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A B S T R A C T

Purpose: To compare two different doses of propofol for laryngeal mask airway (LMA) 
insertion in children undergoing out‑patient surgeries. Background: Insertion of LMA just 
after anesthesia induction is facilitated using propofol. However, the optimal dose of 
this drug not determined yet as heavy doses may lead to severe complications, whereas 
lower doses may not be quite as effective. Methods: In a double‑blind randomized clinical 
trial, 120 children undergoing out‑patient surgeries were recruited to receive intravenous 
propofol at a dose of either 2.5 mg/kg (group 1) or 3.5 mg/kg (group 2) for induction. 
Intravenous midazolam (0.03 mg/kg) and fentanyl (1 µg/kg) were used as pre‑medication 
in all patients and anesthesia induction was initiated using lidocaine (1 mg/kg) prior to 
propofol administration. Hemodynamic changes, probable complications, quality of the 
established airway and number of attempts for LMA insertion were compared between 
two groups. Results: There were no differences in systolic and diastolic blood pressure, 
heart rate, peripheral oxygen saturation and intraoperative complications between the 
groups (P>0.05). LMA insertion was successful at the first attempt in 55 (93.2%) and 
54 (91.5%) cases in group 1 and group 2, respectively (P>0.05). The efficiency of the 
established airways was adequate in all the patients of both groups. Conclusion: It seems 
that propofol doses of 2.5 and 3.5 mg/kg are equally effective for LMA insertion 
following intravenous midazolam, fentanyl, and lidocaine.
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insertion. Scanlon et al. reported better results of  LMA 
insertion while using propofol (2.5 mg/kg) compared with 
thiopental (5 mg/kg).[3] On the other hand, in their study, 
Bahk et al. recommended not using single propofol in LMA 
insertion.[4] Numerous medications including lidocaine, 
midazolam, low-dose muscle relaxants and opioids have 
been added to hypnotic agents to assist LMA insertion. 
In general, administering several of  the above mentioned 
medications for LMA insertion procedure increases the 
success rate to more than 90%.[2] Recommended induction 
doses for propofol are 2.9 mg/kg in an infant younger than 
2 years and 2.2 mg/kg in children 6-12 years.[5] The aim of  
the present study was to determine the most appropriate 
of  two propofol doses in LMA insertion while maintaining 
spontaneous breathing without encountering unwanted 
complications including hypotension and apnea in children.

METHODS

In a double-blind randomized clinical trial, which was 
approved by the ethics committee of  University of  Medical 
Sciences, 120 children undergoing different operations in 

INTRODUCTION

Being a standard and widely accepted supraglottic airway 
device for airway management in children, laryngeal 
mask airway (LMA) has been commonly used in the 
field	of 	pediatric	anesthesia	since	1990.[1] LMA insertion, 
however, is not always achieved easily, a gentle technique 
is of  great importance throughout this procedure. 
Appropriate anesthetic depth along with sufficient 
muscle relaxation is required to prevent complications 
such as cough, struggling, laryngospasm, and patient 
movement.[2] At the present time, propofol is accepted 
as the most frequently administered medication for LMA 
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university	affiliated	Children’s	Hospital	were	randomized	
into two groups of  60 patients from May 2009 to May 2011. 
Prior to the study, written informed parental consents 
were obtained from all patients’ parents. All children 
were American Society of  Anesthesiologists (ASA) 
class 1 or II patients weighing less than 20 kg. The 
children underwent out-patient surgeries including inguinal 
herniorrhaphy, cryptorchidism surgery and etc., Children 
with airway anomalies and history of  upper respiratory tract 
complication within previous 4 weeks were excluded.[6] In all 
patients, pre-medication was performed using midazolam 
(0.03 mg/kg/IV) and fentanyl (1 µg/kg/IV) (few minutes 
before separation from parents) and anesthesia induction 
was initiated using lidocaine (1 mg/kg).[7] Group 1 (n=60) was 
given propofol with a dose of  2.5 mg/kg and group 2 (n=60) 
was given propofol with a dose of  3.5 mg/kg. FiO2 100% 
before LMA insertion and FiO2 mixed with air 50% after 
LMA insertion were administered. Moreover, ventilation 
was managed as assisted spontaneous ventilation in 
both groups to keep Etco2 less than 45 mmHg. Heart 
rate (HR), systolic and diastolic blood pressure (BP), and 
peripheral oxygen saturation (SpO2) were recorded before 
induction (after iv pre-medication), immediately after LMA 
insertion, and in 10 and 20 min (by anesthesia nurse that 
was blind to propofol dosage). Appropriate LMA size 
was calculated based on the bodyweight; LMA size 1 was 
used for weight <5 kg, size 1.5 for 5-10 kg and size 2 for 
10‑20	kg.	Rotational	LMA	insertion	with	partially	inflated	
technique was administered in all patients. The success rate 
of 	LMA	insertion	at	first	attempt	was	evaluated	based	on	
the	ventilation	status;	easy	ventilation	was	defined	as	the	
presence of  normal capnogram wave and lack of  air leak 
after LMA insertion. In case of  poor ventilation, LMA was 
removed and reinserted. A rescue propofol dose of  2 mg/kg 
was used whenever there was resistance to LMA insertion 
or the patient moved.

