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Abstract : Background : To evaluate effectiveness of 
intranasal dexmedetomidine for attenuation of hemo-
dynamic response to laryngoscopy and intubation in 
adults.
Design and setting : This prospective randomized study 
included 90 American Society of Anesthesiologists 
(ASA) status I, adult patients of either sex, aged between 
18-60 years, and undergoing elective surgery under 
general anesthesia requiring endotracheal intubation. 
Methods : Patients were randomly assigned to one of 
three groups of 30 each, to receive either intranasal 
saline (Group C), intranasal dexmedetomidine 1µg/
kg (Group D1) or intranasal dexmedetomidine 2µg/kg 

(Group D2), administered 30 minutes before the induction 
of anesthesia. Anesthesia technique was standardized for 
all patients taking part in the study. 
Main outcome measures : Primary outcome studied was 
attenuation of hemodynamic response to laryngoscopy 
and intubation. Secondary parameters studied were 
sedation score and dose of propofol required at induction.
Results : There was a statistically significant rise in heart 
rate and systolic, diastolic and mean arterial pressures at 1, 
3, and 5 minutes of intubation in group C as compared to 
groups D1 and D2. Sedation score was significantly higher 
in groups D1 and D2 (p<0.0001). Propofol requirement 
was significantly lower in groups D1 and D2 (p<0.0001). 
Intranasal dexmedetomidine 2µg/kg was associated with 
higher a incidence of bradycardia.
Conclusion : Intranasal dexmedetomidine (1µg/kg and 
2µg/kg) effectively diminishes hemodynamic changes 
associated with laryngoscopy and intubation in adult 
patients undergoing elective surgery. Intranasal dex-
medetomidine 2µg/kg is associated with significant 
bradycardia. Intranasal dexmedetomidine also provides 
effective preoperative sedation and decreases the dose of 
propofol required for induction of anesthesia.

Keywords : dexmedetomidine ; hemodynamic 
response ; intranasal ; laryngoscopy.

IntroductIon

The catecholamines released during laryngo- 
scopy and intubation, as a result of reflex sympa-
thetic stimulation, cause in tachycardia and hyper-
tension. This cardiovascular stress response can be 

deleterious in susceptible patients and may lead to 
arrhythmias, myocardial ischemia and stroke (1). 

Dexmedetomidine is an alpha-2 agonist that 
produces sedation, anxiolysis, analgesia and sympa-
tholysis. The various routes of administration 
of dexmedetomidine include intravenous, intra-
muscular, intranasal and sublingual (2).

Intravenous dexmedetomidine when given 
as an infusion over 10-15 minutes in the operating 
room before induction, has been shown to blunt 
hemodynamic response to laryngoscopy and intuba-
tion in adults (3, 4). However, hypotension and 
bradycardia has also been reported (5).

Intranasal dexmedetomidine administration 
provides more gradual onset as compared to the 
intravenous route. It is well accepted as it is tasteless 
and non-irritant (2). The median time for onset of 
sedation is 25 minutes (6) and peak effect occurs at 
45 minutes. Bioavailability is 40-65% (7,8).

A recent study by Jayaraman et al. in morbid 
obese adults shows that intranasal dexmedetomidine 
(1µg/kg) given as premedication 45 minutes 
before surgery, provides sedation, anxiolysis and 
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the study. Drugs were given by nasal instillation, 
diluted in 2 mL, 30 minutes before the induction 
of anesthesia. The dose of the dexmedetomidine 
was adapted to nearest weight of the patient. Both 
patient and nurse were blinded to group allocation. 

Heart rate (HR), systolic blood pressure (SBP), 
diastolic blood pressure (DBP) and mean arterial 
pressure (MAP), respiratory rate and oxygen 
saturation were recorded at baseline and 30 minutes 
after premedication. Sedation score (Ramsay 
Sedation Score) was also recorded before and 30 
minutes after premedication (11). Any occurrence 
of respiratory depression, defined as ventilatory 
frequency < 8 bpm and/or oxygen saturation < 93% 
without oxygen supplementation, was also recorded.

