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Abstract

Controlled hypotension, with a mean arterial pressure (MAP) of 60 mmHg - 70 mmHg, provides a bloodless and visible surgical field
during rhinoplasty. It has been shown that dexmedetomidine, anα2-adrenoreceptor agonist, is a suitable choice in this regard. One
of the disadvantages of this drug is the possibility of severe bradycardia during infusion. Therefore, we compared lower intravenous
(IV) loading doses to determine whether the hypotensive effect of the drug was preserved and the bradycardia incidence decreased.
In this randomized, double-blinded clinical trial, 81 patients aged 18 to 50 years with the American Society of Anesthesiologists physi-
cal status (ASA-PS) class I and II, scheduled for rhinoplasty randomly received 1.0, 0.9, and 0.8µg/kg (named as groups 1.0, 0.9, and 0.8,
respectively) of IV dexmedetomidine before the induction of anesthesia followed by infusion (0.3 - 0.7 µg/kg/h) during operation.
The patients’ heart rate (HR), MAP, the requirements for nitroglycerin (NTG) and extra fentanyl, as well as the incidence of bradycar-
dia, were recorded. Bleeding and visibility of the surgical field were scored by the surgeon using a 6-point visual scale. MAPs, HRs,
and consumption of NTG and extra fentanyl were similar in the studied groups. The surgical field was more visible and bloodless
in group 1.0 compared to group 0.8 (P < 0.001); the differences were not significant between groups 1.0 and 0.9 (P = 0.605). The
incidence (P = 0.027) and the severity of bradycardia (P = 0.017) were higher in the groups with higher loading doses. We concluded
that dexmedetomidine is an acceptable agent to provide controlled hypotension. A loading dose of 0.9 µg/kg, but not 0.8 µg/kg,
provides similar surgical field conditions as the dose of 1 µg/kg. Furthermore, despite the decrease in the incidence of bradycardia,
the hypotensive effect of the drug is preserved.
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1. Background

Rhinoplasty, a common cosmetic procedure per-
formed in many countries, in which the application of
controlled or permissive hypotension during anesthesia
has beneficial effects. By decreasing the blood pressure
during operation, blood loss is reduced, and a more
visible surgical field is provided. Previously, controlled
hypotension was defined as “a reduction in the systolic
blood pressure to reach 80-90 mmHg, a reduction in mean
arterial pressure (MAP) to reach 50 - 65 mmHg, or a 30%
reduction in baseline MAP” (1), but because of reported
poor outcomes associated with hypotension and this MAP
range during operation, including acute kidney injury
(AKI), myocardial injury, and mortality, especially in vul-

nerable patients, recently higher values are recommended
(2-8).

Different types of drugs have been investigated to
provide “controlled hypotension” during surgeries, in-
cluding opioids (9-12), beta-blockers (13, 14), vasodilators
(15, 16), and α2-adrenoreceptor agonists (9, 11, 12, 14, 17).
Dexmedetomidine, anα2-agonist, has been used as a seda-
tive (18-20), anxiolytic (21), and hypotensive (22, 23) agent
for anesthesia. It has also been used as an adjunct analgesic
during sedation (24), and general (25), regional (26, 27),
and neuraxial anesthesia (28, 29), and also for postopera-
tive pain management (30). The sedative and anxiolytic ef-
fects of dexmedetomidine are produced primarily via the
stimulation of α2-adrenoceptors in the locus coeruleus of
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the pons and result in a dose-dependent inhibition of nore-
pinephrine release. The resulting sedation is like stage
2 non-rapid eye movement sleep, with preserved muscle
tone and ventilation. The analgesic effect of dexmedeto-
midine is exerted on theα2-adrenoreceptors mainly in the
substantia gelatinosa of the dorsal horn at the spinal cord
to reduce the release of nociceptive neurotransmitters (31).
The neuroprotective effect of dexmedetomidine following
ischemic injury has recently been demonstrated in animal
studies (32).

