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INTRODUCTION

Induction of general anaesthesia, laryngoscopy, 
tracheal intubation, and extubation are associated 
with various haemodynamic changes. Laryngoscopy 
and tracheal intubation may be associated with 
sympathetic stimulation and lead to tachycardia 
and hypertension. These haemodynamic changes 
may predispose to myocardial ischaemia.[1] 
Therefore, there is a need to blunt these noxious 
responses effectively. Various drug combinations 
have been used with variable success to attenuate 
the sympathetic responses during laryngoscopy and 
intubation (L‑I).

Premedication is usually administered to reduce 
anxiety, easy parental separation, amnesia and to reduce 
anaesthetic requirements. An ideal premedication 
should have anxiolytic, sedative, analgesic and 
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ABSTRACT

Background and Aims: Haemodynamic changes during endotracheal intubation are major 
concerns in general anaesthesia This study compared the efficacy of intranasal and intravenous 
dexmedetomidine  (DEX) to attenuate the stress response of laryngoscopy and endotracheal 
intubation. Methods: In this prospective, randomised, double-blinded study, 70 adults were 
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dexmedetomidine (1 µg/kg) 40 min before induction. The primary objective was the comparison 
the mean arterial pressure (MAP) between two groups from 40 min before induction at every 
10 min intervals till induction of anaesthesia, at the time of intubation, thereafter every 1 min 
interval till 5 min, at 7 min and 10 min after intubation. The secondary outcomes were comparison 
of heart rate, systolic and diastolic blood pressure along with sedation and other adverse effects. 
Statistical analysis was with Statistica 6.0 and Graph Pad prism version 5. Results: In both the 
groups, all the haemodynamic parameters were maintained within (20% of baseline values) 
throughout the study period. There was no statistically significant difference in MAP between 
two groups (P > 0.05). Preoperative sedation score was significantly higher in the DIV group than 
the DIN group  (P = 0.014). Conclusion: Like IV DEX, intranasal DEX can also attenuate the 
haemodynamic stress responses of laryngoscopy and endotracheal intubation without significant 
differences in MAP between two groups.
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antisialagogue property. It preferably should be short 
acting, rapid onset, administered non‑parenterally and 
devoid of any adverse haemodynamic or respiratory 
effect.[2]

Dexmedetomidine  (DEX), a highly selective, 
short‑acting, alpha2‑adrenoreceptor agonist, has 
sedative, analgesic and anxiolytic property without 
any respiratory depressive action. It is an ideal agent 
for relieving anxiety or nervousness before anaesthesia. 
It is established that preoperative intravenous  (IV) 
DEX can successfully attenuate the laryngoscopic 
stress response.[3] However, adverse haemodynamic 
complications like hypotension, bradycardia and even 
cardiac arrest might have hindered the widespread 
use of IV DEX.[4] Delayed recovery with IV DEX is 
also documented due to its sedative effect.[4] It has 
been suggested that alternative routes other than 
rapid intravenous delivery may help to minimise the 
adverse effects of DEX.

Beside IV route, DEX is also effective through 
intramuscular, oral and intranasal  (IN) routes. The 
intranasal route is more convenient and effective 
than others.[5] Intranasal DEX has been shown to 
have a high rate of patient acceptance. Recently, 
several studies in paediatric age group have reported 
beneficial perioperative outcomes of intranasal 
DEX premedication as an alternative to traditional 
premedication.[5,6] Till now to the best of our 
knowledge, there is no reported study which has 
compared the efficacy of preoperative IV DEX with 
IN DEX for attenuation of haemodynamic responses 
during L‑I.

The primary objective of the study was to compare 
the mean arterial pressure  (MAP) between two 
groups in pre‑induction and post‑intubation period. 
The secondary outcomes were comparison of heart 
rate, systolic and diastolic blood pressure along with 
sedation scores and other adverse effects within the 
study period.

