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The laryngeal mask 
airway: clinical 
appraisal in 250 patients 

The laryngeal mask airway consists of a tubular orophat3,ngeal 

airway to the distal end of which is sealed a silicone laryngeal 

mask with an inflatable rim which provides an airtight seal 

around the larynx. It provided a clear airway in 238 of 250 

elective and emergency non-obstetrical patients for a wide 

variety of surgical procedures, ranging from minor gynaecolog- 
ical and urological procedures to major abdominal and ortho- 
paedic surgery with either spontaneous respiration or intermit- 

tent positive pressure ventilation. Anaesthetic techniques and 

drugs were similar to those which would have been used for the 

same procedures if  face-mask or tracheal intubation had been 

employed. Blind insertion of the laryngeal mask airway was 

successful at the first attempt in 187patients, some manipulation 

was required in 61 patients, and insertion was impossible in two 

patients, each of  whom had a small mouth. In ten patients 

tracheal intubation was required because of airway obstruction 
or a large gas leak. The LM ainvay does not require laryngosco- 

py for its insertion, it relieves the anaesthetist's hands from 
holding a face-mask, it cannot be misplaced in the oesophagus, 

and it is well tolerated during emergence from anaesthesia. 

Le masque laryngd est en fait une sorte de canule oropharyngde 
couplde d son bout distal ~1 un masque de silicone au contour 

gonflable devant s'adapter dtanchdment fl l'ouverture du la- 

rynx. Nous l'avons utilisd avec succds dans 238 des 250 

interventions chirurgicales oft nous l'avons essay'g, qu'elles 

soient urgentes ou dlectives, d'ordre gyndcologique, urologique 

orthopddique ou mEme de type intra-abdominal et ce, en 

ventilation spontande ou contrOlde. Les anesthdsiques utilisds 

l'dtaient de la mdme fafon que Iorsque on utilise un masque 
ordinaire ou un tube endotrachdal. L'insertion fz l'aveugle du 

masque laryngd fut  rdussie du premier coup chez 187patients et 
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ndcessita quelques manipulations chez 61 autres. Elle s'avdra 

impossible chez deux patients qui avaient une petite bouche et on 

dut procdder d I" intubation de dix autres d cause soit d'obstruc- 

tions ou de fuites importantes. Contrairement au masque 

ordinaire, on n'a pas besoin de tenir le masque laryngd et son 

insertion se fait sans laryngoscope. De plus, il est impossible de 
le mettre clans l'eesophage et les patients toldrent facUement 
sa prdsence lots du rEveil. 

Maintenance of a clear airway during general anaesthesia 
using a face-mask normally requires support of the lower 
jaw. Constant attention to the position of the patient's 
head and of the face-mask occupies the anaesthetist's 
hands, which makes this technique unpopular for all but 
the shortest surgical procedures. Pressure injury to nerves 
and eyes may also occur.l-3 Tracheal intubation rarely 
causes injury although damage to teeth and soft tissues 
may occur, and postoperative sore throat is common. 4 
Increases in heart rate and blood pressure may cause 
cardiac ischaemia in patients with cardiac disease, and 
incorrect placement of the tracheal tube in the oesophagus 
leads to life-threatening hypoxia. 

The laryngeal mask (LM) airway 5-7 is a new device 
which is intermediate in design and function between an 
oropharyngeal airway and a tracheal tube. It is made of 
medical grade silicone and is designed to withstand 
repeated autoclaving and multiple use. A 12 mm ID 
tubular oropharyngeal airway is fused at its distal end to 
an oval silicone mask (Figure l) which lies in the 
hypopharynx, and the inflatable rim provides an airtight 
seal around the larynx (Figure 2). Its successful use has 
been reported in spontaneously breathing patients 7-s and 
in patients in whom tracheal intubation was difficult or 
impossible. 9-~ The purpose of this study was to assess 
the efficacy of the LM airway with semiclosed and basal 
flow anaesthetic techniques for a wide variety of surgical 
procedures, including abdominal and other major surgery 
for which intermittent positive pressure ventilation 
(IPPV) is indicated. 

Methods 
The study protocol was approved by the University of 
Calgary Conjoint Medical Ethics Committee which con- 
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FIGURE I Laryngeal mask airway. Left: deflated for insertion. 
Right: cuff inflated. 

FIGURE 2 Laryngeal mask airway in position with cuff inflated 
around laryngeal inlet. 

sidered that special consent for use of the LM airway was 
not required. Three specialist anaesthetists, none of 
whom had previously used the LM airway, administered 
general anaesthesia using this device to 250 patients. The 
patients' sex, age, weight, dentition, anticipated ease of 
intubation, and type of surgery were recorded. Obstetrical 
patients, patients suspected of having a full stomach or 
who were scheduled for oesophageal or gastric surgery, 
and those who were to be in the prone position for more 
than one hour were excluded. 

