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Background: Dexmedetomidine-induced bradycardia or hypotension has recently attracted considerable attention because
of potentially grave consequences, including sinus arrest and refractory cardiogenic shock. A route other than
intravenous injection or a low dose may help minimize cardiovascular risks associated with dexmedetomi-
dine. However, few studies have addressed the clinical effects of low-dose intramuscular dexmedetomidine as
premedication.

Material/Methods: Forty American Society of Anesthesiologists physical status | adult patients undergoing suspension laryngoscop-
ic surgery were randomized to receive intramuscular dexmedetomidine (1 pg-kg™) or midazolam (0.02 mg-kg™)
30 minutes prior to anaesthesia induction. The sedative, hemodynamic, and adjuvant anaesthetic effects of
both premedications were assessed.

Results: The levels of sedation (Observer’s Assessment of Alertness/Sedation scales) and anxiety (visual analog score) at
pre-induction, and the times to eye-opening and extubation, were not different between the groups. The heart
rate response following tracheal intubation and extubation, and mean arterial pressure responses after extu-
bation, were attenuated in the dexmedetomidine group compared to the midazolam group. No bradycardia or
hypotension was noted in any patients. Propofol target concentrations at intubation and at start and comple-
tion of surgery were decreased in the dexmedetomidine group, whereas no difference in respective remifent-
anil levels was detected.

Conclusions: This study provides further evidence that dexmedetomidine premedication in low dose (1 pg-kg™) by intramus-
cular route can induce preoperative sedation and adjuvant anaesthetic effects without clinically significant bra-
dycardia or hypotension.
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Background

The objectives of premedicating a patient before surgery are
to relax the patient, improve the effects of the anaesthetic
drugs, and prevent adverse effects and complications [1,2].
Dexmedetomidine, a o2-adrenoreceptor agonist well known
for its anti-anxiety, sedative, analgesic, anaesthetic-sparing
and respiratory-sparing effects [3,4], is a perfect candidate for
premedication. Indeed, many studies have been conducted to
determine the feasibility of using dexmedetomidine as a pre-
medication [5-10] However, bradycardia and hypotension fre-
quently occurred following the administration of dexmedeto-
midine in adults. This is particularly the case when high-dose
or rapid intravenous (IV) administration is used. It has been re-
ported that an intramuscular (IM) dose over 2 pg-kg™ [5-8,11]
oran IV bolus over 1 pg-kg™ [10,12,13] elicited marked decreas-
es in heart rate (HR) and mean arterial blood pressure (MAP).
Clinically significant bradycardia, sinus arrest, and refractory
cardiogenic shock have been observed in young, healthy sub-
jects with high vagal tone [14-18]

Although the current hemodynamic profile of dexmedetomi-
dine indicates that a low-dose or a different route than the IV
route help to minimize the cardiovascular risks [5,11,19], few
studies have addressed the clinical effects of low-dose intra-
muscular dexmedetomidine as premedication. By contrast,
most studies using high-dose dexmedetomidine refereed the
protocol used in the dose-finding study, which reported that
a 2.5 pg-kg™ dose of IM dexmedetomidine was sedative and
anxiolytic compared with 0.08 mg-kg™ midazolam. Given the
trend in modern anaesthesia toward eliminating routine pre-
operative deep sedation [2], we hypothesized that a lower sed-
ative dose of dexmedetomidine could be a promising alterna-
tive by minimizing its cardiovascular risks while preserving the
adjuvant anaesthetic effects. We therefore conducted this pro-
spective study to investigate the clinical effects of low-dose
dexmedetomidine (1 pg-kg™) by comparing the sedative, he-
modynamic, and adjuvant anaesthetic effects with midazolam
(0.02 mg-kg), the most common premedication, in patients
undergoing suspension laryngoscopic surgery under general
anaesthesia. We believed that this trial could provide further
evidence for the off-label use of dexmedetomidine, specifical-
ly the use in low-dose and by intramuscular route, as a pre-
medication for general short-term surgery.

