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We performed intravenous sedation with dexmedetomidine hydrochloride during
minor oral surgery and compared this agent with propofol. Patients were random-
ly divided into 2 groups: dexmedetomidine hydrochloride (D) and propofol (P )
groups. In Group D, systolic blood pressure (SBP) increased immediately after
the start of initial loading, although no significant differences were noted. Both
SBP and diastolic blood pressure (DBP) gradually decreased during maintenance
administration and were significantly lower than pretreatment values. The heart
rate decreased immediately after the start of administration and was significantly
lower during both initial loading and maintenance administration; the heart rate
was also significantly lower than that in Group P. In Group D, arterial blood oxy-
gen saturation (SpO2) significantly decreased after the sedation level reached an
optimum level until the end of administration. The bispectral index (BIS ) value
gradually decreased during initial loading. At the optimal sedation level, it de-
creased to 80 to 85. During maintenance administration, marked changes were
observed in this parameter. No marked differences in amnestic effects and com-
fort were noted between the 2 groups. If the sedation level can be evaluated ac-
curately via another objective method, intravenous sedation with dexmedetomi-
dine hydrochloride may be useful in dental treatment.
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Indications for dexmedetomidine hydrochloride in-
clude sedation duringartificial respiration andafterex-

tubation in patients in whom early extubation is possible
under intensive care.1 Its sedative actions resemble physi-
ologic sleep,2 and respiratory depression is less marked;
this differs from the features of benzodiazepines and pro-
pofol,which have been used in the dental field for psycho-
sedation. It has been reported that this agent causes car-
diovascular and psychiatric/neurologic side effects such
as hypertension and bradycardia.1 In this study, we per-
formed intravenous sedation with dexmedetomidine hy-
drochloride duringminor oral surgery and compared this
agent with propofol.

METHODS

Subjects were 14 patients for whom the status was
evaluated as 1 according to the American Society of
Anesthesiologists (ASA) classification; minor surgery
was scheduled in the Department of Oral Surgery,
Matsumoto Dental University Hospital. When dexme-
detomidine hydrochloride was administered, the drug
name, effects, and side effects were explained, and in-
formed consent was obtained. Patients were randomly
divided into 2 groups: dexmedetomidine hydrochlo-
ride (D) and propofol (P ) groups.
We measured blood pressure, heart rate, and arterial

bloodoxygen saturation (MoneoBP-88Si,Corin, Japan).
The bispectral index (BIS) was measured using an A-
2000 monitor (Aspect Medical Systems Inc, Newton,
Mass). Control values were measured 5 minutes after
eachmonitorwas applied in a dental chair. Each parame-
terwasmeasured at 2-minute intervals during initial load-
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ing, and at 5-minute intervals during maintenance ad-
ministration until the end of treatment. With respect to
the presence or absence of memory on injection of local
anesthesia and at the start of treatment, as well as the
comfortableness of sedation, subjects were requested to
complete a questionnaire the day after treatment. Com-
fortableness was evaluated using a visual analog scale
(VAS) (0: very uncomfortable, 100: very comfortable,
want to undergo the sedation procedure for additional
surgery). All values were expressed as the mean 6 stan-
dard deviation.
Immediately after the control values were mea-

sured, the venous route was obtained. In Group D,
for initial loading, 6 mg/kg/h of dexmedetomidine
hydrochloride was injected intravenously for 10 min-
utes at maximum until the score reached 3 (awaken-
ing responses to calling despite closed eyes), accord-
ing to Mackenzie’s sedation assessment scoring. The
rate of maintenance administration was established
as 0.4 mg/kg/h and was increased or decreased if
necessary. In Group P, 20 mg of lidocaine hydrochlo-
ride was administered intravenously. For initial load-
ing, 0.5 mg/kg of propofol was administered. The rate
of maintenance administration was established as
4 mg/kg/h and was increased or decreased if neces-
sary, so that Mackenzie’s score was 3. In Groups D
and P, we used a Telfusion TCI pump TE-371 (Termo,
Japan) for drug administration.
For statistical analysis, 1-way analysis of variance

was performed, as was the Dunnett multiple compari-
son test. Furthermore, values at each measurement
point were compared between the 2 groups using the
Mann-Whitney U test. P , .05 was regarded as signifi-
cant.

