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Comparison of propo- 
fol versus thiopentone 
with midazolam or 
lidocaine to facilitate 
!aryng. eal mask 
insert ion 

Pramod Bapat MD FRCA, Ravindra N. Joshi MD FFARCSI, 
Edward Young FRCA, Roger H. Jago FRCA 

Purpose: To assess the ease of  insertion of  laryngeal mask 

airway (LMA) comparing propofol with lidocaine or midazo- 

lam followed by thiopentone and compare the costs with each 

technique. 

Methods: One hundred and fifiy ASA I or 2 patients equally 

divided into three groups scheduled for  elective surgery were 

recruited into this prospective, single blind, randomized, par- 

allel groups study. Anaesthetic induction was achieved with I 

Izg. kg -I femanyl iv followed by either 2.5 mg. kg -~ propofol 

(group P), or a sequence of  1.5 mg.kg -~ lidocaine and 5 

mg .kg -I thiopentone (group LT), or midazolam 0.1 mg. kg -~ 
and, three minutes later, 5 mg. kg -I thiopentone (group MT). 
The LMA was inserted by the blinded anaesthetist who 
assessed and graded the conditions for LMA insertion and 

noted any adverse responses (i.e., inadequate jaw relaxation, 
gagging, coughing, limb or head movement, hiccough and 

laryngospasm). Conditions were considered "excellent" i f  
there were no adverse responses, and "satisfactory" if such a 

respon.ve was mild and transient. 

Results: Excellent or satisfactory conditions were observed in 

48 (96%) patients in the midazolam-thiopentone group, 46 

(92%) in the propofol group, and 34 (68%) in the lidocaine- 

thiopentone group (P = 0.0001). The incidence of  gagging (P 
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= 0.042), limb movement (P = 0.031), and laryngospasm (P = 

0.0001) was higher in the lidocaine-thiopentone group. 

Conclusions: With the above doses, a fentanyl-midazolam- 

thiopentone combination which is about 35% less expensive 

than fentanyl-propofol, provides equally good conditions for  

the insertion of  LMA. 

Objectif" ~valuer la facilit~ d'insertion du masque laryng~ 

(ML) en comparant le propofol avec l'association lidocai'ne ou 

midazolam-thiopentone et les cot~ts entra[n#s par chacune des 

techniques. 
Mdthodes: Cent cinquante patients ASA I et 2 rdpartis dgale- 
ment en trois groupes, programm~s pour une chirurgie non 

urgente ~taient admis dans cette #tude prospective, ~ l'aveu- 
gle, al~atoire et en groupes parall~les. L'induction dtait rdali- 

s#e avec fentanyl I #g. kg "~ iv suivi soit par du propofol 2,5 
mg. kg -I (groupe P), ou une sdquence de lidoca[ne 1,5 rag. kg "~ 

et thiopentone 5 mg kg -~ (groupe LT), ou midazolam 0,1 
mg.kg -I (groupe MT) suivis trois minutes plus tard de 

thiopentone 5 mg. kg -~. Le ML dtait insdr~ par un anesth~siste 

neutre qui ~valuait et classait les conditions d'insertion du 

ML, et notait route condition d~favorable (c. r d., relaxation 

de la m~choire insuffisante, r~flexe naus#eux, toux, mouve- 
ment de la t~te ou des membres, hoquet ou spasme laryng#). 
Les conditions dtaient consid#r#es comme excellentes si 
aucune rdaction ddfavorable n "dtait constatde, et satisfaisante, 
si la r~action n '~tait que l~g~re ou transitoire. 

R~sultats: On a constat# des conditions excellentes ou satis- 
faisante chez 48 (96%) des patients du groupe midazolam- 
thiopentone, chez 46 (92%) du groupe propofol et 34 (68%) 
du groupe lidoca'ine-thiopentone (P = 0,0001). L'incidence de 

r#flexes naus~eux (P = 0,042), mouvements des membres (P = 
0,031) et de spasme laryngd (P= O, O001) ~tait plus dlev~e 

dans le groupe lidoca~ne-thiopentone. 

