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Abstract 
Objective : To comparatively evaluate the conditions for laryngeal mask airway 

insertion using ketamine with propofol VS propofol alone in children Background: 

LMA is one of the most important airway devices in the modern anesthesia and a 

number of induction agents and adjuncts have been tried to facilitate smooth 

insertion of LMA. Methods: A total of 100 children, ASA grade I and II, aged 3-12 

years of both sexes, scheduled to undergo short elective surgeries under general 

anesthesia were included in the study, they devided into two groups 50 patients 

each: Group I (P): received 5 ml normal saline, followed by propofol 3.5 mg/kg IV 

and Group II (PK): received ketamine 0.5 mg/kg, diluted with NS to a total volume 

of 5 ml, followed by propofol 3 mg/kg IV. Results: MAP and HR decreased 

significantly in groups P compared to baseline values throughout the study period 

(post induction, at 1, 3, 5 and 10 minutes after LMA insertion).while Group PK 

showed significant increase in HR and  blood pressure shortly after induction .The 

incidence of complete jaw relaxation and full mouth opening was significantly 

higher in groups PK (80% of patients respectively) as compared to group P (40%, P 

<0.001) and LMA insertion was easy in most of the patients in groups PK (18 out of 

20) when compared to group P (12/20).The incidence of swallowing, coughing/ 

gagging,  and head/limb movements was more in the propofol group. Conclusions: 

Ketofol is preferred than propofol alone in maintaining hemodynamic stability and 

better LMA insertion conditions. 
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Introduction 
The insertion of LMA requires 

sufficient depth of anesthesia for the 

jaw muscles to relax and the inserted 

LMA to be tolerated without undue 

coughing, gagging, breath holding and 

patient movement (Brimacombe and 

Berry, 1996). Propofol is the preferred 

induction agent for Laryngeal mask 

airway (LMA) insertion which is 

widely used for providing general 

anesthesia in children (White, 1988). It 

allows easy insertion of LMA by 

depressing airway reflexes. However, 

adverse effects include dose-dependent 

cardiorespiratory depression, injection 

pain and no analgesic properties 

(Arora, 2008). 

 

The addition of adjuvants, such as 

midazolam, ketamine, low dose muscle 

relaxants, opioids and sevoflurane have 

been advocated to further improve the 

LMA insertion conditions (Chui and 

Cheam, 1998). Ketamine use as a 

single induction agent, however, is 

limited by emergence hallucinations, 

elevation of blood pressure and heart 

rate due to its sympathomimetic effects 

and increased intracranial pressure 

(Strayer and Nelson, 2008). 

 

Patients and methods 
With the approval of our University 

Ethical Committee, this randomized, 

prospective, double-blinded study was 

conducted in El-Minia University 

Hospital during the period from 

February 2016 to December 2016. A 

total of 100 children, ASA grade I and 

II, aged 3-12 years of both sexes, 

scheduled to undergo short elective 

surgeries under general anesthesia were 

included in the study. Patients with 
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suspected difficult airway, with incr-

eased risk of gastric regurge, with 

cardiac or pulmonary abnormalities, 

neuromuscular disease or with known 

allergy to any of the study drugs were 

excluded. After obtaining informed 

parental consent, patients were divided 

randomly into two groups, according to 

computer generated numbers, having 

50 patients each: Group I (P): received 

5 ml normal saline, followed by 

propofol 3.5 mg/kg IV and Group II 

(PK): received ketamine 0.5 mg/kg, 

diluted with NS to a total volume of 5 

ml, followed by propofol 3 mg/kg IV. 

 

After standard monitoring of ECG, 

SpO2, MAP and temperature, all 

patients were premedicated with 

atropine 0.01 mg/kg. The patients were 

preoxygenated for 3 minutes before 

induction of anesthesia. Anesthesia was 

induced with propofol, given over 15 

seconds, 2 min. after the study drug. 

The induction agents were prepared 

and administered to the patients by an 

anesthetist not involved in the study. At 

90 seconds after induction of 

anesthesia, insertion of the appropriate 

size LMA was performed, using the 

standard Brain method, by an experi-

enced anesthetist who was blinded to 

the medications given. If the first 

attempt of LMA insertion was unsucce-

ssful, the patient had a subsequent 

bolus dose of propofol 1 mg/kg and 

ventilated with face mask. A maximum 

of 3 attempts were allowed for 

insertion of the LMA and insertion 

condition assessment was done only for 

the first attempt.  All patients were 

assessed with regards to: 

Hemodyanamic parameters: Heart rate 

(HR), mean blood pressure (MBP) and 

oxygen saturation (SpO2) and all these 

parameters were monitored conti-

nuously and recorded at the following 

time intervals: baseline value, imme-

diately after induction, 1 minute after 

LMA insertion and thereafter at 3, 5 

and 10 minutes after LMA insertion. 