RESULTS

Age, height, body weight, and duration of treatment in
Groups D and P are shown in Table 1. No significant
differences in any parameters were noted between
the 2 groups.

1. Changes in blood pressure (Figure 1)

In Group D, the systolic blood pressure (SBP) in-
creased from 2 minutes after the start until the end of
initial loading. However, no significant differences
were seen in comparison with the pretreatment value.
In Group P, SBP decreased from 2 minutes until
4 minutes (end of initial loading) after the start of ini-
tial loading. The value 4 minutes after the start of ini-
tial loading was significantly lower than the pretreat-
ment value. Furthermore, the SBP value 4 minutes af-
ter the start of initial loading in Group D was
significantly higher than that in Group P.
In Group D, the diastolic blood pressure (DBP) sig-

nificantly increased compared with the pretreatment
value 2 minutes after the start of initial loading, but
then it gradually decreased to the pretreatment value
8 minutes after the start of initial loading. In Group P,
DBP continued to decrease from the start until the end
of initial loading. However, no significant differences
were seen in comparison with the pretreatment value.
During maintenance administration, SBP gradually

decreased in the 2 groups. This parameter significantly
decreased compared with the pretreatment value from
20 and 15 minutes after the start of maintenance ad-
ministration until the end of administration in Groups
D and P, respectively. Immediately after the start of
maintenance administration, the value in Group D
was significantly higher than that in Group P, but then
no marked differences were noted.
During maintenance administration, DBP also grad-

ually decreased in the 2 groups. This parameter signif-
icantly decreased compared with the pretreatment val-
ue from 20 and 10 minutes after the start of mainte-
nance administration until the end of administration

Table 1. Demographic Characteristics of Subjects

DexGroup Prop Group

Male/Female 2/5 1/6
Age, y 31.3611.8 29.46 8.7
Height, cm 160.965.7 157.9610.0
Weight, kg 56.167.2 50.368.1
Treatment time, min 54.7619.1 56.4616.3

Dex indicates dexmedetomidine hydrochloride; Prop, pro-
pofol.

Figure 1. Changes in blood pressure. In group D, systolic
blood pressure (SBP ) was significantly higher than that in
group P. SBP and diastolic blood pressure (DBP) significant-
ly decreased during maintenance administration compared
with pretreatment value in groups D.

76 Psychosedation With Dexmedetomidine Anesth Prog 56:75^80 2009



in Groups D and P, respectively. No marked differenc-
es between the 2 groups were noted.

2. Changes in heart rate (Figure 2)

In Group D, the heart rate gradually decreased after the
start of initial loading. It significantly decreased from
6 minutes after the start of initial loading until the start of
maintenance administration. Thereafter, it increased to
the pretreatment value and did not change until the end
of administration. In Group P, the heart rate slightly in-
creased during maintenance administration. However,
no significant differences were observed during adminis-
tration.The value in GroupDwas significantly lower than
that in Group P from 4 minutes after the start of initial
loading until 25 minutes after the start of maintenance
administration.

3. Changes in percutaneous arterial blood
oxygen saturation (SpO2) (Figure 3)

In Group D, SpO2 decreased after the start of initial load-
ing. It significantly decreased comparedwith thepretreat-
ment value from 6 minutes after the start of administra-
tion until the end of maintenance administration, at a
minimum of 95.7%. In Group P, SpO2 significantly de-
creased 4 minutes after the start of administration but
did not change thereafter. Duringmaintenance adminis-
tration, the value was 97 to 98%. Four minutes after the
start of initial loading and 25 minutes or more after the
start of maintenance administration, SpO2 in Group D
was significantly lower than that in GroupP, ranging from
95.7 to 96.6%.

4. Changes in BIS (Figure 4)

During initial loading, BIS gradually decreased in the
2 groups. At the optimum sedation level, values were
significantly lower than pretreatment values. In Group
D, the BIS value remained low during maintenance
administration, although it varied. In Group P, BIS
slightly increased after the start of maintenance ad-
ministration but significantly decreased after 25 min-
utes or longer. During administration, no significant
differences were seen between the 2 groups.

