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The triple airway 
manoeuvre for 
insertion of the 
laryngeal mask airway 
in paralyzed patients Kazuyoshi Aoyama Mt~ Ichiro Takenaka Mt~ 

Takeyoshi Sata Mt~ Akio Shigcmatsu MD 

The efficacy o f  the tr@le airway manoeuvre (mouth opening, 
head extension and jaw thrus 0 for insertion of  the laryngeal 
mask airway (LMA) was compared with the standard insertion 
method. One hundred paralyzed patients were allocated ran- 
domly into two groups: in the controi group (n = 50) the LMA 
was inserted by the standard method, and in the other (TAM 
group, n = 50) by the triple airway manoeuvre. In ten patients 
o f  each group, the position o f  the LMA and the epiglottis was 
assessed radiographically before insertion, after insertion but 
before cuff inflation, and after cuff inflation. In all patients 
the position was examined using fibrescopy before and after 
cuff inflation. The mean distance between the epiglottis and 
the posterior pharyngeal wall, measured radiographically before 
LMA insertion, was greater in the TAM group (16.3 (SD 4.3) 
mm) than in the control group (7..0 (2.8) ram) (P < 0.001~ 
Before cuff inflation, radiography and fibrescopy showed that 
the LMA compressed the epiglouis downwards more frequently 
in the control group. After cuff inflation the glottis was com- 
pletely visible fibreoptically in 66% in the TAM group, com- 
pared with 14% in the control group (P < 0.001~ Complete 
downfolding o f  the epiglottis was seen in 10% in the control 
group and none in the TAM group (P < 0.05). We conclude 
that in paralyzed patients LMA insertion with the triple airway 
manoeuvre provides wider pharyngeal space and decreases the 
incidence o f  epiglottie downfolding by the LMA compared with 
the standard method. 
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Cette $tude compare avec la m~thode d~nsertion standard, ref- 
ficacit~ de la triple manoeuvre de liberation des voies a~riennes 
(ouverture de la bouche, extension de la t~te et ~l~ation du 
mandibule) pour l~nsertion du masque iaryngd (ML) Cent 
patients paralysds sont rdpartis au hasard entre deux groupes: 
clans le groupe contr6le (n = 50), le M L  est ins~r~ suivant 
la m~thode standara~ et dans lbutre (le groupe TM = 50) 
suivant la triple manoeuvre. Chez dix patients de chaque 
groupe, la position du ML et de r~piglotte est $valu~e par ra- 
diographie, avant l~nsertion, apr~ l$nsenion et avant l'insufl 
flation de la manchette, et aprbs celle-ci. Chez tousles patients, 
la position a ~td v~rifi~e par fibroscopie avant et apr~s l~n- 
suffiation. La distance moyenne entre l Epiglotte et la paroi pha- 
ryngde postdrieure, ~ r d e  par radiographie avant l$nsertion 
du MI., est plus grande dans le groupe T M  (16,3 5= ET  4,3 
mm) que dans le groupe contr~le (7,0 5= 2,8 mm) (P < 0,001~ 
Avant l'insuffiation de la manchette, la radiographie et la fi- 
broscopie montrent que le ML comprime r~piglotte vers le has 
plus fr~quemment dans le groupe contr6le. Apr~s I'insufflation 
de la manchette, la glotte est visualis$e clans son entier par 
fibroscopie chez 66% du groupe TM comparativement ~ 14% 
du groupe contr61e (P < 0,001~ [In affaissement complet de 
l$piglotte est constat$ chez 10% du groupe contr~le et chez 
aucun patient du groupe TM (P < 0,05~ Les auteurs concluent 
que pour l~nsertion du ML chez les patients paralys~s, la triple 
manoeuvre procure un espace pharyng$ plus vaste et diminue 
l~ncidence de raffaissement de l'dpiglotte par le ML compa- 
rativement ~ la mdthode standard. 

