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Abstract: Background: Induced stimulation while endotracheal intubating affects hemodynamic status. The
present study compares the hemodynamic changes caused by endotracheal intubating after administering two
doses of intranasal Dexmedetomidine. Methods: In an experimental (before-after) trial, 88 patients undergoing general anesthesia enrolled in the study. The Iranian Register of Clinical Trial (IRCT) code of the study was
IRCT20160307026950N15 (https://en.irct.ir/trial/39269). Patients were allocated to two intervention groups and
one control group by random. Intranasal Dexmedetomidine and Normal saline 0.9% were administrated 30 minutes
before induction of anesthesia. (1 μg/kg Dexmedetomidine in group 1, 2 μg/kg Dexmedetomidine in group 2 and
1 mg Normal saline 0.9% in group 3). Vital signs and hemodynamic parameters were measured and recorded in
minutes 1, 3, 5, and 10th after induction. Data analysis was done by ANOVA and Chi-square tests. Results: Heart
rate, systolic and diastolic blood pressure, and mean arterial pressure were reduced in patients receiving dexmedetomidine (P<0.05), but there were no significant changes in the control group. In arterial oxygenation (P>0.05),
there was no significant difference between the three groups in the arterial blood oxygen amount. Conclusion:
Premedication of intranasal dexmedetomidine influences the hemodynamic changes due to anesthesia induction.
The dose of 2 µg/kg is better than one µg/kg in improving the hemodynamic state following intubation.
Keywords: Intranasal administration, hemodynamic responses, laryngoscopy, dexmedetomidine

Introduction
Painful pressure stimuli following laryngoscopic
maneuvers and endotracheal intubation can
lead to hemodynamic changes. Following these stimuli, patients may have increased blood
pressure and pulse rate; these reactions are
especially threatening for patients with high
blood pressure or those with coronary artery
disease and valvular disease [1]. For artificial
ventilation, endotracheal intubation is performed. In addition to endotracheal intubation,
a mask on the face or inside the larynx is also
effective. New technologies, such as fiberoptic
laryngoscopy have reduced the rate of complications. The most crucial cause of laryngoscop-

ic injury is the lack of skillfulness in performing
this procedure [2, 3]. To reduce hemodynamic
changes after intubation, opioids, anesthetics,
and muscle relaxants can be used at appropriate doses before laryngoscopy [4].
Dexmedetomidine is a short-acting alpha-2
agonist, which can have sedative and analgesic
effects with minimal breathing disruption, making it an excellent anesthetic adjunct and an
ideal option for relieving anxiety and stress
before anesthesia [5]. However, reports of side
effects, such as cardiac arrest, have prevented
its widespread use. Lower doses of this sedative or methods other than rapid intravenous
injection seems to be effective in reducing its
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hemodynamic side effects [6, 7]. The intranasal route is a convenient and effective method
of administering many drugs; accordingly, intranasal dexmedetomidine has been highly accepted by patients [8, 9].
No scientific studies have specifically reported
an association between dexmedetomidine as a
sedative prodrug and delay in recovery from
anesthesia. In this regard, a recent study compared intramuscular dexmedetomidine with
intranasal ketamine and placebo in children
undergoing anesthesia for a procedure. The
results showed that the time-out period of
anesthesia duration was shorter in dexmedetomidine groups than in the control group [10].
Recent studies have also demonstrated that
intranasal dexmedetomidine is well tolerated
[11]. According to a previous study, 1 μg/kg of
intranasal dexmedetomidine as a prodrug did
not delay recovery after anesthesia [12]. This
drug has several benefits, such as reduced preoperative anxiety, a stable hemodynamic status, and improved patient satisfaction [13].
To the best of our knowledge, no study has yet
compared two different intranasal doses of
dexmedetomidine to prevent changes in increased HR and BP made by laryngoscopy stimulation and endotracheal intubation. In the
present study, we aimed to investigate the
effects of two intranasal doses of dexmedetomidine on changes in heart rate and blood
pressure following laryngoscopy and endotracheal intubation and to compare the results
with a placebo group.
Methods and material
Study design
This double-blind, randomized clinical trial was
performed after obtaining approval from the
Medical Ethics Committee (code: IR.MUI.
REC.1396.3.794). The Iranian Register of
Clinical Trial (IRCT) code of the study was
IRCT20160307026950N15.
Inclusion and exclusion criteria

