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Background: Dexmedetomidine is a useful sedative drug with various uses. We designed this study to investigate the 
clinical effects and complications of different loading doses, 0.5 and 1.0 μg/kg.
Methods: Forty six patients, of American Society of Anesthesiologists physical status I and II, who required elective and 
emergency operation under spinal anesthesia were randomly assigned to group L or group H. Group L received a loading 
dose of 0.5 μg/kg for 10 minutes while group H received 1.0 μg/kg. Bispectral index (BIS), systolic blood pressure, heart 
rate, and Ramsay score were recorded at T0 (before loading), TL (just after loading) and T10, 20, 30 (10, 20, 30 minutes after TL). 
Complications, drug use, lowest BIS and time to reach BIS 80 after termination of dexmedetomidine were recorded dur-
ing this study.
Results: In group H, BIS value decreased significantly after TL compared to the baseline (T0), while in group L after T10. 
Between two groups, BIS values showed a significant differences only at T10, BIS of group H was lower than that of group 
L. Ramsay score showed no significant differences except in TL; the score of group L was significantly lower than that of 
group H. Other vital signs and complications showed a minimal differences between two groups.
Conclusions: Higher loading dose (1.0 μg/kg) of dexmedetomidine can lead to faster sedation without any severe com-
plications. (Korean J Anesthesiol 2014; 67: 8-12)
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Introduction

Dexmedetomidine is a highly selective alpha 2 agonist [1]. 
This drug activates alpha 2 receptors in the locus ceruleus of 
the brain, resulting in very effective sedation of the patient [2]. 
Unlike many other sedative drugs that cause respiratory depres-
sion during sedation, dexmedetomidine is free from such side 
effects [3-6]. This advantage contributes to the variable use of 
dexmedetomidine, not only in the critical care unit as originally 
intended, but also in sedation and anesthesia in both preopera-
tive and postoperative periods [7].

However, this alpha 2 agonist has its own side effects. Ac-
tivation of the alpha 2 receptors in peripheral vessels causes 
unexpected hypertension and bradycardia during the first few 
minutes of infusion, and the converse may occur after this pe-
riod: rebound of the autonomic nervous system can result in 
hypotension and tachycardia [8,9].

The dosing of dexmedetomidine varies based on its purpose, 
although clinical use usually suggests a loading dose of 0.5-1.0 
μg/kg for 10 minutes and a maintenance dose of 0.2-0.7 μg/kg/min 
[7]. We designed this study to investigate the clinical effects and 
complications at two different loading doses, 0.5 and 1.0 μg/kg. 

Materials and Methods

Forty six patients, of American Society of Anesthesiologists 
physical status I and II, who required elective and emergency 
operation under spinal anesthesia were enrolled in this prospec-
tive, randomized, double-blind study. The exclusion criteria were 
underlying neurologic and cardiovascular disease, renal failure, 
liver failure and contraindication cases of spinal anesthesia such 
as bleeding tendency, patient refusal. The study was approved 
by the Institutional Review Board and written informed consent 
was obtained from each patient.

All patients fasted for 8 hours before the operation, and no 
premedications were administered. In the operating room, 5 
L/min of oxygen was provided to patients via an oxygen mask 
and an intravenous line was placed in each patient’s forearm. 
Before spinal anesthesia, Ringer’s lactate solution 10 ml/kg was 
administered intravenously as pre-hydration. The patients were 
placed in the lateral decubitus position and spinal punctures 
were performed using a 25-gauge Quincke spinal needle at L3-4 

or L4-5. Hyperbaric 0.5% bupivacaine 12 mg was administered 
intrathecally and lied down immediately. In all patients, spinal 
anesthesia was successfully conducted, and sensory block level 
was evaluated in pin prick test by using 25 G needle. After wip-
ing the patient’s forehead with alcohol gauze, a BIS monitor 
(Model A 3000, Aspect Medical systems, Natick, MA, USA) was 
placed and the initial BIS value was recorded. Heart rate (HR), 
oxygen saturation (SpO2), non-invasive blood pressure, Ramsay 

score (Table 1) and BIS were closely monitored in all patients, 
before administration of the loading dose of dexmedetomidine 
(T0), just after loading (TL), and at 10 min intervals thereafter 
(T10, T20, T30) [10]. 