The present study hypothesised that like IV DEX, the 
preoperative IN Dexmedetomidine will also attenuate 
the haemodynamic responses to laryngoscopy and 
intubation.

METHODS
After Institutional Ethical Committee approval 
[obtained on 23/4 2018 –IPGMRER Research Oversight 
Committee  (Memo No:  IPGMER/IEC/2018/231)]

and with appropriate informed consent from the 
participants this double blinded, randomised control 
study was conducted in a tertiary care teaching 
institute from April 2018 to September 2018. The 
study was registered in the clinical trial registry of 
India prospectively (CTRI/2018/03/012556).

The study was conducted according to the declaration 
of Helsinki principles.

Seventy adults ASA  (American Society of 
Anaesthesiologists physical status) I and II , aged 
18‑60  years, undergoing elective lumbar spine 
surgery under general anaesthesia with endotracheal 
intubation, were included in this study.

Patients who refused to participate, had known allergy 
or hypersensitivity to dexmedetomidine, suffered 
from significant cardiac and respiratory disease and 
predicted difficult airway were excluded from this 
study. During the preoperative visit, all the patients 
were examined for any intranasal pathology. Any 
Patient with nasal ulcers, polyps, nasal septum 
deviation was excluded from the study.

Detailed pre‑anaesthetic evaluation and necessary 
investigations were done for individual patients. Each 
patient of both groups fasted for 6 hours and received 
tablet ranitidine (150 mg) and alprazolam (0.5 mg) as 
premedication at night before surgery.

Randomisation was done on the basis of computer 
generated random number table. This was in the 
custody of senior anaesthesiologists who was not 
involved in day to day care and monitoring of study 
parameters. This randomisation schedule facilitated 
patient disposition into two equal groups (Group ‑DIV 
and Group  DIN).The list was concealed in opaque 
sealed envelopes that was numbered and opened 
sequentially after obtaining the patient’s consent.

On the day of operation, all the participants were shifted 
to preoperative area 2 h before the operation time. All 
standard monitors like pulse oximetry, non‑invasive 
blood pressure (NIBP), electrocardiogram (ECG) were 
attached and baseline haemodynamic parameters 
were recorded in preoperative room. IV Ringer’s 
lactate solution was administered as maintenance 
fluid (80ml/hr) through 18G peripheral venous canula.

Group  DIV received IV DEX  (0.50 µg/kg)  [200 µg 
diluted in 50  ml syringe with normal saline  (NS) 
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=4 µg/ml] through an infusion pump over  40  min 
before induction. The equivalent volume of NS was 
administered intravenously to DIN group.

Group ‑ DIN‑  patients received IN DEX  (1 µg/kg) in 
undiluted form which was prepared from parenteral 
preparation (100 µg/ml). Intranasal drug was dripped 
into both nostrils in equal volume using a 1  ml 
syringe in supine head down position about 40 min 
before induction. The equivalent volume of NS was 
administered intranasally to DIV group. All the patients 
were instructed not to suck or sneeze after intranasal 
drug administration.

During the conduct of the study, a double blinding 
procedure was followed in which the person 
administering the drug and the patients both were 
unaware about group distribution.

In the preoperative room, haemodynamic parameters 
like heart rate  (HR), mean arterial pressure  (MAP), 
systolic blood pressure  (SBP), diastolic blood 
pressure  (DBP), and SpO2 were noted at every 
10 min intervals till induction of anaesthesia. In the 
operative room, haemodynamic parameters were 
noted at the time of intubation, thereafter every 
1 min interval till 5 min, at 7 min and 10 min after 
intubation. Sedation status in both groups, were 
assessed by an observer using the Ramsay sedation 
scale (RSS) at baseline and then 40 min after study 
drug administration.