Sampling and data collection
Consecutive sampling continued until reaching
the target sample size. The patients were randomly assigned to three groups using a computer program (random allocation).
After entering the operating room, the patient’s
complete history was taken, and they were
transferred to the operating room bed. Complete monitoring, including electrocardiography
(EKG), pulse oximetry, and non-invasive blood
pressure measurement, was performed for the
patients.
Interventions
All eligible patients were divided into three
groups randomly. Group 1 was administered
one mcg/kg of dexmedetomidine, while group
2 was administered two mcg/kg of dexmedetomidine. Group 3 received similar amounts
of normal saline as the control. Next, hemodynamic changes, including hypertension (blood
pressure >140/90), hypotension (systolic blood
pressure <90), tachycardia (pulse rate >100),
and bradycardia (pulse rate <60), were recorded. Intravenous nitroglycerin was used for
cases of atropine bradycardia, labetalol tachycardia, and hypertension without increased
heart rate. The person who prescribed the
medications differed from the person who
recorded the symptoms.
Evaluated indicators
In this study, we evaluated the following data
before and during the study:
• Heart rate: by cardiac monitor (beats/min).

The inclusion criteria were age between 18-65
years, candidates of general anesthesia, requiring endotracheal intubation for anesthesia,
and signing the written informed consent to
participate in this study. The exclusion criteria
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were previous history of surgical interventions
and anesthesia, history of smoking and substance abuse, pregnancy, chronic medical diseases including diabetes mellitus, hypertension and respiratory diseases, history of intubations, allergies to the study medications,
previously known medical conditions that interfere with anesthesia, and patient’s will to exit
the study.

• Systolic blood pressure: by pressure monitoring devices (mmHg).
• Diastolic blood pressure: by pressure monitoring devices (mmHg).
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Figure 1. CONSRT flow chart of the patients.

• Mean arterial pressure: by pressure monitoring devices (mmHg).
• Arterial oxygenation saturation: by pulse
oximetry (percentage).
• The duration of surgery: time interval from
surgery initiation until patient’s entrance to the
recovery room (min).
• The duration of anesthesia: time interval
between anesthesia induction and patient’s
entrance to the recovery room (min).
• Laryngoscopy duration: time interval from an
attempt to intubation and successful ventilation via mechanical ventilator device (min).
• Extubation period: the time from the end of
surgery to airway extubation (min).
• Recovery time: time interval from patient’s
entrance to the recovery room to patient’s
admission to the ward (min).
Data analysis
Data were analyzed with Statistical Package for
Social Sciences (SPSS) (version 24, SPSS Inc.,

227

Chicago, IL). We used repeated measures
ANOVA and the significance level in all statistical tests supposed <0.05.
Results
Study population
In this study, of 111 patients, who were candidates for general anesthesia, 19 did not have
the inclusion criteria and were not approved.
Therefore, 90 patients were randomly assigned
to three groups. However, two participants
were excluded from the intervention groups,
and finally, 88 patients were analyzed (Figure
1).
Demographic and basic data
The study population comprised 59 women
(67.1%) and 29 men (32.9%). The ratio of men
to women was 0.49. The mean age of the
patients was 41.89±13.97 years. Four patients
(4.5%) were in the age group of 18-30 years, 24
patients (27.3%) were in the age group of 3040 years, 34 patients (38.6%) were in the age
group of 40-50 years, 21 patients (23.9%) were
in the age group of 50-60, and 5 patients (5.7%)
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Table 1. The mean values of the studied variables in the groups
Variables (unit)
Heart rate (bpm)
Systolic blood pressure (mmHg)
Diastolic blood pressure (mmHg)
Mean arterial pressure (mmHg)
Arterial oxygen saturation (mmHg)

Placebo group
Mean
SD
88.06
19.30
134.17
18.55
87.56
13.36
102.50
16.35
98.96
1.47

Group 1
Mean
SD
80.28
11.14
133.75 15.09
88.14
13.52
104.67 13.89
96.92
6.49

Group 2
Mean
SD
94.76
19.61
135.73
16.60
87.60
13.98
102.31
13.97
98.93
1.43

P-value*
0.008
0.893
0.984
0.800
0.085

*ANOVA test.

