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Original Article

Hemodynamic Responses to Etomidate
Versus Ketamine-Thiopental Sodium
Combination for Anesthetic Induction in

Coronary Artery Bypass Graft Surgery
Patients with Low Ejection Fraction: A
Double-Blind, Randomized, Clinical Trial

ABSTRACT

Background: During induction of anesthesia and intubation,
hemodynamic changes are very important; especially in
patients with coronary artery disease (CAD) and left ventricular
dysfunction. A little information is available on the hemodynamic
effects of a combination of ketamine-thiopental for induction of
anesthesia in patients undergoing coronary artery bypass graft
(CABG) surgery, with impaired ventricular function.

Aim: The aim of this study was to compare the hemodynamic
responses to etomidate versus ketamine-thiopental sodium
combination for anesthetic induction in CABG surgery patients
with low ejection fraction (EF<45%).

Materials and Methods: In a double blind randomized clinical
trial, a total of 100 patients, scheduled for elective CABG
surgery were randomly assigned into two groups. These
patients received either etomidate or ketamine-thiopental
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sodium combination at induction of anesthesia. Hemodynamics
variable were measured and recorded at baseline, immediately
before and after laryngoscopy and intubation, one, two and
three minutes after intubation. Also, muscle twitching incidence
among patients in two groups was evaluated.

Results: No significant differences between the two groups
regarding the changes of hemodynamic variables including
systolic and diastolic arterial blood pressure, mean arterial
pressure and heart rate, were notice (p>0.05). Muscle twitching
was not observed in the two groups.

Conclusion: Hemodynamic stability after administration of
ketamine-thiopental sodium combination for induction of
anesthesia in patients undergoing CABG surgery, with impaired
ventricular function, supports the clinical impression that this
combination is safe in CABG surgery patients with low EF.
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INTRODUCTION

During induction of anesthesia and intubation, hemodynamic
changes are very important; especially in patients with CAD and
left ventricular dysfunction. These patients who presented for
CABG surgery are a high-risk group among the cardiac surgical
population [1,2]. Laryngoscopy and endotracheal intubation is a
standard technique of airway management in general anesthesia
for cardiac surgery. This procedure is a noxious stimulus, which
can provoke untoward response in the cardiovascular, respiratory
and other physiological systems such as tachycardia, hypertension,
and arrhythmia which can be deleterious in patients with poor
cardiovascular reserve [3]. These hemodynamic changes may alter
the delicate balance between myocardial oxygen demand and
supply and consequently precipitate myocardial ischemia in patients
with CAD [4]. Anesthetic induction techniques in patients with CAD
undergoing CABG surgery are usually based on considerations such
as minimizing intubation stress response, effects on myocardial
oxygen supply and hemodynamic stability [2]. Many studies
have been conducted to investigate the effects of wide variety of
induction agents such as propofol, thiopental, midazolam, fentanyl
and ketamine, on these hemodynamic changes [2, 5, 6].

Etomidate, which is an imidazole derivative and an ester, is the
most commonly used anesthetic induction agent and characterized
by rapid onset, with minimal side effects on cardiovascular and
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respiratory functions, as well as minimum histamine release. These
properties make it especially useful for cardiac-compromised patients
[7]. However, it has been shown that single bolus of etomidate,
blunts the hypothalamic—pituitary—adrenal (HPA) axis response for
more than 24 hour after operation in patients undergoing elective
cardiac surgery [8]. Activation of HPA axis is an essential component
of the general adaptation to illness and stress and contributes to
the maintenance of cellular and organ homeostasis. Some studies
suggest an association between etomidate administration, adrenal
insufficiency (caused by reversible inhibition of cortisol synthesis),
and increased mortality [8,9]. On the other hand, it has been shown
that relative adrenal insufficiency in elective cardiopulmonary bypass
(CPB) surgery patients may induce postoperative vasopressor
dependency [9].