The laryngeal mask airway (LMA) has been used for 
airway management during general anaesthesia in both 
spontaneously breathing and paralyzed patients. 1-3 Inser- 
tion of the LMA is relatively easy, but the mask is some- 
times misplaced. Although ventilation of the lungs is often 
adequate even when the LMA is misplaced, the incidence 
of complications is likely to be higher with an inconectly 
placed mask. 4 Although downward deflection (downfold- 
hag) of the epiglottis within the mask often does not com- 
promise the airway, 5,6 it may obstruct the airway in pa- 
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tients breathing spontaneously. 2,~ The epiglottis tends to 
move posteriorly in spontaneously breathing anaesthe- 
tized patients s and upper airway structures further col- 
lapse toward one another with paralysis. 9 Therefore, 
downfolding of the epiglottis is more likely to obstruct 
the airway in paralyzed patients than in spontaneously 
breathing patients. In addition, it is difficult to perform 
tracheal intubation through the LMA when the epiglottis 
is present in the passage, l~ The reason for downfolding 
of the epiglottis by the LMA and its solution have not 
been well elucidated. 

The triple airway manoeuvre, the combination of head 
extension, mouth opening and jaw thrust, is considered 
to be the most effective method for opening the air- 
way. 12,13 It provides a more patent airway than extension 
of the head without jaw thrust, ~3 and the latter is the 
head position for standard insertion of the LMA. ~4 We 
hypothesized that the LMA would press the epiglottis 
downwards if the pharyngeal space for the passage of 
the LMA were narrow compared with the thickness of 
the mask. Therefore, the triple airway manoeuvre may 
widen the pharyngeal space and decrease the incidence 
of downfolding of the epiglottis. 

The aim of our study was to compare the efficacy 
of the triple airway manoeuvre with that of the standard 
insertion method by examimn" g the distance between the 
epiglottis and the posterior pharyngeal wall and the in- 
cidence of downfolding of the epiglottis in paralyzed pa- 
tients. 

Methods 

The thickness o f  the LMA (in vitro) 
Two anaesthetists independently measured the thickness 
(antero-posterior dimension) of the LMA at the junction 
of the mask and the shaft, the thickest portion. The cuff 
was fully deflated during measurement. The thickness of 
five size-3 and five size-4 LMAs were measured twice. 

Clinical study 
We studied I00 adult patients, ASA physical status 1 
or 2, undergoing general anaesthesia for elective surgery 
on the extremities. Institutional ethics committee approval 
and informed consent from each patient were obtained. 
Patients with oropharyngeal pathology, or morbid obesity 
and those at risk of regurgitation were excluded. 

All patients received 0.25 mg triazolam po two hours 
before induction of anaesthesia. In the operating room, 
the patients were monitored with an ECG, indirect blood 
pressure, pulse oximetry and capnogram. A firm pad 
(8 cm in height) was placed under the patient's occiput. 
After preoxygenation for a few minutes, anaesthesia was 
induced with 3-5 mg. kg -~ thiopentone, 1-2 ~g. kg -1 

fentanyl, and neuromuscular blockade was produced with 
0.1 mg- kg -I vecuronium. The patient's lungs were ven- 
tilated with isoflurane 1-2% in oxygen via a face mask 
for five minutes. 

The patients were randomized sequentially to one of 
two groups. In 50 patients the LMA was inserted by 
the standard method (control group), whereas in the re- 
maining 50 patients the LMA was inserted using the triple 
airway manoeuvre (TAM group). After paralysis was 
confu'med using a nerve stimulator, the patient's head 
and neck were positioned for insertion of the LMA. In 
the control group, the patient's head was extended, the 
lower neck flexed (sniffing position) and the mouth 
opened. While in the TAM group, an assistant opened 
the mouth and thrust the jaw using both hands, after 
the operator placed the patient's head and neck in the 
sniffing position. 

Radiological assessment before insertion of  the LMA 
In the first ten patients in each group, a radiograph was 
taken for a lateral view of the neck after positioning for 
insertion, before insertion of the LMA. Radiographs were 
obtained using a mobile x-ray apparatus (Toshiba, Tokyo) 
at 62-65 kV and 12-15 mAs, depending on patient build, 
and with 100 cm focal film distance. 

