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Anaesthesia for 
adenotonsillectomy: a 
comparison between 
tracheal intubation and 
the armoured laryngeal 
mask airway 

A prototype armoured laryngeal mask airway (LMA) was com- 
pared with tracheal intubation (ETT) for anaesthesia for ade- 
notonsillectomy. Fifty-five children were randomised into the 
LMA group and 54 into the ETT group. During insertion 
of  the LMA, peripheral oxyhaemoglobin desaturation (Sp02) 
< 94% occurred in ten patients (18.2%) and in seven patients 
(13%) during tracheal intubation (NS). After opening the Boyle- 
Davis gag, airway obstruction occurred in ten patients (18.2%) 
in the LMA group and in three patients (6%)in the ETT group 
(P = 0.07). In five patients (9%) the LMA was abandoned in 

favour o f  tracheal intubation. In all others (91%), when the 
need for adequate depth of  anaesthesia was realized, a satis- 
factory airway was achieved more rapidly than with tracheal 
intubation (P < 0.001), and maintained throughout surgery. 
Manually assisted ventilation was required in all patients in 
the ETT group, mean duration 373 + 385 sec, and in 26pa- 
tients (52%) in the LMA group, mean duration 134 • 110 
sec, P < 0.001. Mean end-tidal C02 (PETC02) was 45.5 + 
6.21 mmHg in the ETT  group and 46.6 • 6.09 in the LMA 
group (NS). The LMA did not limit surgical access. Heart rate, 
MAP and blood loss in the LMA group were 110 +_ 21, 74 
• 9 mmHg and L92 • L22 ml" kg -I respectively, compared 
with 143 • 13 (P < 0.001), 85 • 12 mmHg (P < 0.001) 
and 2.62 • L36 ml" kg - t  (P < 0.05) with tracheal intubation. 
Fibreoptic laryngoscopy at the end of  surgery in 19 patients 
in the LMA group revealed no blood in the larynx. In the 
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LMA group postintubation stridor and laryngospasm occurred 
in five and three patients respectively, compared with 14 (P 
< 0.05) and six patients respectively (NS) with tracheal intu- 
bation. Sp02 on admission to the PACU in the LMA group 
was 95.9 • 2.21, and 93.5 • 4.53 (P < 0.05) after tracheal 
intubation. Our study demonstrated that the LMA is a safe 
alternative to tracheal intubation for adenotonsillectomy. Con- 
trol of  airway reflexes by ensuring sufficient depth of anaes- 
thesia is essential for successful use o f  the LMA in children. 

Un prototype de masque larngyd armd (ML) est compard 
l~ntubation trachdale (TE) pendant l'anesthdsie pour addno- 
amygdalectomie. Cinquante-cinq enfants sont assignds au ha- 
sard au groupe ML et 54 au groupe TE. Pendant l'insertion 
du ML, une ddsaturation pdriphdrique infdrieure ~ 94% sur- 
vient chez dix patients (18,2%) et pendant l~ntubation trachdale 
chez sept patients (13%) (NS). Aprbs la mise en place de lbuvre- 
bouche de Boyle-Davis, I'obstruction des voies adriennes su- 
pdrieures survient chez dix patients (18,2%) dans la groupe 
ML et trois patients dans le groupe TE (P = 0.07). Chez cinq 
patients (9%), on abandonne le ML en faveur de I'intubation 
trachdale. Chez tousles autres (91%), aprds l'atteinte d'un niveau 
d'anesthdsie addquat, un airway satisfaisant est rdalisd plus ra- 
pidement qu'avec I~ntubation trachdale (P < 0,001) et main- 
tenu pendant la chirurgie. Une ventilation assistde manuelle- 
ment devient ndcessaire pour tousles patients du groupe TE, 
avec une durde moyenne de 373 • 385 sec, et chez 26patients 
(52%) du groupe ML, avec une durde moyenne de 134 • 110 
sec (P < 0,001). Le C02 tdld-expiratoire (PETCOz) est de 45,5 
• 6,21 mmHg dans le groupe TE et de 46,6 • 6,09 mmHg 
dans le groupe MLA (NS). Le MLA ne limite pas l'accbs chi- 
rurgical. La frdquence cardiaque, la PAM et la perte sanguine 
est de HO + 21, 74 + 9 mmHg et 1,92 + 1,22 ml" kg -I res- 
pectivement pour le groupe ML, comparativement ~ 143 • 
13 (P < 0,001), 85 • 12 mmHg (P < 0,001) et 2,62 • 1,36 
ml" kg - t  (P < 0,05) pour le groupe TE. Chez 19 patients 
du groupe ML, la fibroscopie ~ la fin de la chirurgie n'a pas 
rdvdld la prdsence de sang dans le larynx. Dans le groupe ML 
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apr~s l'intubation, un stridor et un laryngospasme sont apparus 