Ketamine is a fast-acting dissociative anesthetic agent. It has
unique cardiovascular effects; it stimulates the cardiovascular
system and is usually associated with increases in blood pressure,
heart rate, and cardiac output. These stimulating effects may be
blunted by reducing the dose or combination of ketamine with
benzodiazepines [10]. Thiopental is a barbiturate that is widely used
for the induction of anesthesia and can causes a dose-dependent
reduction in cardiac output, stroke volume and systemic vascular
resistance which associated with a compensatory tachycardia [10].
In theory, the opposing hemodynamic effects of these two drugs
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[Table/Fig-1]: Flow chart of the study

Group Ketamine+ thiopental | Etomidate+ placebo
MAP Mean (SD) Mean (SD)
Excluded (n=16) Baseline 97.64+21.68 92.36+15.15
Not meeting inclusion criteria (n=5) -
Declined to participate (n=11) Immediately before laryngoscopy and 68.38+13.65 69.40+15.03
intubation
Immediately after laryngoscopy and 92.86+25.38 94.42424 .97
intubation
One minute after intubation 92.66+22.92 97.66+24.59
Allocated to i ion — Etomid. . . .
e e Two minutes after intubation 91.82+20.82 92.22421.77
RErHved el Soaten Anler G {(R=A0) Three minutes after intubation 87.94+19.71 88.44+19.20

[Table/Fig-4]: Adjusted MAP in six measurements in the two groups,

F (3.44, 327.07) = 1.325, p= .264, eta2 = .014., Adjusted for: Age, Gender, Ejection fraction

Group
Systolic arterial blood pressure

Ketamine+ thiopental
Mean (SD)

Etomidate+ placebo
Mean (SD)

Variable All subjects Ketamine+ Etomidate+ p-value
(N=100) thiopental placebo
(N=50) (N=50)
Age (years) | Mean (SD) |61.17 (8.18) | 59.82 (7.72) | 62.52(8.49) 0.091
Range 43-74 43-65 45-74
Gender Male 64 29(58.00) 35(70.00) 0.211
Female 36 21(42.00) 15(30.00)
BMI (Kg/m?) 24.2+2.8 24.3+2.5 23.9+3.4 0.19

Baseline 140.22+27.35 136.48+21.67
Immediately before laryngoscopy and 95.60+18.86 96.20+20.43
intubation

Immediately after laryngoscopy and 123.84+29.22 128.84+38.49
intubation

One minute after intubation 128.96+30.94 132.96+32.43
Two minutes after intubation 127.16+27.02 130.30+27.49
Three minutes after intubation 119.98+25.68 126.36+25.42

[Table/Fig-2]: Demographic characteristics of patients in the two groups., Data are

[Table/Fig-5]: Adjusted systolic arterial blood pressure in six measurements in the

two groups., F (3.28, 312.26) = 0.537, p= .674, eta2 = .006., Adjusted for: Age, Gender, Ejection
fraction.

expressed as the mean + standard deviation, Statistical significance was set at p < 0.05

Group Ketamine+ thiopental | Etomidate+ placebo
Heart Rate Mean (SD) Mean (SD)

Baseline 77.64(15.34) 73.94(14.07)
Immediately before laryngoscopy and 74.38(14.44) 70.82(10.92)
intubation

Immediately after laryngoscopy and 81.86(16.46) 79.60(13.61)
intubation

One minute after intubation 81.66(15.98) 79.84(1313)
Two minutes after intubation 79.82(15.44) 77.06(13.01)
Three minutes after intubation 77.94(16.32) 74.22(12.69)

Group Ketamine+ thiopental | Etomidate+ placebo
Diastolic arterial blood pressure Mean (SD) Mean (SD)

Baseline 70.08+12.58 66.28+12.21
Immediately before laryngoscopy and 53.74+13.40 52.92+14.74
intubation

Immediately after laryngoscopy and 69.36+16.32 72.38+19.83
intubation

One minute after intubation 70.40+16.39 71.18+19.21
Two minutes after intubation 70.74+16.84 70.76+16.77
Three minutes after intubation 67.92+15.70 67.28+15.52

[Table/Fig-3]: Adjusted heart rate in six measurements in the two groups., F (3.37,

320.78) = 0.833, p=.488, eta2 = .009 , Adjusted for: Age, Gender, Ejection fraction

(ketamine and thiopental), might be complementary and minimize
overall adverse effects. In balanced anesthesia, a mixture of small
amounts of several anesthetic drugs concurrently administrated,
which summates the advantages, but not the disadvantages of the
individual components of the mixture [11]. Considering the concept
of balanced anesthesia and also, a little information available on
the hemodynamic effects of a combination of ketamine-thiopental
in patients undergoing CABG surgery, with impaired ventricular
function, this study was conducted to compare the hemodynamic
responses to etomidate versus ketamine-thiopental sodium
combination for anesthetic induction in CABG surgery patients with
low EF.

