manoeuver that can provide a safe, smooth, emer-
gence from anesthesia in high-risk patients
undergoing complex surgeries. We describe a stepwise
method to learn this well-known6–13 technique.
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