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ABSTRACT
Background: Laryngoscopy and endotracheal intubation is usually associated with hemodynamic changes 
increases in blood pressure and heart rate. We aimed to compare the hemodynamic effects of combined use of 
low dose thiopentone and propofol during induction of anesthesia with conventional dose of thiopentone and 
propofol separately.

Methodology: This trial was conducted prospectively among 90 candidates, American Society of Anaesthesiologists 
grade-l (ASA-I), scheduled for elective surgery, with an age range of 20-50 years. Selected patients were randomly 
assigned to three equal groups. Thiopentone was used in group 1, propofol in group 2, and a combination of low 
dose thiopentone and propofol in group 3 as an induction agent.

Heart rate and blood pressures were measured non-invasively at five different times: prior to the injection of 
study drugs, three minutes after the last injection of induction drug and immediately before the laryngoscopy 
and endotracheal intubation, as well as at the first, third and fifth minutes after endotracheal intubation.

Results: The adjusted mean values of systolic blood pressure, diastolic blood pressure, and heart rate were assessed 
by paired comparisons, by considering the variable of time; all changes were significantly different between 
Groups 1 and 2. Moreover, changes in systolic and diastolic blood pressures were significantly different between 
Groups 1 and 3. They   were not significant for heart rate. No significant difference was documented between 
Groups 2 and 3; showing that in these groups the hemodynamic changes were small during drug injection, 
laryngoscopy, and intubation as well as until five minutes after endotracheal intubation.

Conclusion: The combined use of low dose thiopentone and propofol for anesthetic induction caused less 
hemodynamic changes than the higher dose of either alone. This modality of anesthesia induction may have 
clinical importance for the elderly patients as well as those with high blood pressure and heart diseases. 
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INTRODUCTION
Patients undergoing laryngoscopy and endotracheal in-
tubation are known to develop hemodynamic changes 
such as an increase in blood pressure (BP) and heart 
rate. In susceptible patients, such changes may lead 

to myocardial ischemia or a rise in the intracranial 
pressure.1-5 On the other hand most commonly used 
induction agents usually lower BP, while producing 
a tachycardia. Many studies have been conducted to 
determine the effects of different types of medications 
on these hemodynamic changes. Generally, multiple 
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medications, including short acting narcotics and hyp-
notics, may be used during induction and their effects 
compared.1-6 Thiopentone and propofol are the most 
commonly used induction agents. The induction dose 
of thiopentone is 3-5 mg/kg, with dose-dependent hy-
potension as its usual side effect. The most intense ef-
fect of propofol is also hypotension; with an induction 
dose of 2-2.5 mg/kg it may result in a 25-40 percent 
drop in arterial pressure.7-9 Reducing the dosages of each 
of these two medications cannot induce adequate seda-
tion for laryngoscopy and tracheal intubation; more-
over, the patient will face hemodynamic problems. A 
study in 2004, investigated the sedating and hypnotic 
effects of thiopentone and propofol on two different 
parts of the brain. Despite similar hypnotic effects, 
the two drugs caused changes in the regional cerebral 
blood flow (rCBF). Propofol reduced rCBF in the ante-
rior regions tending to the right side of the brain. Thio-
pentone initially reduced the rCBF in the cerebellum 
and the posterior part of brain. The overlapping points 
increased by the hypnotic dose of these medications.10 
Contrary to these findings, another study documented 
the synergistic effects of propofol and thiopentone dur-
ing induction of anesthesia.11 

Because of controversial findings of previous studies, 
this trial was conducted to determine the effects of a 
combination of low dose thiopentone and propofol 
during induction of anesthesia compared with using 
the conventional doses of thiopentone or propofol 
alone.

METHODOLOGY
This trial was conducted in Nemazee, Faghihi, and 
Chamran hospitals in Shiraz, Southern Iran, from July 
to December 2010. It was approved by the Ethical 
Committee of Shiraz University of Medical Sciences. 
All patients signed informed written consent.