MATERIALS AND METHODS

After approval from the institutional ethics committee and written
informed consent from the patients, a total of 100 patients of both
sexes, aged 40 - 75 years, with CAD and left ventricular dysfunction
(EF < 45%) [2], scheduled for elective CABG surgery with CPB,
were included in this double blind randomized, clinical study.

Exclusion criteria included known adrenal insufficiency, chronic
inflammatory diseases, history of steroid use in the preceding
six months, use of etomidate or thiopental within one week
preoperatively, known sensitivity to thiopental or etomidate, serious
psychiatric, endocrine or neurological illnesses, tracheal intubation
time more than 30 seconds, sepsis, endocarditis, combined

[Table/Fig-6]: Adjusted diastolic arterial blood pressure in six measurements in the

two groups., F (3.65, 347.56) = 0.696, p= .582, eta2 = .007., Adjusted for: Age, Gender, Ejection
fraction

Group Gender(n) Mean+(SD)
Ketamine+ thiopental Female(21) 41.24+3.34
Male(29) 42.16+1.25

Etomidate+ placebo Female(15) 42.12+2.21
Male(35) 40.92+2.45

[Table/Fig-7]: Adjusted ejection fraction between the interactions of gender with two

groups., F(1,96)=0.427, p=.515, Adjusted for: Age

cardiac valve surgery with CABG and Bentall surgery. The study
was performed from August 2012 to September 2013 in the
cardiac surgery unit and the open heart intensive care unit (ICU) of
a teaching hospital affiliated to Mazandaran University of Medical
Sciences, Sari, Iran.

Patients who meet the inclusion criteria were randomly allocated
to group A and group B (50 patients in each group) by the sealed
envelope technique. Patient allocation was performed by a nurse
who was unaware of the study groups, according to numbers
generated by the computer generated list. In the operating room
and before induction of anesthesia, 5 cc/kg Ringer lactate were
infused for all patients via an intravenous line.

Also electrocardiogram, invasive arterial blood pressure, and pulse
oximeter were applied for all patients and baseline systolic and
diastolic arterial blood pressure (SAP, DAP), mean arterial pressure
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(MAP) and heart rate (HR) were measured and recorded for all of
them.

Then all patients received fentanyl (2ug/kg) and midazolam (0.03
mg/kg) intravenously as premedication. One minute later, patients
in group A were induced with ketamine 1mg/kg and thiopental
sodium 3 mg/kg and group B, was induced with etomidate 0.2mg/
kg and also placebo (normal saline). Considering that in group A,
ketamine and Thiopental were prepared in two separate syringes
and then administered separately for induction, so we use a syringe
containing etomidate and another syringe which contained normal
saline as a placebo for group B. All syringes were covered with
masking tape to conceal any details of product. The end point of
anesthesia induction was loss of eyelash reflex. Then, all patients
received 1.5 mg/kg succinylcholine for muscle relaxation to facilitate
intubation. One minute after succinylcholine administration, tracheal
intubation was performed. Hemodynamic variables including SAP,
DAP, MAP and HR were measured immediately before and after
laryngoscopy and intubation, one, two and three minutes after
intubation. Laryngoscopy and anesthesia administration was done
by an anesthesiologist who was blinded to the study groups.
The duration of laryngoscopy and intubation were recorded for
each patient. If the blood pressure decreased to less than 20% of
patient’s baseline, ephedrine (10 mg) was administered and then
recorded. Also, occurrence of muscle twitching was recorded by a
trained research nurses who was unaware of the study groups. This
study registered in the Iranian Registry of Clinical Trials Database
(IRCT201309242883N4).

