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tracheal extubation 

Purpose: To compare the safety and efficacy of the laryngeal mask airway (LMA) with the Guedel airway during 
the recovery period. 
Methods: In a prospective randomised trial in the Post Anesthesia Care Unit (PACU), 52 patients (ASA I and 2) 
were randomised to receive either a laryngeal mask airway (LMA: n = 26) or a Guedel airway (n = 26) during 
the recovery period after middle ear surgery. Ease of airway maintenance was graded and the presence of cough- 
ing was noted. Peripheral arterial oxygen saturation (SpOt) was measured continuously by pulse oximetry in the 
PACU. Readings were taken on arrival (time 0) and for five minutes afterwards. 
Results: There was no difference in sex, age, weight or incidence of smoking between the two groups. In the 
LMA group 25 patients required no airway manipulation and only one patient required repositioning of the LMA. 
In the Guedel group severe difficulty maintaining the airway was experienced in two patients, moderate difficulty 
in five patients and mild difficulty in 12 patients. Seven patients required no airway manipulation. The LMA group 
showed higher ease of airway maintenance scores, (P = <0.0001) and less coughing (P = 0.0496). At time 0 
and at one minute the LMA group had higher median SpO 2 (97% and 97%) than the Guedel group (95% and 
96%), (P = 0.0002 and 0.0362). There was no further difference in SpO 2. 

Conclusions: The LMA provides easier airway maintenance, less coughing and initially higher median SpO 2 
when compared with the Guedel airway in the recovery period. 

Object i f  : Comparer la s6curit6 et I'efficacit6 du masque laryng6 (ML) ~ celles de la canule oropharyng6e de 
Guedel pendant la r6cup6ration de I'anesth&ie. 
M & h o d e  : Lors d'un essai prospectif et randomis6 ~ la salle de r~veil (SR), 52 patients (ASA Iet II) ont 6t6 r6par- 
tis au hasard et on leur a install6 un masque laryng6 (ML : n = 26) ou une canule oropharyng& de Guedel (n = 
26) pendant la r&up&ation d'une chirurgie ~ I'oreille moyenne. On a cot6 la facilit~ ~ maintenir I'ouverture des 
voies a&iennes et not4 la pr&ence de toux. La saturation du sang art&iel p&iph&ique en oxyg6ne (SpO2) a &6 
mesur~e de fagon continue par oxym&rie pulsEe ~ la SR. Les mesures ont 6t6 enregistr~es ~ I'arriv6e (temps 0) 
et cinq minutes plus tard. 
R~sultats : II n'y avait pas de diff&ence de sexe, d'~ge, de poids ou d'incidence de tabagisme entre les deux 
groupes. Dans le groupe ML, un seul patient a eu besoin d'un repositionnement du ML et non les 25 autres. 
Dans te groupe Guedel, il y a eu de s&ieuses difficult& fi maintenir I'ouverture des voies a&iennes chez 2 
patients, des difficult& mod&&s  chez 5 patients et des difficult& mineures chez 12. II n'y a eu aucune manipu- 
lation chez 7 d'entre eux. Dans le groupe ML, on a not6 des scores plus 61ev6s quant ~ la facilitfi de maintenir la 
perm6abilit6 des voies a&iennes, (P = <0,000 f) et moins de toux (P = 0,0496). Au temps 0 et ~ une minute, 
les patients du groupe ML pr&entaient une SpO 2 m,~diane plus 6levee (97 % et 97 %) que les patients du groupe 
Guedel (95 % et 96 %), (P = 0,0002 et 0,0362). II n'y a pas eu de diff&ence dans la SpO 2 par la suite. 
Conclusion : Pendant le r~veil, le ML, comparativement ~ la canule oropharyng& de Guedel, constitue un 
meilleur moyen de maintenir I'ouverture des voies a&iennes, produit moins de toux et permet, au d6but, une 
SpO 2 m6diane plus 61ev&. 
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A 
IRWAY obstruction during the recovery 
period a~er anesthesia is a common cause 
of  post-operative hypoxia and coughing. 
Traditionally, a Guedel airway is used to 

avoid airway obstruction by the tongue. 
In an attempt to find a better solution to the prob- 

lem we have developed a new strategy for airway man- 
agement in the post anesthesia care unit (PACU), 
using the laryngeal mask airway (LMA))~ Before 
extubation, a deflated LMA is placed behind the tra- 
cheal tube, the LMA cuff inflated, the tracheal tube 
removed, and muscle relaxation reversed allowing the 
patient to breathe spontaneously through the LMA. A 
soft bite block is then inserted beside the LMA. The 
LMA is usually well tolerated during recovery until 
protective reflexes have returned at which point, both 
may be removed. 

We compared the safety characteristics of  this new 
LMA technique with those of  a traditional Guedel air- 
way technique in a prospective randomised trial. 
Primary outcome measures were ease of  airway man- 
agement, incidence of  coughing, and peripheral arter- 
ial oxygen saturation. 

Methods 
Approval for the study was given by the Hospital 
Ethics Committee who waived the need for written or 
verbal consent. Fifty-two patients (ASA class 1 and 2) 
undergoing middle ear surgery were randomly 
assigned to one of  two groups. (Table I). Patients in 
both groups were anesthetised in a standard manner. 