Overall, 90 patients were randomly selected using the 
table of random numbers from candidates of elective 
surgery, who were referred to teaching hospitals affili-
ated to Shiraz University of Medical Sciences. Patients, 
who were 20-50 years of age, fulfilled the criteria of 
American Society of Anesthesiologists grade-l (ASA-I), 
and weighted between 50 to 80 kg, were included in 
our study. Those with any underlying disease, drug ad-
diction, allergy to eggs or any medications, as well as 
a family history of acute intermittent porphyria were 
not included. The airway status of each patient was 
examined and the patients with possible difficulty in 
intubation were excluded. 

Selected patients were randomly assigned to three equal 
groups. The difference between these three groups was 
in the type of the hypnotics used. Thiopentone was 
used in Group 1, propofol in Group 2, and a combi-

nation of thiopentone and propofol in lower dose in 
Group 3. Table 1 presents the methods of anesthetic 
induction in the three groups under study.

Table 1: Methods of anesthetic induction in the three groups under 
study

Group 3 Group 2 Group 1 Drug used

0.03 0.03 0.03 Midazolam (mg/kg)

0.1 0.1 0.1 Morphine (mg/kg)

2 2 2 Fentanyl (μg/kg)

20 20 20 Lidocaine (mg)

2.5 x 5 Thiopentone (mg/kg)

1.5 2.5 x Propofol (mg/kg)

0.15 0.15 0.15 Cisatracurium (mg/kg)

To determine the extent of hemodynamic changes 
during laryngoscopy and endotracheal intubation, the 
heart rate and blood pressure were measured at five 
different times: prior to the injection of drugs, three 
minutes after the last injection of induction drug and 
immediately before the laryngoscopy and endotracheal 
intubation, as well as in the first, third, and fifth min-
utes after endotracheal intubation, the data being col-
lected by anesthesia technician. Those patients who 
didn’t have adequate relaxation for laryngoscopy were 
omitted from study. 

Intravenous line was inserted, standard monitoring 
attached, e.g. pulse oximetry, electrocardiography 
(ECG), and non-invasive BP, and inj. normal saline 5 
ml/kg was injected as compensatory volume expan-
sion. Anesthesia was induced by inj. midazolam (0.03 
mg/kg), followed by inj. morphine (lento, 0.1 mg/kg), 
and inj. fentanyl (2 μg/kg). To relieve the local pain 
from propofol injection in patients receiving this medi-
cation, lidocaine (20 mg) was given to all three groups. 
Then the hypnotic medications were injected over 2 
minutes as described in Table 1, followed by cisatracu-
rium 0.15 mg/kg. Three minutes later, laryngoscopy 
and endotracheal intubation was performed in less 
than 30 seconds.

Statistical analysis: Data were analyzed using SPSS 
software, version 13.0 (SPSS Inc., Chicago, IL, USA). 
Within group and between group changes in mean 
blood pressure and heart rate were compared in the 
five measurements. ANOVA and post-hoc tests were 
used as appropriate. 

RESULTS
The baseline characteristics of patients in the three 
groups were not significantly different in terms of mean 
systolic blood pressure, mean diastolic blood pressure, 
and mean heart rates (Table 2). 
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Figure 1: Mean changes in systolic blood pressure in three studied 
groups based on time

Figure 2: Mean changes in diastolic blood pressure in three studied 
groups based on time

Figure 3: Mean changes in heart rate in three studied groups based 
on time

Table 2: Comparison of baseline mean systolic and diastolic blood 
pressures and heart rate between groups (Tukey test)

P value Standard 
error

Mean 
difference Parameter Group

0.96 
0.77
0.90

2.71
2.25
4.29

-0.70
-1.53
-1.80

DBP
HR
SBP

1 & 2

0.97
0.89
0.73

2.71
2.25
4.29

+0.53
-1.00
-3.28

DBP
HR
SBP

1 & 3

0.89
0.97
0.94

2.71
2.25
4.29

+1.23
+0.53
-1.43

DBP
HR
SBP

2 & 3

Key: SBP = systolic blood pressure; DBP = diastolic blood pressure; 
HR = heart rate