The primary study endpoint was comparison of hemodynamics
changes between the two groups. Also, the secondary endpoints
were comparison of muscle twitching incidence between two
groups. A power analysis from previous studies showed a sample
size of 45 patients in each group was necessary to achieve 80%
power at significance level of a=.05 for detection of anticipated
changes in hemodynamic parameters (20 mmHg or 20 beats/
minute in systolic blood pressure or HR respectively). We therefore
recruited 100 patients to account for any dropouts.

STATISTICAL ANALYSIS

All statistical procedures were performed with SPSS 16 statistical
software (SPSS Inc., Chicago, IL). Descriptive statistics were used
to characterize the basic data of the sample. Differences between
the two groups on demographical and clinical details were assessed
using Chi-square tests (%) and two-sample Student’s t-test (with
assuming equal variances) for qualitative and quantitative variables. A
repeated-measures analysis of variance was performed to compare
the effects of each of the two drugs to assess variety of pulse
rate, blood pressure, and MAP. The assumption of sphericity was
checked using Mauchly’s test. A two-way ANOVA was performed
to determine if there is a difference in EF for interaction gender to
groups. Statistical significance was set at p < 0.05.

RESULTS

All 100 patients completed the present study and data from all
patients were analyzed [Table/Fig-1]. There was no statistically
significant difference between the two groups with regard
demographic characteristics (p > 0.05) [Table/Fig-2].

A repeated measurement ANOVA, with Greenhouse-Geisser
correction, have been shown that there were no statistically
significant changes in HR, MAP, SAP and DAP at any time in two
groups [Table/Fig-3-6].

According to the two-way ANOVA test, there was no difference
between the interactions of gender with two groups on EF [Table/
Fig-7]. Since there was no significant interaction, we tested main
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effects. Main effect for gender was not significant F (1, 96) = 0.427,
p=0.515).
Muscle twitching was not observed in the two groups.

DISCUSSION

We evaluate the influence of the administration of etomidate
versus ketamine-thiopental sodium combination on hemodynamic
variables at baseline, immediately before and after laryngoscopy and
intubation and also one, two and three minutes after orotracheal
intubation in patients undergoing CABG surgery with left ventricular
dysfunction. The major finding of this study was that the differences
in hemodynamic responses to etomidate versus ketamine-thiopental
sodium combination for anesthetic induction in these patients
were not statistically significant between two groups. In a study
by Dehghani Firoozabadi et al., [12] with aim to evaluate the effect
of the combination of ketamine and thiopental on hemodynamic
changes during intubation in patient’s undergoing cesarean section
with general anesthesia showed that combination of ketamine with
thiopental can create better hemodynamic stability in patients after
tracheal intubation which is inline with the result of our study. During
CABG surgery, induction of general anesthesia may be a critical
period especially in patients with low EF [2]. Hemodynamic changes
due to anesthesia in various surgeries have become a great concern
in anesthesiologists and evidence show that changes in blood
pressure, either decrease or increase, independently are associated
with side effects and complications in patients undergoing surgery
[13]. In patients undergoing CABG surgery, cardiovascular stability is
an important prerequisite for any anesthetic agent used for induction
[14]. In our study before laryngoscopy, all patients had a reduction
in SAP, DAP, MAP as well as in HR after drug injection, whereas
all these variables increased after laryngoscopy and endotracheal
intubation. The effects of this increase gradually disappeared
within three minutes after intubation which is consistent with the
results of the study by Lahsaee and colleagues’ that is conducted
on candidates of elective surgery [15]. In our study although all
of the hemodynamic variables increased after laryngoscopy and
endotracheal intubation in two groups, but the increase in MAP,
SAP and DAP after laryngoscopy and endotracheal intubation in
group A (who received ketamine-thiopental sodium combination)
was not as high as the changes of these variables in group B (who
received etomidate).

Laryngoscopy and endotracheal intubation can cause sympathetic
stimulation which often leads to an increase in systolic and diastolic
blood pressures and HR. Thus, anesthesiologists have been trying to
use a variety of induction modalities to minimize these hemodynamic
changes [15,16]. A wide variety of anesthetic medications and
strategy are available for induction of anesthesia in cardiac surgical
patients; hypnotics, opioids and volatile anesthetics are used in
different combinations for both the induction and maintenance
of anesthesia [17]. Several studies have been conducted in this
regard, and various anesthetic medications and their combinations
have been proposed.