The cardiovascular effects of dexmedetomidine begin
with initial hypertension following the administration of
a loading dose, due to the activation of α2B receptors lo-
cated on vascular smooth muscle, with subsequent hy-
potension and bradycardia due to centrally mediated de-
crease in sympathetic tone (31, 33). The decrease in car-
diac output is due to a negative chronotropic effect of
dexmedetomidine, and the systolic and diastolic function
is not impaired (34). The hypotensive and heart rate-
reducing properties of this agent make it a reasonable
choice for procedures requiring “controlled hypotension”,
and it has been demonstrated to have favorable effects
compared to other drugs in this regard (9, 11, 12, 14, 17). Fur-
thermore, the administration of dexmedetomidine dur-
ing operation is associated with a decrease in the inci-
dence of postoperative shivering, nausea, vomiting, delir-
ium, and postoperative cognitive dysfunction (35-37).

Apart from all the benefits, dexmedetomidine also has
its drawbacks, the most important of which are severe
bradycardia and even, in rare cases, cardiac arrest (38-
43). Since hemodynamic alterations mostly occur during
loading infusion (33), the current study was conducted
to determine whether, by decreasing the loading dose
of dexmedetomidine, the incidence of bradycardia is re-
duced while the hypotensive effect is preserved.

2. Objectives

Hence, we compared the effects of three loading doses
of dexmedetomidine (1, 0.9, and 0.8 µg/kg) on blood pres-
sure and the incidence and severity of bradycardia during
controlled hypotension in rhinoplasty.

3. Methods

3.1. Study Design and Participants

This randomized, prospective, double-blinded, clin-
ical trial was conducted, in accordance with the Dec-
laration of Helsinki, at Firoozgar Hospital (affiliated to
the Iran University of Medical Sciences, Tehran, Iran)
from April 2020 to February 2021. The study protocol

was approved by the Ethics Committee of the university
(code: IR. IUMS.FMD.REC 1398.2) and was registered at
the Iranian Registry of Clinical Trials (identification code:
IRCT20191110045388N1). After obtaining informed consent
from the subjects, 81 patients aged 18 to 50 years with the
American Society of Anesthesiologists Physical status (ASA-
PS) class I and II, scheduled for rhinoplasty, were enrolled.
Exclusion criteria were as follows: a history of hyperten-
sion, cardiovascular diseases, cerebrovascular disease, or
renal dysfunction, morbid obesity, treatment with beta-
blockers, scheduled for revision rhinoplasty, allergy to an
α2-adrenergic agonist, and mean arterial pressure (MAP)
less than 70 mmHg at baseline.

3.2. Randomization and Blinding

All the patients undergoing rhinoplasty in the consid-
ered period were assessed for eligibility. Those who were
eligible and willing to participate in the study were ran-
domly allocated into three groups by block randomization
method, in blocks of six. The random number sequence
was obtained via STATA software version 13. Patients were
allocated 1:1:1 to receive IV dexmedetomidine with a load-
ing dose of either 1µg/kg (group 1.0), 0.9µg/kg (group 0.9),
or 0.8µg/kg (group 0.8) preoperatively. The patient recruit-
ment was continued until the sample size was reached.

An anesthesia resident and an anesthesiologist were
involved in performing the study protocol, the first one
prepared and set the infusion rate of the loading dose,
and the second one, who was blinded to the study group,
managed anesthesia, according to the study protocol, and
collected the data. To limit inter-observer variability, all
the operations and operation field scorings were also per-
formed by only one surgeon who was blinded to the pa-
tient’s study group.

