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Complications 
associated with removal 
of the laryngeal mask 
airway: a comparison 
of removal in deeply 
anaesthetised versus 
awake patients 

The purpose o f  the study was to compare the incidence of  
complications (coughing, biting, retching, vomiting, excessive 
salivation and airway obstruction) associated with removal o f  
the laryngeal mask airway. The laryngeal mask airway was used 
in 100 adults undergoing urological procedures. The patients 
were randomly assigned to two groups. In 50 patients the la- 
ryngeal mask was removed by a nurse when the patient re- 
sponded to commands in the recovery area. In the other 50 
patients it was removed by the anaesthetist with the patient 
deeply anaesthetized in theatre. The majority o f  patients were 
elderly men who had relatively short procedures. The incidence 
of  gastric regurgitation was assessed by measurement of  p H 
of  secretions at the tip o f  the laryngeal mask airway. Com- 
plications occurred more frequently in the awake patients (P 
< 0.01). Most were minor and occurred before removal o f  the 
laryngeal mask airway during emergence in the recovery room. 
Airway obstruction occurred in three patients in whom the la- 
ryngeal mask was removed in the recovery room. In two of  
these patients the oxygen saturation decreased below 80% and 
the other to 90% No decrease in arterial oxygenation occurred 
in the anaesthetised patients in whom the laryngeal mask was 
removed by the anaesthetist. In 14 patients in the awake group 
the p H  o f  secretions at the tip o f  the laryngeal mask was <-3 
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compared with only four patients in the anaesthetised group 
(P < 0.05). It is concluded that it may be safer to remove 
the laryngeal mask airway whilst the patients are deeply 
anaesthetised in the operating room than when they are awake 
in the recovery room. 

Cette dtude a pour objectif de comparer l~ncidence des incidents 
(toux, morsures, haut-le-coeur, vomissements, salivation exces- 
sive et obstruction des voles respiratoires) associds d I'ablation 
du masque laryngd. [In masque laryngd est mis en place chez 
I00 adultes soumis ~une intervention urologique. Les patients 
sont rdpartis au hasard entre deux groupes. Dans le premier 
groupe de 50 patients, le masque laryngd est enlevd par lin- 
firmib.re de la salle de r~weil d~s que le patient rdpond aux 
ordres verbaux. Dans le deuxi~me groupe, le masque est retird 
par l'anesth~siste en salle d'op~ration alors que le patient est 
toujours sous anesth~sie profonde. La majoritd des patients sont 
des personnes ,~gdes opdrdes pour des interventions relativement 
courtes. Lincidence de la rdgurgitation gastrique est ~valu~e 
par la mesure du p H  des sdcrdtions recueilles d la pointe du 
masque laryngd. ~ complications sont plus frdquentes chez 
le patient ~veilld (P < 0,01). La plupart sont mineures et sur- 
viennent ~ la phase d~mergence, avant I'ablation du masque, 
en salle de r~eil. On note de I'obstruction chez trois patients 
dont le masque a dtd enlev$ d la salle de r~veii. Chez deux 
de ces patients, la saturation en oxyg~ne baisse sous 800/0 et 
chez le troisib.me ~ 90%. Cette complication ne survient chez 
aucun des patients encore sous anestl~sie lorsque le masque 
laryng~ est retir$ par un anesth~siste. Chez 14 patients du 
groupe dveill~, le p H des s~crdtions pr~lev~es d la pointe de 
masque laryngd est de <--3 comparativement ~: quatre patients 
settlement du groupe encore anesth~si~ (P < 0,05~ En conclu- 
sion; il est preferable pour la s$curit$ du patient d'enlever le 
masque laryng~ alors qu ~1 est encore anesth~si~ profond~ment 
en salle dbpdration qu'en salle de r~eil d la phase de rdcu- 
pdration. 
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The laryngeal mask airway (LMA) has greatly moditied 
airway management since it was fast described by Brain 
in 1983. ~ The LMA is easy to position and provides a 
secure airway for both spontaneously breathing patients 
and those whose lungs are mechanically ventilated, un- 
dergoing a wide range of surgical operations. 2 Compli- 
cations associated with the use of the LMA have been 
reported at insertion, during maintenance and during re- 
covery. 3-5 