Loading was started immediately after 20 minutes in a man-
ner corresponding to the loading dose of each group: group H 
with 1.0 μg/kg and group L with 0.5 μg/kg. After 10 minutes of 
loading, dosing was changed to a maintenance dose, 0.5 μg/kg/
min. All data were recorded every 10 minutes until the end of 
the operation.

After the operation, infusion of dexmedetomidine was 
stopped. The lowest BIS score during the operation and the time 
to reach BIS 80 after termination of infusion were recorded. 

Aside from the primary data, all complications were recorded 
when they occurred. Complications were defined as hyperten-
sion (systolic blood pressure or mean arterial pressure > 20% 
of baseline), hypotension (systolic blood pressure < 80 mmHg), 
bradycardia (heart rate < 50 beats/min), tachycardia (heart rate 
> 100 beats/min for 5 minutes), hypoxemia (SpO2< 95%) and 
oral dryness. Ephedrine and atropine used for the rescue of such 
complications were also recorded after each use.

All measures were displayed as mean ± standard deviation 
(SD). When BIS had a difference of 10 or more, the α value was 
set at 0.05, the β value was set at 0.2 and the sample size was set 
at 23.

Statistical analysis was performed using R 3.0.0. for Win-
dows. Enumeration data such as sex, incidence of side effects 
and use of drugs were compared with Chi-square analysis. Non-
enumeration data such as BIS, SBP, and HR were compared by 
Student's t-test. P values less than 0.05 were considered statisti-
cally significant.

Results

Forty-six patients were enrolled in this study. No patients 
were excluded and patient characteristics such as sex, age, 
height, weight and sensory block level showed no significant dif-
ferences between two groups (Table 2).

In group H, BIS value decreased significantly after TL com-

Table 1. Ramsay Sedation Scale

Sedation level Description

1
2
3
4

5

6

Patient is anxious, agitated or restless, or both
Patient is cooperative, oriented, and tranquil
Patient responds only to commands
Patient responds to light glabellar tap or loud auditory 
  stimulus
Patient has a sluggish response to light glabellar tap or 
  loud auditory stimulus
No response
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pared to the baseline (T0), while in group L after T10 (Fig. 1). 
Between two groups, BIS values showed a significant differences 
only at T10, BIS of group H was lower than that of group L. How-
ever, the other BIS parameters (the lowest BIS value and time to 
reach BIS 80) did not show any significant differences between 
two groups (Table 3).

Throughout this study, heart rate decreased significantly 
rather than T0 value in the both groups. But, there were no sig-

nificant differences between two groups (Fig. 2).
Systolic blood pressure did not show any significant differ-

ences except at T30 in group L, where SBP was significantly lower 
rather than T0 (Fig. 3). Between two groups, SBP value in both 
groups showed a significant difference only at TL, SBP value of 
group L was lower than that of group H (Fig. 3).

There were no significant differences between two groups in 
the incidence of bradycardia, hypoxemia, hypotension and hy-
pertension (Table 3).

Incidence of oral dryness, tachycardia, excessive bradycardia 
and use of atropine and ephedrine did not show any significant 
differences.

Ramsay score did not show any significant differences except 
at TL when the score of group L was significantly lower than the 
score of group H (Fig. 4).

Table 2. Patient Characteristics

Group H
(n = 23)

Group L
(n = 23)

Gender (M/F)
Age (yr)
Weight (kg)
Height (cm)
Sensory block level 
  (Thoracic dermatome)

11/12
49 ± 13.9
63 ± 13

162.9 ± 11.5
7.2 ± 2.0

12/11
43.7 ± 18.6
68.3 ± 12.3

166.2 ± 9.6
7.7 ± 2.4

Values are mean ± SD or number of patients. There are no significant 
differences between two groups. Group L: loading dose 0.5 µg/kg, 
Group H: loading dose 1.0 µg/kg.

Fig. 1. Bispectral index during sedation. *P < 0.05 compared to T0, 
†P < 0.05 between two groups, Group L: loading dose 0.5 μg/kg, Group 
H: loading dose 1.0 μg/kg, T0: start of anesthesia, TL: after loading, T10: 
10 minutes after TL, T20: 20 minutes after TL, T30: 30 minutes after TL.