3.3. Anesthesia Protocol

Upon the arrival of the patients to the operating room,
routine monitoring of electrocardiography, noninvasive
blood pressure, peripheral oxygen saturation, tempera-
ture, depth of anesthesia (BISPECTRAL VISTA monitoring
system; Covedian company, USA), neuromuscular func-
tion, and capnography were done. After starting the
infusion of 5 mL/kg of a crystalloid solution, a load of
dexmedetomidine (Precedex, 200 µg/2 mL, Hospira, USA),
diluted in 50 mL of saline 0.9%, with a dose according to
the study group, was infused intravenously for 10 min fol-
lowed by a continuous infusion of 0.3 - 0.7µg/kg/hour. Fen-
tanyl (2 µg/kg; Caspioan Tamin Pharmaceutical Co. Rasht-
Iran) was administered after completion of dexmedetomi-
dine loading infusion, and anesthesia was induced with
propofol (1.5 mg/kg; B. Braun Melsungen AG, Germany) and
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cisatracurium (0.15 mg/kg; Rosamed Co. Iran). Anesthesia
was maintained with inhalational sevoflurane (M/s AbbVie
S.R.L, Aprilia Campoverde-Italy), adjusted to maintain a bis-
pectral index (BIS) value of 40 - 60. All patients were posi-
tioned in 25° reverse Trendelenburg. Five to ten milliliters
of a solution containing lidocaine 2% and epinephrine
1:100,000 were locally administered by the surgeon before
starting the operation.

The primary goal was to provide a MAP in a range
of 60 mmHg - 70 mmHg. If MAP exceeded this limit,
provided that the depth of anesthesia was sufficient and
dexmedetomidine was infused at the maximum rate, one
of the two approaches was applied according to the pa-
tient’s HR changes. If the HR was increased simultaneously
to more than 20% of the preoperative value, 1 µg/kg of fen-
tanyl was administered, but if MAP increased without sig-
nificant changes in HR, a bolus of NTG, 50 µg was given.

In case of hypotension, defined as a MAP lower than 60
mmHg, a bolus of 100 mL of crystalloid solution was given,
and the infusion of the drug was temporarily discontinued
until the return of MAP to the desired value. If the drop in
MAP did not improve, a bolus of IV ephedrine 5 mg was ad-
ministered.

In the case of bradycardia, defined as HR less than 60
beats/min (44) and decreased by more than 20% compared
to the baseline value, the infusion of dexmedetomidine
was reduced; if the decrease in HR was more than 30%,
dexmedetomidine infusion and other anesthetics tem-
porarily discontinued, and in case of persistence of severe
bradycardia and/or accompanied by hypotension, a bolus
of intravenous atropine 10 µg/kg plus 200 ml of IV crystal-
loid solution was administered.

3.4. Surgical Field Assessment

The condition of the surgical field was assessed by the
surgeon in terms of bleeding and visibility, using a 6-point
scale adapted from Fromme et al. (45), named as bleed-
ing score, every 15 minutes during operation: 0 = no bleed-
ing; 1 = minor bleeding, but no aspiration required; 2 = mi-
nor bleeding, aspiration required; 3 = minor bleeding, fre-
quent aspiration required; 4 = moderate bleeding, visible
only with aspiration; 5 = severe bleeding, continuous aspi-
ration required.

3.5. Data Collection

Hemodynamic variables, including HR, MAP, and BIS
were recorded upon arrival of the patient to the operat-
ing room 5 and 10 minutes after dexmedetomidine load-
ing dose infusion, before induction of anesthesia, after tra-
cheal intubation, 5, 10, and 15 minutes after intubation, ev-
ery 15 minutes after tracheal extubation, and 15 minutes af-
terward. The data were also recorded 2 minutes after local

infiltration of epinephrine. The inhaled concentration of
sevoflurane was recorded every 15 minutes. The number
of patients who received NTG, fentanyl, ephedrine, or at-
ropine, as well as the number of times of the drugs’ admin-
istration were recorded for each group. The bleeding score
was also recorded every 15 minutes during the operation.
The cases of bradycardia were recorded as bradycardia 20%
(i.e., a decrease in HR by 20% - 30% of baseline value), brady-
cardia 30% (i.e., a decrease in HR by more than 30% of base-
line value), and bradycardia (i.e., the whole cases of brady-
cardia). Adverse effects after tracheal extubation and dur-
ing patients’ stay in the post-anesthesia care unit (PACU)
were recorded, as well.