Conclusions: Atuc doses mentionndes, la combinaison fen- 
tanyl-thiopentone procure d'aussi bonnes conditions pour l 'in- 

sertion du ML que la combinaison fenlanyl-propofol et comte 
environ 35% moins cher. 
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The laryngeal mask airway (LMA) t has gained wide- 
spread popularity for airway management during 
surgery. Intravenous (iv) propofol with or without an 
opioid has been shown to be the induction agent of 
choice for its insertion in patients breathing sponta- 
neously. 2-5 Propofol depresses airway reflexes more 
than thiopentone 6 and therefore allows easy insertion of 
the LMA with reduced incidence of side effects e.g., 
coughing, gagging or laryngospasm. If controlled venti- 
lation is planned, other iv anaesthetic agents and a mus- 
cle relaxant can be used tofacilitate LMA insertion. 7 

However, propofol is expensive and may not be avail- 
able for regular use world-wide. A less expensive and 
equally effective induction technique would be a useful 
alternative. Lidocaine or midazolam used as adjuvants 
to thiopentone may decrease the incidence of adverse 
responses to insertion of the LMA. Lidocaine iv has 
been used previously to suppress the cough reflex s.9 and 
the stress response to laryngoscopy. I~ It is cheap and 
easily available. A recent study 12 has shown that lido- 
caine, used as an adjuvant to propofol, improves condi- 
tions for LMA insertioh. Midazolam is less expensive 
than propofol and has been shown to have a synergistic 
action with thiopentone, t3 It also. has a relatively short 
elimination half life (1--4 hr.). ~4 The combination of 
iidocaine or midazolam with thiopentone for LMA 
insertion has not been reported. We considered that 
either of these drugs given before thiopentone may 
obtund airway reflexes sufficiently to allow satisfactory 
insertion of LMA at a lesser cost. 

The aim of this study was to assess the ease of inser- 
tion of LMA comparing propofol with either a sequence 
of lidocaine and thiopentone, or midazolam and 
thiopentone and to consider the cost implications. 

Methods 
After ethical approval by the local research ethics com- 
mittee, 150 ASA 1 or 2 adult patients scheduled for 
elective gynaecological, orthopaedic or general surgical 
procedures were entered in this study. All the patients 
gave informed consent. Both in-patients and day cases 
were included in the study. During the preoperative 
assessment, a history of smoking and alcohol consump- 
tion were noted. The in-patients were given 20 mg 
temazepam po as premeditation about 60-90 min betbre 
surgery. 

Patients were randomized to receive one of the com- 
binations of drugs for induction of anaesthesia. On 
arrival in the anaesthetic room ECG, oxygen saturation 
and non-invasive blood pressure monitoring were 
instituted. After preoxygenation, all patients received 
I lag.kg -I fentanyl iv. Anaesthesia was induced one 
minute later with 2.5 mg. kg -I propofol (Group P) iv, or 

1.5 mg.kg -~ lidocaine followed 30 see later by 5 
mg-kg -t thiopentone (Group LT), or midazolam 0.1 
rag. kg -j followed three minutes later by 5 mg.kg -I 
thiopentone (Group MT). The LMA (women size #3; 
men size #4) lubricated with water soluble jelly (K-Y) 
was inserted by the method described by Brain, 2 one 
minute after the induction of anaesthesia by one of the 
investigators (EY or RHJ) who was unaware of the 
drugs used. He noted any occurrence of the following 
adverse responses: inadequate jaw relaxation, gagging, 
coughing, limb or head movement, hiccoughs and laryn- 
gospasm. A bolus of propofol was given to deepen the 
anaesthetic to facilitate the insertion, if desired by the 
investigator inserting the LMA. A response was graded 
as mild if it was transient and minimal; moderate if this 
lasted more than a few seconds but resolved within 20 
see; and severe if it was sustained or needed propofol to 
allow LMA insertion. The overall ease of insertion of 
LMA was assessed as excellent, satisfactory or poor on 
a three point scale. Absence of any adverse response 
denoted excellent conditions, and a mild response not 
affecting the ease of insertion meant satisfactory condi- 
tions. Conditions were considered poor if the patient 
demonstrated moderate or severe adverse responses to 
LMA insertion, or if additional iv anaesthetic agent was 
required to deepen the anaesthetic level (bolus of propo- 
fol). 

After insertion of the LMA, anaesthesia was contin- 
ued with N20 66% in 02 and isoflurane 2%. Manual 
ventilation was employed if necessary. The study ended 
when the patient was considered to have reached an ade- 
quate depth of inhalational anaesthesia. 

The data were analysed using Student's t test, a chi 
squared test or Fisher's exact test as appropriate. The 
5% level of probability (P < 0.05) being taken as signifi- 
cant. The effect of the sex of the patient was analysed 
by fitting a linear logistic model. 

Results 
One hundred and fifty patients were equally and ran- 
domly divided into three groups. The groups were simi- 
lar in the age and the weight of the patients but there 
were more women in group LT than in the other groups 
(P = 0.0279). The incidence of premedication, smoking 
and alcohol consumption was similar in all groups 
(Table I). 