Insertion o f  the LMA 
The appropriately sized LMA was selected according to 
the manufacturer's instruction manual. 14 In the control 
group, the LMA was inserted using the standard method 
described in the manual. 14 Briefly, the LMA, adequately 
deflated and lubricated, was fu-mly applied against the 
hard palate and advanced into the hypopharynx with the 
index finger. In the TAM group, the LMA was also in- 
serted by the standard method, except an assistant applied 
the triple airway manoeuvre during insertion. Only one 
attempt at insertion was allowed. 

Position of  the LMA before inflation of  the cuff 
The position of the LMA relative to the epiglottis was 
assessed using a fibreoptic bronchoscope before inflation 
of the cuff. The fibrescope was passed through the shaft 
of the LMA and placed 1 cm proximal to the mask 
aperture bars. The position was scored by a blinded 
observer as shown in Table I. In the patients in whom 
the radiograph had been obtained, another radiograph 
was taken after insertion but before inflation of the 
cuff. 

Position of the LMA after inflation of the cuff 
After assessment of the position of the LMA, the cuff 
of a #3 or #4 LMA was inflated with 20 and 30 ml air, 
respectively. The patient's lungs were ventilated man- 
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TABLE I Score of the fibreoptie view of the larynx 

Score l,-g,w of the larynx 

! Glottis completely visible while the epiglottis was not identified 
2 Glottis slightly obscured by the lip of the epiglottis 
3 More than half of the glottis obscured by the epiglottis 
4 Glottis completely obscured by the epiglottis (complete 

downfolding) 
5 Ventilation not adequate 
A Mask aperture adjacent to the aryepiglotlic folds or the 

arytenoid cartilages 

ually and adequacy of ventilation was assessed using a 
Wright respirometer and all airway pressure monitor. 
Ventilation was judged as adequate when expiratory tidal 
volume of > 10 nil. kg -l  could be obtained at peak air- 
way pressure of < 2  kPa. The position of the LMA was 
assessed again using fibrescopy (Table I). If ventila- 
tion was not adequate, the position was scored as 5 
regardless of the position of the LMA (Table I). 
In the patients in whom the radiographs had been ob- 
tained, the third radiograph was taken after inflation of 
the cuff. 

Safety management 
If arterial haemoglobin oxygen saturation (SpOz) de- 
creased to <95%, the procedure was abandoned, appro- 
priate treatment was given and the patient was excluded 
from the study. 

Data and statistical analysis 
The mean thickness of the mask measured in vitro by 
two anaesthetists was calculated. A single anaesthetist, 
who had no knowledge of the insertion method, exam- 
ined the radiographs. The distance between the tip of 
the epiglottis and the posterior pharyngeal wall before 
insertion of the LMA was measured and corrected for 
magnitieation, and the distance in the two groups was 
compared. The distance in each group was also compared 
with the thickness of the mask measured. 

Chi-square test or Fisher's exact test was used to com- 
pare the incidence of downfolding of the epiglottis be- 
tween the two groups. Wilcoxon signed-rank test and 
Mann-Whitney U test were used to compare the degree 
of downfolding of the epiglottis before and after inflation 
of the cuff in each group and that between the two 
groups, respectively. Spearman's correlation coefficient by 
ranks was used to test a correlation between the epiglottis- 
posterior pharyngeal wall distance and the degree of 
downfolding of the epiglottis. P < 0.05 was considered 
as significant. 

Results 

The thickness of  the LMA (in vitro) 
The mean thicknesses of the masks at the widest part 
were 23.0 (SD 0.3) mm and 24.0 (0.7) mm for size 3 
and 4, respectively. 

Clinical study 
Patient's age, height, weight, sex distribution and the pro- 
portion of the mask size used were similar between the 
two groups (Table II). The SpO2 did not decrease to 
<95% or the PETCO2 increase to >50  mmHg in any 
patient. The LMA was successfully inserted at the fast 
attempt, and manual ventilation could be performed ade- 
quately in all patients. 