In one study, on the use of the LMA in children, prob- 
lems (coughing, biting, laryngospasm, retching and vom- 
iting) associated with removal of the LMA occurred in 
26 patients (13%) when they were awake. 4 In 19 patients 
there was a single problem, while in seven multiple prob- 
lems occurred. In all cases removal of the device relieved 
the problems. In another paediatric study Laffon et al. 
concluded that it was safer to remove the LMA in deeply 
anaesthetised patients. 6 

In Intavent instruction manual recommends removal 
of the LMA when the patient is awake. 7 In our hospital 
some anaesthetists remove the LMA from deeply anaesth- 
etised adults in the operating room. The patient is placed 
in the lateral position, the LMA removed and an oro- 
pharyngeal airway is inserted. The patient is then trans- 
ferred to the recovery room with oxygen supplied by a 
faeemask. Other anaesthetists leave the LMA in situ and 
transfer the patient lying supine or in the lateral position 
to the recovery area. Oxygen supply tubing is connected 
to the LMA via a T-piece system. It is usual for the 
recovery room nurses to remove the LMA when the pa- 
tients respond to command. It is not normal practice 
to insert an oropharyngeal airway in these patients in 
the recovery room. The purpose of this randomized pro- 
speetive study was to compare the incidence of compli- 
cations such as coughing, biting, retching, vomiting, ex- 
cessive salivation, airway obstruction and regurgitation 
in two groups of adult patients. In one group the LMA 
is removed by the anaesthetist in the operating room 
whilst the patients are deeply anaesthetised, and in the 
other group the LMA is removed by a recovery nurse 
when the patients respond to commands. 

Methods 
The study was approved by the Local Scientific Com- 
mittee. After informed consent was obtained, 100 spon- 
taneously breathing patients undergoing urological 
surgery (ASA I and II) were studied. Patients <18 yr 
and those at risk of regurgitation (known or suspected 
to have a hiatus hernia) were excluded. Fifty patients 
(anaesthetised group) were randomly allocated to have 
the LMA removed by the anaesthetist in the operating 
room while deeply anaesthetised (nitrous oxide and en- 
flurane were not turned off until after removal of the 

laryngeal mask). The other 50 patients (awake group) 
had the LMA removed by a recovery nurse when the 
patient responded to commands. 

All patients received temazepam 10--20 mg po  as pre- 
medication 60 min before surgery. Before induction of 
anaesthesia intravenous access was obtained and mon- 
itoring commenced (pulse oximetry, ECG and non- 
invasive BP). Oxygen was administered for three minutes 
via a faeemask. This was followed by induction of 
anaethesia with alfentanil (0.25-1.0 mg) and propofol 
(2-3 mg. kg -l)/v. The LMA (size #3 in women; #4 in 
men) was inserted when the depth of anaesthesia was 
considered to be adequate, and the cuff was inflated with 
air (20 ml size 3; 30 ml size 4 LMA). The LMA was 
then connected to a Bain anaesthetic circuit. Ventilation 
of the lungs was continued until spontaneous respiration 
returned. Anaesthesia was maintained with enflurane 
1-4% in nitrous oxide and oxygen. Bite blocks were not 
used in any patient. 

At the end of anaesthesia, all patients were turned into 
the lateral position before removing the LMA. An oro- 
pharyngeal airway was inserted in all Group 1 patients 
before they were transferred to the recovery room breath- 
ing 6 L .  min -I of oxygen via a face mask. Those in 
Group 2 were transferred to the recovery room breathing 
oxygen at 6 L .  min -! via a T-piece. Arterial haemoglobin 
oxygen saturation (SpOz) was monitored in all patients 
during surgery, during transfer to recovery and for ten 
minutes after removal of the LMA. The SpO2 was mon- 
itored until all patients were fully awake. 