chez cinq et trois patients respectivement, cornparativement ~ 14 
(P < O,05) et six patients respectivement (NS) darts le groupe TE. 

Notre ~tude montre que le ML est une alternative s~curitaire 

h l~ntubation trachdalepour l'ad~no-amygdalectomie. Pour uti- 

liser avec succbs la LM, il est essentiel de contrrler les rdflexes 

des voies adriennes par une anesth~sie suffisamment profonde. 

Control and protection of the airway are fundamental 
considerations in anaesthesia. During the past four dec- 
ades, tracheal intubation has become the standard for 
anaesthesia for adenotonsillectomy (T&A), i-4 which re- 
mains one of the commonest surgical procedures in chil- 
dren. Competition for the airway between surgeon and 
anaesthetist is avoided by placing the tracheal tube 
beneath the grooved tongue blade of the Boyle-Davis 
(B-D) gag. Neither tracheal intubation nor the B-D gag 
is innocuous. 

Frequent and occasionally serious complications of tra- 
cheal intubation (ETI') include trauma, cardiovascular 
stimulation, endobronchial or oesophageal intubation, 
coughing, bronchospasm, laryngospasm and laryngeal 
oedema with airway obstruction after extubation. The tra- 
cheal tube may be advanced, compressed, kinked and 
partially obstructed by the tongue blade of the B-D gag, 
or prematurely extubated when it is removed. 5,6 Succi- 
nylcholine, if used to facilitate tracheal intubation, may 
cause sinus bradycardia and arrhythmias, hyperkalaemia 
and myoglobinaemia, muscle pain, malignant hyperther- 
mia and masseter spasm confusing the diagnosis of ma- 
lignant hyperthermia, and prolonged neuromuscular 
blockade in patients with pseudocholinesterase deficiency. 

The laryngeal mask airway (LMA) is a new airway 
adjunct introduced in the U.K. in 19887-9 and in Canada 
in 1990. ,0 It is inserted blindly into the pharynx where 
it forms a low pressure seal around the laryngeal inlet. 
Neither instrumentation nor neuromuscular blockade is 
needed, pharyngeal trauma is minimized and laryngeal 
trauma avoided, and there is no risk of endobronchial 
or oesophageal intubation. Prototype LMA's with longer, 
smaller diameter flexometallic tubes for ENT and dental 
anaesthesia were described in 1990, H and for adenoton- 
sillectomy in 1993.12 

The objectives of this study were to assess the suitability 
of the armoured LMA for anaesthesia for T&A, and to 
compare the incidence of complications with its use with 
those of tracheal intubation. 

Methods 
With parental consent and approval of the institutional 
and University Ethics Committees, 109 ASA 1 and 2 
children scheduled for T&A or adenoidectomy with or 

without bilateral myringotomy and ventilation tubes 
(BMT) were randomized into two groups; 55 in Group 
1 (LMA), and 54 in Group 2 (ETI). The sample size 
was calculated using an ot level of 5% and power of 
80%, anticipating that extubation compfications would 
occur in approximately 25% of the ETT group,'3 and 
in approximately 5% of the LMA group. 14 Exclusion cri- 
teria included congenital defects involving the upper air- 
way, active respiratory tract infection as indicated by 
rhonchi and/or pyrexia, and recent intake of food or 
fluids, within the previous six hours and four hours re- 
spectively. 