In a study by Pandey et al., [18] with the aim to compare the effects
of propofol and etomidate induction on hemodynamic parameters
and serum cortisol levels in patients with normal left ventricular
function undergoing elective CABG surgery on CPB, have been
demonstrated that etomidate provides more stable hemodynamic
parameters when used for induction of anesthesia as compared
to propofol. Although, etomidate routinely used for the induction
of anesthesia for cardiac surgery including CABG and has least
side effects on cardiovascular and respiratory functions, as well as
minimum histamine release, especially for cardiac-compromised
patients, [7] but several studies suggest an association between
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etomidate administration, adrenal insufficiency and increased
mortality in patients undergoing cardiac surgery [8,9]. Etomidate
suppresses cortisol synthesis in the adrenal cortex by reversibly
inhibiting 11-beta-hydroxylase, an enzyme important in adrenal
steroid production, leading to primary adrenal suppression [19].
Etomidate blunts the HPA axis responses. Activation of HPA axis
is an essential component of the general adaptation to illness and
stress and contributes to the maintenance of cellular and organ
homeostasis which [8].

In a cohort study by Iribarren et al., [9] with aim to determine the
risk factors for relative adrenal insufficiency in 120 CPB patients and
the impact on postoperative vasopressor requirements, the results
have been shown that 77.5% of patients who received etomidate
during anesthetic induction developed relative adrenal insufficiency.
They concluded that relative adrenal insufficiency in elective CPB
patients may induce postoperative vasopressor dependency, and
stated that the use of etomidate in these patients is a modifiable
risk factor for the development of relative adrenal insufficiency that
should be avoided. In another study that conducted by Morel et al.,
[8] with aim to compare norepinephrine usage over the first 48 h
after elective cardiac surgery with CPB after a single dose of either
etomidate or propofol administered for induction of anesthesia, the
results have been shown that a single bolus of etomidate blunts the
HPA axis response for more than 24 hour in these patients, but this
was not associated with an increase in vasopressor requirements.
They concluded that due to its significant inhibition of the HPA axis,
etomidate should be used with caution in high-risk cardiac surgical
patients.

Several studies have examined the effect of other anesthetic drugs
or combinations for induction of anesthesia such as thiopental,
ketamine and etc. on the changes of hemodynamic variables.
Basagan-Mogol et al., [5] in a study with aim to evaluate the
hemodynamic and analgesic effects of ketamine by comparing it
with propofol starting at the induction of anesthesia until the end
of sternotomy in patients undergoing CABG surgery have been
shown that in these patients, there were significant changes in the
measured and calculated hemodynamic variables when compared
to their values before induction. One minute after induction, MAP
and the systemic vascular resistance (SVR) index decreased
significantly in patients who received propofol and the combination
of ketamine, midazolam and fentanyl for the induction of anesthesia
provided better hemodynamic stability during induction and until the
end of sternotomy. In another study by Nayar et al. [20] aims to
evaluate the benefit of a combination of thiopental and ketamine
over either of these drugs alone as an induction agent for Cesarean
section, showed that in patients who received thiopental (group
1) or ketamine (group 2) alone at intubation, HR increased and
decreased respectively. But in patients who received thiopental
and ketamine combination (group 3), no changes of HR have been
occurred. These intergroup variations were statistically significant.
Also, post induction values of systolic blood pressure (BP) were
significantly higher for patients who received ketamine alone.
Although after induction, diastolic BP increased significantly in all
groups but in group 1 and 3, these values returned to baseline after
10 minutes and in Group 2 at the 30 minutes post induction stage.
It should be noted that in balanced anesthesia, a mixture of small
amounts of several anesthetics drugs administrated concurrently,
which summates the advantages, but not the disadvantages of
the individual components of the mixture [11]. Ketamine as an
anesthetic agent stimulates the cardiovascular system and is
usually associated with increases in BP, HR, and cardiac output.
On the other hand, thiopental is a barbiturate that is widely used
for the induction of anesthesia and can causes a dose-dependent
reduction in cardiac output, stroke volume and SVR, associated
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with a compensatory tachycardia [10,11]. Considering that the
opposing hemodynamic effects of these two drugs (ketamine and
thiopental), the combination of these drug might be complementary
and minimize overall adverse effects.

