
Introduction

Dexmedetomidine is a highly selective alpha-2 adrenergic 
agonist with dose-dependent sedative, anxiolytic, and analgesic 
effects [1], and preoperative administration of dexmedetomi-
dine is known to reduce sympathetic tone and maintain hemo-
dynamic stability. Several studies have documented the effects of 
dexmedetomidine on hemodynamic responses during laryngos-
copy and tracheal intubation [2].

Laryngoscopy and tracheal intubation are risky processes 
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that can cause tachycardia, hypertension, or arrhythmia, because 
of the sympathetic adrenergic outflow caused by laryngeal tissue 
stimulation [3-5]. Furthermore, this hemodynamic instability is 
associated with perioperative complications, especially in elderly 
patients with a comorbid disease, and may result in catastrophic 
effects, such as, myocardial ischemia, cardiac arrhythmia, or a 
cerebrovascular accident [3]. Therefore, anesthesiologists have 
used various medications to attenuate the sympathetic respons-
es. However, many of the studies on this topic limited their study 
populations to young and normotensive individuals. Neverthe-
less, hemodynamic instability presents higher levels of risk in 
elderly patients with a comorbid disease than in the abovemen-
tioned patient populations, because the reserve capacity of the 
cardiovascular system is decreased in elderly patients [6]. 

In general, dose reduction of dexmedetomidine is recom-
mended for elderly patients (≥ 65 years old), and the US Food 
and Drug Administration recommends a loading dose of 0.5 μg/
kg instead of 1 μg/kg. In addition, many study results support 
the effectiveness of a 0.5 μg/kg loading dose in both young and 
elderly patients. 

This study included elderly patients undergoing treatment 
for hypertension. These patients are known to show more pro-
nounced hemodynamic responses to sympathetic stimulation. 

Therefore, a 0.5 μg/kg loading dose of dexmedetomidine may 
not be sufficient to attenuate the hemodynamic responses to en-
dotracheal intubation. 

Therefore, we investigated the effect of a 0.5 μg/kg single pre-
operative dose of dexmedetomidine on the hemodynamic sta-
bility of elderly patients undergoing treatment for hypertension. 

Materials and Methods

After obtaining approval from the clinical research eth-
ics committee at our hospital, we obtained written informed 
consent from all participating patients. The clinical trial was 
registered at clinicaltrials.gov in May 2016, with registration No. 
NCT02768610.

We screened 44 patients and 42 patients of both sexes aged 
between 65 and 85 years, with American Society of Anesthesi-
ologists physical status II, Mallampati classification I or II, body 
mass index (BMI) ≤ 35 kg/m2, and scheduled to undergo elec-
tive noncardiac surgery were enrolled in this study. All patients 
had a diagnosis of hypertension and were undergoing treatment 
with antihypertensive medications. We excluded 2 patients with 
BMI ≥ 35 kg/m2. The dropout rate was 9%. Two patients in 
whom the endotracheal intubation attempt lasted longer than 20 
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Lost to follow-up (n = 0)
Discontinued intervention (intubation attempted
lasting longer than 20 seconds) (n = 2)
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Fig. 1. Flow chart of the study. Forty-
four patients were recruited, and 2 obese 
patients (body mass index > 35 kg/m2) 
were excluded. Randomization was done 
on 42 patients, with 20 in the control 
group and 22 in the dexmedetomidine 
group. Intervention was discontinued 
in 2 patients in the dexmedetomidine 
group because the intubation attempt 
lasted more than 20 s.
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s were excluded. The flow chart for the study is presented at Fig. 1.
The study had a placebo-controlled, randomized, double-

blinded, prospective design. The 42 patients were randomly allo-
cated to 2 groups by using a closed-envelope method—a control 
group (group C) that received normal saline and a comparative 
group (group D) that received dexmedetomidine. An anesthesi-
ologist unaware of the study details prepared the syringes con-
taining dexmedetomidine or normal saline. 

