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ABSTRACT

BACKGROUND
Haemodynamic changes during laryngoscopy and intubation are the major concern during induction under general anaesthesia.
Our study aims to compare the haemodynamic changes between etomidate versus a combination of etomidate and propofol.

MATERIALS AND METHODS
Sixty patients in age group of 18-50 years of ASA grade I and II were divided randomly into two groups of thirty patients each.
Haemodynamic data was observed and compared. Sample size was taken for convenience.

RESULTS

Statistically significant difference was found in heart rate (p=0.000 at induction; p=0.0001 at 1 min after intubation) and MAP in
both the groups at 0 min (p=0.0008) and after 1 minute (p=0.004) of induction with haemodynamic parameters significantly
higher in etomidate group than the etofol group. There was no statistically significant difference at 2 mins, 5 mins, 10 mins, 20

mins, 30 mins and 60 mins between the two groups.

CONCLUSION

The combination of etomidate and propofol is an alternative to etomidate alone in patients where laryngoscopic response to

haemodynamic parameters is a concern.
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BACKGROUND
Haemodynamic stability during laryngoscopy and intubation
with minimal side effects is the main objective of any
anaesthetist. Pressor response to laryngoscopy is due to
receptors present at the tongue base that get stimulated,
catecholamines rise in levels of adrenaline and nor-
adrenaline, stimulation of the laryngeal and tracheal
receptors. The arterial pressure may rise to 20-25 mmHg and
peak is usually seen 30-35 seconds after laryngoscopy. On
one hand, laryngoscopy leads to sympathetic responses
leading to tachyarrhythmias and hypertension! increased
intracranial tension and greater myocardial workload. On the
other hand, induction agents cause vasodilation and
obliteration of autonomic nervous system leading to
hypotension.23

A single induction agent may cause haemodynamic
changes.4 Propofol is the most commonly induction agent due
to its fast action and short time of action. But anaesthesia
using propofol as induction agent lead to hypotension,
bradycardia.56
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Etomidate is relatively cardio stable without any
histamine release, but it causes Injection pain,
thrombophlebitis and huge incidence of emesis. Etomidate
also does not satisfactorily attenuate sympathetic
laryngoscopic responses.’8 and has been known to
occasionally cause ventricular tachycardia and fibrillation.?

Such haemodynamic changes are well tolerated in normal
individuals but may be life threatening in cardiac patients and
patients of increased intracranial pressue.

We took this study to know if the haemodynamic changes
after laryngoscopy and intubation can be decreased by
decreasing the doses of etomidate and propofol together.
Hence, we studied the difference in haemodynamic changes
by comparing etomidate with a combination of etomidate and
propofol (etofol).

Aim of The Study

To evaluate and compare the efficacy of etomidate and etofol
as induction agents in maintaining haemodynamic stability in
elective surgery under general anaesthesia.

MATERIALS AND METHODS

This non randomized control trial study was conducted in the
department of anaesthesiology Maharishi Markandeshwar
institute of medical sciences and research Mullana, after
approval from Institutional Ethical Committee, 60 patients
aged 18 to 50 years of ASA grading I and II scheduled for
elective surgery of 2 hrs., duration general anaesthesia were
taken and divided into two groups. Hypertensive, diabetic,
epileptics and pregnant patients and patients with
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hepatorenal and respiratory diseases were excluded from our
study. Sample size was taken for convenience.

Baseline heart rate (Preoperative), systolic blood
pressure (SBP), diastolic blood pressure (DBP), mean blood
pressure (MBP) and oxygen saturation (SPO2) and end tidal
carbon dioxide (ETCO2) were noted.

Anaesthesiologist who was blinded to the study
monitored and recorded Heart rate, systolic blood pressure,
diastolic blood pressure, mean arterial blood pressure and
oxygen saturation before induction and after induction at 1
minute, 2 minute, 5 minutes, 10 minutes, 20 minutes, 30
minutes, 60 minute.