The mean values of the systolic and diastolic blood 
pressure, as well as heart rate measured at five different 
times were analysed (Table 3) and the double compari-
son done between groups by the use of adjusted mean 
values (Table 4). The results of collected statistics of the 
tables show that the process of the changes (by cause 
and time) between group 1 and 2 had significant differ-
ence, also systolic, diastolic blood pressure difference 
between group 3 and 4 was significant too, but the dif-
ference for the mean heart rate was not significant.

     The adjusted mean values of systolic blood pres-
sure, diastolic blood pressure, and heart rate were as-
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sessed by paired comparisons. As presented in Table 
4, by considering the variable of time, the differences 
in changes were significant between Groups 1 and 2. 
Moreover, the differences in changes in systolic and dia-
stolic blood pressures were significant between Groups 
1 and 3. The corresponding figures were not significant 
for the heart rates. No significant difference was docu-
mented between Groups 2 and 3; showing that in these 
groups the hemodynamic changes were small during 
drug injection, laryngoscopy, and intubation as well as 
until five minutes after endotracheal intubation.

Table 3: Adjusted mean blood pressures and heart rate in the five 
measurements in the groups studied

Std. Error Mean (mmHg) Parameter Group

1.81
1.66
2.05

116.88
73.62
84.60

SBP
DBP
HR

1

1.82
1.66
2.06

106.70
65.13
75.99

SBP
DBP
HR

2

1.84
1.68
2.07

108.11
67.64
81.69

SBP
DBP
HR

3

Key: SBP = systolic blood pressure; DBP = diastolic blood pressure; 
HR = heart rate

Table 4: Comparison of adjusted mean blood pressures and heart 
rate in five measurements between the groups

P value Standard error Mean 
difference Parameter Group

0.001
0.002
0.013

2.59
2.36
2.92

+10.18
+8.49
+8.61

SBP
DBP
HR 1& 2

0.003
0.040
0.96

2.58
2.36
2.92

+8.77
+5.98
+2.91

SBP
DBP
HR 1 & 3

1.00
0.87
0.16

2.58
2.36
2.92

-1.41
-2.50
-5.69

SBP
DBP
HR 2 & 3

Key: SBP = systolic blood pressure; DBP = diastolic blood pressure; 
HR = heart rate

DISCUSSION 
In this study, the researchers thoroughly benefitted 
from the findings of previous studies on combinations 
of low dose thiopentone and propofol for anesthesia 
induction. The results were compared with the sepa-
rate use of each drug. Before laryngoscopy, all patients 
had a reduction in systolic and diastolic blood pressures 
as well as in heart rate after drug injection, whereas all 
these variables increased after laryngoscopy and endo-
tracheal intubation. The effects of this increase gradu-
ally disappeared within five minutes after intubation. 
After the drug injection, the patients in group one, had 

lower decrease in blood pressure and heart rate than 
groups two and three. This increase was also higher 
than the baseline. The patients in Group 2 faced the 
greatest fall in blood pressure and heart rate after the 
injection. Moreover, compared to other groups, this 
group of patients had the lowest increase in blood pres-
sure and heart rate after laryngoscopy and endotracheal 
intubation.

Laryngoscopy and endotracheal intubation can cause 
sympathetic stimulation often manifested as an increase 
in systolic and diastolic blood pressures and heart rate.4 
Thus, anesthesiologists have been trying to use a vari-
ety of induction modalities to minimize hemodynamic 
changes. Several studies have been conducted in this 
regard, and various combinations of drugs have been 
proposed. 