Each investigator selected his usual premedication and 
anaesthetic technique for the proposed surgical proce- 
dure. The LM airway was passed under light inhalational 
anaesthesia; initially succinylcholine was used by one of 
the investigators to facilitate insertion but, as experience 
increased neuromuscular blocking agents were used only 
in procedures for which muscle relaxation would be 
required to provide good operating conditions. Following 
induction of anaesthesia the anaesthetist positioned the 
patient's head as if a laryngoscopy were to be performed 
(Figure 3). A deflated LM airway, lubricated with lido- 
caine two per cent gel, was inserted into the mouth and 
advanced blindly over the tongue into the pharynx until 
resistance was felt. The rim was immediately inflated with 
air and positive pressure was applied to the reservoir bag 
in order to observe chest movement, to listen for leaks and 
to auscultate the lung fields, and to observe the end-tidal 
CO2 monitor and inspiratory pressure. Efficacy was 
graded as perfect (easy inflation of the lungs with no 
audible leak); satisfactory (easy inflation, small leak); or 
unsatisfactory (obstructed ventilation, large leak, or both). 
When direct passage of the LM airway over the tongue 
was difficult, a twisting forward movement was used to 
pass it round the tongue and into the pharynx. If a clear 

airway was not achieved at the first attempt, the device was 
withdrawn and further attempts were made. A small leak 
with good chest expansion was considered acceptable for 
spontaneous respiration. No leak, or a small leak which 
disappeared within five minutes, were acceptable for 
intermittent positive pressure ventilation. If placement 
was unsatisfactory after three attempts laryngoscopy and 
endotracheal intubation were performed with the aid of a 
neuromuscular blocking agent. Anaesthesia was main- 
rained with low (3 L. rain-~) or basal (<0.5 L. min-~) 
fresh gas flows of nitrous oxide 50-70 per cent in oxygen, 
supplemented by opioid, volatile anaesthetic, and neuro- 
muscular blocking agent as required. At the conclusion of 
surgery the laryngeal mask was left in situ until the patient 
responded to verbal commands. The cuff was then deflated 

TABLE 1 Demographic and operative details of patients 

Sex (male: female) 
Age (yr) 
Weight (kg) 
Duration of anaesthesia (min) 
Values are mean • SD (range) 

Surgical procedure 
Intracranial 3 
ENT, face 21 
Arm 29 
Thorax I 
Trunk 16 
Cholecystectomy I0 
Lower abdomen 65 
Cystoscopy, TURP 20 
D&C 41 
Leg 44 

Total 250 

89:!61 
42 • 19(14-87) 
71 • 17(39-160) 
67 •  
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FIGURE 3 Position of the head and neck for insertion of the 

laryngeal mask airway. 

and the patient was asked to remove the device. Patients 
were visited in the postoperative period to determine the 
incidence of dryness of the throat, sore throat, and 
hoarseness. 

Results 
The LM airway was used in 250 patients for a wide variety 
of surgical procedures lasting 10-280 min in patients 
aged 14-87 yr who weighed 39-160 kg (Table I). Ease of 
insertion of the LM airway, efficacy, and the use of 
spontaneous or controlled ventilation are shown in Table 
11. Blind insertion was easy in 75 per cent of patients at the 
first attempt; withdrawal followed by a second or third 
attempt brought the apparent success rate to 99 per cent. 
Succinylcholine was given to 36 patients and a non- 
depolarizing agent to 65 patients prior to insertion. There 
were only two patients, each of whom had a small mouth, 
in whom passage over the tongue was impossible. Airway 
control was unsatisfactory in ten additional patients 
because of obstruction (five) or a large air leak during 
IPPV (five). In these cases the LM airway was removed 
and a tracheal tube was inserted with the aid of a 
neuromuscular blocking agent. 

In the 238 patients who completed the study positioning 
of the device was perfect in 69 per cent and satisfactory in 
the remainder. Inspiratory pressure before a leak occurred 
varied from 10 to 26 cm H20. IPPV was used in 40 per 
cent of patients; mean inspiratory pressure was 10-16 cm 
H20 with tidal volume 10 ml .kg  -I .  The seal around the 
larynx in the "perfect" patients permitted the use of total 
fresh gas flows of 0.5 L. min-i during maintenance. The 
LM airway was inserted without difficulty in five patients 
in whom clinical examination suggested that tracheal intu- 
bation might be difficult, including two in whom previous 

orotracheal intubation was documented as very difficult, 
in four patients with rheumatoid arthritis affecting the 
temporomandibularjoint or cervical spine, and in 15 with 
crowns on their incisor teeth. 

Insertion of the LM airway at too light a plane of 
anaesthesia caused coughing and, in three patients, 
transient laryngospasm when insertion was attempted 
under thiopentone with or without an opioid. It did not 
occur when sufficient volatile agent or a muscle relaxant 
was added before attempted insertion. The LM airway 
was left in place during emergence until the patient was 
sufficiently awake to remove it; five patients developed 
mild laryngeal stridor which did not require active 
intervention. The device was so well tolerated that some 
patients tried to talk while it was still in place; vocalization 
was possible but words could not be distinguished. 
Postoperative dryness of the throat occurred in 36 per cent 
of patients, and sore throat in eight per cent. One patient, a 
heavy smoker, complained of hoarseness. 

