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Comparison of Sevoflurane Versus Ketamine for Induction of
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ABSTRACT

Objective: To find out ideal induction agent in paediatric cases. We compared induction time, hemodynamic variation
and oxygen saturation with ketamine and sevoflurane in paediatric patients undergoing different surgeries.
Methodology: A randomized controlled trial was conducted at Department of Anaesthesia Children Hospital, PIMS,
Islamabad from December 2018 to May 2019. We enrolled a total of 130 paediatric patients of either gender with
age 4-12 years, who were planned for surgery under general anaesthesia. Patients were randomly allocated into two
groups for anaesthesia induction. Group S patients received 8% Sevoflurane given via face mask in 100% oxygen at
FGF of 6L/min and group K patients received Ketamine 1 mg/kg body weight via intravenous route. Mean time of
induction, heart rate response, mean arterial pressure (MAP) response and oxygen saturation after induction was
measured at one and two minutes and compared in both groups. All information was recorded via study Proforma
and SPSS version 17 was used for data analysis.

Results: Mean age of group S patients was 6.8 years + 2.9 and in group K patients was 7.3 years + 2.5 (P=0.372). There
were 73.8% males and 26.2% females in group S and 61.5% males and 38.5% females in group K. Mean induction
time in group S patients was 56.2 seconds + 27.7 and in group K patients was 71.2 seconds + 37.3 (P=0.011). The
induction time was significantly shorter in group S patients as compared to group K patients. At one minute, mean
heart rate in group S patients was 112.4 bpm + 18.8 and in group K patients was 121.9 bpm + 18.7 (P=0.005). At two
minutes, mean heart rate in group S patients was 115.4 bpm * 17.5 and in group K patients was 123.9 bpm + 18.8
(P=0.008). At one minute, MAP in group S patients was 60.1 mmHg + 6.1 and in group K patients was 73.6 mmHg +
9.2 (P=0.001). At two minutes, MAP in group S patients was 60.4 mmHg + 6.4 and in group K patients was 76.3 mmHg
+10.8 (P=0.001). At one minute, mean oxygen saturation in group S patients was 99.8% + 0.54 and in group K patients
was 99.7% + 0.44 (P=0.477). At two minutes, oxygen saturation in group S patients was 99.8% + 0.54 and in group K
patients was 99.6% + 1.53 (P=0.253).

Conclusion: Sevoflurane as aninhalational induction agent is a better choice in children due to shorter induction time
and stable hemodynamic response as compared to ketamine, an intravenous induction agent.
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Introduction The induction period might be shorter but is

Induction of anaesthesia in children is a challenging importance as is associated with risk of developing

task for Anaesthesiologists. The children are adverse systemic hemodynamics in various surgical

2,3 . . . .
irritable, anxious and uncooperative preoperatively procedures.®” In paediatrics, both inhalational and

because of fear of separation from their parents.! intravenous anesthetics are used for anaesthesia
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induction. Commonly wused agents include
sevoflurane, ketamine and propofol. Sevoflurane is
most commonly used inhalational anesthetic in
children.* Sevoflurane has been considered as well
tolerated because of its pleasant smell. It is
associated with rapid induction time, rapid
emergence and easy control of depth of anesthesia.
> With the emergence of sevoflurane, an efficient
and instant approach of anaesthesia induction has
been established. Sevoflurane is better tolerated in
cardiac patients as well.® Ketamine is widely used
intravenous anesthetic in children undergoing any
surgery and is preferred by many anesthesiologists
because of its potent analgesic effect.” 8

amnestic and

Ketamine also has sedative

bronchodilator effect. It preserves respiratory
function. ° Propofol is commonly used induction
agent but it causes pain on injection as well as
cardiorespiratory depression. It does not provide
analgesia. 1° Many studies have been conducted to
compare induction time and hemodynamic
response with sevoflurane and ketamine. A study by
Yu M et al. reported a significantly shorter induction
time with sevoflurane compared to ketamine (28 +7
s vs. 195 %34 s), similarly they noted a shorter
recovery time from anaesthesia with sevoflurane.”

A study by Nakayama S et al. concluded that
ketamine was significantly associated with
decreased oxygen saturation (<96%) compared to
sevoflurane (18.0% vs. 3.0%).!! In our department
both

techniques are in use based on the choice of

intravenous and inhalational induction
anaesthetist. In our clinical observation inhalational
agents have more rapid onset of action as compared
to intravenous agents. We aimed to gather an
evidence-based data to find out which technique is

well suited at our set up.

Methodology
This randomized control trial was conducted at
Children Hospital,
Pakistan Institute of Medical Sciences, Islamabad.