Ventilation via LMA was graded as adequate (rectangular 
capnographic wave form was obtained with no air leak at 
airway pressure of  20 cm H2O), possible (capnographic 
wave form was obtained with air leak at airway pressure less 
than 20 cm H2O) and impossible (no capnographic trace 
detected).[8] The patient was excluded from the study in 
case of  a failure in successful LMA insertion after second 
attempt. In all patients, anesthesia was maintained with 
isoflurane	(1‑2%).	Demographic	data,	number	of 	attempts	
for	LMA	 insertion,	and	efficiency	of 	established	airway	
were listed. The incidence of  complications including 
cough, resistance to LMA insertion and apnea was recorded 
as well. Finally probable complications, ease of  insertion 
and grade of  established airway ventilation were compared.

To	achieve	a	power	of 	80%	(insertion	success	first	try)	with	
a type I error rate of  0.05, the sample size was calculated 

as sixty patients for each group. Data were presented as 
mean ± standard deviation. Obtained data were analyzed 
using SPSS (Statistical Package for the Social Sciences) 
ver. 16.0. Chi-square or Fisher’s exact tests were used to 
study the qualitative data, T-test for independent groups 
to compare quantitative variables and repeated measures 
analysis to evaluate the vital indices in both groups. A P value 
less	than	0.05	was	considered	statistically	significant.

RESULTS

One hundred and twenty children were included in the study; 
meanwhile two patients were excluded because of  failure 
in LMA insertion (these patients intubated for surgery). 
Data obtained from 118 children were later analyzed: 
59 individuals in each group. There were no differences 
in gender, age, and weight between the groups (P>0.05)]. 
Furthermore,	 no	 significant	 differences	 in	 systolic	 and	
diastolic BP, HR, and SpO2 were detected between two 
groups at different recorded times P>0.05, Figures 1-4 
group 1 and group 2, respectively (P>0.05). LMA insertion 
was accomplished at the second attempt in 4 (6.8%) and 
5 (8.5%) children in groups 1 and 2, respectively (P>0.05). 
The	efficiency	of 	the	established	airways	was	adequate	in	all	
the patients of  the both groups. In addition, intraoperative 
complications (cough, resistance to LMA insertion and 
apnea) were observed in 6 (10.1%) and 1 (1.6%) patients 
in groups 1 and 2, respectively (P=0.11).

DISCUSSION

In the present study, comparing both groups revealed no 
statistically	significant	difference	regarding	the	number	of 	
attempts for LMA insertion, complications and the success 
of  insertion.