Patients were premedicated with 0.2 mg glycopyrrolate intra-
muscularly, and antihypertensive medications were maintained 
until the day of surgery. After arrival at the operating room, the 
patients were connected to a continuous electrocardiograph, 
pulse oximeter, and noninvasive blood pressure monitor. Group 
D patients (n = 22) were administered 0.5 μg/kg dexmedeto-
midine (PrecedexTM; Hospira Inc., Lake Forest, IL, USA) intra-
venously over 10 min. Group C patients were administered the 
same volume of normal saline (also intravenously for 10 min). 
Saline and dexmedetomidine were administered using a syringe 
pump by an anesthesiologist unaware of the study protocol. Af-
ter completing the saline or dexmedetomidine administration, 
thiopental sodium (5 mg/kg) and rocuronium (0.6 mg/kg) were 
administered. Two minutes after these administrations, endo-
tracheal intubation was performed using a laryngoscope; the 
intubation condition of all patients was excellent or good. All 
intubations were performed within 20 s by one anesthesiologist 
except two patients in group D. Anesthesia was maintained with 
2% sevoflurane in a 50 : 50 nitrous oxide/oxygen mixture for 5 
min and was followed by 1.5 to 2.5% sevoflurane in a 50 : 50 ni-
trous oxide/oxygen mixture.

Systolic blood pressure (SBP), diastolic blood pressure (DBP), 
mean arterial pressure (MAP), and heart rate (HR) were re-
corded in the ward just before departure to the operating room 
(baseline value), immediately after study drug administration, 
and at 1, 3, and 5 min after endotracheal intubation. 

If hypotension or bradycardia (SBP < 90 mmHg and HR < 60 
beats/min) occurred, ephedrine and atropine were administered, 
respectively. 

According to a power analysis, a sample size of 20 patients 
per group was determined sufficient to detect a 20% change in 
blood pressure and HR between the two groups with a power of 
80% at the 5% significance level [7,8]. Assuming a 10% dropout 
rate, we planned to enroll 44 patients. Data were analyzed using 
PASW Statistics for Windows, version 18.0 (SPSS Inc, Chicago, 
IL, USA). Group demographics and intergroup comparisons of 
SBP, DBP, MAP, and HR were analyzed using Student’s t-test, 
and intragroup comparisons were performed using the paired t-
test. Results are presented as means ± SD, and P values of < 0.05 
were considered statistically significant. 

Results

Group demographic data are summarized in Table 1. No 
significant differences were observed between groups C and D 
in terms of demographic characteristics.

The mean SBP was significantly lower in group D than in 
group C at 1, 3, and 5 min after intubation (Table 2). In group C, 
SBP was significantly higher at 1 min (186.0 ± 26.6, P < 0.001) 
and 3 min (160.1 ± 23.2, P < 0.001) after intubation than at 

Table 1. Demographic Data

Group C (n = 20) Group D (n = 20)

Age (yr) 73.5 ± 5.1 73.2 ± 5.4
Sex (M/F) 9/11 11/9
Weight (kg) 61.2 ± 9.0 62.2 ± 7.6
Height (cm) 158.2 ± 6.7 160.4 ± 7.9

Values are mean ± SD or number of patients. No significant intergroup 
difference was found. Group C: normal saline, Group D: dexmedeto
midine.

Table 2. Arterial Pressure and Heart Rate

Variable Group Baseline After drug 1 min 3 min 5 min

SBP C 135.1 ± 13.4 139.2 ± 17.1 186.0 ± 26.6 160.1 ± 23.2 140.7 ± 18.3
D 135.4 ± 23.8 131.9 ± 13.5 165.2 ± 16.2 127.9 ± 17.5 108.4 ± 12.6

P value 0.955 0.142 0.005* < 0.001* < 0.001*
DBP C 79.7± 9.8 79.4 ± 15.8 104.8 ± 14.9 87.9 ± 15.5 78.9 ± 11.6

D 76.7 ± 8.3 78.4 ± 6.3 97.0 ± 14.5 74.1 ± 8.3 66.5 ± 7.2
P value 0.314 0.795 0.104 0.001* < 0.001*

MAP C 100.3 ± 11.9 103.5 ± 16.8 137.2 ± 18.3 116.9 ± 16.2 103.9 ± 13.3
D 97.7 ± 14.9 98.1 ± 8.7 123.4 ± 13.8 95.4 ± 11.7 83.4 ± 8.4

P value 0.547 0.211 0.011* < 0.001* < 0.001*
HR C 70.3 ± 7.4 73.0 ± 13.3 92.9 ± 13.5 82.2 ± 10.3 73.4 ± 9.8

D 72.1 ± 7.0 70.6 ± 10.0 85.2 ± 12.6 69.5 ± 11.9 65.7 ± 9.5
P value 0.439 0.525 0.069 0.001* 0.017*

Values are expressed as mean ± SD. *Statistically significant (P < 0.05). Group C: normal saline, Group D: dexmedetomidine. SBP: systolic blood 
pressure, DBP: diastolic blood pressure, MAP: mean arterial pressure, HR: heart rate.
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baseline (135.1 ± 13.4), and in group D, SBP was significantly 
higher at 1 min (165.2 ± 16.2, P < 0.001) but lower at 5 min (108.4 
± 12.6, P < 0.001) after intubation than at baseline (135.4 ± 23.8) 
(Fig. 2). The maximum increase in SBP was 37.7% in group C, 
and the minimum increase was 22% in group D at 1 min after 
intubation. 

