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Abstract
Background: the purpose of this study is to investigate the suitability of dexmedetomidine 

as a helpful sedative agent in direct laryngoscopic biopsy (DLB), under total intravenous anesthesia 
(tiVa).

Methods: in this double blind randomised study, patients were allocated to receive 
dexmedetomidine 0.5 µg/kg (group D, n = 20) or saline placebo (group p, n = 20) intravenously. 
Forty asa i-iii patients were infused propofol and administered rocuronium bromur. they were 
intubated and performed biopsy. aldrete scores, intraoperative propofol and postoperative analgesic 
requirements, satisfaction scores, recovery time, ramsay sedation scale (rss), haemodynamic 
changes and side effects were recorded.

Results: Postoperative analgesic requirement in group D was significantly lower and 
satisfaction scores and RSS were significantly higher than in group P. Additionally, MAP (mean 
arterial blood pressure) significantly decreased at post-extubation time in group D.

Conclusion: the premedication with a single dose of dexmedetomidine decreases 
intraoperative propofol and postoperative analgesic requirements, increases the postoperative 
satisfaction and rss considerably in patients undergoing DLB under tiVa.
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Introduction
the incidence of laryngeal ca is about 1% of 

all cancers. squamous cell ca’s are the most common 
laryngeal tumors in our patient population. Laryngeal 
tumors also include papillomas, cysts in the glottic 
area1. Before the anesthetic management of these 
patients, preoperative examination and evaluation by 
the ear, nose, and throat (ent) surgeons are essential2. 
If the patient has difficulty opening the mouth, 
mallampati class is higher than grade 2 and airway 
categories are higher than grade 2b, generally, the next 
procedure is to proceed with fiberoptic intubation or 
tracheostomy. there are several advantages of DLB, 
along with a number of detrimental effects. patients 
with laryngeal tumors can present a challenge to 
guarantee the airway for laryngeal biopsy. During DLB, 
there may be acute changes in systemic and pulmonary 
haemodynamics, together with blood gas changes 
such as increase in heart rate, blood pressure, airway 
and circulatory reflexes during surgical procedure3. 
Dexmedetomidine, an α-2 agonist, has none to minimal 
respiratory depressant effects, which is clearly a great 
advantage in handling a critical airway while inducing 
sedation. Further, dexmedetomidine has anxiolytic, 
antisialagogue4 and moderate analgesic5 effects. it was 
demonstrated to be a useful agent for sedation during 
awake fiberoptic intubation in difficult airways6. 
Furthermore dexmedetomidine was demonstrated to 
attenuate the increase in heart rate and arterial blood 
pressure during intubation7 and was shown to attenuate 
the airway and circulatory reflexes during extubation 
in ocular surgery8. our patients consisted of more 
frequently elderly, asa i-iii patients who may have 
some latent respiratory and cardiovascular disease. 
Jorden et al.9 concluded that, an accidental overdose 
in the perioperative setting with the administration 
of dexmedetomidine up to 0.5 µg/kg/min produced 
excessive sedation but stable haemodynamics.

as, DLB is a rather shortly procedure, it also 
needs a short time for general anesthesia. therefore 
the action time of the induction and sedative agents 
should be short with minimum respiratory side effects. 
propofol may be the ideal agent with these objectives 
for DLB. so far, no drug has been proposed for the 
attenuation of cardiovascular and airway responses 
during DLB under tiVa. to avoid the detrimental 

effects of DLB and benefit from these desirable effects, 
we preferred to use dexmedetomidine in the present 
study.

thus, we aimed to investigate the effect of 
low dose of dexmedetomidine on airway reflexes, 
haemodynamics, patient comfort, sedation, and 
intraoperative anesthetic and postoperative analgesic 
requirements during and after DLB.