Anesthesia technique was standardized in all 
the three groups. Electrocardiogram, noninvasive 
blood pressure, oxygen saturation, end-tidal carbon 
dioxide (EtCO2) and minimum alveolar concen-
tration (MAC) were monitored in all patients. 
Ringer’s lactate was started after securing an 
intravenous (i.v.) line. Anesthesia was induced with 
i.v. fentanyl 2 µg/kg and i.v. propofol titrated until 
loss of verbal response. Endotracheal intubation 
was facilitated by vecuronium 0.08 mg/kg. Bag and 
mask ventilation was done using oxygen in nitrous 
oxide (50:50) and sevoflurane (2 vol%) at a flow 
rate of 8 L/min. Laryngoscopy was attempted by 
a single experienced anesthesiologist 3 minutes 
after the administration of vecuronium. Duration 
of laryngoscopy was timed and all parameters were 
recorded by an anesthesiologists blinded to group 
allocation. 

Decoding was done at the end of study. Primary 
outcome studied was attenuation of hemodynamic 
response to laryngoscopy and intubation for which 
hemodynamic parameters (heart rate, systolic blood 
pressure, diastolic blood pressure and mean arterial 
pressure) were recorded at baseline (pre-operative 
period before administration of study drugs) and at 
1, 3 and 5 minutes of laryngoscopy and intubation. 
The amount of propofol required for induction was 
also recorded.

Any episode of bradycardia (HR <60 bpm) 
and hypotension (30% fall in SBP) were recorded 
and subsequently treated with atropine 0.5 mg i.v. 
and mephentermine 3 mg i.v. bolus, respectively.

StatIStIcal analySIS

Sample size calculation was done based on 
pilot cases data. Taking a mean difference of 7.6 
with standard deviation of 9.1 in the mean heart rate 
at 3 minutes, a sample size of 26 was estimated with 

incomplete blunting of hemodynamic response to 
noxious stimuli such as laryngoscopy and intubation 
(9).

In children undergoing adenotonsillectomy, 
intranasal dexmedetomidine 2 µg/kg administered 
30 minutes before anesthesia induction was found 
to be effective in blunting hemodynamic response 
(MAP and HR) to laryngoscopy and intubation (10).

In addition to morbid obese and pediatric 
patients, intranasal dexmedetomidine can be given 
to adults when oral premedication is not feasible. 
Our hypothesis is that intranasal dexmedetomidine 
in adults could provide a sedated, tranquil patient 
ready for induction when wheeled in the operation 
theatre, and that intranasal dexmedetomidine could 
blunt hemodynamic response to laryngoscopy and 
intubation. 

Therefore, we planned a study to evaluate 
intranasal dexmedetomidine as premedication 
and for attenuation of hemodynamic response 
to laryngoscopy and intubation in healthy adults 
undergoing elective surgery.

MethodS

This double-blind, randomized study was 
conducted after obtaining approval from the 
institutional ethics committee and after registra-
tion with the clinical trial registry of India 
(CTRI/2017/07/009180). Written informed consent 
was obtained from all the patients.

This study included 90 American Society of 
Anesthesiologists (ASA) status I, adult patients of 
either sex, aged between 18-60 years, undergoing 
elective surgery under general anesthesia and 
requiring endotracheal intubation. Patients having 
any nasal pathology, history of allergy to the drug 
used, difficult airway and pregnancy were excluded 
from the study.

Patients meeting the inclusion criteria during 
the pre-anesthetic evaluation were randomly 
assigned into three groups of 30 each with the help 
of a computer generated table of random numbers. 
Group C received intranasal saline (2 mL). Group 
D1 received intranasal dexmedetomidine (1 µg/
kg), diluted in 2 mL saline and Group D2 received 
intranasal dexmedetomidine (2 µg/kg) diluted 
in 2 mL saline. All patients were given a tablet 
alprazolam 0.25 mg orally, in the morning of surgery 
as standardized protocol.

All the drugs were prepared by an 
anesthesiologist, who did the coding and was not 
involved in either administration of drugs or data 
collection. All the medications were administered 
by an anesthesia nurse who was not involved in 
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The demographic profile of patients, MAC 
value at the time of laryngoscopy and the time 
required for laryngoscopy were comparable in all 
three groups (Table 1).

There was no significant difference in the 
baseline HR between the groups. After induction, 
a decrease in HR was observed in all the groups. 
In group C, there was increase in HR from the 
baseline at 1 and 3 minutes following intubation. 
HR returned to baseline values at 5 minutes post 
intubation. In group D1 and group D2 there was a 
decrease in HR compared to the baseline at 1, 3, 
and 5 minutes following intubation. The difference 
in the HR between group C and group D1 and group 
D2 was found to be statistically significant post 
induction and at 1, 3 and 5 minutes of intubation 
(p<0.0001 at all time points) as shown in Table 2.