Radiological findings 
Patients' characteristics were similar between the two 
groups (Table II). The mean distance between the epi- 
glottis and the posterior pharyngeal wall before insertion 
of the LMA was Z0 (SD 2.8) (range: 2.5-13.1) mm in 
the control group and 16.3 (4.3) (range: 9.1-25.2) mm 
in the TAM group (P < 0.001, Figure 1A, IB). In only 
one patient in the TAM group was the distance greater 
than the thickness of the LMA. 

Radiographs taken after insertion of the LMA but be- 
fore inflation of the cuff revealed that the LMA com- 
pressed the epiglottis against the laryngeal inlet in nine 
of ten patients (90%) in the control group and in four 
of ten patients (40%) in the TAM group (P < 0.05, Figure 
2A). After inflation of the cuff, the LMA moved outward 
and the epiglottis was elevated by the inflated cuff (Figure 
2B). The epiglottis, however, remained downfolded in 
these patients. The epiglottis seemed to be positioned out- 
side the cuff in the remaining six patients (60%) in the 
TAM group, but in only one (10%) patient in the control 
group (P < 0.05). 

Fibreoptic findings 
Fibrescopy showed that before inflation of the cuff, the 
view of the glottis was completely obstructed by the epi- 
glottis (Score 4) in 41 patients (82%) in the control group 
and in 14 patients (28%) in the TAM group (P < 0.001, 
Figures 3 and 4). In some patients, the LMA was deeply 
advanced to lie adjacent to the arytenoid cartilages or 
aryepiglottic folds (Score A). 

After inflation of the cuff, the view of the glottis im- 
proved in most patients in both groups (P < 0.001, Fig- 
ures 3 and 4). The glottis was completely visible (Score 
I) in 33 patients (66%) in the TAM group, compared 
with seven patients (14%) in the control group (P < 
0.001). The epiglottis was completely downfolded (Score 
4) in five (10%) patients in the control group but in no 
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TABLE II Demographic chatactemtics 
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No. of Age Height Weight Sex Mask size 
/~t~.~ (yr) (cm) ~g) (M/F) (#3/#4) 

Con~al group 
radlological study 

TAM group 
radio[ogical sttldy 

50 56.0 (16.3) 158A (9.6) 56.3 (10.6) 27123 24/26 
10 56.3 (18.5) 156.2 (12.2) 52.1 (10.4) 4/6 6/4 

50 51.2 (19.6) 160.3 (10.9) 57.7 (9.9) 30/20 21/29 
10 54.5 (18.6) 157.6 (9.4) 54.9 (10.0) 5/5 6/4 

Values are expressed as mean ($D). 

FIGURE 1 Neck lateral radiographs before insertion of the LMA 
showing the distance between the epiglottis and the posterior 
plmryngeai wall (arrows). The radiographs were obtainsd after 
positioning for insertion of the LMA. (A) The neck is flexed, the head 
extend~ and the mouth opened in a control patient. (B) Triple airway 
manoeuvre including mouth opening, head r and jaw thrust in 
a TAM group patient. The distance was shorter than the thickness of 
the mask in most patients. The mean distance in the TAM group (16.3 
(SD 4.3) ram) was gieatcr than that in the control group (7.0 (2.8) nun) 
(P < o.ooi). 

patients in the TAM group ( P  < 0.05). After inflation 
of  the cuff, the score of  the L M A  position in the TAM 

FIGURE 2 Nook lateral radiographs showing compression of the 
epiglottis by the mask and elevation of the epiglottis by inflation of the 
cuff. (A) The L ~  befo~ cuff inflation c o m p ~  the cpi~ottis 
against the laryngeal inlet, causing downwind deflection of the 
epiglouis (white arrow). (13) The L, dlamd cuff elevates both the 
~iglouis (white am~) and the base of the tongue. The characteristic 
deflection of the cpiglot~ is noted, although only the epiglottis tip was 
sere nbreoptic~y through the LMA (Score 2). 

group was lower than that in the control group ( P  
0.001, Mann-Whitney U test). 