The pH of the secretions at the tip of the LMA was 
measured with pH paper after removal of the device in 
all the patients. A pH of --<3 was defined as possible 
evidence of regurgitation. 

Information collected included patient characteritics, 
number of attempts at insertion and associated problems 
on LMA insertion, duration of operation, SpO 2 at one 
minute intervals during induction, maintenance and re- 
covery, pH of secretions at the tip of the LMA, and 
complications (coughing, biting, retching, vomiting, ex- 
cessive salivation, airway obstruction and regurgitation) 
before and after removal of the LMA. The anaesthetist 
recorded the data on all the patients until the patient 
was transferred to the recovery room. Thereafter patient 
assessment and data collection was carried by the re- 
eovery nurse. 

Statistieal analysis included Chi-square test for com- 
parison of complications and unpaired t test for com- 
parison of pH in the two groups of patients. 

Results 
The two groups were similar with respect to age, weight, 
sex, smoking and duration of surgery (Table I). The LMA 
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TABLE I Demographic data and duration of surgery (mean (range)) 

Anaesthetised 
group Awake group 

Age (yr) 64 (30-89) 69 (22-86) 
Weight (kg) 71 (40-95) 75 (50-101) 
Sex (M/F) 33/17 39/l 1 
Duration of surgery (rain) 30 (10-60) 30 (10-75) 
No. of smokers 12 16 

TABLE II Complications 

Anaesthetised 
group Awake group 
(n = 50) (n = 50) 

Coughing 4 8 
Biting 3 13 
Retching 3 5 
Vomiting 0 1 
Excess saliva 3 14 
Airway obstruction _00 

Total 10" 271" 

*Seven patients had single and three had two problems. 
1.Eighteen patients had single and nine had multiple problems. 
P <  0.01. 

was correctly inserted at the f ~ t  attempt in 83 patients, 
at the second attempt in 15 and in two patients at the 
third attempt. The laryngoscope was used to assist place- 
merit in seven patients. Trauma at insertion was noted 
in only one case; the upper lip was cut during insertion. 

Complications occurred with removal of the LMA in 
37 patients (Table II). In the anaesthetised group com- 
plicafons occurred in ten patients. Complications oc- 
curred in this group not at removal of the LMA but 
later in the recovery room. In the awake group, com- 
plications occurred in 27 patients (P < 0.01). Most were 
minor and occurred before removal of the LMA during 
emergence in the recovery area. In three patients, how- 
ever, airway obstruction occurred, and in two of these 
a substantial decrease in arterial haemoglobin oxygen sat- 
uration occurred. In these three patients the LMA was 
removed by a nurse in the recovery room and an an- 
aesthetist was called urgently to render assistance. In the 
fLrst patient, airway obstruction occurred before the pa- 
tient was awake, after a bout of coughing, retching and 
then biting the airway. The SpO2 decreased to 78%. The 
LMA was removed and the SpO2 recovered to 98% two 
minutes after removal of the device. In the second patient, 
airway obstruction occurred after coughing and retching. 
The LMA was removed immediately. The SpO2 de- 
creased to 90% and recovered spontaneously to 98% 
within a minute. In the third patient airway obstruction 
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occurred after inspiratory stridor was noticed. The LMA 
was removed and an oropharyngeal airway was inserted. 
Inspiratory stridor continued for four minutes. The SpO2 
decreased to 80% two minutes before removal of the 
LMA and recovered to 98% four minutes after removal. 

The lowest pH measured for the secretions at the tip 
of the LMA was 3. Fourteen patients (28%) in the awake 
group and four (8%) in the anaesthised group had a pH 
of 3 (P < 0.05) (Figure). None of the patients with com- 
plications in the anaesthetised group had a pH of 3. Ten 
of 14 patients who had a pH of 3 in the awake group 
had complications upon removal of the LMA. 