Children were admitted to the Children's Ambulatory 
Care Unit and returned there from the post-anaesthesia 
care unit (PACU). No child received premedication. 
Those living within a short distance of the hospital, about 
70%, were discharged home after six hours of observa- 
tion. Otherwise, children were admitted overnight, and 
sent home the following day. 

Monitors included: suprasternal stethoscope, ECG, au- 
tomatic sphygmomanometer (Dinamap), axillary temper- 
ature probe, and Nellcor N1000/N2500 pulse oximeter, 
capnometer and agent analyzer. A computerized data ac- 
quisition system was used. The outputs of the Nellcor 
and Dinemap monitors were interfaced with a laptop 
computer, linking them through customized software 
which includes a word processing programme, to record 
demographic data and details of anaesthesia at the time 
of surgery. ~5 Function keys were designated as event 
markers to identify events during anaesthesia and meas- 
ure time intervals accurately. Peripheral oxyhaemoglobin 
saturation (SpO2), end-tidal CO2 (PETCO2), heart rate, 
and systolic, mean and diastolic blood pressure cycling 
at one-minute intervals, were recorded every ten seconds 
from induction of anaesthesia to the patient's leaving the 
operating room. Data were recorded on the computer's 
hard disc, and transferred to Microsoft Excel for Windows 
spreadsheet format for subsequent analysis. 

Anaesthesia was administered by four anaesthetists, all 
experienced at tracheal intubation in children, but initially 
relatively unfamiliar with the LMA for T&A. Using mask 
inhalation analgesia with nitrous oxide/oxygen 40% and 
an inspired halothane concentration of 0.2-0.4%, a secure 
intravenous infusion was established and lactated Ring- 
er's solution administered. After preoxygenation, in both 
groups, anaesthesia was induced with propofol 2.5-4.0 
rag. kg -1, followed by succinylcholine 1.5 mg. kg -1 /v 
in the ETT group. Atropine 0.01-0.02 mg- kg -t was ad- 
ministered/v before succinylcholine to all patients in the 
ETT group and to 12 patients in the LMA group, at 
the discretion of the anaesthetist. 

In the LMA group patients, after assessing jaw relax- 
ation, a prototype #2 armoured LMA (Figure 1) was 
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FIGURE 1 Size 2 "Intavent ~ armoured laryngeal mask airway 
Vitaid, Ltd., 240 Melrose Avenue, Toronto, Ontario, M5M IZI. 

inserted, the cuff inflated with 10 rnl air, connected to 
a coaxial breathing circuit and air entry confirmed by 
auscultation and capnography. In the ETT group, after 
allowing time for full neuromuscular blockade, the ap- 
propriate size uncuffed RAE tracheal tube was inserted 
and similarly connected. Correct placement and a small 
leak with positive pressure ventilation were confirmed by 
auscultation. Ventilation was manually assisted until re- 
turn of adequate spontaneous breathing as judged by 
breath sounds and eapnography, and anaesthesia was 
maintained with nitrous oxide/oxygen 40% and halo- 
thane equilibrated to end-tidal concentration of between 
1.0% and 1.5%. 

The surgical field was exposed with the LMA or tra- 
cheal tube placed beneath the grooved tongue blade of 
the B-D gag. Insertion and placement of the tongue blade 
over the LMA tube was facilitated with water soluble 
lubricant applied to the sides of the groove. The gag was 
opened gradually, while carefully monitoring breath 
sounds and the capnograph. Adenoidectomy was per- 
formed by curettage, and tonsillectomy by dissection. 
Haemostasis was obtained by ligature, electrocautery, and 
application of tonsil plugs soaked in a mixture of 0.5% 
neosynephrine and bismuth subgallate. Blood loss was 
measured in a graduated burette. 