Table 2. Comparison of the mean heart rate at baseline before laryngoscopy and at one, three, five,
and 10 minutes after the intervention in the three groups
Placebo
Mean
SD
Before laryngoscopy
A
88.06
19.30
One-minute interval
B
91.86
20.03
Three-minute interval
C
89.80
16.59
Five-minute interval
D
84.56
17.40
Ten-minute interval
E
79.06
17.03
Bonferroni test (repeated measures test)
Placebo group (P=0.04)
Comparison phase
Mean difference P-value
A:B
-3.800
1.000
A:C
-1.733
1.000
A:D
3.500
1.000
A:E
9.000
0.309
B:C
2.067
1.000
B:D
7.300
0.325
B:E
12.800
0.001
C:D
5.233
0.251
C:E
10.733
0.001
D:E
5.500
0.228
Heart rate time (bpm) Code

were in the age group of 60-65 years. There
was no significant difference in mean age
(P=0.601). In addition, patients in the two intervention groups were not significantly different regarding sex distribution (P=0.377). The
mean HR, SBP and DBP MAP, and SpO2 are
presented in Table 1. Regardless of the mean
heart rate, other variables examined before the
intervention showed no significant difference.
Nonetheless, there was a significant difference
in HR between the study groups before the
intervention (P=0.008). Regardless of the
mean heart rate, other variables examined
before the intervention was not significantly
different between the three groups (P>0.05 for
all) (Table 2).
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Group 1
Mean
SD
80.28 11.14
82.00 16.54
97.85 18.89
70.75 12.75
67.14 11.68

Group 2
Mean
SD
94.76 19.61
90.56 16.31
87.23 15.54
78.23 10.66
75.20 11.55

Group 1 (P<0.001)
Mean difference P-value
-1.714
1.000
-17.571
1.000
9.536
0.001
13.143
1.000
-15.857
1.000
11.250
1.000
14.857
1.000
27.107
1.000
30.714
1.000
3.607
0.103

Total
Mean
SD
87.87 18.05
88.28 18.06
91.48 67.67
77.98 14.87
73.95 14.42

P-value
0.012
0.043
0.010
0.004
0.006

Group 2 (P=0.264)
Mean difference
P-value
4.200
1.000
7.533
0.167
16.600
1.000
19.567
1.000
3.333
0.752
12.400
1.000
15.367
1.000
9.067
0.002
12.033
1.000
2.967
0.061

Pressure comparison
The mean systolic blood pressure was not significantly different between the three groups at
the start time and one, three, and five minutes
after the intervention; however, the mean SBP
was significantly different between the three
groups at 10 minutes post-intervention. The
results of the Bonferroni correction test showed that changes in systolic blood pressure were
not significantly different in the placebo group
at one, three, five, and 10 minutes after the
intervention compared to the baseline. On the
other hand, in the two intervention groups, systolic blood pressure followed a decreasing
trend. The difference between the baseline
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Table 3. Measurement and comparison of the mean arterial pressure at baseline right before laryngoscopy and in one-, three-, five-, and 10-minute intervals in the three groups
Mean arterial pressure (bpm)

Placebo group

Code

Group 1

Mean

SD

Mean

SD

Group 2
Mean

Total

SD

Mean

SD

P-value

Before laryngoscopy

A

102.5

16.35

104.67

13.89

102.31

13.97

103.137 14.68

0.699

One minute after the intervention

B

108.133

20.57

105.89

18.71

102.30

16.32

105.431 18.56

0.523

Three minutes after the intervention

C

101.533

15.60

93.64

17.27

95.13

16.46

96.84

16.61

0.43

Five minutes after the intervention

D

97.3

19.04

88.67

12.75

88.86

13.53

91.681

15.78

0.091

Ten minutes after the intervention

E

97.6

18.72

88.28

14.42

84.89

11.7

90.367

16.06

0.004

Bonferroni test (repeated measures test)
Comparison phase

Placebo group (P=0.020)