After shifting the patient in operative room, general 
anaesthesia techniques were standardised for both 
groups. Beside routine monitors, in operative room, 
additional monitors such as neuromuscular monitor, 
ETCO2, were attached and monitoring was continued 
till the end of operation. Haemodynamic monitoring 
was continued throughout the perioperative period. 
After preoxygenation with 100% oxygen for 3 min, all 
patients were induced with IV propofol (2 mg/kg) and 
fentanyl  (1 µg/kg). IV rocuronium bromide (1 mg/kg) 
was administered to facilitate tracheal intubation. 
Laryngoscopy was performed with a Macintosh 
laryngoscope blade and endotracheal (ET) intubation 
was done with appropriate size cuffed‑  disposable 
armoured ET tube by an experienced anaesthesiologist 
when train of four  (TOF) count was 0. L‑I time was 
limited to15‑20 seconds. If there was a failure to L and 
I within 15‑20  seconds the data was excluded from 
study analysis. No surgical intervention was allowed 
till 10 min after intubation.

Anaesthesia was maintained with a low flow 
anaesthesia technique  (50% O2—NO2 at 1 litre/
min), propofol infusion  (10‑15  mg/kg/hr titrated to 
keep Bispectral Index between 40‑60) and repeated 
intermittent bolus doses of rocuronium (0.1 mg/kg) as 
and when necessary. All patients were ventilated on 
volume controlled ventilation  (Fabius plus–Dragger) 
using a closed circuit to maintain an EtCO2 level 
between 35‑40  mm of Hg. Extubation timing was 
guided by neuromuscular monitoring (TOF watch).

The primary outcome of interest was a comparison 
of changes in mean arterial pressure (MAP), between 
two groups from pre induction period up to 40 min 
after study drug administration and in post intubation 
period up to 10  min after intubation at frequent 
intervals. The secondary outcomes were comparison 
of HR, SBP, DBP along withsedation score and other 
adverse effects within the study period.

Episodes of hypotension  (MAP  <20% of baseline), 
bradycardia (HR <50/min) and hypoxia (SPO2 <90%) 
within the study period were noted and treated 
accordingly.

After completion of surgery, neuromuscular 
block was reversed with appropriate dose of 
IV neostigmine  (0.05  mg/kg) and glycopyrolate 
(0.01 mg/kg). After adequate recovery, the patient was 
shifted to the recovery room. When Alderate score >9, 
the patient was shifted to ward and his vitals were 
monitored there for 12 h.

A pilot study was conducted to calculate the sample 
size on the basis of difference in MAP between the 
two groups in post intubation period with standard 
deviation of 15 mmHg. It was calculated that 35 subjects 
were required per group in order to detect difference of 
10 mmHg in MAP with 80% power and 5% type‑1 error 
probability. Sample size calculation was done by nMaster 
2.0 software. [Dept. of Biostatistics, CMC Vellore].

Statistical analysis was done by using 
Statistica version  6  [Tulsa, Oklahoma: StatSoft 
Inc., 2001] and GraphPad Prism version  5 
[San Diego, California: GraphPad Software 
Inc., 2007]. All the numerical variables in the 
descriptive statistics were normally distributed 
(by Kolmogorov‑Smirnov goodness‑of‑fit test), 
except RSS and SpO2 values. For statistical analysis, 
RSS score 2  (awake, oriented and cooperative) was 
considered as satisfactory.
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Comparisons of numerical variables between two 
groups were analyzed by Student’s unpaired t test for 
normally distributed data, and by Mann‑Whitney U 
test for skewed data. Intergroup comparison was done 
by repeated measures analysis of variance  (ANOVA) 
followed by Tukey’s test as a post hoc test, if normally 
distributed, and for skewed data by Friedman’s 
analysis of variance (ANOVA) followed by Dunn’s test 
as a post hoc test. A P value <0.05 was considered as 
significant.

RESULTS

Out of initial 80 adult patients, 10  patients were 
excluded as they did not meet the inclusion criteria or 
declined to participate in the study. Finally 70 patients 
were randomised for assessment and none of these 
patients was lost during the follow up [Figure 1].

The groups were well matched for their demographic 
data. The baseline haemodynamic parameters were 
similar in both the groups [Table 1]. All the patients of 
both groups were alert and awake at the beginning of 
the study (RSS2).