In patients who had radiographs, in both groups, there 
was a correlation between the epiglottis-posterior pharyn- 
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FIGURE 3 V'g~v of the larynx through the LMA before and after 
inflation of the cuff in the oon~l group. Numbers of patients and 
percentages in parentheses ate presented. 

FIGURE 4 View of the larynx through the LMA before and aRer 
inflation of the cuff in the TAM group. Numbers of palk~nts and 
percentages in parentheses are prtscntcd. ARcr inflation of the cuff, the 
score of the LMA position in the TAM group was lower than that in 
the control group (p < 0.001, Mann-Whitney U test). 

gcal wall distance obtained before insertion of the LMA 
and the dcgl~ of downfolding of the epiglottis after in- 
flation of the cuff(r = 0.62, P <  0.01). 

Discussion 
We have shown that in paralyzed patients, using the triple 
airway manoeuvre for insertion of the LMA provides 
a wider distance between the epiglottis and the posterior 
pharyngeal wall, and reduces the incidence of downfold- 
ing of the epiglottis than does the standard method. 

Extension of the head and flexion of the neck (sniffing 
position) axe recommended for the standard insertion 
method of the LMA. 14 Brain also recommends that the 
cuff should be deflated before insertion and the mask 
pressed ~ainst the hard palate and posterior pharyngeal 
wall during insertion to avoid collision with the epiglot- 
tis. '15 The radiographs obtained before insertion of the 
LMA, however, revealed that, when the standard inser- 
tion method is used in paralyzed patients, the distance 
between the epiglottis and the posterior pharyngeal wall 
is always less than the thickness of the LMA. The LMA, 
therefore, in theory, impacts upon and compresses the 
epiglottis downwards again~ the laryngeal inlet during 
insertion. Our study confirmed that the LMA inserted 

with the standard method often presses the epiglottis 
downwards, since the epiglottis is downfolded in most 
patients when the position of the mask is examined before 
inflation of the cuff. 

The triple airway manoeuvre has been shown to open 
the airway at the oropharynx in anaesthetized patients 
breathing spontaneously. Lz,13 In our study, when the triple 
airway manoeuvre was applied in paralyzed patients, the 
mean distance between the epiglottis and the posterior 
pharyngeal wall was 16.3 mm, which was much wider 
than that when the standard method was used (7.0 mm, 
P < 0.001). Thc mask is thus less likely to impact upon 
the epiglottis during insertion. In fact, the incidence of 
complete downfolding of the epiglottis (Score 4) before 
inflation of the cuff was only 28% in patients in the TAM 
group, compared with 82% of patients in the control 
group. After inflation of the cuff, the incidence of down- 
folding of the epiglottis (Score 2, 3, 4) in the TAM group 
was lower than that in the control group. In addition, 
there was a correlation between the epiglottis-posterior 
pharyngeal wall distance and the degree of downfolding 
of the epiglottis after inflation of the cuff. These results 
are consistent with the theory that the triple airway ma- 
noeuvre widens the space for passage of the LMA and 
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reduces the incidence of downfolding of the epiglottis. 
This concurs with a proposal that a jaw thrust is useful 
in the insertion of the LMA. 16 

Despite the insufficient distance between the epiglottis 
and the posterior pharyngeal wall in most patients of 
both groups, there were several patients in whom the 
LMA passed without compressing the epiglottis. The rea- 
son is unclear. It may be that the mask pressed the epi- 
glottis downwards during insertion, but the epiglottis 
"bucked up" to the initial position due to its elasticity. 
Individual variation in the size and the elasticity of the 
epiglottis, and in the size of the hypopharynx, as well 
as the space for the passage of the LMA, might have 
affected the location of the epiglottis. 