3.6. Study Outcomes

The primary outcome was to provide a MAP of 60- 70
mmHg. The secondary outcomes were bleeding score, the
amount of hypotensive (NTG), and extra analgesic agents
(fentanyl) required to maintain the blood pressure in the
desired range, and the incidence and severity of bradycar-
dia.

3.7. Sample-Size Calculation

Due to the lack of similar articles comparing the effect
of different loading doses of dexmedetomidine on blood
pressure control during operation, a pilot study includ-
ing five participants in each group was performed, and the
MAP was assessed between the groups. The mean values of
MAP± standard deviations (SDs) in groups 1.0, 0.9, and 0.8
were 65.7 ± 2.5, 67.8 ± 2.6, and 68.5 ± 3, respectively. Con-
sidering type I error = 0.05, and statistical power equal to
80%, a sample size of 75 was calculated. Assuming the 8%
dropouts, the total sample size was equal to 81 individuals.

3.8. Data Analysis

All statistical analyses were performed using SPSS 25.0.
(IBM Corp. Released 2017. IBM SPSS Statistics for Windows,
version 25.0. Armonk, NY: IBM Corp.). Mean and standard
deviation were used for descriptive and quantitative find-
ings, and frequency and percentage were used for quali-
tative findings. One-way ANOVA was used to compare the
MAPs and HRs between the groups, and one-way ANOVA
with repeated measures was used to compare them within
the groups. The number of patients who received extra fen-
tanyl or NTG and the times of the drugs’ administration
were compared using the Fischers’ exact test. The inhaled
concentration of sevoflurane was compared between the
groups using one-way ANOVA. The bleeding score was as-
sessed using Fischers’ exact test, and the mean values of
the scores were compared between the groups using one-
way ANOVA; post hoc binary comparisons were performed
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based on the LSD test. The Chi-squared test was used for
the analysis of bradycardia, and the Fischers’ exact test
was used to compare atropine requirements between the
groups. P-values of less than 0.05 were considered statisti-
cally significant.

4. Results

4.1. Study Population

A total of 85 patients were assessed for eligibility from
April 2020 to February 2021. Four patients were unwilling
to participate, and eventually, 81 patients were enrolled,
and they were divided into three groups of 27 patients (Fig-
ure 1). All participants completed the study. The study
groups were comparable in terms of age, gender, and ASA-
PS (Table 1). The duration of surgery (Table 2) was also sim-
ilar in all groups.

4.2. Primary Outcome

The MAP of 60 mmHg -70 mmHg was successfully
achieved in the study groups. The mean values of MAP
(Figure 2A) were similar at baseline (P-value = 0.686) and
all recorded times (except one) after the intervention.
MAP showed a reduction during operation in the studied
groups (P < 0.001 for groups 0.8 and 0.9 and P = 0.001 for
group 1.0).

4.3. Secondary Outcomes

The HRs were also similar in all three groups (Figure
2B), at baseline (P = 0. 784) and post-intervention except
30 after tracheal intubation. The intra-group comparison
showed that the HR decreased during the study period (P
< 0.001for all three groups).

The number of participants requiring NTG and/or fen-
tanyl and the number of times a bolus of the drugs was ad-
ministered were similar in all study groups (P = 0.980 and
0.964, respectively). The inhaled concentration of sevoflu-
rane used during anesthesia was different between the
study groups (P < 0.001), and it was the lowest in the group
1.0 (Table 2).