Methods
A. Selection and description of participants: 

the study group comprised 40 asa i-iii patients, 
aged 32-67 years. all participants were scheduled to 
undergo direct laryngoscopy and biopsy under tiVa. 
all procedures were performed by the same surgeon. 
the work presented was performed in accordance with 
the most recent version of the Helsinki Declaration. 
Following approval from the institutional review 
board, written informed consent was obtained from all 
participants.

all patients were in part of grade 1, which includes 
patients with fully visible vocal folds, grade 2a, which 
includes patients with clearly visible vocal folds with 
small or medium size tumors not obstructing the view 
of glottis, or grade 2b in which only parts of vocal 
folds are partly visible and large tumors involve 1 or 
both vocal folds. the evaluation was carried out by the 
ear, nose, and throat (ent) surgeon by means of the 
preoperative indirect laryngoscopy. the patients with 
difficulty opening the mouth, Mallampati class higher 
than 2, airway categories higher than grade 2b (grade 3, 
grade 4), or ischemic heart disease, heart blocks, the use 
of premedication drugs such as β adrenergic blockers, 
and tricyclic antidepressant drugs, and a known or a 
family history of reactions to dexmedetomidine Hcl 
(precedex®, abbott, north chicago, iL, Usa) or 
propofol (propofol, 1%, Fresenius Kabi aB, sweden) 
were excluded.

B. Technical information: patients were 
assigned to one of two study groups using a computer 
generated random number table. after the patients 
had been taken to surgery room, standard monitors 
including electrocardiography, non invasive blood 
pressure (map) measurement and pulse oximetry were 
used throughout the procedure (monitor; siemens 
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sc 7000, sweden). no patient was premedicated 
with another drug. the study medication consisted 
of dexmedetomidine (0.5 µg/kg) or normal saline in 
a total volume of 20 mL, which was prepared by an 
anesthesiologist not involved to measurements and 
evaluation, and was infused intravenously in 10 minutes 
before induction of anesthesia. after premedication 
with the study drugs, fentanyl 1 µg/kg and propofol 
were administered slowly (20 mg/10 sec) until the loss 
of eyelash reflex or the patient no longer responded to 
his name being called loudly. propofol was continued to 
be given at a rate of 6 mg/kg/hour, followed by fentanyl 
(Fentanyl citrate, B. Braun melsungen ag, Berlin, 
germany) 1 µg/kg and rocuronium bromur (esmeron, 
organon, oss Holland) 0.6 mg/kg because of the short 
duration of the procedure. tracheal intubation with 
miller blade (2-4 sizes) was attempted to expose the 
glottis for intubation using a polyvinyl tracheal tube of 
5.5 to 6 mm iD in patients with grade 1, grade 2a and 
grade 2b. Ventilation was assisted with 70% oxygen 
and 30% air without inhalation anesthetic. at the end 
of the procedure, muscle relaxant effects were reversed 
using neostigmine and atropine and all patients were 
given oxygen after the operations.

When the patients were awake and cooperative, 
tracheal extubation was accomplished in the 
post anesthesia care unit. intraoperative propofol 
requirement, aldrete score, and recovery time were 
recorded. the recovery time was considered as the 
time from the time anesthetics are discontinued until 
verbal communication and the eyes being opened. non 
invasive mean arterial blood pressure (map), heart rate 
(Hr), and spo2 values were recorded at baseline, 0, 5, 
10, 15, 30, and 45, minutes. in addition, visual analog 
scale (Vas), anesthesia quality, and rss of the groups 
were evaluated at 30 and 60 min in the postoperative 
period when the patients were fully awake. at the end 
of the operation, the assessment of pain related biopsy 
was performed using a 10 cm Vas, with anchors 
of 0 = no pain and 10 = worst pain imaginable. the 
quality of anesthesia was assessed according to the 
following numeric scale: 4 = excellent (no complaint 
from patient); 3 = good (minor complaint without 
any need for supplemental analgesics); 2 = moderate 
(complaint which required supplemental analgesics); 
1 = Unsuccessful (requiring general anesthesia). in 
addition, sedation was recorded on a numerical scale 

of ramsay; 1 = anxiety and completely awake, 2 = 
completely awake, 3 = awake but drowsy, 4 = asleep 
but responsive to verbal commands, 5 = asleep but 
responsive to tactile stimulus, and 6 = asleep and not 
responsive to any stimulus. postoperative analgesic 
(Diclomec, Diklofenak sodyum, 75 mg/3 ml, amp, 
Topkapı Istanbul) requirement was ascertained during 
postoperative 24-hour-period. 