After inspection of the pharynx, all children were 
turned into the lateral position before extubation; in two 
ET1 ~ group children < 10 kg, extubafion was performed 
awake. In all others, extubation was performed while 
breathing spontaneously at the depth of anaesthesia used 
during surgery, or in the ETF group, increased before 
extubation to suppress cough reflex in those patients in 
whom it might be activated by turning. Meperidine 1.0 
mg-kg - l i m  was then given. Oxygen (100%) was ad- 
ministered by face mask until return of purposeful ac- 
tivity. When it was certain that the airway was unob- 

strutted and ventilation adequate, the patient was re- 
turned to the PACU. 

To confirm that the LMA was correctly placed, and 
to determine whether there was blood in the larynx, in 
19 patients fibreoptic laryngoscopy was performed at the 
conclusion of surgery. Adverse events were recorded in 
sequence using the function keys; cough, difficulty and 
oxyhaemoglobin desaturation when inserting the airway, 
airway obstruction, apnoea and oxyhaemoglobin desat- 
uration after opening the B-D gag, cough, stridor, la- 
ryngospasm and oxyhaemoglobin desaturation after ex- 
tubation. Stridor was defined as a high-pitched laryngeal 
sound with inspiratory soft tissue and lower rib retraction, 
but no oxyhaemoglobin desaturation with assisted bag/ 
mask ventilation with 100% oxygen. Laryngospasm was 
defined as the failure of bag and mask ventilation with 
100% oxygen to prevent oxyhaemoglobin desaturation. 
Duration of assisted ventilation was measured by analysis 
of the PETCO2 record of each patient (Figure 2). 

Oxygen by face mask was administered to all children 
on admission to the PACU and until return of conscious- 
ness. In 26 patients in the LMA group and 33 in the 
ETT group, SpO2 while breathing air was measured im- 
mediately on admission to the PACU. Oxygen was then 
administered by face mask until the child was fully con- 
scious. 

The demographic, respiratory and haemodynamic data 
and the incidence of complications were compared by 
Student's t test, by Chi-square test or the Fisher exact 
test, and the Kruskall-Wallis test where appropriate. A 
value of P < 0.05 was considered significant. 

Results 
Ages, weights, and surgical procedures were similar in 
each group (Table I). Fifteen patients, six in Group 1 
and nine in Group 2, had recent upper respiratory in- 
fections (URI), either "colds" during the previous two 
weeks or runny noses at the time of surgery. On prea- 
naesthetic assessment, all were afebrile, chest auscultation 
was negative, and the infection was judged to be inactive. 
Airway management and the incidence of complications 
are summarized in Table II. For the purposes of the 
study, desaturation was defined as SpO2 ~ 94%. Respir- 
atory data are summarized in Table III and haemody- 
narnic data for patients having T&A, 38 in the LMA 
group and 41 in the ETT group are summarized in Table 
IV. 

Early in the study, there was difficulty on inserting 
the LMA in ten cases (18.2%), compared with none dur- 
ing tracheal intubation (P < 0.001). Oxyhaemoglobin 
desaturation occurred in ten patients (18.2%) during in- 
sertion of the LMA, compared with seven patients during 
tracheal intubation (13%) (NS). In four patients, the LMA 
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FIGURE 2 Computer-generated anaesthetic record. 

TABLE I Demographic data 

Group L LMA Group 2. ETT 
n=55 n=54 

Males 32 29 
Age (yr) 4.99 5:1.69 4.38 + 1.85 
Weight (kg) 19.9 5:5.07 18.35 5:4.9 
T&A 25 30 
BMT, T&A 13 II 
BMT, Adenoideetomy 10 I 1 
Adenoidectomy 2 2 
Recovering URI 6 9 
Converted to E/T 5 

There were no significant differences between the two groups. 

was reinserted because of a leak on positive pressure ven- 
tilation. In one of these, a child with extremely large ton- 
sUs, the attempt was abandoned and tracheal intubation 
was performed. In another case with a recent URI, bron- 
chospasm with reduction of SpOx to 80% occurred after 
insertion of the LMA. Aspiration was considered to be 
a possible cause, and tracheal intubation to be prudent. 
After tracheal intubation, bronchospasm was more severe 
with SpO2 reduced to 63%. 