Insertion of the LMA was assessed as poor in 16 
(32%) patients (P = 0.0001) in group LT, 4 (8%) in 
group P and 2 (4%) in group MT (Figure). For all three 
groups the proportion of patients with a satisfactory 
assessment was about 113 of the patients graded either 
satisfactory or excellent. We therefore compared the 
proportion of all the patients who were graded either 
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TABLE ! Demographic data and incidence of premeditation, smok- 
ing and alcohol consumption 

Lidocaine/ Midazoland 
Propofol Thiopentone Thiopentone 
n = 5 0  n = 5 0  n = 5 0  P 

M/F 27123 15135 26/24 0.027 
Age: yr (SD) 43.1 (14.6) 45.6 (12.7) 42.9 (13.9) NS 
Weight: kg (SD) 72.3 (10.4) 68.5 (I 1.2) 69.5 (13.9) NS 
Premeditation 18 (36%) 22 (44%) 21 (42%) NS 
Smoking 15 (30%) 14 (28%) 13 (26%) NS 
Alcohol 29 (58%) 27 (54%) 35 (70%) NS 
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TABLE I11 Influence of premedication, smoking and alcohol con- 
sumption of the patient on LMA insertion in patients with conditions 
graded poor or satisfactory 

Lidocaine/ Midazolam/ 
Propofol Thiopentone Thiopentone 
n =  17 n = 2 5  n =  14 P 

Premedieation 6 (35.3%) 6 (24.0%) 5 (35.7%) NS 
Smoking 6 (35.3%) 5 (20.0%) 3 (21.4%) NS 
Alcohol 10 (58.8%) 14 (56.0%) 9 (64.3%) NS 

TABLE IV Linear logistic model for group and .sex of the patients, 
with fitted and observed probabilities for obtaining excellent or satis- 
factory condition 

P (Excellent/Satisfactory) 

Sex Group Fitted Observed 

M P 0.894 0.889 
LT 0.551 0.600 
MT 0.946 0.923 
P 0.950 0.956 
LT 0.735 0.714 
MT 0.975 1.000 

FIGURE Overall assessment of LMA insertion. *LT group has sig- 
nificantly high number of poor insertions = (P < 0.0001). 

TABLE II Overall assessment of LMA insertion 

Lidocaine/ Midazolam/ 
Propofol Thiopentone Thiopentone 

Assessment n = 50 n = 50 n = 50 P 

Excellent and 46 (92%) 34 (68%) 48 (96%) 0.0001" 
Satisfactory 

Poor 4 (8%) 16 (32%) 2 (4%) 0.0001 * 

*Group P and MT compared with LT. 

excellent  or satisfactory (Table 11). Groups P and MT 
were similar to each other, and superior conditions for 
LMA insertion were observed in both these groups com- 
pared with group LT (P = 0.0001). The proportion of  
the patients graded as poor or  satisfactory who received 
premedication, smoked or consumed alcohol was simi- 
lar in all three groups (Table III). 

Because the proportion of  women was higher in 
group LT than in groups P and MT, an analysis was 
required to determine whether the poorer performance 
of  the group LT was related to the sex of  the patients. A 
linear logistic model containing terms representing all 
the treatment groups and the sex of  the patient was fitted 

TABLE V Incidence of side effects 

Lidocable/ Midazolam/ 
Propofol Thiopentone Thiopentone 

Assessment n = 50 n = 50 n = 50 P 

Inadequate jaw 12 (24%) I I (22%) 3 (6%) NS 
relaxation 

Gagging 4 (8%) 11 (22%)* 3 (6%) 0.042 
Coughing I (2%) I (2%) 2 (4%) NS 
Limb movement 8 (16%) 12 (24%)* 2 (4%) 0.03 I 
Head movement 2 (4%) I (2%) 3 (6%) NS 
Hiccoughs I (2%) 2 (4%) 7 (14%)'1" 0.032 
Laryngospasm 0 14 (28%)* 3 (6%) 0.0001 

*Significant, compared with Propofol and Midazolam-Thiopentone 
groups. 
"l'Compared with Propofol and Lidocaine-Thiopontone groups. 

and showed that the sex of  the patient had no effect on 
the outcome (Table IV). 

The main difference between the three groups was the 
occurrence of  gagging in 11 (22%) (P  = 0.042), l imb 
movement in 12 (24%) (P = 0.031) and laryngospasm in 
14 (28%) (P = 0.0001) patients in group LT compared 
with groups P and MT. The incidence of  hiccough was 
higher in group C (P = 0.032) than in groups P and LT 
(Table V). 

Discussion 
Propofol is particularly well suited for the insertion of  
the LMA because of  its greater depressant effect on air- 
way reflexes than that of  thiopentone. 6 Brown et  al.  "~ 
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compared propofol with thiopentone and found that 
thiopentone alone was associated with a higher inci- 
dence of gagging on LMA insertion and that propofol 
was more effective in providing satisfactory conditions. 