Statistical Analysis

Mean and standard deviations of all the parameters were
calculated out. Statistical analysis was done using SPSS-
Version 21. Unpaired ‘t’ test was done to calculate the p-value
(p < 0.05 was considered significant).

RESULTS

This non randomized control trial study was carried out on
60 patients between the age group 18-50 years at MMIMSR,
Mullana to evaluate the hemodynamic effects of etomidate
and etofol as induction agent in elective surgeries.

. Statistical
Variable | Groupl | GrouplIl | p Value Significance
37.60 37.62
Age 964 906 0.265 NS
Sex (M/F) 18/12 28/10 0.279 NS
Weight (kg)| 57.5+1.6 | 58.1+1.8 0.232 NS

Table 1. Demographic Data

There was no statistically significant difference in the
demographic data of the two groups with respect to age, sex
and weight.

Time Group I Group II p Value
Baseline 84.5+9.8 81.2+11.8 0.255

At 0 Minute 86.7 + 8.3 75.8+9.2 0.000s
At 1 Minute 84.8+8.7 744 9.1 0.0001s
At 2 Minutes | 80.8 +10.2 78.7+83 0.372Ns
At 5 Minutes 79.6 +9.6 765738 0.167Ns
At 10 Minutes | 784 +9.2 755+7.6 0.219Ns
At 30 Minutes | 78.5 £ 10.5 74974 0.154ns
At 60 Minutes | 78.5 +10.0 74375 0.079Ns

Table 2. Heart Rate

There was no statistically significant difference in the
demographic data of the two groups with respect to age, sex
and weight.

Time Group I Group II p Value
Baseline 102.1+4.9 103.+44 0.213Ns
At 0 Minute 103 +6.8 97.3+5.6 0.0008*
At 1 Minute 944 + 6.4 92.1+74 0.004*
At 2 Minutes 96.0 + 8.2 974 +4.4 0.379Ns
At 5 Minutes 95.2+6.8 96.1 + 4.5 0.536Ns
At 10 Minutes | 94.6+5.6 95.7 +3.5 0.359Ns
At 30 Minutes | 95.1+6.1 95.6+5.4 0.722Ns
At 60 Minutes | 95.3+5.8 96.0 +4.7 0.612Ns

Table 3. Mean Blood Pressure

As evident from the table the baseline heart rate was
comparable among the groups. Mean HR in Group I was 84.5
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+ 9.8 and in group Il was 81.2 + 11.8. Tachycardia was seen
in group I at 0 minute (p=0.000) and at 1 minute (p=0.0001)
as compared to baseline. This was statistically significant
when compared to group II. But there was marginal increase
in heart rate from the baseline and did not require any
clinical intervention.

Mean baseline MBP in Group I was 102.1 + 4.9 in group II
was103.6 * 4.4. Tachycardia was seen in group I at 0 minute
(p=0.000) and at 1 minute (p=0.0001) as compared to
baseline. This was statistically significant when compared to
group II. But there was marginal increase in heart rate from
the baseline and did not require any clinical intervention.

DISCUSSION

Endotracheal intubation may lead to sympathetic effects like
dysrhythmia, hypertension, myocardial ischemia, infarction,
hypoxia, hypercapnia, laryngospasm, bronchospasm, raised
intraocular and intracranial pressure. Such haemodynamic
changes are well tolerated in normal individuals but may be
life threatening in cardiac patients and may lead to
complications like stroke, ischaemia, myocardial infarction
and even death. There has been search of an ideal induction
agent that is haemodynamically stable during laryngoscopy
and without side effects since the advent of anaesthesia.10

Thiopentone, Etomidate, Propofol, Midazolam, and
Ketamine are the commonly used induction agents.!112 There
are concerns regarding smooth induction and emergence
from anaesthesia with thiopentone, midazolam and
ketamine.13 Propofol and Etomidate have emerged as the
preferred induction agents.14. 15

Propofol has a fast and smooth induction with reduced
chance of emesis.1617 Propofol leads to haemodynamic
instablity as it decreases systemic vascular resistance causing
hypotension.? It also leads to respiratory depression and pain
on injection.18.19