The LMA was stabilized beneath the tongue blade of 
the B-D gag, and did not limit surgical access in any 
way. After opening the B-D gag, cough and apnoea oc- 
curred in three patients (5%) in the LMA group. In the 
ETT group, cough occurred in one patient and apnoea 
in five (9%) (NS). In ten patients (18.2%) in the LMA 
group, the airway became obstructed when the B-D gag 

was opened, with transient oxyhaemoglobin desaturation 
in five of these cases. Three of these were converted to 
tracheal intubafion. In all others an adequate airway was 
obtained after temporarily releasing the gag, increasing 
the depth of anaesthesia, and gentle positive pressure ven- 
tilation until satisfactory spontaneous ventilation was es- 
tablished, as indicated by breath sounds and capno- 
graphy. In one patient in the LMA group, there was 
partial airway obstruction throughout surgery, indicated 
by mild stridor and inspiratory indrawing, without ox- 
yhaemoglobin desaturation of hypercapnia >55 mmHg. 
All of the five cases in the LMA group converted to 
tracheal intubation occurred in the first 15 of the study. 

The dose of propofol used at the beginning of the study, 
2.5 mg" kg -l,  did not consistently provide adequate jaw 
relaxation and suppression of cough reflex. With practice 
a n d  the  i m p r o v e d  c o n d i t i o n s  o b t a i n e d  w h e n  t h e  d o s e  o f  

propofol was increased in each group to 3.5-4.0 
mg. kg -I, a satisfactory airway was obtained using the 
LMA more rapidly than with tracheal intubation. The 
mean duration from/v induction to insertion of the LMA, 
was 64.0 -4- 45.3 sec, and for tracheal intubation, 97.0 
-t- 45.4 see (P < 0.001). 

In the E T r  group, when the B-D gag was opened 
the airway became obstructed in three patients (6%). In 
two, the tracheal tube was kinked at the angle at which 
it emerged from the mouth. In one patient, there was 
mild partial airway obstruction indicated by inspiratory 
indrawing, without oxyhaemoglobin desaturation, 
throughout surgery. The obstruction was not relieved by 
repositioning the gag. 
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TABLE I1 Airway management: LMA and ETT incidence (and percent incidence) of complications 
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Group L LMA Group 2. E T T  
n = 55 n = 54 P value 

Intubation 
Difficulty 10 (18) 0 < 0.001 
Desaturation <94% 10 (18) 7 (13) 0.6 
Conversion to E/T 5 (9) 
Time from/v induction to insertion (see) 64 5:45.3 97 -I- 45.4 < 0.001' 

Reaction to opening the B-D gag 
Cough 3 (5) 1 (2) 0.62 
Obstruction 10 (18) 3 (6) 0.07 
Desaturation <94% 5 (9) 2 (4) 0.44 
Apnoea 3 (5) 5 (9) 0.49 

Reaction to removing the airway n = 50 
Cough 0 3 (6) 0.24 
Stridor 5 (10) 14 (26) 0.04 
Laryngospasm 3 (6) 6 (1 I) 0.49 
Desaturation <94% 3 (6) 6(11) 0.49 

Total adverse events 57 47 

SpO 2 on admission to PACU n = 26 n = 33 
Desaturation <94% 6 (23) 16 (48) 0.06 

95.9 -t- 2.21 93.5 5:4.53 < 0.05* 

*t test. All other probability values by Chi-square analysis and Fisher exact test. 

TABLE 111 Respiratory data 

Group I Group 2 
n = 5 0  n = 5 4  

Mean PETCO 2 45.5 (-I-6.21) 46.62 (-t-6.09) NS* 

Assisted ventilation 
(a) after intubation 24 (48%) 54 (100%) 
(b) maintenance of anaesthesia 9 (18%) 31 (570/o) 
(c) throughout surgery 0 5 (9%) 
(c) total 26 (52%) 54 (100%) 

Mean duration o f  assisted ventilation 
(a) after intubation 83 + 39 205 + 339 
(b) maintenance of anaesthesia 167 + 70 252 + 271 
(c) total see 134 -4- 110 373 + 385 

P < 0.05t 

P< 0.00J, 

*t test. tChi-square test. :~Kruskall-Wallis test. 