There was no significant difference in the 
baseline SBP, DBP, MAP between the groups. 

90% power. A sample size of 30 patients in each 
group was taken to account for non-response. Cases 
with duration of laryngoscopy >15 seconds were 
excluded from analysis. 

Categorical variables were presented in number 
and percentage (%) and continuous variables were 
presented as mean ± standard deviation (SD). 
Quantitative variables were compared using one 
way analysis of variance (ANOVA). Paired t-test 
was used for comparison across follow up within the 
groups. Qualitative variables were correlated using 
Chi-Square test. A p value of <0.05 was considered 
statistically significant. The data was entered in 
Microsoft excel (MS EXCEL) spreadsheet and 
analysis was done using Statistical Package for 
Social Sciences (SPSS) version 21.0.

reSultS

Group →
Parameter ↓

Group  C 
(n = 30)

Group D1

(n = 30)
Group D2

(n = 30)
P value

Age (y) 34.21 ± 12 35.38 ± 9.56 34.76 ± 11.38 0.837
Weight (kg) 57.07 ± 8.32 59.97 ± 8.99 56.97 ± 10.67 0.194
Sex* (m:f) 17:12 16:13 16:13 0.954
MAC 1.05 ± 0.13 1.01 ± 0.13 1.07 ± 0.1 0.212
Laryngoscopy time(s) 12.07 ± 1.81 12.17 ± 2.24 12.14 ± 2.9 0.970

Table 1
Demographic profile, MAC and Laryngoscopy time (Mean ± SD)

Group →
Time ↓

Group  C Group D1 Group D2 P value

Baseline 79.72 ± 6.98 80.38 ± 9.07 79.96 ± 7.64 0.951
Post-Induction 73.76 ± 12.38 62.17 ± 9.77 61.86 ± 10.22 <0.0001
1 min post-intubation 87.24 ± 7.33 64.31 ± 10.77 63.79 ± 7.97 <0.0001
3 min post-intubation 84.83 ± 9.08 63.66 ± 10.7 62.43 ± 8.32 <0.0001
5 min post-intubation 75.97 ± 11.87 61.45 ± 11.66 59.75 ± 10.46 <0.0001

Table 2
Heart rate (beats per min) at various intervals (Mean ± SD)

Group →
Time ↓

Parameter↓ Group  C Group D1 Group D2 P value

Baseline SBP 113.97 ± 9.06 116.9 ± 9.96 117.36 ± 8.34 0.318
DBP 73.38 ± 7.74 74.14 ± 6.45 71.32 ± 6.45 0.289

Post-Induction SBP 100.41 ± 13.73 93.41 ± 10.23 89.82 ± 7.61 0.001
DBP 66.72 ± 10.1 59.9 ± 7.56 58.39 ± 5.45 0.0003

1 min post-intubation SBP 120.86 ± 12.74 100.76 ± 12.86 100.43 ± 12.95 <0.0001
DBP 78.24 ± 8.33 66.69 ± 9.91 63.46 ± 7.66 <0.0001

3 min post-intubation SBP 113.1 ± 12.09 97.24 ± 11.75 95.79 ± 11.16 <0.0001
DBP 74.31 ± 7.96 68.45 ± 7.35 66.11 ± 8.43 0.001

5 min post-intubation SBP 111.14 ± 9.91 95.31 ± 9.66 93.75 ± 10.87 <0.0001
DBP 72.45 ± 8.77 64.72 ± 6.31 63.21 ± 4.47 <0.0001

Table 3
Systolic and Diastolic Blood Pressure (mm Hg) at various intervals (Mean ± SD)
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dexmedetomidine may be beneficial in attenuating 
hemodynamic response to laryngosocpy and intu-
bation. The hemodynamic effects of dexmedeto-
midine have been studied in human volunteers and 
are seen to be biphasic (12,13). Initial rise in blood 
pressure with reflex bradycardia may be seen due to 
effects on peripheral α2β receptors. Later post synaptic 
activation of central α2A and imidazoline type I 
receptors leads to decrease in sympathetic activity 
from the locus ceruleus causing sympatholysis and 
hypotension (14-16). Bradycardia is seen due to 
decrease in release of noradrenaline caused by pre-
synaptic activation of α2 receptors (17,18).   