Material and Methods

The Institutional Ethics Committee approved this study in May
2011, and all participants signed a written, informed consent
form. Participants eligible for this study were adult patients
aged 18-55 years, American Society of Anesthesiologists phys-
ical status I, scheduled for elective suspension laryngoscopic
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surgery of benign vocal fold lesions at the Guangzhou First
People’s Hospital. The exclusion criteria included patients
with neurological deficits, pregnancy, imprisonment, morbid
obesity (body mass index >30 kg:-m), preoperative HR <45
beats-min=! (bpm), second- or third-degree AV block, and an-
tihypertensive medication with a-methyldopa, clonidine, or
other a2-adrenergic agonists.

A research member accomplished randomization by using a
computer-generated randomization table. Group allocation was
concealed in sealed opaque envelopes that were numbered
and opened sequentially after patient consent had been ob-
tained. A nurse who was not involved in any other sections of
the study obtained the envelopes and then prepared the pre-
medications by drawing 0.02 mg-kg™ of midazolam (Enhua
Pharmaceutical, Jiangsu, China) or 1 pg-kg™ of dexmedetomi-
dine (Hengrui Med, Jiangsu, China) into a 5-mL syringe and
diluting it with 2 mL of 0.9% sodium chloride solution. The
premedications were administered intramuscularly 30 min-
utes prior to anaesthesia induction. HR and oxygen saturation
were monitored with fiber-optic pulse oximetry during trans-
fer from the ward to the operating room.

When the patients arrived in the operating room, standard
monitoring (a 5-lead electrocardiogram, non-invasive blood
pressure, and oxygen saturation) and Narcotrend® electro-
encephalography (software version 4.3; MonitorTechnik, Bad
Bramstedt, Germany) were applied and recorded continuously.
The Narcotrend monitor was connected to the patient’s fore-
head according to the manufacturer’s instructions. Studies
comparing Narcotrend and Bispectral Index (BIS®) monitors
showed that Narcotrend indices “D0” to “E1” were equiva-
lent to BIS values 56 to 35 [20].

Thirty minutes following the administration of the premedica-
tion, induction was achieved in sequence using propofol and
remifentanil in a target-controlled infusion (TCl) model. The
concentration of propofol was adjusted to achieve an intra-
operative Narcotrend index between “D0” and “E1” measured
using Diprifusor software (version 2.0, Graseby® 3500 anesthe-
sia pump, Smiths Medical, Watford, UK). The remifentanil in-
fusion was then started at 3.0 ng-mL™, according to the Minto
pharmacokinetic model [21]. Rocuronium 0.6 mg-kg™ was used
to facilitate tracheal intubation. The concentrations of anes-
thetics were adjusted to maintain MAP changes within 25% of
baseline values and the target Narcotrend stages. At the end
of the surgery, neuromuscular blockade was reversed with the
administration of neostigmine and atropine. After the opera-
tion, all patients were transferred to the Recovery Room for re-
covery and were monitored for an extra hour after extubation.

The patients’ level of sedation was evaluated on the modified
observer’s assessment of alertness/sedation (OAA/S) scale (0
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= does not respond to deep stimulus; 1 = does not respond to
mild prodding or shaking; 2 = responds only after mild prod-
ding or shaking; 3 = responds only after name is called loud-
ly and/or repeatedly; 4 = lethargic response to name spoken
in normal tone; 5 = responds readily to name spoken in nor-
mal tone) [22] and the visual analog score (VAS, patients were
asked to self-evaluate their feelings of anxiety with scores of
0-10, with 0 = absent and 10 = very much). Values of OAA/S,
VAS, blood pressure, and HR before pre-medication were used
as baselines. Bradycardia was defined as HR<45 bpm, tachy-
cardia as HR>100 bpm, hypertension as a >30% increase from
baseline in MAP, and hypotension as a <30% decrease from
the baseline in MAP, and respiratory depression as Sp0, <90%
or respiratory rate <8 bpm. Intra-operatively, tachycardia was
treated by the administration of esmolol, bradycardia by ad-
ministration of atropine, and, if persistent (more than 10 sec-
onds), hypertension and hypotension were initially treated
by adjusting the remifentanil TCI concentration with an incre-
mental dosage of 0.5 ng-mL™, by the administration of cardio-
vascular active reagents. Hemodynamic variables were then
allowed to stabilize after any pharmacologic interventions.
Post-operatively, pain scoring above 50 on a 0-100 mm visu-
al analogue scale was treated with IV parecoxib 40 mg, and
nausea and vomiting were treated with a 4-mg ondansetron
IV. On the first post-operative day, follow-up interviews to de-
termine intra-operative recall were conducted by the same ob-
server, who was blinded to the premedication.