Table 3. Complications, Drug Use, Minimal BIS and Time to Reach BIS 80

Group H Group L

Bradycardia
Hypoxemia
Hypertension
Hypotension
BISmin
Time to reach BIS 80 (sec)

3
0
2
1

54.1 ± 17.8
145.7 ± 213

4
0
1
2

57.7 ± 15.5
56.7 ± 71

Values are mean ± SD or number of patients. There are no significant 
differences between two groups. Group L: loading dose 0.5 µg/kg, 
Group H: loading dose 1.0 µg/kg. BISmin: Lowest value of BIS during 
the study.

Fig. 2. Heart rate during sedation. *P < 0.05 compared to T0. Group L: 
loading dose 0.5 μg/kg, Group H: loading dose 1.0 μg/kg, T0: start of 
anesthesia, TL: after loading, T10: 10 minutes after TL, T20: 20 minutes 
after TL, T30: 30 minutes after TL.

Fig. 3. Systolic blood pressure during sedation.*P < 0.05 compare to T0, 
†P < 0.05 between two groups, Group L: loading dose 0.5 μg/kg, Group H: 
loading dose 1.0 μg/kg, T0: start of anesthesia, TL: after loading, T10: 10 
minutes after TL, T20: 20 minutes after TL, T30: 30 minutes after TL.
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Discussion

Dexmedetomidine is a highly selective alpha 2-agonist that is 
used in the operating room and ICU [7]. Its unique character-
istics of powerful sedation without respiratory depression make 
dexmedetomidine one of the most useful drugs in sedative fields 
[7,11].

In our study, both groups showed significantly lower BIS val-
ues compared to baseline after loading, although the breakpoint 
was different. In group L, the significant difference revealed 
itself 10 minutes after loading, while in group H it occurred 
right after loading (Fig. 1). BIS values between the two groups 
did not show any significant differences except at T10, where the 
BIS value of group H was lower than that of group L. Previous 
investigations commented that an increase in loading dose and 
plasma concentration of dexmedetomidine resulted in improved 
sedation [12]. In addition to affirmative results in the past, it has 
been suggested that dexmedetomidine has a dose-dependent 
sedation effect, which may be altered by the loading dose [13]. 
These results indicate that a higher loading dose of dexmedeto-
midine may lead to more rapid sedation. As faster sedation is 
one of the major goals in the use of dexmedetomidine, a loading 

dose of 1.0 μg/kg may be far superior to 0.5 μg/kg in terms of se-
dation. A recent trial indicated that a BIS value of 65 to 85 may 
be an optimal standard for sedation [14]. According to our data, 
group H showed faster entrance to BIS below 85 than group L. 

Ramsay score differed significantly only at TL, where the val-
ue of group L was lower than that of group H. Group H showed 
successful entrance to the Ramsay score above 3 after TL, while 
group L after T10. We have found reports that Ramsay score of 3 
to 4 is optimal for sedation [15]. Also, this score roughly corre-
sponds to BIS 69 to 81, which is acceptable to our result as well 
[16]. The superiority of the higher loading dose in faster seda-
tion is well reflected in our data.

HR values were significantly lower than the baseline value at 
all points, while no significant differences were shown between 
two groups. These data are consistent with previous investiga-
tions that dexmedetomidine has a great relation to the complica-
tion of bradycardia [7]. 

The SBP of the two groups showed significant differences at 
TL, when the SBP of group H was higher than that of group L. 
This corresponds to results of past research that indicated that 
a greater loading dose of dexmedetomidine may result in faster 
incidence of transient hypertension [17,18].

In total, use of a higher loading dose of dexmedetomidine 
results in faster effects, whether sedation or cardiovascular fea-
tures. These data suggest that the cardiovascular effects of dex-
medetomidine are related to its concentration and dosing [19]. 

The subjectivity of the Ramsay score calls for attention how-
ever. Values such as SBP, HR, and BIS are perfectly numerated 
and can be defined objectively by anyone. However, the Ramsay 
score requires a small 'interview' and may differ by patient or 
questioner. 

In conclusion, the 1 μg/kg loading dose of dexmedetomidine 
can lead to faster sedation without any severe complication. So, 
for rapid sedation after spinal anesthesia, a higher loading dose 
such as 1 μg/kg may be an optimal choice for this drug.
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Fig. 4. Ramsay-score during sedation. *P < 0.05 compare to T0, †P < 
0.05 between two groups, Group L: loading dose 0.5 μg/kg, Group H: 
loading dose 1.0 μg/kg, T0: start of anesthesia, TL: after loading, T10: 10 
minutes after TL, T20: 20 minutes after TL, T30: 30 minutes after TL.
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