Discussion 
The principle of the LM airway is similar to that of the 
pharyngeal bulb gasway which was designed by Dr. 
Beverly Leech of Regina, Saskatchewan in 1935 (Figure 
4). 12 Before the introduction of muscle relaxants into 
clinical anaesthesia tracheal intubation was difficult and 
time-consuming, 12't3 and few anaesthetists mastered the 
art. To the distal end of a modified oropharyngeal airway 
Leech fitted a detachable soft rubber bulb which con- 
formed to the contour of the pharynx and which produced 
an airtight system without intubation of the patient's 
trachea. The pharyngeal bulb gasway was especially 
useful for closed circuit anaesthesia with cyclopropane 
because it could be inserted at a lighter level of anaesthe- 

T A B L E  Ii Insertion and efficacy of  LM airway 

LM insertion 

- easy 187 

- >1 attempt 61 

- impossible 2 

Neuromuscular  blocker 

- not used 149 

- used 101 

LM efficacy 

- perfect 164 

- satisfactory 74 

- abandoned 12 

Ventilation (n = 238) 

- spontaneous 143 

- controlled 95 

Failures (n = 12) 

- failed insertion 2 

- obstructed airway 5 

- large leak 5 
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FIGURE 4 Component parts of Leech's pharyngeal bulb gasway with 
complete apparatus at right. 

sia than that required for tracheal intubation, and provided 
an airtight circuit before cuffed tracheal tubes were com- 
mercially available. With the introduction of neuro- 
muscular blocking agents and the manufacture of cuffed 
tracheal tubes its value decreased and it now exists only in 
m u s e u m s .  

In the present study the LM airway offered advantages 
over a face-mask with or without an  oropharyngeal 
airway. A clear airway was maintained without manipula- 
tion of the position of the patient's head and mandibular 
support was not required, even during long cases. The 
anaesthetist's hands were thus free for record keeping and 
other tasks. An airtight circuit was easy to achieve, even 
in edentulous patients, whereas with a face-mask this may 
be difficult and persistent attempts to do so may cause 
pressure injury to the eyes or to various nerves, i-3 During 
transfer to the recovery room the clear airway was again 
maintained without mandibular support, allowing the 
anaesthetist to use both hands to guide the patient's trolley 
or bed. The LM airway was left in place until the patient 
was sufficiently awake to remove it when asked to do so. 

The LM airway also offered advantages over tracheal 
intubation. Because its large size, and the resistance 
which is felt by the anaesthetist when it reaches the 
hypopharynx, the possibility of oesophageal or bronchial 
intubation is eliminated. The hypopharynx, which is 
adapted to passage of food and liquids, is less sensitive to 
a foreign body than the vocal cords and trachea which 
have powerful protective reflexes. The latter structures 
remain untouched by the LM airway which can therefore 
be inserted at a light level of anaesthesia, with or without 
neuromuscular blockade. Insertion of the LM airway was 
achieved without difficulty in patients in whom preopera- 
tive assessment 14 suggested that laryngoscopy and trache- 
al intubation would be difficult. This confirms the 

experience of others 9-It and thus the device is a valuable 
addition to the anaesthetist's equipment. Insertion under 
topical anaesthesia was not attempted in patients during 
the study, although it was achieved on three occasions by 
one of the investigators on himself. Its use by emergency 
room physicians and by paramedics appears attractive 
because of its ease of insertion. However, although 
insertion is usually easy, confirmation of correct place- 
ment of the LM airway is just as essential as it is with 
tracheal intubation. Partial or complete respiratory ob- 
struction occurred in seven of 250 patients in our study, 
even though passage over the tongue had been easy in five 
of them, and immediate withdrawal of the LM airway was 
necessary, followed by tracheal intubation. 

Although the LM airway may make an important 
contribution to airway management its use is not applica- 
ble to every type of surgery. During an open lung biopsy 
ventilation was adequate, but reinflation of the collapsed 
portion of lung was not possible because of a leak around 
the LM airway cuff at higher inspiratory pressures and the 
LM airway was replaced by a tracheal tube. A similar 
problem may occur in patients with severe obstructive 
airway disease who require high inflation pressures. It 
was also found to be unsatisfactory for palatal surgery 
because pressure from the Boyle-Davis gag caused 
kinking of the tubular portion over the lower lip. We agree 
with the manufacturer's recommendation that the LM 
airway should not be used in patients who may have a full 
stomach because it may not protect the airway from 
aspiration of foreign material. The only circumstance 
which might justify overruling this warning would be if, 
after induction of anaesthesia, intubation was impossible; 
there is one report of its successful use for emergency 
Caesarean section in this situation. ~1 

Each LM airway costs approximately $80 and is 
designed for multiple use. During this study none of the 
ten samples showed any deterioration although some were 
autoclaved more than forty times. A disposable polyvin- 
ylchloride tracheal tube costs approximately $4.00 so that 
cost should not be a major consideration in use of the 
device. Our experience suggests that the LM airway will 
find an important role in anaesthetic practice. 
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