Overall more than 90% of  the attempts led to successful 
insertion.	This	finding	is	in	accordance	with	the	study	by	
Allsop et al. who reported successful insertion in all their 
patients.[9] Ti et al. studied the efficacy of  intravenous 
propofol	with	the	dose	of 	3	mg/kg	versus	sevoflurane	for	
LMA insertion in adults and concluded that the advantages 
of  this dose of  medication were quick LMA insertion and 
fewer attempts.[10] In contrast, Bahk et al. concluded that none 
of  the proposed doses of  propofol (2.5, 3, 3.5, and 4 mg/kg), 
compared with ketamine plus lidocaine spray group, were 
associated with appropriate results, yet there was increased 
risk of  complications (apnea and airway obstruction).[4]

With regard to the complications following propofol 
administration, there have been controversial results; in a 
study carried out by Scanlon et al.	the	efficacy	of 	propofol	
administration with those of  2.5 mg/kg for LMA insertion 
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was studied on 35 children and the results were compared 
with a group receiving thiopental.[3] The complications, in 
this study, were observed in 26% of  the cases of  propofol 
group,	which	was	significantly	less	than	the	thiopental	group.	
Consequently propofol was suggested to be utilized in 
children for LMA insertion.[3] In our study, the complications 
associated with this dose of  the medication were 10% (mostly 
resist to LMA insertion) in group I and 3.3% in the other 
group. Therefore, the results obtained from our study are in 
better status regarding complications compared with those 
of  the study by Scanlon et al.[3] Administering pre-medication 
may have contributed to this difference. It has already been 
proven that pre-medication using midazolam or fentanyl 
or a combination of  both could decrease the required dose 
of 	propofol	and	its	related	complications	significantly.[11-14] 
Martelew et al. in a study carried out on children, concluded 
that pre-medication could decrease complications such as 
hypotension	and	apnea	significantly.[11] In the study of  Park 
et al.,	 a	 significant	 difference	was	 reported	 in	 the	EC50	
of  the propofol for LMA insertion in the patients having 
received remifentanyl compared with the patients having 

received normal saline.[15] We also used midazolam, fentanyl, 
and lidocaine as premedication in both groups which could 
explain the low complication rates in both groups. In 
contrast, Allsop et al. studied LMA insertion success rate 
in children having received propofol doses of  2.5, 3, and 
3.5 mg/kg with no pre-medication. In their study, easier 
insertions were achieved in the latter group.[9]

In contrast, successful LMA insertion was similarly 
achieved using both propofol doses of  2.5 and 3.5 mg/kg 
in the present study. In the study of  Baik et al.,	the	efficacy	
of  propofol based on target plasma concentration was 
evaluated. It was concluded that higher concentrations 
of  the medication led to easier insertion. However, they 
could cause hypotension as well.[16,17] In our study, despite 
being	statistically	 insignificant,	hypotension	and	increase	
in HR until 10 min, which was followed by a decrease in 
HR	were	observed	in	both	groups.	These	findings	are	all	
in accordance with Allsop et al. report as well.[9]

The present study has certain limitations. One of  the 
limitations of  the present study could be examining only 

Figure 3: Heart rate changes at different recorded times between 
two groups

Figure 1: Systolic blood pressure changes at different recorded times 
between two groups

Figure 4: SpO2 changes at different recorded times between two 
groups

Figure 2: Diastolic blood pressure changes at different recorded times 
between two groups
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two doses of  propofol (2.5 and 3.5 mg/kg). Further 
studies investigating wider ranges of  proposed doses 
are recommended. In the present study, the route of  
administering pre-medication was intravenous, which was 
due to unavailability of  oral agents such as midazolamin 
our	 country.	This	 could	 limit	 generalizing	 our	findings.	
As	 the	 rate	 of 	 the	 complications	was	 not	 sufficient	 to	
be compared with the hemodynamic variables, it seems 
that further studies with larger number of  patients and 
consequently higher rates of  complications are required to 
achieve a solid relation in this regard. Nevertheless, using 
pre-medication could be considered as an advantageous 
factor over the previous similar studies.[9]

In conclusion, it seems that propofol doses of  2.5 and 
3.5 mg/kg have no superiority over each other in LMA 
insertion in children.
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