all the evaluations were performed by a blinded 
observer who was different from the person who had 
performed the premedication. pre-intra- postoperative 
hypertension, hypotension, bradycardia, tachycardia, 
nausea, vomiting, coughing, straining, dizziness, 
respiratory depression (defined as a respiratory rate 
<10 breaths/min), hypoxemia (defined as SPO2 
≤90%, tachycardia (HR >100 beat/min), bradycardia 
(Hr <50 beat/min), hypotension (map <60 mmHg), 
hypertension (MAP >120 mmHg) were noted if present 
at 30 and 60 min in the preoperative and postoperative 
period.

C. Statistics: Data are presented as mean ± sD 
and median (interquartile ranges) values, and statistical 
significance was reported when the p value was <0.05. 
Between-groups, differences were evaluated by means 
of mann Whitney-U test. Friedman and Wilcoxon 
sign tests were applied to evaluate the differences 
between repeated values in the groups. Data were 
presented as means ± sD. all data were analyzed 
using spss (version 14.0) for Windows (spss inc.) 
with differences associated with p< 0.05 interpreted as 
statistically significant.

after the foremost calculation according to the 
t test, the total sample size that we need to detect the 
significant difference between the doses of propofol 
consumption of the groups was 17 (effect size w: 0.90: 
alpha: 0.05, power: 0.95, critical chi2: 3.84).

Results
Demographic data was similar between the 

groups with regard to duration of anesthesia, surgery, 
Aldrete score activity >8, and recovery time (p >0.05, 
table 1).

Table 1 
Demographic Data, Aldrete Score, Recovery Time, 

Intraoperative Propofol and Postoperative Analgesic 
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Requirement (mean ± SD)

Group D 
|(n = 20)

Group P 
(n = 20)

age (year) 51 ± 17 49 ± 17

Weight (kg) 71 ± 14 70 ± 11

gender (m/F) 15/5 17/3

smoking (%) 95 90

Duration of anesthesia(min) 16 ± 4 20 ± 4

Duration of surgery (min) 20 ± 5 13 ± 3

Aldrete Score Activity>8 (min) 6 ± 4 8 ± 7

intraoperative propofol 
requirement

157 ± 15* 171 ± 17

recovery time 5 ± 4 6 ± 5

postoperative analgesic 
(Dicloron amp) requirement 
(mg)

15 ± 6* 52 ± 12

* p <0.05 when compared with placebo group.

intraoperative propofol consumption and 
postoperative analgesic requirement (Dikloron amp, 
intramuscular) were significantly lower in group D 
than in group p (p <0.05, table 1). the number of 
patients who experienced coughing, nausea, strain, 
tachycardia, hypotension and hypertension in group D 
were 4, 6, 3, 3, 2, 1, and in group p were 1, 4, 6, 5, 
2, 2 during intraoperative and postoperative periods. 
the overall respiratory and haemodynamic side effects 
observed in both groups were; hypertension (n = 3), 
hypotension (n = 5), bradycardia (n = 1), tachycardia 
(n = 7), nausea (n = 10), coughing (n = 8), straining 
(n = 9). no patient experienced respiratory depression, 
hypoxemia and vomiting. three patients in group 
D and 2 in group p received ephedrine (10 mg) for 