Group 1 (P<0.001)

Group 2 (P<0.001)

Mean difference

P-value

Mean difference

P-value

Mean difference

P-value

A:B

-5.633

0.778

-1.214

1.000

-0.893

1.000

A:C

0.967

1.000

11.036

0.028

6.357

1.000

A:D

5.200

1.000

16.0

<0.001

12.393

0.022

A:E

4.9

1.000

16.393

<0.001

16.143

<0.001

B:C

6.6

0.497

12.250

0.003

7.250

0.177

B:D

10.833

0.083

17.214

<0.001

13.286

<0.001

B:E

10.533

0.162

17.607

<0.001

17.036

0.002

C:D

4.233

1.000

4.964

0.233

6.036

0.302

C:E

3.933

1.000

5.357

0.206

9.786

0.020

D:E

-0.30

1.000

0.393

1.000

3.750

1.000

measurements and examinations performed
five and 10 minutes after the intervention was
significant in both groups. However, the mean
systolic blood pressure difference was insignificant between the baseline and one- and threeminute intervals after the intervention. Overall,
the results indicated the effect of the intervention on lowering systolic blood pressure (Table
3).
The mean arterial pressure was not significantly different in the three groups at baseline and
one, three, and five minutes after the intervention; nevertheless, the mean arterial pressure
was significantly different between the three
groups at 10 minutes after the intervention.
The results of the Bonferroni test showed that
changes in the mean arterial pressure of the
placebo group were not significantly different
at one, three, five, and 10 minutes after the
intervention compared to the baseline. The
mean arterial pressure decreased in both intervention groups, and the difference between
the baseline and five- and 10-minute intervals
after the intervention was significant in both
groups. Regarding the mean arterial pressure,
the difference was not significant between the
baseline and one- and three-minute measurements after the intervention. The results showed the effect of the intervention on reducing
the mean arterial pressure.
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Comparison of heart rate
The mean heart rate was significantly different
in the three groups before and after the intervention. The results of the Bonferroni test
showed that changes in the heart rate of the
placebo group were not significantly different
at one, three, five, and 10 minutes after the
intervention compared to the baseline. The
heart rate decreased in both intervention
groups, and the difference was significant
between the baseline and five- and 10-minute
intervals after the intervention. However, the
mean heart rate difference between the baseline and one- and three-minute intervals after
the intervention was insignificant. Overall, the
effect of interventions on reducing heart rate
was confirmed. The results revealed the impact of the intervention on lowering heart rate.
Further evaluations
A comparison of the mean duration of surgery,
anesthesia, laryngoscopy, extubation, and recovery time between the three groups showed
that they were significantly different in terms of
laryngoscopy duration and extubation period.
In other words, the duration of anesthesia was
shorter in the placebo group than in the other
groups, and the time of extubation was the
shortest in group 2. However, there was no sig-
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Table 4. Comparison of the mean duration of surgery, anesthesia, laryngoscopy, extubation, and
recovery in the three groups
Surgery duration Duration of anesthesia
(minutes)
(minutes)
Placebo
116.50±7.8
122.33±8.1
Group 1
119.66±8.0
136.06±8.2
Group 2
120.00±6.2
132.80±6.1
P-value
0.981
0.774
Groups