Department of Anaesthesia,

Duration of study was six months (December 2018
to May 2019). The study was carried out after
getting approval from hospital ethical committee.
Consecutive non probability sampling technique was
used. Children of age 4 to 12 years, both genders,
undergoing surgery under general anaesthesia and
in whom intravenous line was already in place were
included. Paediatric patients having allergy to
sevoflurane & ketamine, diagnosed cardiac &
respiratory diseases and anticipated difficult airway
were excluded. Preoperative assessment was done
one day before surgery and patients were kept nil
per month for 6 hours for solid food and 2 hours for
clear fluids. Written informed consent was taken
from parents or guardian of patients. In
preoperative period intravenous line was secured.
Upon arrival in operation theatre, blood pressure
cuff, pulse oximeter and electrocardiograph leads
were attached. Monitoring of blood pressure,
oxygen saturation, heart rate and
electrocardiograph was initiated. Patients were
premedicated with 0.05mg/kg midazolam given
intravenously for anxiolytic effect. Patients were
randomly allocated to two groups by the lottery
method. Group S patients received 8%
SEVOFLURANE given via face mask with 100%
Oxygen at 6 L/minute and group K patients received
KETAMINE 1mg/kg body weight via intravenous
route. Anesthesia induction time was noted from
start of medications to loss of eyelash reflex or loss
of communication. This time was measured with a
stop watch used by anaesthesia assistant. The
hemodynamic parameters in terms of heart rate
(HR), systolic, diastolic blood pressure, mean arterial
(MAP)

monitored and noted before induction then at 1

pressure and oxygen saturation were
minute and 2 minutes. The study outcome was
measured in terms of comparison of time of
induction, heart rate, mean arterial pressure and
oxygen saturation between the two study groups.
The collected data was entered and analyzed using

SPSS version 17.0.
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Results

A total of 130 patients were enrolled in this study.
Mean age of group S patients was 6.8 years £ 2.9 and
in group K patients was 7.3 years + 2.5 (p =0.372)
Table I. There were 73.8% males and 26.2% females

in group S and 61.5% males and 38.5% females in

group K (p =0.134) Table Il

Table I: Mean age in both groups

Mean Age P-value
Groups SD
(Years) t-test
Sevoflurane
6.8 2.9
0.372
Ketamine 7.3 2.5

(gender distribution)

Table Il: Demographic Profile of the study Population

Group P-Value
Gender Sevoflurane| Ketamine Total Chi-
Square
48 40 88
Males
73.8% 61.5% |67.7%
17 25 42
Females 0.134
26.2% 38.5% [32.3% '
65 65 130
Total 100.0
100.0% 100.0%
%

Table IV: Mean heart rate at different times in both groups
HR
Mean heart P-value
Groups (beats/m| SD
rate . t-test
in)
Sevoflurane 109.2 23.4
Time Zero 0.621
Ketamine 107.3 19.7
Sevoflurane 112.4 18.8
1 Mint 0.005
Ketamine 121.9 18.7
Sevoflurane 115.4 17.5
2 Mint 0.008
Ketamine 123.9 18.8
Table V: MAP at different times in both groups
Mean
Artrial MAP P-VALUE
Groups SD
Pressure (mmHg) t-TEST
(MAP)
Sevoflurane
TIME 63.1 9.5
0.185
ZERO Ketamine 64.9 6.6
Sevoflurane 60.1 6.1
1 MIN 0.001
Ketamine 73.6 9.2
Sevoflurane 60.4 6.4
2 MIN 0.001
Ketamine 76.3 10.8

Table VI Mean oxygen saturation at different times in both

Table Ill: Mean induction time in both groups

Mean Induction
. P-value
Groups Time Std. Dev
t-test
(Seconds)
Sevoflurane 56.2 27.7
0.011
Ketamine 71.2 37.3

groups
Oxygen Mean P-VALUE
. Groups SD
Saturation (%) t-TEST
Sevoflurane 995 | 0.64
Time Zero 0.548
Ketamine 99.6 | 0.52
Sevoflurane 99.8 0.54
1 Mint 0.477
Ketamine 99.7 | 0.44
Sevoflurane 99.8 0.54
2 Mint 0.253
Ketamine 99.6 1.53
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Mean induction time in group S patients was 56.2
seconds + 27.7 and in group K patients was 71.2
seconds = 37.3 (p =0.011) Table Ill. The induction
time was significantly shorter in group S patients as
compared to group K patients. At the time of
induction, mean heart rate in group S patients was
109.2 bpm £ 23.4 and in group K patients was 107.3
bpm * 19.7 (p =0.621). At one minute, mean heart
rate in group S patients was 112.4 bpm + 18.8 and in
group K patients was 121.9 bpm + 18.7 (p =0.005).
At two minutes, mean heart rate in group S patients
was 115.4 bpm + 17.5 and in group K patients was
123.9 bpm + 18.8 (p =0.008) Table IV. Induction with
Ketamine was associated with significantly higher
mean heart rate at one and two minutes as
At the
time of induction, MAP in group S patients was 63.1

compared to induction with Sevoflurane.