Statistical analysis

The following protocol-defined endpoints were mainly eval-
uated: sedation profiles, intubation and extubation respons-
es, and adjuvant anaesthetic effect. The sample size estima-
tion was based on a previous study [13] that showed that
mean the HR value immediately after intubation in patients
not treated with dexmedetomidine was 76 bpm, with a stan-
dard deviation (SD) of 13 bpm. A 20% reduction in the HR re-
sponse following intubation was considered clinically relevant
and feasible. We calculated that a total sample of 36 subjects
(18 subjects in each group) would be required to detect this
difference with 80% power at a 2-side 5% significance lev-
el. Therefore, the target number of patients to recruit in each
group was 20. Continuous data are reported as mean (SD) and
analyzed using a 2-sample t test. Nonparametric data, such as
OAA/S scales, are reported as median (IQR) or numbers and
were analyzed with x? and the Mann-Whitney U test. All re-
ported P values are 2-sided.

Results

Eighty-three Chinese patients were screened for the study be-
tween September 2013 and October 2013. Thirty-two patients
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Assessed for eligibility (n=83)

Excluded (n=43)
| - Declined to participate (n=32)
« Not meeting inclusion criteria (n=11)

| Randomized (n=40) |

| E—
Allocated to group Allocated to group
midazolan (n=20) dexmedetomidine (n=20)

' v

| Lost to follow-up (n=0) | | Lost to follow-up (n=0) |

|Analyzed(n:20) | | Analyzed (n=20) |

Figure 1. CONSORT flow diagram.

Table 1. Characteristics and surgical data of patients receiving
intramuscular midazolam 0.02 mg/kg or dexmedetodine
1 pg-kg™. Values are mean (SD) or number.

Midazolam Dexmedetomidine

(n=20) (n=20)
Age, yrs 51 (8) 53 (7)
Gender, 11/9 13/7
male/female
Height, cm 170 (14) 168 (17)
Weight, kg 65 (9) 58 (12)
Duration of
anaesthesia, min 319) 2500
Duration of 16 (7) 17 6)

surgery, min

* There were no significant differences between groups.

declined to participate in the study, and 11 patients were ex-
cluded because they did not meet the inclusion criteria. Forty
patients were randomized to receive 1 of the 2 premedica-
tions (Figure 1). The results of all 40 patients were included
in the analysis. The patients’ characteristics and surgical data
are shown in Table 1.

There was no difference in the levels of sedation (OAA/S) and
anxiety (VAS) at any recorded time point between the groups
(data not shown). HR response following tracheal intubation
and extubation, and MAP responses after extubation were at-
tenuated in the dexmedetomidine group compared to the mid-
azolam group by mean (95% Cl) 9 (4-14) and 11 (2-21) bpm,
and 9 (0-17) mmHg (P=0.003, 0.031 and 0.035), respectively
(Figure 2). No cardiac events (bradycardia, hypotension, tachy-
cardia, and hypertension) were noted.
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Figure 2. Hemodynamic responses at different time points
in patients receiving intramuscular midazolam 0.02
mg/kg or dexmedetomidine 1 pg-kg™. (A) Heart rate
response. (B) Mean arterial pressure response. Time
point 1 represents baseline, 2 at pre-induction, 3 after
induction, 4 at eye opening, and 5 after extubation.
The bar represents mean (SD). * P=0.003; ** P=0.031;
#P=0.035.