The bleeding score (Table 3) was significantly lower in
group 1.0 compared to the other two groups (P ≤ 0.001).
The post hoc LSD test showed that the mean bleeding score
was not significantly different between the groups 1.0 and
0.9 (P = 0.605), and groups 0.9 and 0.8 (P = 0.052), but it
was lower in group 1.0 compared to group 0.8 (P = 0.015).

The overall incidence of bradycardia was the highest in
group 1.0 and the lowest in group 0.8 (P = 0.027, Table 4).
The incidence of bradycardia with a 20% - 30% decrease in
HR was similar in three groups (P = 0.612), whereas the sig-
nificant difference between the groups was in terms of the

incidence of a decrease in HR of more than 30% (P = 0.017);
with the highest incidence in group 1.0 and the lowest in
group 0.8. All groups were similar in terms of atropine re-
quirement (Table 4). Ephedrine was not required in any of
the groups. No significant event occurred after tracheal ex-
tubation and in the PACU.

5. Discussion

The current study showed that it is feasible to pro-
vide controlled hypotension with the IV administration of
dexmedetomidine as an adjunct to other anesthetics. It
also showed a lower incidence of bradycardia with lower
loading doses. Furthermore, while the hypotensive effect
of dexmedetomidine was preserved with all three loading
doses, a loading dose of 0.9, but not 0.8 µg/kg, had similar
effects of 1.0 µg/kg on the surgical field quality in terms of
bleeding and visibility.

Following the recent studies demonstrating the asso-
ciation of MAPs equal to or less than 60 - 65 mmHg with
increased risk of postoperative acute kidney injury, car-
diac events, and mortality (2-4, 6, 7), the allowable blood
pressure decrease during anesthesia has changed over the
years. Sun et al. (3), in a study on patients undergoing non-
cardiac surgery showed that the AKI that occurred in 6.3%
of patients was associated with MAP less than 60 mmHg
for 11 to 20 min and MAP less than 55 mmHg for more than
10 min in a graded fashion. Walsh et al. (2) demonstrated
that the risk of AKI and myocardial injury was increased at
MAPs less than 55 - 60 mmHg. Therefore, generally, a MAP
over 60 mmHg -70 mmHg is recommended (5). In most of
the studies evaluating the consequences of hypotension,
it was not specified whether the episodes of hypotension
were induced deliberately or occurred incidentally. More-
over, in some of the studies, above half of the patients had
an age of over 60 years, or an ASA-PS equal to three or more,
which made them more susceptible to hypotension ad-
verse effects (2-4, 6). Given the eligibility of having a lower
age range and limited comorbidities (i.e., ASA-PS limited to
class I and II) to participate in our study, we planned to pro-
vide a MAP of 60 mmHg - 70 mmHg as a modified definition
of controlled hypotension.

Durmus et al. (22) and Ayoglu et al. (23) in different
studies have shown that dexmedetomidine reduced bleed-
ing during septoplasty. They administered a loading dose
of 1 µg/kg over 10 minutes followed by dexmedetomidine
infusion. In their studies, the Map was decreased following
the administration of dexmedetomidine and was lower
compared to the control group during operation. In the
study by Janatmakan et al. (46), with a lower loading dose
of dexmedetomidine, 0.5µg/kg, it has been shown that in-
traoperative bleeding was less than the control group in
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Figure 1. The study flowchart

Table 1. Patients’ Characteristicsa

Variable
Groups

Total P-Value
1.0 (N = 27) 0.9 (N = 27) 0.8 (N = 27)

Age, y 27.70 ± 6.33 31.50 ± 10.54 27.52 ± 8.29 28.88 ± 8.62 0.168b

Gender (female) 17 (63.0) 23 (85.2) 17 (63.0) 57 (70.4) 0.158c

Weight, kg 65.89 ± 11.09 66.41 ± 11.04 69.56 ± 9.06 67.19 ± 10.46 0.381b

ASA-PS I/II 24/3 26/1 23/4 73/8 0.379d

Abbreviations: ASA, American Society of Anesthesiologists physical status (ASA-PS); N, number; SD, standard deviation.
aValues are expressed as No. (%) or mean ± SD.
bANOVA.
cChi-squared test.
dFischers’ exact test.

spine surgery. The result of our study is consistent with
their studies as the MAP reduced after intervention and
during operation. The MAPs were similar in our study
groups, but the bleeding score was higher in group 0.8
compared to group 1.0.