nificant difference between the groups in terms
of the duration of surgery, duration of anesthesia, or recovery time (Table 4).
Discussion
In the present study, the mean heart rate, systolic and diastolic blood pressure, arterial pressure, and arterial oxygen saturation were not
significantly different between the three groups. In contrast, the mean heart rate showed a
significant difference. In a study by Modir and
colleagues investigating the effects of remifentanil and dexmedetomidine on hemodynamic
changes in intubated patients, the percentage
of increase in systolic and diastolic blood pressure due to endotracheal intubation was lower
in the dexmedetomidine and remifentanil groups compared to the other two groups [14].
This result suggests that in patients with normal blood pressure, administration of dexmedetomidine during anesthesia induction stabilizes the blood pressure induced by anesthesia
and reduces the hemodynamic response to
endotracheal intubation [14]. The present study
compared the effects of two doses of dexmedetomidine (1 and 2 μg/kg) with a placebo,
which differs from the study by Lee and colleagues; however, the results were similar
regarding the effect of dexmedetomidine, and
both doses improved the hemodynamic parameters. A comparison of two doses of dexmedetomidine showed that intranasal administration of dexmedetomidine at a dose of 2
μg/kg for 30 minutes before anesthesia positively affected the hemodynamic parameters.
Additionally, in a study by Xu and colleagues in
2016, the effects of remifentanil and dexmedetomidine on hemodynamic changes were similar in intubated patients; nevertheless, patients receiving remifentanil were more likely to
experience hypoxia [15]. Although the results of
this study are not consistent with the results of
230

Laryngoscopy duration Extubation period Recovery time
(seconds)
(minutes)
(minutes)
11.50±3.9
525.85±7.5
65.34±16.6
12.40±5.4
20.87±14.9
65.35±14.13
15.45±4.5
23.96±12.3
92.60±49.8
0.015
0.320
0.002

the study by Xu and colleagues, the relatively
greater effect of dexmedetomidine was reported, which can be used to improve the hemodynamic status of patients after anesthesia
induction. The current study also indicated the
positive effect of dexmedetomidine on improving the hemodynamic status after anesthesia
induction. A comparison of different doses showed the relatively more significant impact of
dexmedetomidine at a quantity of 2 μg/kg on
improving the hemodynamic quality.
Moreover, a review study by Trifa and colleagues in 2018, evaluating the effect of dexmedetomidine on general anesthesia, showed
that administration of dexmedetomidine at a
dose of 2 μg/kg during general anesthesia
caused severe hemodynamic changes during
pediatric anesthesia and surgeries, which majorly contradicts the present findings [16].
Additionally, in a study by Tarıkçı Kılıç in 2018
the effect of dexmedetomidine on hemodynamic changes during anesthesia was investigated. Dexmedetomidine injection led to a
reduction in hemodynamic responses, while it
had no impact on arterial oxygen or respiratory
rate and caused no side effects [17]. The
results of this study are in contrast to the
present study, which reported the positive
effect of dexmedetomidine on improving the
hemodynamic status; the cause of the discrepancy between the results may be the type of
anesthesia. It should be noted that the anesthesia method in our study was general anesthesia, whereas Tarıkçı Kılıç and colleagues
used the spinal anesthesia method. In addition, in the survey by Tarıkçı Kılıç and colleagues, the method of dexmedetomidine
administration was infusion, while in the current study, the nasal route was used.
In a study by Mirkheshti and colleagues, the
effect of topical dexmedetomidine on hemodynamic changes was investigated in patients
undergoing bronchoscopy. It was found that
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sudden changes reduce hemodynamic responses and coughing while improving the
patient’s tolerance and intubation score [18].
Additionally, in a study by Singh and colleagues
in 2017, the effects of dexmedetomidine and
diltiazem on patients undergoing intubation
were evaluated. In this study, systolic and diastolic blood pressure and mean arterial pressure were less significant in the dexmedetomidine group compared to the control and diltiazem groups [19]. Moreover, in a study by
Sharma and colleagues in 2017, the effects of
0.5 and 1 μg/kg of dexmedetomidine on hemodynamic changes were examined in intubated patients, indicating the similar effects of
these two doses, with no severe hemodynamic
changes in either of the groups [20]; this finding is consistent with the present results. Other
studies have also reported the sedative effect
of nasal dexmedetomidine, as confirmed in the
current research [21, 22].
The limitations of this study were the restricted
number of studied patients and not comparing
these data with other types of medications.
However, our results supported using 2 μg/kg
of dexmedetomidine. We recommend that further investigations should be performed in
this regard.
Conclusion
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According to the present results, the effects of
two doses of dexmedetomidine on hemodynamic parameters were similar compared to
the placebo group. Comparing these two doses
showed that intranasal administration of two
μg/kg of dexmedetomidine 30 minutes before
anesthesia induction positively affected hemodynamic parameters.
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