Propofol TCI concentrations at intubation and at start and
completion of surgery were decreased in the dexmedetomi-
dine patients by 0.48 (0.05-0.92), 0.26 (-0.16-0.70), and 0.41
(-0.09-0.91) pg-mL™, P=0.021, 0.125, and 0.016, respectively.
Respective remifentanil TCI levels were similar between the
groups. Dexmedetomidine did not induce difference in propo-
fol and remifentanil plasma concentrations at eye opening by
0.21 (~0.03-0.46) pg-mL™ and 0.08 (~0.01-0.17) ng-mL™!, P=0.05
and 0.10, respectively; and at extubation by 0.15 (-0.01-0.30)
pg-mL? and 0.07 (-0.01-0.15) ng:-mL™, P=0.32 and 0.21, re-
spectively (Figure 3).

Dexmedetomidine did not induce difference in times to eye
opening and to extubation by 0.7 (-3.0-4.4) and 3.8 (-2.1-9.8)
min, P=0.58 and 0.31, respectively. Pain episodes requiring
treatment were reported in 2 patients in the midazolam group
and in 2 patients in the dexmedetomidine group (P=1.0).

Figure 3. Predicted effect-site concentrations of anaesthetics
after intramuscular midazolam 0.02 mg/kg or
dexmedetomidine 1 pg-kg™. (A) propofol, (B)
remifentanil. Time point 1 represents at induction, 2
at start of surgery, 3 at completion of surgery, 4 at eye
opening, and 5 at extubation. TCI = target-controlled
infusion. The bar represents mean (SD). * P=0.021;

** P=0.016.

Postoperative nausea and vomiting requiring medication were
noted in 3 midazolam patients and 1 dexmedetomidine patient
(P=0.65). Postoperative shivering, respiratory depression, and
intra-operative awareness were not recorded.

Discussion

Although dexmedetomidine has a good tolerance profile in
children[23], trials using high-dose dexmedetomidine (an IM
dose over 2 pg-kg™ or an IV dose over 1 pg-kg™) in adults
showed that the cardiovascular and sympatholytic effects
of this reagent could offset any potential benefits [14-18]
The main finding of this study is that a low dose (1 ug-kg™)
of IM dexmedetomidine as a premedication produced ben-
eficial results without increasing risk of bradycardia and
hypotension.
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The dose of dexmedetomidine premedication administered in
the present study (1 pg-kg™) was based on a dose-response
study in which the selected dose resulted in a deeper seda-
tive effect than a dose of 0.5 pg-kg™ did, and a less significant
decrease in HR than the dose of 1.5 pg-kg™ did [24]. Our re-
sults revealed that the selected dose was sedative and anxio-
lytic compared to 0.02 mg-kg™ midazolam. This finding con-
firmed the study by Virkkila et al. [24], which showed that, in
eye surgery patients, premedication with exactly the same 2
regimens used in our study facilitated clinically similar and fea-
sible preoperative sedation and anxiolysis. In addition, the ef-
fects of dexmedetomidine were of longer duration than those
of midazolam. For example, Mattila et al. [25] reported that
the maximal vigilance impairment in healthy volunteers was
slightly greater after the administration of 0.08 mg-kg™ IM
midazolam than after dexmedetomidine 1.2 pg-kg™, but the
effect of the latter persisted up to 6 hours after administra-
tion. Although we did not find longer sedation, we did record a
much smoother extubation in the dexmedetomidine patients.