Anesthesia was induced with 1-2 mg.kK I propofol 
and 2 lag.kg -I fentanyl. Muscle relaxation was achieved 
with 0.1 mg.kg -I vecuronium. The larynx sprayed 
with lidocaine 4% and the trachea intubated with an 
8.0 or 9.0 mm RE preformed tracheal tube. The lungs 
were mechanically ventilated with nitrous oxide 66% 
and oxygen 33%. Anesthesia was maintained with 
isoflurane. The patients were monitored with contin- 
uous ECG, non-invasive blood pressure, pulse oxime- 
try, inspired and expired gas and vapour analysers and 
peripheral nerve stimulator. The P~rCO 2 was main- 
tained at 3.5-5.0 Ida and end-tidal isoflurane concen- 
tration at 0.6-1.2 %. 

At the end of  surgery airway management was car- 
fled out according to the initial randomisation. 

LMA Strategy Group 
The oropharynx was suctioned under direct vision. 
Before extubation a deflated LMA was placed behind the 
tracheal tube, whilst the lungs were ventilated with the 
maintenance mixture, and end-tidal isoflurane concen- 
tration was maintained at 0.6-1.2%. The LMA cuff was 

inflated, the tracheal tube removed, and muscle relax- 
ation reversed allowing the patient to breathe sponta- 
neously through the LMA. A mixture of 2.5 mg 
neostigmine and 0.5 mg glycopyrollate was used to 
reverse the muscle relaxation and recovery of a train of 
four stimuli confirmed with the peripheral nerve stimu- 
lator. A roll of  gauze swabs was then inserted beside the 
LMA to act as a bite block. When adequate spontaneous 
ventilation (respiratory rate > 10.min "I and PrrCO 2 < 6 
Ida) the patient was transferred to the PACU. The LMA 
was le~ in place during recovery until the patient was 
fully awake, at which point it was removed. 

Traditional Straugy Group 
The oropharynx was suctioned under direct vision. A 
Guedel airway was positioned beside the tracheal tube 
and muscle relaxation reversed as described above. 
When adequate spontaneous ventilation had returned 
the tracheal tube was removed. The airway was main- 
tained with a jaw thrust throughout transfer. 

Patients in both groups breathed the maintenance 
mixture throughout, and end-tidal isoflurane concen- 
trations were maintained at 0.6-1.2% at extubation. 

All patients were turned into a lateral recovery posi- 
tion after insertion of  the relevant airway. 

Observations in the Operating Room 
Patients were observed for coughing and episodes of 
arterial oxygen desaturation in OR before transfer to 
the PACU. All patients were breathing spontaneously 
with a sPO 2 > 96% before transfer. 

Observations in PA CU 
The sPO 2 was measured continuously in the PACU. 
Raeadings were recorded on arrival (time 0) and at 
1,2,3,4, and 5 min. Patients were observed for cough- 
ing which was noted as present or absent. 

F I G U R E  The LMA positioned behind the trache~ tube. 
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TABLE I Demographic Data 

LMA Guedel 

Age (yr) 43.3 • 13.1 (21-71) 41.6 • 12.6 (18-60) 
Sex 13 male: 13 female 13 male: 13 female 
Weight (kg) 72.6 • 14.8 (50-109) 70.8 • 17.8 (40-114) 
Smokers 8/26 8/26 

TABLE II Peripheral arterial oxygen saturation measure- 
ment - sPO 2 

Guedel Group LMA Group 
Time Median (range) Median (range) P 

0 95(80-99) 97(94-100) 0.0002 
1 96(83-98) 97(94-100) 0.0362 
2 97(89-99) 97(95-100) NS 
3 97(94-100) 97(95-100) NS 
4 98(95-100) 97(95-100) NS 
5 98(95-100) 97(95-100) NS 

Ease o f  airway maintenance was graded: 
0 = No manipulation required 
1 = Minor adjustment required 
2 = Jaw thrust required 
3 = Ventilation with a mask and breathing system 

required 
All observations were carried out  by the recovery 

staff. 

Results 

Demographic Data (Table I) 
There was no difference in sex, age, weight or inci- 
dence of  smoking between the two groups. 

Airway management and coughing 
In the LMA group one patient required repositioning 
o f  the LMA. The remaining 25 in the group required 
no airway manipulation. In the Guedel group bag 
mask ventilation was necessary in two patients, jaw 
thrust in five patients and chin lift in 12 patients. 
Seven patients required no airway manipulation. (P  < 
0.0001, Mann- Whitney U test ). One patient in the 
LMA group coughed during recovery. Seven patients 
in the Guedel group coughed (P  < 0.05, Fisher's 
Exact Test ). 

Peripheral Arterial Oxygen Saturation (Table II) 
At time 0, patients in the LMA group had higher 
median arterial oxygen saturation than in the Guedel 
group. After one minute the median oxygen satura- 
tion for the LMA group was still higher than for the 
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Guedel group. There was no other difference in sPO 2 
between the two groups during the study. 

Discussion 
Airway obstruction during the early recovery period 
can result in hypoxia and coughing. This new LMA 
strategy helps to avoid these problems. 1; A secure air- 
way is provided throughout  the transfer to the PACU 
and in the early recovery period. There may be some 
airway obstruction during the change from tracheal 
tube to LMA but this was not  found in our study. The 
LMA provided a better airway in the recovery period 
in terms o f  ease o f  airway management, coughing and 
peripheral arterial oxygen saturation when compared 
with the Guedel airway. Also, there was a difference in 
the amount  o f  work by recovery staff required to 
maintain a clear airway between the two groups. The 
reduction in coughing in the LMA group is an advan- 
tage after delicate middle ear surgery and may be use- 
ful for some types of  nasal, plastic and neurosurgery. 

Provided the patient is allowed to wake without 
interference obstruction to exhalation by the oxygen 
delivery system 3 is avoided. The LMA strategy was 
safer and more effective in the PACU than the tradi- 
tional Guedel airway technique. 
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