hypotension, and 1 patient in group D received atropine 
(0.5 mg) for bradycardia. Furthermore, 4 patients were 
administered atropine (0.5 mg) for decreasing the 
saliva in group p. Haemodynamic side effects were 
observed during the intubation, surgical procedure 
and extubation period but the respiratory side effects 
were observed in the preoperative and postoperative 
period especially during intubation and extubation 
period; however, there was no significant difference 
between the groups regarding the respiratory and 
haemodynamic side effects (p <0.05, table 2). the 
number of the patients who had a postoperative 
satisfaction score of >1 in group D was significantly 
higher than in group p (p <0.05, Fig. 1). moreover, 
the number of the patients who had a RSS of >2 in 
group D was significantly higher than in group P at 
postoperative 30 and 60 minute (p <0.05, Fig. 2). map 

Table 2 
The Number of Perioperative Side Effects

Group D
(n = 20)

Group P
(n = 20)

Hypotension 3 2

Hypertension 1 2

Bradycardia 1 0

tachycardia 2 5

nausea 6 4

Vomiting 0 0

caughing 4 4

straining 3 6

P >0.05

Fig. 1 
Postoperative Satisfaction Scores 
of the groups. The number of 
the patients has a postoperative 
satisfaction scores reported to be >1 
in group D was significantly higher 
than in group P (p <0.05)
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in group D was significantly lower than in group P at 
45 minute in the postoperative period (p <0.05, Fig. 3), 
and HR was similar in group D and group P (p >0.05, 
Fig. 4).

Discussion
it has been demonstrated that the low dose of i.v. 

dexmedetomidine administration before DLB under 
tiVa achieves gratifying patients’ comfort, moderate 
sedation, dry airway, reduction of intraoperative 
propofol and postoperative analgesic consumption 
without serious airway problems and haemodynamic 
side effects.

this study includes the patients with larynx 
tumor by whom direct laryngoscopy and biopsy under 
tiVa are performed. the surgeons can evaluate the 
laryngeal tumor and its extent by means of DL10. 

During the procedure, the anesthesiologist and the 
surgeons are prepared for emergency interventions in 
case securing the airway presented a problem.

During DLB, some respiratory and 
haemodynamic side effects might be faced with. For 
example, the presence of the endotracheal tube leads 
to reflex responses, the most common of which is 
coughing11. the incidence of coughing was reported 
to be 76% during procedure. coughing can cause 
hypertension, tachycardia, increased intraocular 
and intracranial pressure, myocardial ischaemia, 
bronchospasm, and surgical bleeding12. although the 
mechanisms responsible for haemodynamic changes 
during extubation are not exactly known, possible 
factors may be; wound pain, and tracheal irritation8,13.

endotracheal intubation is associated with 
significant increases of map, Hr, and plasma 

Fig. 3 
Changes in mean arterial 
blood pressure between groups 
during perioperative period 
(Mean ± SD). MAP in group 
D was significantly lower than 
in group P at 45 minute in the 
postoperative period (p <0.05)

Fig. 4 
Changes in heart rate 
between groups during 
perioperative period (Mean 
± SD). HR was similar in 
group D and P (p >0.05)
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catecholamine concentrations. additionally, 
recovering from anesthesia often results in pain and 
elevating catecholamine concentrations. Hence, 
α-2 adrenoceptor agonists may be beneficial in the 
postoperative period by their sympatholytic and 
analgesic effects without respiratory depression14,15. in 
addition, airway irritation leads to parasympathetically 
mediated reflex bronchoconstriction of airways of 1 
mm and larger15,16. Dexmedetomidine may be a useful 
premedication agent for such undesirable side effects 
during DL and biopsy.