Suspension laryngoscopy can cause an intense nociceptive stim-
ulus that dramatically increases HR and MAP [13,26], which is
similar to the response to intubation and is associated with the
release of large amounts of catecholamines [27]. A o2-adren-
ergic agonist may have the potential to moderate sympathetic
response during these procedures. In an earlier study, oral cloni-
dine (the archetypal a2 agent) premedication blunted hyper-
tensive response following tracheal intubation and endoscopy
in patients undergoing microlaryngoscopy and bronchoscopy
[28]. Recently, dexmedetomidine was shown to provide ide-
al conditions for laryngoscopy and bronchoscopy [29]. A more
recent investigation by our group found that a single dose of
dexmedetomidine infusion improved peri-operative hemody-
namic stability in a similar cohort of patients [13]. The mech-
anism is thought to involve decreased plasma catecholamine
concentrations in clonidine-[27,30] or dexmedetomidine-[31,32]
premedicated patients, although the catecholamine response
was not measured in this study. Combining dexmedetomidine
and remifentanil accomplished superior efficacy in blunting the
responses to tracheal intubation and extubation to standard
premedication in our microlaryngoscopy patients.

It is known that hypotension and bradycardia are the most
prominent possible adverse effects of a a2 agent. However,
these cardiovascular effects, which are usually associated with
high-dose intravenous dexmedetomidine, probably can be
avoided by using a slower infusion or a different route of in-
jection [31]. Indeed, dose-range studies of IM dexmedetomi-
dine [19,24] have demonstrated that a dose of 1-1.2 pg-kg™*
or lower was not associated with significant hemodynam-
ic changes, whereas a single dose in 1.5-2.4 pg-kg™ induced
significant decreases in both HR and MAP. We thus applied
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a relatively low dose (1 pg-kg™) by a different route (IM) for
sedation. Our findings indicate that a low dose of IM dexme-
detomidine is preferable not only for minimal risk of cardio-
vascular side effects but for efficient pre-anaesthetic seda-
tion. Interestingly, a recently published trail [33] using exactly
the same dose by exactly the same route as in our study also
reported dexmedetomidine-premedicated patients had more
stable intraoperative hemodynamics.

However, until the hemodynamic stability of low-dose IM dex-
medetomidine is demonstrated in a large-scale multicenter
trial, it seems prudent to monitor carefully for potential ad-
verse effects in all treated patients. Other limitations of our
study include the relatively good health of the patients en-
rolled and the calculated plasma concentrations via target-
controlled infusion.

Conclusions

This study provides plausible evidence supporting dexmedeto-
midine premedication, which in low dose (1 pg-kg™?) by IM
route can induce preoperative sedation and adjuvant anaes-
thetic effects without clinically significant bradycardia or hy-
potension, and thus shows promising premedication effects
that warrant further investigation.

Acknowledgments

The authors sincerely appreciate the contribution of Dr. Li-
ming Zhang at the University of Pittsburgh School of Medicine
for his assistance in scientific discussion about and critical re-
view of the manuscript.

This project is partially supported by Natural Science Foundation
of Guangdong Province (grant $2011010000587), Key Project
from Guangzhou Health Bureau (grant 20121A021007), and
Natural Science Foundation of China (grants 81271196 and
81200709). X. R. receives consultant from Medjaden Bioscience
Ltd. No other external funding or competing interests declared.
The funders have no role in study design, data collection and
analysis, decision to publish, or preparation of this manuscript.

Statement

This report describes a prospective randomized clinical tri-
al. This study was conducted with written informed consent
from the study subjects. The author states that every item in
the CONSORT checklist is included in the report. Registration:
Clinical Trials number NCT01937611. IRB contact information:
the Ethics’ Committee of Guangzhou First Municipal People’s
Hospital.

Indexed in:  [Current Contents/Clinical Medicine] [SCI Expanded] [ISI Alerting System]
[ISI Journals Master List] [Index Medicus/MEDLINE] [EMBASE/Excerpta Medica]
[Chemical Abstracts/CAS] [Index Copernicus]

This work is licensed under a Creative Commons
Attribution-NonCommercial-NoDerivs 3.0 Unported License

2718




Sun Y. et al.:
Dexmedetomidine as premedication
© Med Sci Monit, 2014; 20: 2714-2719

References:

—

N

w

>

S}

[=))

~

o

Nl

10.