By inflating the cuff, the degree of downfolding of the 
epiglottis usually decreased, and the view of the glottis 
improved. The incidence of complete downfolding (Score 
4) decreased from 82% to I0% in the control group, and 
from 28% to 0% in the TAM group. These fmdings in- 
dicate that inflation of the cuff provides not only a seal 
around the larynx but an open airway. One possible ex- 
planation for the improvement of the view of the glottis 
by inflation of the cuff is due to elevation of the epiglottis. 
The radiograph obtained after inflation of the cuff showed 
that the cuff elevated the epiglottis. Another possible rea- 
son is because of the outwards movement of the LMA 
during inflation. When the cuff was inflated, the LMA 
usually moved out of the mouth slightly (mean distance 
of 0.7 emiT). Thus the pressure on the downfolded epi- 
glottis by the mask was decreased, and the degree of 
downfolding of the epiglottis became less. 

In some patients, before inflation of the cuff, the LMA 
was positioned too deeply, and the mask aperture was 
located adjacent to the aryepiglottic folds or the arytenoid 
cartilages (Score A). We believe that this was not due 
to selection of too small LMAs, as we selected the size 
according to the manufaeturer's instructional manual. 
The incidence of this position was higher in the TAM 
group than in the control group, perhaps became of the 
larger space for the passage produced by the triple airway 
manoeuvre. In addition, the LMA may be advanced more 
readily to a greater depth in the paralyzed patient. Payne 
showed that, in spontaneously breathing patients, infold- 
ing of the aryepiglottic folds caused partial airway ob- 
struction. 7 However, in all score A patients, the LMA 
moved outward by inflation of the cuff and was ideally 
positioned itself (Score 1). 

When the LMA was inserted with the standard 
method, the epiglottis was completely downfolded in 10% 
of patients, and the epiglottis was seen in the bowl of 
the mask in 86% of the patients. The incidence is similar 
to that reported by FUllekrug et al., 18 but is higher than 
that in the study reported by Asai et al. 19 and Brima- 

combe et al. ~o The reason for the discrepancy between 
our results and theirs is unclear. One possibility is that 
the patients' build affected the position of the LMA, since 
the patient's mean weight in their studies (70 kg, 19 73 
k g ~  was greater than that in our study (56.3 kg). In 
relatively large patients, there may be a wider space for 
the passage of the LMA at the level of the epiglottis. 
Another possible reason is that positioning of the fibre- 
scope also affected the view of the epiglottis. We posi- 
tioned the fibreseope at 1 cm above the mask aperture 
bars whereas both Asai et al. and Brimacombe et al. 
placed it at the level of the aperture bars. 19~0 When the 
tip of the fibrescope is positioned at the level of the bars, 
the tip of the epiglottis might have been out of view. 

In our study, ventilation through the LMA was always 
adequate in both groups, as it has been recognized that 
ventilation is often adequate even when the LMA is not 
in the optimal position. 5,6 An LMA placed in the sub- 
optimal position, however, is likely to cause complica- 
tions, 4 and thus the incidence of misplacement should 
be reduced. We believe that, compared with the standard 
method, the triple airway manoeuvre facih'tates optimal 
position of the LMA in paralyzed patients. It is, however, 
not known whether the triple airway manoeuvre is better 
than the standard method in patients breathing spontane- 
ously. The triple airway manoeuvre may be less effective 
in patients who are not paralyzed, since jaw thrust may 
be less easy. The triple airway manoeuvre may be useful 
in patients breathing spontaneously when there is diffi- 
culty in placing the LMA correctly by the standard method. 

To perform the triple airway manoeuvre, additional 
jaw thrust to the standard method is necessary. We sug- 
gest that an assistant open the mouth and thrust the jaw, 
the operator can then insert the LMA with the patient's 
head extended and the occiput stabilized properly with 
the non-dominant hand. 

In summary, we have shown that, in paralyzed patients, 
insertion of the LMA by the standard method frequently 
compresses the epiglottis against the laryngeal inlet be- 
cause of the insuftieient space for the passage. The triple 
airway manoeuvre increases the distance between the epi- 
glottis and the posterior phaxyngeal wall, and decreases 
the incidence of downfolding of the epiglottis. 
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