In the E'IT group, ventilation was manually assisted 
until return of spontaneous respiration in all patients, dur- 
ing maintenance of anaesthesia in 31 (57%), and through- 
out surgery in five (9%), mean duration 373 -/- 385 sec. 
After inserting the LMA, ventilation was assisted until 
return of spontaneous respiration in 26 patients (52%), 
and during maintenance of anaesthesia in nine (18%), 
mean duration 134 -t- 110 sec, P <  0.001. 

Fibreoptic laryngoscopy was performed in 19 patients 

(38%), with the LMA in place. In 18, laryngeal anatomy 
was normal and there was no contamination with blood. 
In seven patients, laryngoscopy was performed with the 
B-D gag open and closed. No change was seen. In two, 
the epiglottis was reported as visible, but not obscuring 
the view of the larynx. In the patient with clinical evidence 
of slight airway obstruction throughout, neither epiglottis 
nor glottis could be identified on fibreoptic laryngoscopy 
after completion of surgery. Partial airway obstruction 
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TABLE IV Haemodynamic data: T&A; BMT and T&A 
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Group L LMA Group 2. E T T  
n = 38 n = 41 P value 

Heart rate 
5 min from/v induction 
/v induction to end of surgery 

Systolic BP mmHg 
5 min from/v induction 
/v induction to end of surgery 

M A P  mmHg 
5 rain from/v induction 
/v induction to end of surgery 

Blood loss ml" kg -I 

Arrhythmia 

108 + 16 140 -1- 14 < 0.001 

110 -I- 21 143 5: 13 < 0.001 

101 + 13 117 ::E 18 < 0.001 
103 + 12 118 + 17 < 0.001 

72 -t- 11 87 + 14 
7 4 + 9  8 6 + 1 2  

1.92 + 1.22 2.62 -I- 1.36 

n = 3  n = 3  

< 0.001 
< 0.001 

< 0.05 

was relieved when the B-D gag was closed, suggesting 
that the laryngeal mask had been impacted in the la- 
ryngopharynx, distorting the glottis, or the epiglottis was 
folded over with the gag open. 

After removing the LMA, stridor occurred in five pa- 
tients (10%); after removing the ETT, stridor occurred 
in 14 patients (25.9%) P < 0.05. Laryngospasm occurred 
in six ETT group patients and in three in the LMA group 
(NS). In two patients in the LMA group, in whom an 
oropharyngeal airway was inserted after removing the 
LMA, severe laryngospasm with oxyhaemoglobin desat- 
uration to SpO2 < 65% occurred 4.2 and 4.8 min after 
extubation, during return of activity. This period of la- 
tency suggests that the laryngeal response was related 
to the presence of the oropharyngeal airway rather than 
removal of the LMA. 

Each LMA was inspected after removal; there was no 
blood on the laryngeal surface of the mask beyond the 
cuff. In patients recovering from URI, episodes of desat- 
uration occurred in three of six patients in the LMA 
group, and in five of nine patients in the ETT group (NS). 

The average heart rate and mean arterial blood pres- 
sure from /v induction to the conclusion of surgery in 
the LMA group were 110 + 21 and 74:1:9  mmHg, 
and with tracheal intubation, 143 ___ 13 (P < 0.001) and 
85 + 12 mmHg (P < 0.001). Blood loss during T&A 
in the LMA group was 1.9 -k 1.22 ml. kg -~, and in the 
ETT group, 2.62 + 1.36 ml- kg -I (P < 0.05). 

The time from extubation to the patient leaving the 
OR was the same in two groups, 344 + 132 see in the 
LMA group and 345 -k 156 sec in the EFT group. Av- 
erage SpO2 on admission to the PACU in the LMA group 
was 95.9 4- 2.21 and in the ETT group, 93.5 + 4.53 
(P < 0.05). 