The mean DBP was significantly lower in group D than in 
group C at 3 and 5 min after intubation, but no intergroup dif-
ference was observed at 1 min (Table 2). In group C, DBP was 
significantly higher at 1 min (104.8 ± 14.9, P < 0.001) and 3 min 
(87.9 ± 15.5, P = 0.028) after intubation than at baseline (79.7 ± 

9.8). In group D, DBP was significantly higher at 1 min (97.0 ± 
14.5, P < 0.001) and lower at 5 min (66.5 ± 7.2, P < 0.001) after 
intubation than at baseline (76.7 ± 8.3) (Fig. 3). The maximum 
increase in DBP was 31.5% in group C, and the minimum in-
crease was 26.4% in group D at 1 min after intubation.

The mean MAP was significantly lower in group D than in 
group C at 1, 3, and 5 min after intubation (Table 2). In group C, 
MAP was significantly higher at 1 min (137.2 ± 18.3, P < 0.001) 
and 3 min (116.9 ± 16.2, P < 0.001) after intubation than at 
baseline (100.3 ± 11.9), and in group D, MAP was significantly 
higher at 1 min (123.4 ± 13.8, P < 0.001) and significantly lower 
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Fig. 4. Changes in mean arterial pressure (MAP) in the 2 groups. Group 
C: normal saline, Group D: dexmedetomidine. *P < 0.05 indicates a 
significant increase in each group, compared to the baseline values. †P < 
0.05 indicates a significant decrease noted in Group D, compared to the 
baseline values. ‡P < 0.05 indicates a significant difference between the 
groups. 
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Fig. 5. Changes in heart rate (HR) in the 2 groups. Group C: normal 
saline, Group D: dexmedetomidine. *P < 0.05 indicates a significant 
increase in each group, compared to the baseline values. †P < 0.05 
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Fig. 2. Changes in systolic blood pressure (SBP) in the 2 groups. Group 
C: normal saline, Group D: dexmedetomidine. *P < 0.05 indicates a 
significant increase in each group, compared to the baseline values. †P < 
0.05 indicates a significant decrease noted in Group D, compared to the 
baseline values. ‡P < 0.05 indicates a significant difference between the 
groups. 
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Fig. 3. Changes in diastolic blood pressure (DBP) in the 2 groups. 
Group C: normal saline, Group D: dexmedetomidine. *P < 0.05 
indicates a significant increase in each group, compared to the baseline 
values. †P < 0.05 indicates a significant decrease noted in Group D, 
compared to the baseline values. ‡P < 0.05 indicates a significant 
difference between the groups. 
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at 5 min (83.4 ± 8.4, P < 0.001) after intubation than at baseline 
(97.7 ± 14.9) (Fig. 4). The maximum increase in MAP was 36.8% 
in group C, and the minimum increase was 26.4% in group D at 
1 min after intubation.

The mean HR was significantly lower in group D than in 
group C at 3 and 5 min after intubation, but no intergroup dif-
ference was observed at 1 min (Table 2). In group C, HR was 
significantly higher at 1 min (92.9 ± 13.5, P < 0.001) and 3 min 
(82.2 ± 10.3, P < 0.001) after intubation than at baseline (70.3 ± 
7.4), and in group D, HR was significantly higher at 1 min (85.2 
± 12.6, P < 0.001) but lower at 5 min (65.7 ± 9.5, P = 0.007) after 
intubation than at baseline (72.1 ± 7.0) (Fig. 5). The maximum 
increase in HR was 32.1% in group C, and the minimum in-
crease was 18.1% in group D at 1 min after intubation. 