Bleeding during operation is not necessarily reduced
by a decrease in blood pressure alone; however, other con-
tributing factors, such as HR may be involved. Sieśkiewicz
et al. (47) demonstrated that to achieve good opera-
tive field conditions, in a great proportion of patients,
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Table 2. Intraoperative Characteristicsa

Value Group 1.0 (N = 27) Group 0.9 (N = 27) Group 0.8 (N = 27) P-Value

Duration of surgery, min 119.00 ± 46.21 136.96 ± 42.14 130.96 ± 37.42 0.285b

Sevoflurane, % 1.59 ± 0.333 1.87 ± 0.176 1.91 ± 0.181 < 0.001b

Received TNG, n of pts (%) none 21 (77.8) 20 (74.1) 19 (70.4) 0.980c

Once 2 (7.4) 3 (11.1) 4 (14.8)

Twice 2 (7.4) 1 (3.7) 1 (3.7)

3 times 2 (7.4) 3 (11.1) 3 (11.1)

Received extra fentanyl, n of pts (%) none 21 (77.8) 19 (70.4) 19 (70.4) 0.964b

Once 4 (14.8) 5 (18.5) 5 (18.5)

Twice 2 (7.4) 3 (11.1) 3 (11.1)

Abbreviations: N, number; pts, patients; SD, standard deviation.
aValues are expressed as No. (%) or mean ± SD.
bOne-way ANOVA.
cFischers’ exact test.

Table 3. Bleeding Score (P-Value < 0.001)a , b

Score Group 1.0 Group 0.9 Group 0.8

0 6 (22.6) 0 (0) 0 (0)

1 6 (22.2) 13 (48.1) 7 (25.9)

2 10 (37.0) 7 (25.9) 12 (44.4)

3 2 (7.4) 5 (18.5) 1 (3.7)

4 2 (7.4) 2 (7.4) 0 (0)

5 1 (3.7) 0 (0) 7 (25.9)

aValues are expressed as No. (%).
bBleeding scores (adapted from Fromme et al. (45)) 14: 0 = no bleeding; 1 =
minor bleeding, but no aspiration required; 2 = minor bleeding, aspiration re-
quired; 3 = minor bleeding, frequent aspiration required; 4 = moderate bleed-
ing, visible only with aspiration; 5 = severe bleeding, continuous aspiration re-
quired.

maintaining the HR in a stable low value (i.e., around 60
beats/min) can preclude the need to reduce MAPs to a dan-
gerously low level. In our study, and as shown by Durmus
et al. (22) and Ayoglu et al. (23), the administration of
a dose of 1 µg/kg followed by the drug’s infusion during
surgery resulted in a decrease in blood pressure as well as
HR. Other studies showed that dexmedetomidine was as ef-
fective as remifentanil infusion in providing controlled hy-
potension and reduced bleeding (9, 11, 12). Karabayirli et al.
(12) demonstrated that the IV dexmedetomidine adminis-
tration (1 µg/kg) infused over 10 minutes followed by the
infusion of 0.7 µg/kg/h has similar effects of a bolus of IV
remifentanil (1 µg/kg) followed by 0.25 - 0.5 µg/kg, on the
amount of bleeding, surgical field condition, and hemo-
dynamics. In these studies, both HRs and MAPs decreased
during operation. Therefore, similar effects of remifen-
tanil and dexmedetomidine might be attributed to their
similar effects on reducing MAP and HR. Rokhtabnak et

al. (17) reported that compared to magnesium sulfate,
dexmedetomidine was more effective in reducing bleed-
ing during rhinoplasty; however, similar MAPs were pro-
vided during operation. In their study, the HRs were sig-
nificantly lower in the dexmedetomidine group. Thus, it
seems that the decrease in HR has an impact on the de-
crease in bleeding during the operation. In the current
study, the difference in HR between the groups was not
statistically significant, but the incidence of bradycardia
was higher in the groups with higher loading doses. The
time interval between data recordings might not be short
enough to detect more exact values to compare.