in the patients with laryngeal tumor, mechanical 
ventilation and weaning can be further complicated by 
airway irritation. It was reported that α-2 adrenergic 
receptors inhibit bronchoconstriction in human 
airways17,18. Dexmedetomidine is an α-2 adrenoreceptor 
agonist with several unique properties that make it an 
ideal agent for the management of difficult and critical 
airways. Dexmedetomidine causes minimal respiratory 
impairment, even when given in large doses19. it 
also can relax the airway even in the hyper-reactive 
state20. Thus, the efficacy of dexmedetomidine in DLB 
procedures for patients under tiVa were decided to 
investigate.

in this study, intraoperative propofol requirement 
and analgesic consumption during postoperative 
24-hour-period were significantly lower in group D than 
in group p (Dikloron amp, group D: 15 ± 6 mg; group 
p: 52 ± 12 mg). in some cases, supplemental propofol 
was discontinued after dexmedetomidine initiation. 
similarly, Venn et al. reported that dexmedetomidine 
provides intense analgesia during the postoperative 
period. Despite the lower doses of propofol, the higher 
satisfaction scores which were observed in group D 
may be dependent on the effect of dexmedetomidine. 
the need of midazolam for sedation was diminished 
by 80%, and postoperative analgesic requirement was 
reduced by 50% in cardiac patients21. some of the 
difference in propofol use may be explained by the 
difference in case length.

as the mean age of the patients in this study was 
51 years, and most of them were chronic smokers, they 
may have had latent cardiovascular and respiratory 
disorder. therefore, dexmedetomidine may be useful 
for those generally old-patient-population during DLB. 
talke et al.22 reported that because of the decrease in 

Hr and blood pressure, dexmedetomidine might lead 
to fewer ischemic events.

in this study, the course of aldrete score activity 
>8 and recovery time was similar in both groups, 
and dexmedetomidine did not prolonge the recovery 
time. It activated the postsynaptic α-2 receptors in the 
locus coeruleus, which is an important modulator of 
wakefulness. 

Dexmedetomidine has analgesic, anxiolytic, and 
antisialogogue properties7,21. avitsian et al.23 concluded 
that less respiratory depressive effect and facilitation 
of post-intubation neurologic examination make 
dexmedetomidine a useful alternative for sedation 
in awake fiberoptic intubation. Similarly, it is an 
advantage during DLB. in group D, the patients who 
have a higher satisfaction scores felt comfortable and 
acted calmly. Dexmedetomidine provided moderate 
levels of sedation without causing respiratory distress. 
it was estimated that higher sedation scale and the 
analgesic effect of dexmedetomidine provided a better 
satisfaction score in the postoperative period.

as the half-life of dexmedetomidine is 40-
47 min24 and the time to complete all anesthetic and 
surgical procedure in our protocol (approximately 
20 min) was less than 30 min, a continuous infusion 
of dexmedetomidine was not necessary in our study. 
the routine postoperative approach in our clinic is to 
observe the patients for an hour in the postoperative 
care unit, and then send them to their ward. the 
dexmedetomidine concentration used in this study 
was on the low level of the doses generally used for 
sedation in the intensive care unit, where the initial 
bolus was 2 µg/kg.

In this study, MAP in group D was significantly 
lower than in group p at 45 th. minute during 
postoperative period, whereas Hr was similar in both 
groups. ephedrine 10 mg was administered to the 
patients who experienced hypotension (group D: n = 
3, group p: n = 2).

it was stated that dexmedetomidine should be 
administered over no less than 10 minutes, as because of 
sudden exogenous catecholamine release, the loading 
dose of up to 1 µg/kg and too rapid administration can 
lead to tachycardia, bradycardia, and hypertension25. 
With this in mind, dexmedetomidine 0.5 µg/kg was 
given over 10 minutes in this study. Furthermore, 
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dexmedetomidine has a mid range dose for preventing 
haemodynamic side effects.