Scanlon et  al. 4 also compared the conditions for LMA 
insertion after either propofol (2.5 mg. kg -I) or thiopen- 
tone (5 mg.kg-t). However, their patients received 
assisted ventilation for two minutes with isoflurane 2% 
in oxygen 50% and nitrous oxide via a face mask before 
the insertion of the LMA. They showed that thiopentone 
was associated with a higher incidence of adverse 
responses (76%) than was propofol (26%). It is suggest- 
ed that thiopentone increases airway irritability because 
of the relatively greater depressant effect of the drug on 
the sympathetic than on the parasympathetic reflex 
arch. '5 it is clear that successful insertion with thiopen- 
tone would require either adequate reflex suppression or 
a deeper plane of anaesthesia. 

We used 1.5 mg-kg -j lidocaine iv, because this dose 
has been shown to be effective for the suppression of 
cough reflex in both awake s and anaesthetised patients. 9 
The use of lidocaine prior to thiopentone in our patients 
was associated with a lower incidence of side effects 
than in those of Scanlon et  al. 4 

The conditions for LMA insertion were e x c e l l e n t  in 
50% and satisfactory in 18%, but were poor in 32% of 
patients. 

We used midazolam because it does not enhance air- 
way reactivity and has a synergistic effect with thiopen- 
tone. t3 It also has a relatively short elimination half-life 
(I--4 hr). 14 With a dose of midazolam 0. I mg. kg-' most 
of the patients were sleepy though easily rousable. A 
pre-calculated dose of thiopentone (5 mg.kg- ' )  was 
used because  the aim was a deeper plane of anaesthesia 
with greater suppression of airway reflexes. Thiopen- 
tone was given three minutes after midazolam because 
the peak effect of iv midazolam is observed after four 
minutes ~3 and it is essential that the peak effects of both 
thiopentone and midazolam coincide to provide optimal 
conditions. 

The midazolam and thiopentone combination provid- 
ed excellent conditions in 72% and satisfactory in 24% 
patients. These are comparable with those of propofol 
which were 66% and 26% respectively. 

We randomised the patients into different groups by 
assigning them a number betbre they were entered into 
this study, but more women were  recruited in group LT 
and this predominance could have been  avoided if we 
had stratified by sex. We applied logistic regression 
analysis to evaluate the effect of sex on LMA insertion. 
This analysis showed that there was no influence of sex 
on the results (Table IV). 

Recently, Stoneham et  al. ,2 compared saline-propofol 

TABLE Vl Cost o f thedrugs  

Prices in Pounds sterling 

Drug Group P Group LT Group MT 

Fentanyl (100 pg) 0.24 0.24 0.24 
2 ml 

Propofifl (200 mg) 3.88 - - 
20 ml 

Thiopentonc (500 rag) - 1.45 1.45 
+ Water for Injection 
20 ml 

Lidocaine ( 100 mg) - 0.30 - 
10 ml 

Midazolam (10 rag) - - 1.01 
5ml  

Total cost 4.12 1.99 2.70 
Savings 48% 35% 

Source: British National Formulary, No.30 (Sept. 1995); A joint 
publication of British Medical Association and the Royal Pharma- 
cological Society of Great Britain. 

with lidocaine-propofol combination ['or LMA insertion 
and reported a high incidence of difficulties (38%) and 
airway obstruction (25%) with propofol alone, but the 
patients in their study received propofol at a relatively 
slow rate of 600 ml.hr  -~ (10 ml. rain-') for induction. 
Our results with propofol show a much lower incidence 
of poor insertion (8%), and none of our patients had air- 
way obstruction. Fentanyl iv given to our patients may 
have contributed in improving the conditions lot the 
LMA insertion. 

Comparison of the costs incurred by using these three 
combinations is shown in Table VI. Approximately 
24,000 anaesthetics are administered annually at the 
hospital where this study was carried out. The LMA is 
used in about 60% of these patients (departmental 
audit). Even if propofol is considered necessary for 
many of these e.g., day cases, we feel that a midazolam- 
thiopentone combination could be a suitable alternative 
in approximately five to six thousand patients, saving up 
to s in one year. 

To conclude, our results show that fentanyl I pg. kg -t 
and midazolam 0.1 rag. kg-' iv followed three minutes 
later by thiopentone 5 mg. kg-' is equally effective in 
providing optimal conditions compared with fentanyl I 
IJg" kg -I and propofol 2.5 rag-kg -I for the insertion of 
LMA in ASA grade I or 2 patients and is a viable and 
less expensive alternative. 
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