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INTRODUCTION 
Propofol is one of the most widely utilised induction agents for the 
placement of a laryngeal mask airway in children1,2. When used as a 
sole anaesthetic agent, children require a larger dose of propofol for 
LMA insertion than adults3,4. Hypotension, bradycardia, apnea, and 
hypoventilation are all possible side effects of such a high induction 
dose 5,6,7 to which youngsters are particularly susceptible. Ketamine 
is well-known for its ability to maintain airway reexes active and as a 
sympathetic cardiorespiratory stimulant, reducing cardiorespiratory 
depression. When ketamine is used with propofol, it produces an 
additive effect of propofol's GABA agonism and Ketamine's NMDA 
Receptor antagonism, allowing us to use lower doses of propofol for 
induction while reducing the incidence of hypotension and respiratory 
depression8,9,10. Because the medications' actions complement one 
another, there will be fewer side effects.

Co-induction is the practice of delivering a minor dose of a sedative or 
other anaesthetic agent to minimise the overall dose of the induction 
agent. It has been used successfully in adults, but with mixed results on 
recovery9,10. Many investigations have been carried out using 
ketamine and propofol in sedative concentrations. These 
investigations were able to demonstrate the benet of combining 
propofol with low-dose ketamine in terms of maintaining 
hemodynamic parameters while reducing recovery time. The goal of 
this study was to see how the combination of ketamine and propofol 
affects the LMA insertion qualities, hemodynamic alterations, and 
recovery in children undergoing daycare surgery.

AIMS AND OBJECTIVES:
To study the efcacy of ketamine co-induction with propofol for 
laryngeal \mask airway insertion in children of 5 -12 year age range for 
infra-umbilical surgeries in a tertiary care hospital, a prospective 
randomized controlled study.

1. To study the ease of laryngeal mask airway insertion with propofol 
alone and propofol in combination with ketamine.
2. To study the comparison of hemodynamic changes with propofol 
alone and propofol in combination with ketamine.
3. To study the comparison of duration of recovery with propofol alone 
and propofol in combination with ketamine

MATERIALS AND METHODS:
A prospective randomized controlled study was done in children of age 
5 -12 years for infra umbilical surgeries in a tertiary care hospital. The 
study will recruit children between the age of 5-12 years who belong to 
ASA-I and ASA-II patients of both sexes presenting for elective 
surgeries at PESIMSR KUPPAM hospital. The study will be carried 
out on 60 patients, scheduled for various elective surgical procedures 
under general anaesthesia belonging to ASA-I and ASA-II. Normal 
saline and Ketamine 0.5mg/kg were given 2 minutes before the 
induction dosage of propofol in the P (propofol) and PK (propofol-
ketamine) groups, respectively. Induction with propofol 2.5 mg/kg 
was given to groups (P and PK), LMA was inserted 60 seconds later, 
and insertion conditions were examined. Heart rate and blood pressure 
were measured immediately after the propofol bolus, then every 
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minute until the LMA was inserted up to 2 minutes afterwards for 
every 5 min till the end of surgery. Steward's score was used to gauge 
recovery.

INCLUSION CRITERIA:
1) Children belonging to ASA I and II
2) Children between ages 5 and 12
3) Child undergoing general (Infra umbilical) and urogenital surgeries 
lasting for 45 to 60 mins.

EXCLUSION CRITERIA:
1. Children belonging to ASA 3 and 4
2. Difcult airway with mallampati grades 3 and 4.
3. Sepsis.
4. Hyperreactive airway disease.
5. Obese individuals.
6. Features of raised intracranial tension.
7. Patients allergic to eggs.

OBSERVATION AND RESULTS
The two groups were similar in age, gender, weight, duration of 
procedure and types of surgical procedures performed.

In this study, HR, NIBP, ECG, SpO2, and ETCO2 were all monitored 
intraoperatively in the children. The heart rate and blood pressure were 
measured immediately after the propofol bolus, then every minute 
until 2 minutes after the LMA was inserted, and then every 5 minutes 
throughout the procedure.

Graph 1: Shows the comparison of Mean heart rate among two groups            
P and PK groups at baseline and time intervals of 1 min (Induction ), 2 
min (After LMA insertion), 5 min, 15 min, 30 min intraoperatively and 
5 and 30 min Postoperatively.From graph 1, preoperatively there is no 
signicant difference between heart rate in P and PK groups with P 
value of 0.07. 

Graph 2: Shows the comparison of Mean Arterial Pressure (MAP) at      
baseline and after induction and the percentage of decrease in MAP 
between the two groups P and PK groups

From graph 2, preoperatively there is a signicant difference in 
baseline MAP is noted in both P and PK groups, but after induction, 
there is a signicant decrease in MAP with a Mean % of decrease of 
15.39 % in the P group when compared to the PK group with Mean % 
of decrease of 10.62%. This emphasizes the stable hemodynamic 
condition in the PK group compared with the P group

Graph 3: Shows the comparison of Mean Arterial Pressure (MAP) 
among two groups P and PK groups at baseline and time intervals of 1 
min (Induction), 2 min (After LMA insertion), 5 min, 15 min, 30 min 
intraoperatively

At all measurement times, MAP was higher in Group PK than in Group 

P, indicating that the PK group had stronger hemodynamic stability. 
When compared to baseline values, HR values in both groups were 
well maintained at all measurement intervals, with a modest increase 
following LMA implantation in both groups. Between Groups P and 
PK, there was no statistically signicant difference in HR.    

Distribution of study population according to additional bolus 
given

Table 1 – shows the distribution of the study population according 
to the amount of additional bolus of Propofol given between both P 
and PK groups.