A limitation of this study was that even though two groups were
given the same premedication with fentanyl (2ug/kg) and midazolam
(0.083 mg/kg), the dosages per kilogram body weight may be
unequally distributed between groups, and thus the dosing of these
premedication drugs may be a confounding variable.

CONCLUSION

In conclusion, our study found no difference in hemodynamic variable
such as SAP, DAP, MAP and HR after induction of anesthesia and
intubation with etomidate versus ketamine-thiopental sodium
combination between two groups. Due to these results we can
consider the combination of ketamine and thiopental for anesthetic
induction in CABG surgery patients with low EF.

ACKNOWLEDGEMENT

The financial support of Research Deputy of Mazandaran University
of medical sciences is gratefully acknowledged. Also, the authors
wish to thank all the study participants for their tremendous
cooperation and support.

REFERENCES

[1]1 Mahjoubifar M, Borjian Boroojeny Sh. Hemodynamic Changes during Orotracheal
Intubation with the Glidescope and Direct Laryngoscope. Iran Red Crescent Med
J. 2010; 12: 406-08.

[2] Singh R, Choudhury M, Kapoor PM, Kiran U. A randomized trial of anesthetic
induction agents in patients with coronary artery disease and left ventricular
dysfunction. Ann Card Anaesth. 2010; 13:217-23.

[3] Henderson J. Airway management in the adult. In: Miller RD, editor. Miller’s
Anaesthesia. 7" ed. Philadelphia: Churchill Livingstone; 2010. pp. 1573-1610.

[4] Kanchi M, Nair HC, Banakal S, Murthy K, Murugesan C. Haemodynamic
response to endotracheal intubation in coronary artery disease: Direct versus
video laryngoscopy. Indian J Anaesth. 2011; 55:260-65.

[5] Basagan-Mogol E, Goren S, Korfali G, Turker G, Kaya FN. Induction of anesthesia
in coronary artery bypass graft surgery: the hemodynamic and analgesic effects
of ketamine. Clinics (Sao Paulo). 2010; 65: 133-38.

[6] Phillips AS, McMurray TJ, Mirakhur RK, Gibson FM, Elliott P. Propofol-fentanyl
anaesthesia in cardiac surgery: a comparison in patients with good and impaired
ventricular function. Anaesthesia. 1993; 48:661-63.

[71 Guo-huaZz, LiS. Peri-intubation hemodynamic changes during low dose fentanyl,
remifentanil and sufentanil combined with etomidate for anesthetic induction.
Chinese Medical Journal. 2009; 122:2330-34.

[8] MorelJ, Salard M, Castelain C, Bayon MC, Lambert P, Vola M, Auboyer C, Molliex
S. Haemodynamic consequences of etomidate administration in elective cardiac
surgery: a randomized double-blinded study. Br J Anaesth. 2011; 107:503-09.

[9] lIribarren JL, Jiménez JJ, Hernandez D, Lorenzo L, Brouard M, Milena A, et
al. Relative adrenal insufficiency and hemodynamic status in cardiopulmonary
bypass surgery patients. A prospective cohort study. J Cardiothorac Surg 2010;
5:26.

[10] Reves J.G. Intravenous Anesthetics. Miller R.D, Eriksson L., Fleisher L.A,
Wiener-Kronish P.J, Young L.A. Miller Anesthesia, 7 ed. Philadelphia : Churchill
Livingstone. 2010. P728-34.

[11] Tonner PH. Balanced anaesthesia today. Best Pract Res Clin Anaesthesiol. 2005;
19:475-84.

[12] Dehghani Firoozabadi M, Ebadi A. The Effect of Ketamine-Thiopental
Combination on Hemodynamic Changes by Laryngoscopy and Endotracheal
Intubation in Cesarean Section under General Anesthesia. Switzerland Research
Park Journal. 2014; 103(1): 192-98.