Also, we recorded the following 

measurements: LMA insertion condi-

tions, Number of attempts of LMA 

insertion. 

 

Results 
This randomized, prospective, double-

blinded study was conducted on 100 

children scheduled to undergo short 

elective surgeries under general anes-

thesia. They were randomly divided 

into two equal groups fifty children per 

each group. According to the drugs 

used for induction of anesthesia. There 

were no statistically significant differ-

rences among the three groups with 

regard to age, weight and sex 

distribution.(Table:1) 

 

Table (1): Demographic data: 

 

variables Group (P) Group (PK) 

Age (years) 8.7±3.9 8.9±3.5 

Gender (male/female) 30/20 29/21 

Weight (kg) 24.2± 6.5 22.4±7.4 

 

 

 

MAP decreased significantly in groups 

P compared to baseline values 

throughout the study period (post 

induction, at 1, 3, 5 and 10 minutes 

after LMA insertion). Group PK 

showed significant increase in blood 

pressure shortly after induction. 

Regarding heart rate changes, group P 

showed significant decrease in HR 

compared to baseline values at all 

measurement points. In addition, After 

induction, HR was significantly higher 

in group PK than its value in group P. 

Concerning the LMA insertion 

conditions, the incidence of complete 

jaw relaxation and full mouth opening 

was significantly higher in groups PK 

(80% of patients respectively) as 
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compared to group P (40%, P <0.001) 

and LMA insertion was easy in most of 

the patients in groups PK (18 out of 20) 

when compared to group P (12/20). 

The incidence of swallowing, coughing 

/gagging, and head/limb movements 

was more in the propofol group. Partial 

laryngospasm occurred in two patients 

in group PK. LMA insertion score was 

significantly better in PK group (6.9± 

0.94) than the summed score for group 

P (8.6±1.7). 

 

Discussion 
Various adjuvants such as ketamine, 

midazolam, low-dose muscle relaxants, 

opioids and sevoflurane have been 

coadministered with propofol to 

facilitate smooth LMA insertion, while 

using lower doses of propofol (Gupta et 

al., 2011). Our data demonstrated that 

MAP and HR decreased significantly 

in groups P compared to baseline 

values throughout the study period 

(post induction, at 1, 3, 5 and 10 

minutes after LMA insertion). while 

Group PK showed significant increase 

in HR and  blood pressure shortly after 

induction and this correlates with the 

observations of Goyagi et al.,. Who 

found a significant decrease in BP and 

HR from preinduction values, after 

propofol induction with 1.95–2.6 

mg/kg and before insertion of LMA 

(Goyagi et al., 2003). Another study 

was conducted on 100 children who 

were randomly divided into 2 groups to 

have either IV fentanyl 2μg/kg or 

ketamine 0.5 mg/kg, before induction 

of anesthesia with propofol 3.5 mg/kg. 

The results showed that the HR, 

systolic, diastolic and mean arterial BP 

was consistently higher in the ketamine 

group (Singh et al., 2011). Concerning 

the LMA insertion conditions, our 

study has shown better overall LMA 

insertion conditions in groups PK 

compared to P group, this correlates 

also with the results of Goel et al.,.  

 

Who confirmed more acceptable 

insertion conditions in PK and PM 

groups, compared to propofol alone 

group, with no significant difference  

between PK and PM groups (Goel et 

al., 2008). Begec et al., studied 80 

children who received either alfentanil 

20μg/kg or Ketamine 0.5 mg/kg before 

anesthetic induction and concluded that 

Ketamine propofol combination may 

be preferred for proseal LMA insertion 

in children (Begec et al., 2009) 

 

Conclusions 
From the present study we concluded 

that the addition of ketamine 0.5 mg/kg 

to propofol 3 mg/kg provides suitable 

insertion conditions of LMA in sponta-

neously breathing children with hemo-

dynamic stability than Propofol alone 

(3.5 mg/kg). 
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