*p value=<0.05

Graph 4: Shows the Comparison of the distribution of the study 
population according to the amount of additional bolus of 
Propofol given between both P and PK groups.

Table 1 and graph 4 show the Comparison of the distribution of the 
study population according to the amount of additional bolus of 
Propofol given between both P and PK groups, emphasizing the need 
for more additional bolus dose of propofol in propofol alone P group 
when compared to PK group which is a statistically signicant 
difference with P value 0.001.

Distribution of the study population according to Propofol Dose 
consumed in mg/kg and total dose of Propofol used

Table 2 Shows the distribution of the study population according 
to the Propofol Dose consumed in mg/kg.

Graph 5: Shows the Comparison of the distribution of the study 
population according to the Propofol Dose consumed in mg/kg.

Table 2 and graph 5 shows the Propofol Dose consumed in mg/kg is 
3.40 mg/kg in the P Group compared to 2.85 mg/kg in the PK group 
with a statistically signicant P value of 0.0001.
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Additional Bolus 
dosage

P+K P p-value

5 mg 10 0 0.001*
33.3% 0.0%

10 mg 13 2
43.3% 6.7%

15 mg 4 11
13.3% 36.7%

20 mg 0 10
0.0% 33.3%

25 mg 0 6
0.0% 20.0%

30 mg 0 1
0.0% 3.3%

Nil 3 0
10.0% 0.0%

Total 30 30
100.0% 100.0%

Group Mean SD p-value
Propofol Dose consumed in mg/kg PK 2.85 0.15 0.0001

P 3.40 0.23
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Distribution of the study population according to the recovery 
score at the end of surgery

Graph 6: Shows the comparison of the distribution of the study 
population  according to the recovery score at the end of surgery 
between two groups P and PK

Graph 6 depicts that there is no signicant difference in recovery score 
at the end of surgery between the 2 groups with a P value of <0.15.

Distribution of study population according to Mean Recovery 
time

Graph 7: Shows the comparison of Mean Recovery time after 
surgery according to the Steward score between the two groups P 
and PK groups

Graph 7 depicts the information that in this study, the PK group takes a 
longer duration of time for recovery after the surgery with a mean of 
59.6 min in comparison with early recovery in propofol with 36.33 
min, the difference is statistically signicant with a P value of 0.001

RESULTS:
In comparison to propofol alone (0/30), ketamine co-induction with 
propofol created comparable better conditions for LMA placement (3/ 
30) but statistically insignicant. It considerably lowered the induction 
dose of propofol by consuming a 3.40 mg/kg dose of Propofol alone 
compared to the 2.85 mg/kg dose of Propofol in co-induction with 
ketamine for LMA insertion [p 0.005] and reduced the related side 
effects.

In comparison to pre-induction, the heart rate values decreased in both 
groups after the induction except after LMA insertion where there is a 
slight increase in HR between the 2 groups but not above baseline. The 
difference in the decrease of HR between the 2 groups is not 
statistically signicant.

In comparison to pre-induction MAP, after induction, there is a 
signicant decrease in MAP with a Mean % of decrease of 15.39 % in 
the P group when compared to the PK group with a Mean % of decrease 
of 10.62%.

In comparison to pre-induction MAP, after induction, there is a 
decrease in MAP in both groups. There is a signicant difference in the 
decrease of MAP with the P group showing a greater decrease in MAP 
in comparison to the PK group with a P value of <0.001 up to 30 
minutes after induction. But the hemodynamic stability is at the 
expense of recovery time with the PK group with a mean of 59.6 min 
taking a signicantly longer recovery time compared to the P group 
with a mean of 36.33 min with a P value <0.001.

CONCLUSION
This study found that co-induction with ketamine before propofol 
induction for LMA insertion in children reduces the total dose of 
propofol necessary for induction, although this benet comes at the 
cost of a longer recovery time. Ketamine co-induction with propofol 
improved hemodynamic  stability signicantly.

DISCUSSION
The use of LMA in children is becoming more widespread in recent 
times, especially in ambulatory surgeries. Obtundation of airway 

reexes is required for smooth LMA insertion to avoid coughing, 
gagging, head and limb movements, or laryngospasm. Achieve 
adequate mouth opening, necessitates the requirement of sufcient 
depth of anaesthesia.

Propofol is the best induction agent for ambulatory procedures (6th 
Miller) because of its rapid elimination, quick recovery, and lower risk 
of postoperative nausea and vomiting. When Propofol is administered 
alone, however, greater doses are needed to suppress pharyngeal and 
laryngeal reexes, which might lead to cardiac depression and make 
LMA insertion conditions undesirable. Various medication 
combinations have been explored, including propofol-fentanyl, 
propofol-ketamine, and propofol- midazolam which will reduce the 
dosage of propofol and the related side effects.

In the study conducted by Okuyama, K., Inomata et al11, they have 
noticed in women, pre-treatment with a low dose of ketamine reduces 
the estimated effect site concentration of propofol required for loss of 
consciousness and placement of a laryngeal mask airway. They found 
that pre-treatment with ketamine 0.2 mg/kg lowered the propofol 
concentration necessary for both loss of consciousness and LMA 
insertion in women by 22% and 33%, respectively.

Erdogan., Begec Z et al12 in their study reported that ketamine + 
propofol generated LMA insertion settings similar to propofol, but 
with a reduced requirement of propofol dose for induction.

In a study by S. Goel et al13, none of the patients in co-induction 
groups PK (Propofol and ketamine) and PM (Propofol and 
Midazolam) required an additional bolus dose of propofol for LMA 
insertion in comparison to 22% of patients requiring an extra bolus 
dose in propofol alone group.
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