Hyperdynamic side effects such as hypertension 
and tachycardia may have been suppressed by propofol 
during surgical procedure in both groups. the decrease 
in systemic pressure following an induction dose of 
propofol appears to be due to both vasodilation and 
myocardial depression, the leading cause of which 
may be a reduction in sympathetic activity26. propofol, 
which provides hypnosis and amnesia is antiemetic27 
and induces bronchodilation in patients with chronic 
obstructive pulmonary disease28.

three patients in group D and 2 patients in group 
p received ephedrine (10 mg), and 1 patient in group 
D received atropine (0.5 mg). the possible reasons 
may first be the respiratory and haemodynamic effects 
of propofol as explained before. secondly, the use 
of low and single dose of dexmedetomidine which 

may have not suppressed these airway reflexes and 
haemodynamic answers sufficiently. Thirdly, patients’ 
chronic smoking, laryngeal irritation, postoperative 
pain because of biopsy and absence of local anesthetics 
injection to block the upper airway nerves may trigger 
especially respiratory side effects.

additionally, the cost of dexmedetomidine is 
potentially higher than that of conventional anesthetics, 
but the advantage of dry airway, high satisfaction, 
moderate sedation, reduction of intraoperative 
propofol and postoperative analgesic consumption 
without serious airway and haemodynamic side effects 
may well justify this expense.

in conclusion, the use of low dose 
dexmedetomidine before tiVa carried out with 
propofol, could provide a safe and advantageous 
condition for DLB.



612 a. mizraK  ey  aL.

References

1. thekdi AA, ferris rl: Diagnostic assessment of laryngeal cancer. 
otolaryngol. Clin North Am; 2002, 35:953-969.

2. Burtner dd, goodMAn M: anesthetic and operative management 
of potential upper airway obstruction. Arch Otolaryngol; 1978, 
104:657-661.

3. sorensen Ch, sorensen MB, JACoBsen e: pulmonary hemodynamics 
during direct diagnostic laryngoscopy. Acta Anaesthesiol Scand; 
1981, 25:51-57.

4. sCher Cs, gitlin MC: Dexmedetomidine and low-dose ketamine 
provide adequate sedation for awake fibreoptic intubation. Can J 
Anaesth; 2003, 50:607-610.

5. hAll Je, uhriCh td, BArney JA, ArAin sr, eBert tJ: sedative, 
amnestic, and analgesic properties of small-dose dexmedetomidine 
infusions. Anesth Analg; 2000, 90:699-705.

6. ABdelMAlAk B, MAk Ary l, hoBAn J, doyle dJ: Dexmedetomidine 
as sole sedative for awake intubation in management of the critical 
airway. J Clin Anesth; 2007, 19:370-373.

7. JAAkolA Ml, Ali-MelkkilA t, kAnto J, kAllio A, sCheinin h, 
sCheinin M: Dexmedetomidine reduces intraocular pressure, 
intubation responses and anaesthetic requirements in patients 
undergoing ophthalmic surgery. Br J Anaesth; 1992, 68:570-575.

8. guler g, Akin A, tosun z, eskitAsCoglu e, MizrAk A, BoyACi A: 
single-dose dexmedetomidine attenuates airway and circulatory 
reflexes during extubation. Acta Anaesthesiol Scand; 2005, 49:1088-
1091.

9. Jorden Vs, PousMAn rM, sAnford MM, thorBorg PA, hutChens 
MP: Dexmedetomidine overdose in the perioperative setting. Ann 
Pharmacother; 2004, 38:803-807.

10. Moorthy ss, guPtA s, lAurent B, WeisBerger eC: management 
of airway in patients with laryngeal tumors. J Clin Anesth; 2005, 
17:604-609.

11. soltAni hA, AghAdAVoudi o: the effect of different lidocaine 
application methods on postoperative cough and sore throat. J Clin 
Anesth; 2002, 14:15-18.

12. leVitAn r, oChroCh eA: airway management and direct 
laryngoscopy. a review and update. Crit Care Clin; 2000v, 16:373-
388.