The bradycardia associated with IV administration of
dexmedetomidine was explained in two phases; the first
phase is thought to be vagally mediated reflex bradycar-
dia in response to initial induced hypertension, especially
seen in young, healthy patients (48) with high vagal tone
(49), and the second phase occurs following the centrally
mediated inhibition of sympathetic outflow. (31, 33) There
are some reports of cardiac arrests following IV infusion of
dexmedetomidine, most of which resolved after a few re-
suscitative efforts (38-43). However, not all the cases could
be attributed to dexmedetomidine alone, as other con-
tributing factors were involved, and most of the reported
cases had significant morbidities and/or with some sorts of
atrioventricular conduction diseases, though there were
reported cases of sinus arrest in young, healthy patients,
as well (49).

Adverse events associated with dexmedetomidine oc-
cur most frequently during or shortly after a loading in-
fusion (33). Various methods, albeit with controversial re-
sults, have been evaluated to moderate hypotension and
bradycardia associated with dexmedetomidine adminis-
tration, either by omitting (50, 51), decreasing (52), or
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Djalali Motlagh S et al.

Heart Rate

Mean Arterial Pressure

120

100

80

60

40

120

100

80

60

40

Base
 Lin

e

Base
 Lin

e

5 m
in

 D
ex

5 m
in

 D
ex

10
 m

in
 D

ex

10
 m

in
 D

ex

Afte
r I

nductio
n

Afte
r I

nductio
n

Afte
r I

ntu
batio

n

Afte
r I

ntu
batio

n

5 m
in

5 m
in

10
 m

in

15
 m

in

30 m
in

45 m
in

60 m
in

75 m
in

90 m
in

10
 m

in

15
 m

in

30 m
in

45 m
in

60 m
in

75 m
in

90 m
in

At E
xtu

batio
n

15
 m

in
 Afte

r E
xtu

batio
n

At E
xtu

batio
n

15
 m

in
 Afte

r E
xtu

batio
n

Epin
ephrin

e

Epin
ephrin

e

A

B

Figure 2. The mean arterial pressure (MAP) (A), and heart rate (HR) (B) of participants in group 1.0 (green triangles), group 0.9 (red squares), and group 0.8 (blue circles). 5
min Dex and 10 min Dex: 5 and 10 minutes after starting loading infusion of dexmedetomidine; Epinephrine: after administration of topical epinephrine; and 5, 10, 15, 30, 45,
60, 75, and 90 min are the minutes after intubation. *, P < 0.05.

slowing (53) the loading infusion. Ickeringill et al. (50)
demonstrated that the undesirable hemodynamic effects
of administration of dexmedetomidine infusion were pre-
vented by the elimination of the loading dose, without
compromising sedation and analgesia, in patients after
major operations. Ibrahim et al. (51) showed that although
the infusion of dexmedetomidine without a loading dose
decreased the HR and BP, at the recorded time intervals

during craniotomy, no significant bradycardia as well as
less analgesic and hypnotic requirements, were observed
compared to the control group in their study. Sim et al. (52)
showed a similar decrease in HR and BP in patients who
received either 0.5 or 1 µg/kg dexmedetomidine loading
dose during sedation. Kung et al. (53) reported a lower inci-
dence of hypotension and bradycardia with a slower infu-
sion of the loading dose of dexmedetomidine, 20 minutes
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Table 4. Bradycardia Characteristicsa