Thiopentone and propofol are two hypnotic medica-
tions most commonly used during anesthetic induc-
tion. In a study in 1988, an induction dose of 4 mg/kg 
of thiopentone caused a brief drop in systolic and dia-
stolic blood pressure. Whereas, after laryngoscopy and 
tracheal intubation, considerable increase even higher 
than the baseline levels was documented in all these 
variables. In contrast, while further reduction occurred 
in blood pressure after injecting 2.5 mg/kg propofol, a 
smaller increase occurred in blood pressure and heart 
rate after laryngoscopy and endotracheal intubation; 
the patients’ blood pressure did not reach the baseline 
levels.12 It is documented that by using a combina-
tion of two or more medications with synergistic or 
additive effects, the dose of each drug can be reduced. 
Various medications as midazolam, propofol, alfenta-
nil, fentanyl, and thiopentone have been proposed for 
this purpose.8 A study in 1991 confirmed the synergis-
tic effects of thiopentone and propofol. By using the 
combination of these drugs, the effect of lower doses 
was similar to high doses of using each drug separately. 
The synergistic effects of thiopentone and propofol 
in the current study may be because of the interfer-
ence of both drugs with the gamma-aminobutyric acid 
(GABA) receptors.11 

A previous study examined the effects of thiopentone 
and propofol in different regions of the brain with two 
sedative and hypnotic doses. It revealed that at sedat-
ing doses, the areas of action of these medications were 
different in the brain. In each area of brain, decreased 
rCBF reflects the sedating effect of drug. Thiopentone 
decreased rCBF in the cerebellum and posterior re-
gions of the brain, whereas propofol decreased it in the 
anterior regions of the brain. By giving hypnotic doses, 
both drugs had overlapped actions in different parts of 
the brain.10 

In our study, after drug injection, decrease in blood 
pressure and heart rate in patients of Group 3 was 
lower than Group 2 and higher than Group 1. Fur-
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thermore, after laryngoscopy and endotracheal intuba-
tion, the increase in the above mentioned variables was 
lower in this group than in Group 1, and higher than 
in Group 2. In other words, the patients of this group 
did not have substantial decrease in blood pressure and 
heart rate as much as the changes induced by propofol. 
Likewise the increase in blood pressure and heart rate 
was not as high as the changes caused by thiopentone 
after laryngoscopy and endotracheal intubation. In 
general, the whole trend of changes in Group 3 was 
closer to Group 2. Our findings are consistent with 
Harris and colleagues’ study, in which the haemody-
namic response to tracheal intubation was compared in 
303 patients who underwent anesthesia with either thi-
opentone 4 mg/kg, etomidate 0.3 mg/kg, or propofol 
2.5 mg/kg, with and without fentanyl 2 micrograms/
kg. Arterial blood pressure decreased significantly after 
propofol alone, whereas it increased after thiopentone 
or etomidate alone.12 Increases in heart rate occurred 
with all medications after laryngoscopy.12

None of the 90 patients in our study faced severe stress-
induced symptoms such as coughing or straining etc. 
during laryngoscopy and endotracheal intubation. We 
did not document any sudden drop in blood pressure 
and heart rate after the injections and any surge in these 
variables after laryngoscopy and endotracheal intuba-
tion. A recent trial confirmed the safety of propofol in 
patients with coronary artery disease and left ventricu-
lar dysfunction.13 Another recent trial found a faster 
onset of thiopentone effect than propofol in elderly 

patients.14 The safety and the efficacy of the medica-
tions used in our study is also supported by another 
qualitative systematic review.15

CONCLUSION
In this trial, simultaneous use of low dose thiopentone 
and propofol for anesthetic induction reduced the dose 
and hemodynamic effects of each medication used 
alone. The combined use of low dose of these medica-
tions caused less hemodynamic changes than the higher 
dose of either alone. Although, all statistically signifi-
cant differences documented in this study are not nec-
essarily clinically significant in the age group of 20-50 
and patients in ASA-I; but this modality of anesthesia 
induction may have clinical importance for the elderly 
patients as well as those with high blood pressure and 
heart diseases needing lesser dose of medications. Fu-
ture research in this field is needed to determine the 
appropriate doses in each group.
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