13. Miller kA, hArkin CP, BAiley Pl: postoperative tracheal 
extubation. Anesth Analg; 1995, 80:149-172.

14. groeBen h, grossWendt t, silVAnus M, Beste M, Peters J: 
Lidocaine inhalation for local anaesthesia and attenuation of 
bronchial hyper-reactivity with least airway irritation. effect of three 
different dose regimens. Eur J Anaesthesiol; 2000, 17:672-679.

15. sekizAWA k, yAnAi M, shiMizu y, sAsAki h, tAkishiMA t: serial 
distribution of bronchoconstriction in normal subjects. methacholine 
versus histamine. Am Rev Respir Dis; 1988, 137:1312-1316.

16. nAdel JA, CABezAs gA, Austin Jh: in vivo roentgenographic 
examination of parasympathetic innervation of small airways. Use 
of powdered tantalum and a fine focal spot x-ray tube. Invest Radiol; 
1971, 6:9-17.

17. grundstroM n, Andersson rg: inhibition of the cholinergic 
neurotransmission in human airways via prejunctional alpha-2-
adrenoceptors. Acta Physiol Scand; 1985, 125:513-517.

18. grundstroM n, Andersson rg, WikBerg Je: prejunctional alpha 
2 adrenoceptors inhibit contraction of tracheal smooth muscle by 
inhibiting cholinergic neurotransmission. Life Sci; 1981, 28:2981-
2986.

19. rAMsAy MA, luterMAn dl: Dexmedetomidine as a total intravenous 
anesthetic agent. Anesthesiology; 2004, 101:787-790.

20. yAMAkAge M, iWAsAki s, sAtoh Ji, nAMiki A: inhibitory effects of 
the alpha-2 adrenergic agonists clonidine and dexmedetomidine on 
enhanced airway tone in ovalbumin-sensitized guinea pigs. Eur J 
Anaesthesiol; 2008, 25:67-71.

21. Venn rM, BrAdshAW CJ, sPenCer r, BreAley d, CAudWell e, 
nAughton C, Vedio A, singer M, feneCk r, treACher d, WillAtts 
sM, grounds rM: preliminary uk experience of dexmedetomidine, 
a novel agent for postoperative sedation in the intensive care unit. 
Anaesthesia; 1999, 54:1136-1142.

22. tAlke P, li J, JAin u, leung J, drAsner k, hollenBerg M, MAngAno 
dt: effects of perioperative dexmedetomidine infusion in patients 
undergoing vascular surgery. the study of perioperative ischemia 
research group. Anesthesiology; 1995, 82:620-633.

23. AVitsiAn r, lin J, lotto M, eBrAhiM z: Dexmedetomidine and 
awake fiberoptic intubation for possible cervical spine myelopathy: 
a clinical series. J Neurosurg Anesthesiol; 2005, 17:97-99.

24. groeBen h, Mitzner W, BroWn rh: effects of the alpha2-
adrenoceptor agonist dexmedetomidine on bronchoconstriction in 
dogs. Anesthesiology; 2004, 100:359-363.

25. grAnt sA, Breslin ds, MACleod dB, gleAson d, MArtin g: 
Dexmedetomidine infusion for sedation during fiberoptic intubation: 
a report of three cases. J Clin Anesth; 2004, 16:124-126.

26. sAto M, tAnAkA M, uMehArA s, nishikAWA t: Baroreflex control 
of heart rate during and after propofol infusion in humans. Br J 
Anaesth; 2005, 94:577-581.

27. rAftery s, sherry e: total intravenous anaesthesia with propofol 
and alfentanil protects against postoperative nausea and vomiting. 
Can J Anaesth; 1992, 39:37-40.

28. conti g, Dell'utri D, VilArdi V, de BlAsi ra, pelAiA p, antonelli 
m, Bufi m, rosA g, gAsPAretto a: propofol induces bronchodilation 
in mechanically ventilated chronic obstructive pulmonary disease 
(copd) patients. Acta Anaesthesiol Scand; 1993, 37:105-109.