Value
Groups

Total P-Value
1.0 0.9 0.8

Bradycardiab 19 (70.4) 11 (40.7) 10 (37.05) 40 (49.4) 0.027c

Bradycardia 20%d 4 (14.8) 2 (7.4) 5 (18.5) 11 (13.6) 0.612c

Bradycardia 30%e 15 (55.6) 9 (33.3) 5 (18.5) 29 (35.8) 0.017c

Atropine 4 (14.8) 0 (0) 1 (3.7) 5 (6.2) 0.115f

aValues are expressed as No. (%).
bBradycardia: a heart rate (HR) lower than 60 beats/min and a 20% decrease in HR compared to the baseline value.
cBradycardia 20%: a HR lower than 60 beats/min and a decrease in HR more than 20%, up to 30%, compared to the baseline value.
dBradycardia 30%: a HR lower than 60 beats/min and a decrease in HR more than 30% compared to the baseline value.
eChi-squared test.
f Fischers’ exact test.

versus 10 minutes, in elderly patients undergoing spinal
anesthesia. The results of our study were consistent with
those of Ickeringill et al. (50), Ibrahim et al. (51), and Kung
et al. (53), as the decrease in dexmedetomidine loading
dose affected the incidence of bradycardia. It is notewor-
thy that in such studies, the primary outcome was seda-
tion, whereas, in our study, the primary outcome was the
provision of controlled hypotension, which results from
the cardiovascular effects of dexmedetomidine. Therefore,
the elimination of the hypotensive effect of the drug was
not our goal as such effects should only be controlled in an
acceptable range (i.e., MAP above 60 mmHg); the only con-
cern was to prevent severe bradycardia.

Given that the risk for severe bradycardia, leading
to pulseless electrical activity, increases when patients
develop a greater than 30% decrease in HR following
dexmedetomidine administration (38) we divided the
cases of bradycardia into two groups, those with a lesser
decrease in HR (i.e., more than 20% and up to 30% decrease
in HR), and those with a greater decrease in HR (i.e., more
than 30% in HR). In total, 40 patients (49.4% of all) expe-
rienced an episode of bradycardia in this study; the inci-
dence was highest in group 1.0 and lowest in group 0.8
(Table 4). However, the incidence of bradycardia cannot
be entirely attributed to dexmedetomidine, as many anes-
thetics, such as propofol and sevoflurane with negative
chronotropic effects were administered concomitantly;
but as the groups were similar in terms of anesthetic reg-
imen, the difference in the incidence of bradycardia be-
tween the groups could be due to the difference in the load-
ing dose of dexmedetomidine. Interestingly, the incidence
of bradycardia with a lesser reduction in HR (20% - 30%) was
similar between the study groups; the significant differ-
ence between the groups was in the incidence of bradycar-
dia with a greater decrease in HR (> 30%), with the higher
incidence in the higher loading dose. Therefore, based on
the results, reducing the loading dose was associated with

a lower incidence of more severe bradycardia.
To our knowledge, no study is available comparing

similar loading doses of dexmedetomidine in this regard,
which could be a strong point of this study; however, us-
ing a larger sample size may lead to more accurate and
clear results. We recommend clinical trials with different
dexmedetomidine loading doses in different anesthetic
settings, and with larger sample sizes. Administering an al-
ternate anesthesia induction agent, not having a consider-
able effect on HR, may provide more valuable and definite
results about the bradycardia effect of dexmedetomidine.

5.1. Conclusions

We conclude that using IV dexmedetomidine as an ad-
junct to other anesthetics is an acceptable approach to pro-
vide controlled hypotension. Administration of a loading
dose of 0.9µg/kg, but not 0.8µg/kg, compared to 1.0µg/kg,
provides similar surgical field conditions in terms of bleed-
ing and visibility. Furthermore, despite the decrease in
heart rate, the hypotensive effect of the drug is preserved.
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