11

12.

13.

14.

15.

16.

17.

. Strom S: Preoperative evaluation, premedication, and induction of anes-

thesia in infants and children. Curr Opin Anaesthesiol, 2012; 25: 321-25

. Kain ZN, Mayes LC, Bell C et al: Premedication in the United States: a sta-

tus report. Anesth Analg, 1997; 84: 427-32

. Ebert TJ, Hall JE, Barney JA et al: The effects of increasing plasma concen-

trations of dexmedetomidine in humans. Anesthesiology, 2000; 93: 382-94

Kamibayashi T, Maze M: Clinical uses of alpha2 -adrenergic agonists.
Anesthesiology, 2000; 93: 1345-49

. Dyck JB, Maze M, Haack C et al: The pharmacokinetics and hemodynamic

effects of intravenous and intramuscular dexmedetomidine hydrochloride
in adult human volunteers. Anesthesiology, 1993; 78: 813-20

. Taittonen MT, Kirvela OA, Aantaa R, Kanto JH: Effect of clonidine and dex-

medetomidine premedication on perioperative oxygen consumption and
haemodynamic state. Br ) Anaesth, 1997; 78: 400-6

. Scheinin H, Aantaa R, Anttila M et al: Reversal of the Sedative and

Sympatholytic Effects of Dexmedetomidine with a Specific a2-Adreno-
ceptor Antagonist Atipamezole: A Pharmacodynamic and Kinetic Study in
Healthy Volunteers. Anesthesiology, 1998; 89: 574-84

. Karaaslan D, Peker TT, Alaca A et al: Comparison of buccal and intramus-

cular dexmedetomidine premedication for arthroscopic knee surgery. J Clin
Anesth, 2006; 18: 589-93

. Mowafi HA, Aldossary N, Ismail SA, Algahtani J: Effect of dexmedetomidine

premedication on the intraocular pressure changes after succinylcholine
and intubation. Br J Anaesth, 2008; 100: 485-89

Eren G, Cukurova Z, Demir G et al: Comparison of dexmedetomidine and
three different doses of midazolam in preoperative sedation. J Anaesthesiol
Clin Pharmacol, 2011; 27: 367-72

Anttila M, Penttila J, Helminen A et al: Bioavailability of dexmedetomidine
after extravascular doses in healthy subjects. Br J Clin Pharmacol, 2003;
56: 691-93

Menda F, Koner O, Sayin M et al: Dexmedetomidine as an adjunct to anes-
thetic induction to attenuate hemodynamic response to endotracheal in-
tubation in patients undergoing fast-track CABG. Ann Card Anaesth, 2010;
13: 16-21

Liu G, Zhang Y, She S et al: A randomised controlled trial of dexmedetomi-
dine for suspension laryngoscopy. Anaesthesia, 2013; 68: 60-66

Sichrovsky TC, Mittal S, Steinberg JS: Dexmedetomidine sedation leading
to refractory cardiogenic shock. Anesth Analg, 2008; 106: 1784-86

Gerlach AT, Murphy CV: Dexmedetomidine-associated bradycardia progress-
ing to pulseless electrical activity: case report and review of the literature.
Pharmacotherapy, 2009; 29: 1492

Kato J, Ogawa Y, Kojima W et al: Cardiovascular reflex responses to tempo-
ral reduction in arterial pressure during dexmedetomidine infusion: a dou-
ble-blind, randomized, and placebo-controlled study. Br J Anaesth, 2009;
103: 561-65

Zhang X, Schmidt U, Wain JC, Bigatello L: Bradycardia leading to asysto-
le during dexmedetomidine infusion in an 18 year-old double-lung trans-
plant recipient. J Clin Anesth, 2010; 22: 45-49

This work is licensed under a Creative Commons
Attribution-NonCommercial-NoDerivs 3.0 Unported License