Etomidate is devoid of any effect on sympathetic nervous
system or baroreceptor regulatory system and causes
minimal respiratory depression.20: 21 It acts on peripheral
alpha-2B adrenergic receptors causing vasoconstriction.22
But increased chance of emesis which may cause aspiration,
myoclonus, thrombophlebitis and adrenal insufficiency with
decreased cortisol are its side adverse effects.49.23.24 [t causes
reversible inhibition of 11-f-hydroxylase, hence preventing
the conversion of 11-deoxy cortisol to cortisol. Single-dose
etomidate inhibits 11-B-hydroxylase in 5-8 hours
postoperatively- Also, it does not effectively blunt the
sympathetic response to laryngoscopy leading to increased
intracranial tension and increased myocardial workload. It
also may cause ventricular tachycardia and fibrillation may
be seen.?

Neither propofol nor etomidate is the preferred induction
agent for hypertensives, elderly patients and patients of
ASAIII and IV or MAP<70 mmHg. If etomidate is used in such
patients, it also does not blunt laryngoscopic sympathetic
response.

In view of the above adverse effects of the two drugs used
individually, we used a combination of propofol, and
etomidate called Etofol where we reduced the dose of
Etomidate (0.15 mg/kg) and propofol (1 mg/kg) and
compared its haemodynamic effects with 0.3 mg/kg
etomidate. We took both the drugs under strict aseptic
conditions in separate injectors as done by Yagan O et al8 as
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infection has been reported with propofol contamination.25 26
At the time when Yagan et al published their study, they
quoted that apart from their study, only 3 studies are done
previously using etofol as induction agent.8 With etofol, dose
of both the drugs is decreased to half of their individual
higher doses. Taking combination of both the drugs aims at
better haemodynamic stability and induction with decreased
incidence of pain on injection and myoclonus.8

Combination of different induction agents has been used
in the past which cause an evident decrease in anaesthetic,
better sedation and amnesia, decreased side effects and
reduce cost.10

Demographic profile with respect to age, sex and weight
were comparable in both the groups and consistent with the
study by K Meena et al with age group (p=0.178) and gender
distribution (p=0.241).2

Statistically significant difference was found in heart rate,
SBP, DBP and MAP in both the groups at 0 min and after 1
minute of induction with hemodynamic parameters
significantly higher in etomidate group than the etofol group
but did not require any clinical intervention. There was no
statistically significant difference at 2min, 5min, 10min,
20min, 30min and 60 minutes between the two groups

Similar results seen by Yagan O et al support our study.8
Our findings are also consistent with the study done by
Hosseinzadeh who found the etofol to be more
haemodynamically stable as compared to the etomidate
alone.2”

Muriel et al compared propofol, thiopental and etomidate
and found a statistically significant increase in systolic and
diastolic arterial pressure and HR in the etomidate group
after intubation. Moller et al compared propofol and
etomidate where Propofol group showed a statistically
significant hypotension while statistically significant
hypertension was seen in the etomidate group. Compared
with etomidate, the use of propofol was determined to have
caused less hypertension and tachycardia after intubation.28

Weiss Bloom L] et al. postulated that addition of fentanyl
5-10 mcg kg-1 to etomidate is needed to avoid
haemodynamic laryngoscopic response. But such a high dose
of fentanyl leads to hypotension and nausea and vomiting.
Etofol may also decrease requirement of opioids like fentanyl.

Earlier studies have compared the haemodynamic
changes only during induction. Saricaoglu et al. compared
haemodynamic changes of propofol, etomidate and etofol
only during anaesthesia induction.2 Hosseinzadeh et al
compared haemodynamic changes of propofol, etomidate and
etofol during LMA insertion.2?” Our study compared etofol
with etomidate and, not only during anaesthesia induction
but after tracheal intubation.

CONCLUSION

Combination of etomidate and propofol is an alternative to
etomidate alone in patients where laryngoscopic response to
haemodynamic parameters is a concern.
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