Discussion

Laryngoscopy and endotracheal intubation are known to be 
associated with perioperative hemodynamic instabilities, such 
as, hypertension, cardiac arrhythmia, and tachycardia, occurring 
secondary to the stimulation of the sympathetic nervous system 
[3-5]. In addition, sudden hemodynamic changes may lead to 
serious complications, especially in patients with a comorbid 
disease like hypertension [3]. Accordingly, anesthesiologists 
have devised means of attenuating the sympathetic stimulation 
in order to decrease the incidences of perioperative complica-
tions by using drugs, including opioids, adrenergic blockers, 
vasodilators, calcium channel blockers, lidocaine, and inhaled 
anesthetics [9-15]. Although many reports claim various drugs 
effectively attenuate hemodynamic responses, they also mention 
unexpected side effects like hypoventilation, hypotension, bra-
dycardia, and muscle rigidity [16]. 

Dexmedetomidine is a selective alpha-2 agonist with a 
sympatholytic effect as well as sedative, hypnotic, anxiolytic, 
analgesic, and anesthetic sparing effects [1], which are mediated 
through alpha-2 adrenoreceptors in the central and peripheral 
nervous systems. Because of these effects, anesthesiologists use 
dexmedetomidine as a spinal anesthesia adjunct as well as for 
general anesthesia [17-19]. In addition, dexmedetomidine can 
be administered for intensive care unit sedation, procedural se-
dation, and monitored anesthesia care.

In previous studies, researchers have used doses of dexme-
detomidine ranging from 0.25 to 2 μg/kg. The effects of dexme-
detomidine are known to be dose-dependent, but the probabili-
ties of side effects like bradycardia or hypotension also increase 
with dosage. Therefore, optimal dose adjustment according to 
the characteristics of the patient group is important. Lawrence et 
al. [20] reported that a single dose of dexmedetomidine before 
anesthesia induction attenuated the hemodynamic response to 
intubation and extubation; however, they used 2 μg/kg dexme-

detomidine, and hypotension and bradycardia were found to 
occur more frequently in their dexmedetomidine group than in 
the control group. Keniya et al. [21] reported that patients ad-
ministered 1 μg/kg dexmedetomidine required more treatment 
for bradycardia than the controls did. In contrast, Scheinin et 
al. [8] reported that 0.6 μg/kg dexmedetomidine attenuated car-
diovascular responses to laryngoscopy and tracheal intubation 
in healthy individuals without serious side effects, and Basar 
et al. [22] reported that 0.5 μg/kg dexmedetomidine decreased 
thiopental requirements without causing serious hemodynamic 
effects or affecting recovery time. However, the abovementioned 
studies were conducted in young and normotensive individu-
als. Dose reduction is required in the elderly because of age-
associated pharmacodynamic changes, and some studies have 
reported more pronounced hemodynamic responses to drugs in 
patients with hypertension [23,24]. 

Hence, we decided to preoperatively administer 0.5 μg/kg 
dexmedetomidine rather than 1.0 μg/kg to our elderly patients 
undergoing treatment for hypertension, and we found at this 
dose effectively suppressed the hemodynamic responses caused 
by endotracheal intubation without serious side effects.

In group D, all hemodynamic parameters were significantly 
lower at 5 min after intubation than at baseline and showed a 
decreasing trend from 1 min to 5 min after intubation. However, 
at 5 min after intubation, the hemodynamic values were still in 
the normal range (changes within 20%), and the commence-
ment of surgical procedures halted this decreasing trend.

Basar et al. [22] reported that 0.5 μg/kg dexmedetomidine 
decreased thiopental requirements, with an administered dose 
of 4.9 mg/kg for anesthesia induction. Keniya et al. [21] reported 
that 1 μg/kg dexmedetomidine decreased thiopental require-
ments, with an administered dose of 4.4 mg/kg for anesthesia 
induction. Therefore, in the present study, we decided to admin-
ister 5 mg/kg of thiopental for anesthesia induction.

Propofol is another favorable induction agent with a cardio-
vascular depressive property, and is more effective at suppress-
ing stress hormone release than is thiopental [25]. Studies have 
shown severe hypotensive episodes requiring vasoconstrictor 
treatment after general anesthesia induction in patients chroni-
cally using angiotensin II antagonists [26]. Although none of 
our patients experienced a hypotensive episode, additional study 
of the hemodynamic responses to different antihypertensive 
drugs and alpha-2 agonists, and the use of propofol rather than 
thiopental for anesthesia induction, may be needed.

In conclusion, our study shows that the preoperative admin-
istration of 0.5 μg/kg dexmedetomidine before anesthesia induc-
tion effectively suppresses the hemodynamic changes caused by 
endotracheal intubation in elderly patients (≥ 65 years old) un-
dergoing treatment for hypertension, without causing any severe 
side effects.
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