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

2719

DRUG CONTROLLED STUDIES

Wong J, Steil GM, Curtis M et al: Cardiovascular effects of dexmedetomi-
dine sedation in children. Anesth Analg, 2012; 114: 193-99

Scheinin H, Karhuvaara S, Olkkola KT et al: Pharmacodynamics and pharma-
cokinetics of intramuscular dexmedetomidine. Clin Pharmacol Ther, 1992;
52: 537-46

Kreuer S, Biedler A, Larsen R et al: Narcotrend monitoring allows faster
emergence and a reduction of drug consumption in propofol-remifentanil
anesthesia. Anesthesiology, 2003; 99: 34-41

Minto CF, Schnider TW, Egan TD et al: Influence of age and gender on the
pharmacokinetics and pharmacodynamics of remifentanil. . Model devel-
opment. Anesthesiology, 1997; 86: 10-23

Chernik DA, Gillings D, Laine H et al: Validity and reliability of the Observer’s
Assessment of Alertness/Sedation Scale: study with intravenous midazol-
am. J Clin Psychopharmacol, 1990; 10: 244-51

Mason KP, Robinson F, Fontaine P, Prescilla R: Dexmedetomidine offers an
option for safe and effective sedation for nuclear medicine imaging in chil-
dren. Radiology, 2013; 267: 911-17

Virkkila M, Ali-Melkkila T, Kanto J et al: Dexmedetomidine as intramuscular
premedication in outpatient cataract surgery. A placebo-controlled dose-
ranging study. Anaesthesia, 1993; 48: 482-87

Mattila MJ, Mattila ME, Olkkola KT, Scheinin H: Effect of dexmedetomidine
and midazolam on human performance and mood. Eur J Clin Pharmacol,
1991; 41: 217-23

Ayuso A, Luis M, Sala X et al: Effects of anesthetic technique on the he-
modynamic response to microlaryngeal surgery. Ann Otol Rhinol Laryngol,
1997; 106: 863-68

Boussofara M, Bracco D, Ravussin P: Comparison of the effects of cloni-
dine and hydroxyzine on haemodynamic and catecholamine reactions to
microlaryngoscopy. Eur J Anaesthesiol, 2001; 18: 75-78

Matot |, Sichel JY, Yofe V, Gozal Y: The effect of clonidine premedication
on hemodynamic responses to microlaryngoscopy and rigid bronchosco-
py. Anesth Analg, 2000; 91: 828-33

Seybold JL, Ramamurthi RJ, Hammer GB: The use of dexmedetomidine dur-
ing laryngoscopy, bronchoscopy, and tracheal extubation following trache-
al reconstruction. Paediatr Anaesth, 2007; 17: 1212-14

Kulka PJ, Tryba M, Zenz M: Dose-response effects of intravenous clonidine
on stress response during induction of anesthesia in coronary artery by-
pass graft patients. Anesth Analg, 1995; 80: 263-68

Bloor BC, Ward DS, Belleville JP, Maze M: Effects of intravenous dexme-
detomidine in humans. Il. Hemodynamic changes. Anesthesiology, 1992;
77:1134-42

Uyar AS, Yagmurdur H, Fidan Y et al: Dexmedetomidine attenuates the he-
modynamic and neuroendocrinal responses to skull-pin head-holder ap-
plication during craniotomy. ) Neurosurg Anesthesiol, 2008; 20: 174-79

Ravipati P, Reddy PN, Kumar C et al: Dexmedetomidine decreases the re-
quirement of ketamine and propofol during burns debridement and dress-
ings. Indian J Anaesth, 2014; 58: 138-42

Indexed in:
[ISI Journals Master List]
[Chemical Abstracts/CAS]

[Index Medicus/MEDLINE]
[Index Copernicus]

[Current Contents/Clinical Medicine] [SCI Expanded] [ISI Alerting System]
[EMBASE/Excerpta Medica]