Discussion 
The incidence of complications on removal of the LMA 
in this investigation was 20% in the anaesthetised group 
and 54% in the awake group (P < 0.01). The majority 
of patients in the study were elderly men presenting for 
relatively short procedures. Most of the complications oc- 
curred in the recovery room where the anaesthetists is 
not always readily available. Although the incidence of 
complications appears to be high, most were minor and 
in only three patients did serious problems occur. In these 
cases an anaesthetist was urgently called to the recovery 
room to render assistance. The Intavent instruction man- 
ual recommends removal of the device when the patient 
is awake. However, there appears to be no objective ev- 
idence to support this recommendation. 

The incidence of regurgi ta t ion as reflected by the pH 
of secretions at the tip of the LMA is much higher in 
the awake group (28%) than in the anaesthetised group 
(8%). It would seem that events such as coughing, gag- 
ging, retching and biting all increase the likelihood of 
regurgitation of gastric contents. However, none of the 
patients in this study had any evidence of aspiration. Bite 
blocks were not used in any patients taking part in this 
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study as most anaesthetists in our hospital do not use 
them. The routine use of bite blocks may reduce the in- 
cidence of biting the LMA. 4 

The incidence of complications in this study is higher 
than the 13% quoted by Mason and Bingham. 4 In their 
study, all the patients were children and all had the LMA 
removed when they were awake. Laffon et al. reported 
a two-fold increased incidence of complications after re- 
moval of the LMA in awake compared to deeply anaes- 
thetised paediatric patients. 6 

Regurgitation and aspiration of gastric contents have 
been reported. 3,s.9 One study showed an incidence of re- 
gurgitation of 33% in spontaneously breathing patients, 10 
whilst another could not demonstrate any evidence of 
regurgitation, ii Lower oesophageal sphincter pressure de- 
creased more in patients with an LMA than those with 
a face mask and airway, 12 whilst insertion of the LMA 
did not decrease upper oesophageal sphincter pressure. 13 

The high incidence of complications in the awake 
group in this study raises the possibility that we are doing 
something wrong. The Intavent instruction manual 7 rec- 
ommends removal of the LMA in the recovery room 
after the patient has been allowed to wake up without 
being disturbed. The recovery nurses in our hospital are 
instructed not to disturb the patient and to remove the 
LMA when the patient responded to commands, i.e., the 
patient is awake. Recovery nurses occasionally cut the 
ribbon with which the LMA is secured. Cutting the rib- 
bon may stimulate some patients, as may other activities 
such as measuring blood pressure and noise. The Intavent 
instruction manual states that coughing is not necessarily 
an indication for removal of the LMA. We believe that 
if the patient is coughing, excessively, removal of the de- 
vice may prevent further serious consequences. Mason 
and Bingham reported that removal of the LMA was 
the only action required for complications that occurred 
in paediatric patients in the recovery room. 4 

Our results show that it is not always possible to leave 
the L M A  in situ until the patient is fully awake. This 
is illustrated by the three patients described above. Most 
patients tolerate the LMA well if IeR undisturbed. Oc- 
casionally patients take out the LMA themselves under 
the supervision of the recovery nurse. The LMA is some- 
times taken out by the recovery nurse when the patient 
is gagging or retching. It is difficult to ascertain whether 
the patient is fully awake at this moment. We were sur- 
prised to fred a 6% incidence of airway obstruction in 
awake patients. We believe that this is higher than the 
incidence of airway obstruction in current practice. We 
fred it difficult to explain the high incidence of airway 
obstruction in awake patients. Airway obstruction is now 
a very uncommon occurrence in our current clinical prac- 
lice. This may be as a result of the recovery nurses being 

more familiar with the use of the LMA. Most recovery 
nurses in our hospital have never had a major compli- 
cation associated with removal of the LMA. 

The results of this investigation suggest that it may 
be safer to remove the LMA while the patients are deeply 
anaesthetised in the operating room. However, many an- 
aesthelists prefer to leave the LMA in situ until the patient 
is awake as this helps to maintain a clear airway until 
protective reflexes have returned. 
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