mmHg £ 9.5 and in group K patients was 64.9 mmHg
+ 6.6 (p =0.185). At one minute, MAP in group S
patients was 60.1 mmHg + 6.1 and in group K
patients was 73.6 mmHg £ 9.2 (p =0.001). At two
minutes, MAP in group S patients was 60.4 mmHg +
6.4 and in group K patients was 76.3 mmHg + 10.8 (p
=0.001) Table V.

Induction with Ketamine was associated with
significantly higher MAP at one and two minutes as
At the
time of induction, mean oxygen saturation in group

compared to induction with Sevoflurane.

S patients was 99.5% + 0.64 and in group K patients
was 99.6% + 0.52 (p =0.548). At one minute, mean
oxygen saturation in group S patients was 99.8% +
0.54 and in group K patients was 99.7% + 0.44 (p
=0.477). At two minutes, oxygen saturation in group
S patients was 99.8% + 0.54 and in group K patients
was 99.6% + 1.53 (p =0.253) Table 6. The oxygen
saturation was not statistically significant in both
groups at one and two minutes.

Discussion
Induction of anaesthesia in children is a difficult task.

Preoperatively, children are anxious because of
separation anxiety, fasting and fear of feeling pain.!2

Several agents are used for anaesthesia induction in
paediatric population. This randomized control
study was planned to compare the efficacy of
sevoflurane versus ketamine in terms of induction
time, hemodynamic variations and respiratory
effects in paediatric surgeries. Our current study
showed that induction time was significantly shorter
in patients with sevoflurane induction as compared
to patients with ketamine induction. Induction with
ketamine was also associated with significantly
higher mean heart rate and MAP at one and two
minutes as compared to induction with sevoflurane.
However, oxygen saturation after induction was not
statistically significant in both intervention groups.

Our results are similar with already published data
on the subject.Yu M et al. compared effects of
sevoflurane anesthesia induction and compared
them with those of ketamine anaesthesia in
pediatric patients. Their

sevoflurane group showed

results showed that
shorter time for
anaesthesia induction, lower HR and higher oxygen
saturation, when compared with ketamine.’
However, in the present study, we did not find any
significant difference in oxygen saturation in both
the groups. Our results are in agreement with the
study by Han D et al. They compared the effects of
sevoflurane-midazolam-sufentanyl and ketamine-
midazolam-sufentanyl during anesthesia induction
in children. They demonstrated higher heart rate
and mean arterial pressure with ketamine as
compared to sevoflurane. They concluded that
sevoflurane resulted in more stable hemodynamic
effects after induction as compared to ketamine.?

Kocabas S et al. in their study assessed the
hemodynamic after  anaesthesia
with
midazolam in

responses

induction sevoflurane and ketamine-

paediatric patients undergoing
lithotripsy. Their results demonstrated that systolic
and diastolic arterial blood pressure at all
measurements throughout the procedure were
than  with

sevoflurane. *In another study, Zeyneloglu P et al.

higher with ketamine-midazolam
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the induction characteristics of

sevoflurane in children with congenital heart disease

investigated

and compared them with healthy controls. Their
results showed that induction with sevoflurane was
effective and resulted in stable hemodynamic
response.®

Use of sevoflurane is also associated with early
emergence. Result of another study showed that
sevoflurane was associated with early recovery time
when compared to intravenous agent propofol. *In
a randomized control trial by Liu W et al., induction
with sevoflurane was compared with intranasal
ketamine for MRI anaesthesia in children and
patients in which sevoflurane induction was done
had earlier induction and quick recovery. ¥

safe and

Sevoflurane is reliable agent for

anaesthesia induction in paediatric patients.
Literature review and present study demonstrated
shorter anesthesia induction time and stable
hemodynamics with sevoflurane as compared to
ketamine and other intravenous induction agents.

This study was a single center study. Multi-center
studies are believed to provide more accurate
results, especially with large number of patients

involved in the study

Conclusion
Sevoflurane as an inhalational induction agent is a

better choice in children due to shorter induction
time and relatively stable hemodynamic response as
compared to ketamine, an intravenous induction
agent.
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