Figure 2. Changes in heart rate. In group D, heart rate sig-
nificantly decreased from 6 minutes after the start of initial
loading until the start of maintenance administration. Heart
rate in group D was lower than that in group P.

Figure 3. Changes in percutaneous arterial blood oxygen
saturation (SpO2). In group D, SpO2 significantly decreased
from 6 minutes after the start of administration until the end
of maintenance administration. SpO2 in Group D was signif-
icantly lower than that in Group P.

Figure 4. Changes in bispectral index (BIS ). At the opti-
mum sedation level, BIS was significantly lower than pre-
treatment values in the 2 groups. During maintenance ad-
ministration, the fluctuation of BIS in Group D was greater
than that in Group P.
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5. Memory on injection of local anesthesia and
at the start of treatment (Table 2) and
comfortableness (Figure 5)

Four patients in each of Groups D and P remembered
the injection of local anesthesia.Two patients in Group
D and 3 patients in Group P remembered the start of
treatment. No marked differences were observed be-
tween the 2 groups. In Group D, the score for comfort-
ableness (VAS) was 71.4 6 18.0Flower than that in
Group P. However, no significant differences were
noted between the 2 groups.

DISCUSSION

1. Hemodynamic changes

Dexmedetomidine hydrochloride induces peripheral
vasoconstriction due to a2B receptor stimulation and
increases blood pressure.3 In this study, both SBP
and DBP gradually decreased after the start of admin-
istration in Group P. In Group D, these values in-
creased immediately after the start of initial loading.
SBP remained higher than the pretreatment value
during initial loading, although no significant differ-
ences were observed. In particular, SBP increased in
6 patients until 4 minutes after the start of administra-
tion. In contrast, dexmedetomidine hydrochloride has
been reported to decrease blood pressure and cause
bradycardia via inhibition of the sympathetic nervous

system and activation of the parasympathetic nervous
system in the presence of a2A receptor stimulation.

4,5

In this study, in Group D, both SBP and DBP gradually
decreased during maintenance administration to val-
ues significantly lower than pretreatment values. How-
ever, the degree of decrease in blood pressure was sim-
ilar to that in Group P. In Group D, the heart rate de-
creased immediately after the start of administration
and was significantly lower until the start of treatment.
In 6 patients, bradycardia was noted. During mainte-
nance administration, the heart rate was also signifi-
cantly lower than that in Group P, although it gradual-
ly increased to the pretreatment value.
Because dexmedetomidine hydrochloride has no se-

lectivity for a2A/a2B receptors, blood pressure changes
are not constant. In this study, an increase in blood pres-
sure and bradycardia were seen on initial loading, during
which the blood concentration of this agent rapidly in-
creased. Duringmaintenance administration, circulatory
depression was seen frequently.We previously encoun-
tered a patient in whom intravenous sedation was per-
formed for the extraction of impacted lower wisdom
teeth. A decrease in blood pressure and bradycardiawere
observed on mandibular foramen conduction anesthesia
following initial loading despite the standard administra-
tion method, and atropine sulfate was administered to
this patient.6 Thus, hemodynamic changes are marked
during initial loading, and close monitoring is needed.
So this procedure can be applied to intravenous sedation
for dental treatment, the rate and duration of initial load-
ing should be investigated with the goal of reducing
changes in circulation.

2. Respiratory changes

In this study, we measured SpO2 alone. In Group D,
SpO2 significantly decreased after the sedation level
reached an optimum until the end of administration.
This was consistent with findings reported byYamashi-
ta et al.7 but contrary to the slight respiratory depres-
sion that is characteristic of dexmedetomidine hydro-
chloride. SpO2 in Group D was 95% or greater in the
absence of oxygen inhalation, although it was slightly
lower than that in Group P. Therefore, this change
may not result in clinical problems. The results of this
study did not show that dexmedetomidine hydrochlo-
ride^related respiratory depression was less marked
than that related to propofol, which has been used for
intravenous sedation. However, according to Yamashi-
ta et al.,7 administration of dexmedetomidine hydro-
chloride did not influence the respiratory rate. Chang-
es in tidal volume and arterial blood carbon dioxide
tension should be investigated.