Discussion 
With high oxygen consumption and small, easily ob- 
structed airways, children are more liable than adults to 
intraoperative and postoperative hypoxaemia. 16 Upper 
airway obstruction after tracheal intubation may be tran- 
sient from stridor or laryngospasm, or intractable from 
laryngeal oedema. In a study of postintubation croup, 
defined as hoarseness, stfidor and critical airway obstruc- 
tion, in 7875 children under 17 yr of age, the overall 
incidence was 1%. Of these, the highest occurrence was 
between one and four years of age. ~7 In 1984, the in- 
cidence of laryngospasm causing potentially life- 
threatening airway obstruction in children one to nine 
years old was reported as 1.7%. 18 Hyperactive airway re- 
flexes associated with airway pathology and surgery con- 
tribute to difficulties in providing safe anaesthesia for ade- 
notonsillectomy. 

Two objectives of anaesthesia for T&A, control and 
protection of the airway, are not invariably achieved with 
tracheal intubation. Small tracheal tubes can be kinked 
and partially obstructed and protection of the lower air- 
way by uncuffed tracheal tubes against aspiration of 
blood is not assured. In a recent study comparing un- 
cuffed tracheal tubes and the LMA for T&A, n fibreoptic 
laryngoscopy demonstrated that with tracheal intubation, 
aspiration of blood occurred in 54% of children and 15% 
of adults, whereas the LMA protected the lower airway. 
We observed no laryngeal contamination, and no blood 
on the laryngeal surface of the LMA in any patient. 

Management of tracheal extubation in children is the 
subject of continuing controversy. Two recent studies 
reached different conclusions. In one of these, awake tra- 
cheal extubation after either isoflurane or halothane 
anaesthesia was followed by more episodes of oxyhae- 
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moglobin desaturation than after tracheal extubation 
while anaesthetized. 13 In the other, the incidence of 
airway-related complications such as laryngospasm, 
croup, sore throat, excessive coughing and arrhythmias 
was no different between those extubated while anaes- 
thetized or awake. ~9 

Awake extubation, after inserting a bite block to pre- 
vent the tube from being occluded during return of reflex 
activity, has been reported using the LMA in children. 14 
In our study there was a lower incidence of stridor after 
removing the LMA than after tracheal extubation (P < 
0.05). Removal of the LMA while the patient was an- 
aesthetized exposed a potential hazard because, in two 
patients, insertion of an oropharyngeal airway to relieve 
upper airway obstruction after removing the LMA was 
followed by severe laryngospasm. 

Opening the B-D gag and adenotonsillectomy are pow- 
erful noxious stimuli. The associated high incidence of 
reflex responses, adverse events, and the need for assisted 
ventilation suggest that the depth of anaesthesia was often 
inadequate. After the bolus injection of propofol, rapid 
redistribution and biodegradation may have led to return 
of protective reflexes before adequately deep inhalational 
anaesthesia was established. Responses in the LMA 
group to opening the B-D gag during this period of vul- 
nerability included ten episodes of airway obstruction, five 
with oxyhaemoglobin desaturation. In three cases early 
in the study, uncertainty as to the cause led to immediate 
conversion to tracheal intubation. With further experi- 
ence, an increased induction dose of propofol, and deeper 
inhalational anaesthesia, the incidence of adverse events 
was diminished. With fibreoptic laryngoscopic evidence 
of mechanical obstruction in only one case we concluded 
that, in our study, the likeliest cause of airway obstruction 
on opening the B-D gag with the LMA was inadequate 
anaesthesia with reflex laryngeal closure. 

Our experience demonstrated that control of airway 
reflexes is essential for successful use of the laryngeal 
mask airway for adenotonsillectomy. The LMA did not 
limit surgical access, and we found no evidence of as- 
piration of blood into the lower respiratory tract. The 
need for assisted ventilation was reduced and haemody- 
namic responses were diminished compared with tracheal 
intubation. The incidence of post-extubation complica- 
tions was reduced but not eliminated by using the less 
invasive laryngeal mask airway. 
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