We planned a study to explore effectiveness 
of intranasal dexmedetomidine for attenuation of 
hemodynamic effects to laryngoscopy and intubation 
in adults. Intranasal administered dexmedetomidine 
has a more gradual onset as compared to the 
intravenous route and thus, early hypertension and 
reflex bradycardia as seen with rapid intravenous 
infusion are avoided. Dexmedetomidine is well 
accepted as premedication as it is tasteless and 
non-irrritant. In addition to being advantageous 
in morbid obese and pediatric patients, it can 
also be administered to adult patients where oral 
premedication is not feasible. There is no need 
for two sets of drugs (one for premedication and 
another for blunting hemodynamic response to 
laryngoscopy and intubation).

In our study, we observed a fall in heart rate 
and blood pressure and all hemodynamic parameters 
remained below baseline even after intubation in 
patients who were premedicated with intranasal 
dexmedetomidine.

Similar results were observed in a study by Wang 
et al. in children undergoing adenotonsillectomy. 
Intranasal dexmedetomidine 2 µg/kg administered 

After induction, a fall in SBP, DBP, and MAP was 
observed in all the groups. In group C, there was 
an increase in SBP, DBP and MAP at 1 and 3 after 
intubation. At 5 minutes SBP, DBP and MAP were 
not statistically different from the baseline in group 
C. In group D1 and group D2, there was a decrease 
in SBP, DBP and MAP from the baseline at 1, 3, 
and 5 minutes following intubation. There was 
statistically significant difference in SBP, DBP, 
MAP post induction and at 1, 3 and 5 minutes of 
intubation between group C and group D1 and group 
D2. (Tables 3 and 4) 

Baseline sedation scores (Ramsay sedation 
score) were similar in all the three groups. After 
pre-medication, sedation score was significantly 
increased in group D1 and group D2 as compared to 
group C (p < 0.0001) as shown in Table 5.

Induction dose of propofol required was found 
to be 118.41 mg in group C, 100.69 mg group D1 
and 97.59 mg in group D2 (Table 5). The difference 
was found to be statistically significant (p <0.0001). 

Bradycardia (HR <60 bpm) was seen in 20% 
of cases in group D2 and 6.66% of cases in group 
D1. None of the patients in group C developed 
bradycardia. Hypotension (SBP <30%) was ob-
served in 13.3% of cases in group D2 and 6.66% of 
cases in group D1. None of the patients in group C 
had any episode of hypotension.

Hypotension, bradycardia or respiratory 
depression were no longer observed 30 minutes 
after premedication in any of the groups.

dIScuSSIon

The sympathetic stimulation leading to 
tachycardia and hypertension following laryngo-
scopy and intubation is always of concern to 
the anaesthesiologist. Sympatholytic effects of 

Table 4
Mean arterial Pressure (mmHg) at various intervals (Mean ± SD)

Group → 
Time ↓ 

Group  C Group D1 Group D2 P value

Baseline 84.9 ± 8.69 85.14 ± 4.24 87.14 ± 7.08 0.410
Post-Induction 71.1 ± 10.8 63.21 ± 7.34 62.18 ± 6.3 0.0002
1 min post-intubation 89.34 ± 8.65 70.72 ± 9.98 70.43 ± 8.32 <0.0001
3 min post-intubation 86.34 ± 8.46 71.1 ± 8.5 70.21 ± 5.81 <0.0001
5 min post-intubation 85.31 ± 8.39 69.52 ± 6.95 68.04 ± 6.15 <0.0001

Table 5
Sedation scores and propofol requirement

Group → 
Parameter ↓ 

Group  C Group D1 Group D2 P value 

Sedation scores (Baseline) 1.52±0.51 1.48±0.51 1.55±0.51 0.872
Sedation scores (after pre-medication) 1.52±0.57 2.21±0.68 2.48±0.57 <0.00010
Propofol (mg) 118.41±15.4 100.69±17.31 97.59±14.55 <0.00010
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variables. This could have been more reliable than 
noninvasive monitoring. Another limitation was the 
lack of anesthetic depth monitoring to evaluate the 
sedative effects of intranasal dexmedetomidine.

concluSIon

Intranasal dexmedetomidine (1 µg/kg and 
2µg/kg) effectively attenuates hemodynamic 
changes associated with laryngoscopy and intu-
bation in adult patients undergoing elective 
surgery. However, dexmedetomidine 2µg/ kg is 
associated with a higher incidence of bradycardia. 
Intranasal dexmedetomidine also provides effective 
preoperative sedation and decreases the dose of 
propofol required for induction of anesthesia. 
We think this study may encourage other authors 
in elaborating further the role of intranasal dex-
medetomidine for sympatholysis and sedation in 
adult patient care. 
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