Figure 5. Comfortableness of sedation. No significant dif-
ferences were noted between the 2 groups.

Table 2. Presence of Memory

Injection of Local
Anesthesia Start ofTreatment

(+/2) (+/2)

Dex group (n5 7) 4/3 2/5
Prop group (n5 7) 4/3 3/4

Dex indicates dexmedetomidine hydrochlori de; Prop,
propofol.
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3. Changes in BIS

The BIS value gradually decreased during initial load-
ing. At the optimal sedation level, it decreased to 80 to
85. During maintenance administration, marked
changes were seen in this parameter, and there was
no constant tendency. Yamashita et al.7 reported that
BIS was useful as an index of relative changes in opti-
mum sedation level in comparison with the clinical as-
sessment using Ramsay’s sedation score, although the
algorithm for calculating BIS was not matched to dex-
medetomidine hydrochloride^related electroencepha-
lographic changes. In this study, sedation was stable
during initial loading because there were no external
stimuli prior to the start of treatment. The BIS value
may have been matched to the clinical assessment of
optimum sedation; there was a constant tendency.
However, when treatment was started, various stimuli
were added, which affected patients’ sedation levels.
Dexmedetomidine hydrochloride^related sedation re-
sembles physiologic sleep,2 and stimulation facilitates
awakening even during continuous administration.
Therefore, even when the BIS value is high, the seda-
tion level is not always light. The quality of dexmede-
tomidine hydrochloride^related sedation may be a
weak point in dental treatment. Furthermore, it may
be difficult to evaluate sedation based on BIS during
treatment with stimuli.

4. Amnestic effects and comfortableness

Concerning amnestic effects, we examined the pres-
ence or absence of memory on local anesthesia injec-
tion and the start of treatment. No marked differences
were noted between the 2 groups.When treatment-re-
lated stimuli are less marked, amnestic effects may be
similar to those of propofol. However, in this study, we
did not investigate these effects during surgery. Boku
et al.8 administered pethidine hydrochloride prior to
oral surgery with intravenous sedation, and reported
that combination therapy with dexmedetomidine hy-
drochloride and midazolam achieved favorable amnes-
tic effects. However, they indicated that the effects of
this combination were less marked in the presence of
strong invasiveness. Intravenous sedation with dexme-
detomidine hydrochloride alone for dental treatment
may show less potent amnestic effects compared with
the conventional method.
No significant difference in comfortableness was ob-

served between the 2 groups. However, in Group D,
the VAS score on comfortableness varied among pa-
tients, possibly because the sedation level was light
owing to the difficulty in evaluation, and because

awakening associated with treatment-related stimuli
reduced amnestic effects. Amnestic effects are not the
main purpose of psychosedation. As reported by Boku
et al.,8 intravenous sedation with dexmedetomidine
hydrochloride may exhibit less potent amnestic ef-
fects, which may have contributed to differences in
comfortableness in comparison with propofol. Thus,
accurate evaluation of the sedation level may increase
the quality of intravenous sedation with dexmedetomi-
dine hydrochloride. Furthermore, another method of
using dexmedetomidine hydrochloride, such as basing
it on the rate of administration and combination with
other agents, should be investigated to obtain the opti-
mum sedation level during dental treatment even in
the presence of treatment-related stimuli.

CONCLUSION

We performed intravenous sedation with dexmedeto-
midine hydrochloride or propofol for minor oral sur-
gery and compared blood pressure, heart rate, SpO2,
BIS, memory on local anesthesia injection and the
start of treatment, and comfortableness. No marked
difference in respiratory depression was noted be-
tween intravenous sedation with dexmedetomidine
hydrochloride and that with propofol. However, he-
modynamic changes were marked in the former
group, and close monitoring is needed. Furthermore,
it is difficult to evaluate intraoperative sedation level
based on BIS in many cases, and other evaluation
methods must be developed. If the sedation level can
be evaluated accurately via further investigation of ad-
ministration methods, intravenous sedation with dex-
medetomidine hydrochloride may be useful in dental
treatment.
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