[13] Hosseinzadeh H, Eidy M, Golzari SEJ, Vasebi M. Hemodynamic Stability following
anesthesia Induction & ElderlyPatients: Propofol + Ketamine versus Propofol +
Etomidate. Journal of Cardiovascular and Thoracic Research. 2013; 5:51-54.

[14] Cheong KF, Choy JM. Sevoflurane-fentanyl versus etomidate-fentanyl for
anesthetic induction in coronary artery bypass graft surgery patients. J
Cardiothorac Vasc Anesth. 2000; 14:421-24.

[15] Lahsaee M, Kamalipour H, Ajeli Z, Kamali K. A comparison of hemodynamic
changes during laryngoscopy and endotracheal intubation by using three
modalities of anesthesia induction. Anaesth, Pain & Intensive Care. 2012; 16:
247-51.

[16] Prys-Roberts C, Greene LT, Meloche R, Foéx P. Studies of anesthesia in relation
to hypertension Il: Hemodynamic consequences of induction and endotracheal
intubation. Br J Anaesth. 1971; 43:531-47.

Journal of Clinical and Diagnostic Research. 2014 Oct, Vol-8(10): GCO1-GC05



www.jcdr.net Mohammad Reza Habibi et al., Etomidate Versus Ketamine-Thiopental Sodium Combination for Anesthetic Induction in CABG

[17] London MJ, Mittnacht A, Kaplan JA (2008). Anesthesia for myocardial
revascularization. In: Essentials of Cardiac Anesthesia Kaplan JA. Pp293-326,
Saunders Elsevier, ISBN:978- 1-4160-3786-6, China.

[18] Pandey AK, Makhija N, Chauhan S, Das S, Kiran U, Bisoi AK, et al. The Effects of
Etomidate and Propofol Induction on Hemodynamic and Endocrine Response in
Patients Undergoing Coronary Artery Bypass Graft Surgery on Cardiopulmonary
Bypass. World Journal of Cardiovascular Surgery. 2012; 2: 48-53.

[19]

[20]

Wagner RL, White PF, Kan PB, Rosenthal MH, Feldman D. Inhibition of adrenal
steroidogenesis by the anesthetic etomidate. N Engl J Med. 1984; 310:1415-
21.

Nayar R, Sahajanand H. Does anesthetic induction for Cesarean section with a
combination of ketamine and thiopentone confer any benefits over thiopentone
or ketamine alone? A prospective randomized study. Minerva Anestesiol
2009;75:185-90.

PARTICULARS OF CONTRIBUTORS:

N oA N =

NAME, ADDRESS, E-MAIL ID OF THE CORRESPONDING AUTHOR:

Dr. Afshin Gholipour Baradari,

Department of Anesthesiology, Mazandaran Heart Center, Hazrat Fatima Hospital,
Artesh Boulevard, Mazandaran Province, Sari, Iran.

Phone : +989355952357, E-mail : contactroute@yahoo.com

FINANCIAL OR OTHER COMPETING INTERESTS: None.

Journal of Clinical and Diagnostic Research. 2014 Oct, Vol-8(10): GC0O1-GC05

Faculty of Medicine, Department of Anesthesiology, Mazandaran University of Medical Sciences, Sari, Iran.

Faculty of Medicine, Department of Anesthesiology, Mazandaran University of Medical Sciences, Sari, Iran.

Faculty of Paramedicine, Department of Anesthesiology, Mazandaran University of Medical Sciences, Sari, Iran.

PhD Student in Nursing, Department of Medical-Surgical Nursing, School of Nursing and Midwifery, Mashhad University of Medical Sciences, Mashhad, Iran.
Amol Faculty of Nursing and Midwifery, Mazandaran University of Medical Sciences, Sari, Iran.

Medical Student, Faculty of Medicine, Mazandaran University of Medical Sciences, Sari, Iran.

Medical Student, Faculty of Medicine, Mazandaran University of Medical Sciences, Sari, Iran.

Date of Submission: Jun 26, 2014
Date of Peer Review: Aug 27, 2014
Date of Acceptance: Sep 01, 2014

Date of Publishing: Oct 20, 2014