During pre‑induction period, after the administration 
of the study drug, it was observed that SBP, DBP and 
MAP gradually decreased from baseline values in 
both DIV and DIN groups. In both groups, maximum 
reduction of BP was noted at 40 min after study drug 
administration. It was seen that in the DIV group BP 
was slightly lower than the DIN group at all time 

intervals. However, during intergroup comparisons, 
differences in SBP, DBP and MAP were statistically 
insignificant at all time intervals (P > 0.05). None of 
the patient in both groups has clinically significant 
hypotension [Table 2].

In the pre‑induction period in both groups, it was 
observed that HR decreased from the baseline value. 
However, in DIV group HR was lower than DIN group. 
During intergroup comparison, statistically significant 
differences in HR between two groups were shown at 30 
and 40 min after study drug administration (P < 0.05). 
None of the patient in both groups had clinically 
significant bradycardia [Table 3].

It was found that in both the groups, the maximal 
increase in HR and BP were noted during L‑I and then 
it gradually decreased to basal preoperative value 
within 10 min after intubation.

In post‑intubation period, HR was slightly higher 
in the DIN group than DIV group. During intergroup 
comparison, statistically significant difference in 
HR between two groups was found only during 
L‑I (P < 0.05). None of the patient in both groups had 
clinically significant tachycardia during the study 
period [Table 3].

Similarly, after L‑I in DIN group  SBP, DBP and 
MAP all were slightly higher than DIV group, but 
there was no statistical significant differences in 
BP in post‑intubation period during intergroup 
comparison  (P  >  0.05). None of the patient in both 
groups had clinically significant hypertension during 
the study period [Table 4].

Considering the sedation status, most of the 
patients  (57.1%) in DIN group remained in RSS 

Assessed for eligibility (n = 80)

Excluded (n = 10)
Not meeting inclusion criteria
(n = 05)
Declined to participate (n = 05)

Randomisation (n = 70)

Allocated to Group DIV  (n = 35)

Analyzed (n = 35)

Allocated to Group DIN  (n = 35)

Analyzed (n = 35)

Figure  1: Consort transparent reporting of trial  ‑‑  Flow of patients 
in the trial. (DIV  =  Intravenous dexmedetomidine DIN  =  Intranasal 
dexmedetomidine,)

Table 1: Demographic characters and basal 
haemodynamics of the patients in two groups

Demography and other 
parameters of patients

Group DIV (n=35) 
Mean±SD

Group DIN 
(n=35) Mean±SD

P

Age in year 42.03±12.50 40.71±10.91 0.64 
Sex (M/F) 19/16 22/13 0.64 
Weight in kg 61.03±7.35 60±6.89 0.54 
Height in meter 1.62±0.06 1.62±0.07 0.89 
BMI in kg/m2 23.10±2.38 22.75±1.70 0.98 
SBP in mm of Hg 126.94±10.51 128.20±11.74 0.63 
DBP in mm of Hg 78.74±8.96 79.74±7.59 0.61 
MAP in mm of Hg 93.06±9.36 94.63±8.12 0.45 
Heart Rate in beats/min 82.43±8.46 87.06±11.33 0.05 
P<0.05 ‑ significant, BMI – Body mass index, SBP – Systolic blood 
pressure, DBP – Diastolic blood pressure, MAP – Mean arterial pressure, 
DIV – Intravenous dexmedetomidine, DIN – Intranasal dexmedetomidine
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stage II [(oriented, cooperative, tranquil),], whereas 
77.14%, patients of DIV group remained in RSS stage III 
[(response to command only)] at 40 min intervals of 
study drug administration. During intergroup 
comparison sedation score was significantly higher in 
the DIV group than the DIN group at 40  min interval 
(P 0.014).

There was no incidence of significant bradycardia, 
tachycardia, hyper or hypotension in either group. 
None of the patients experienced nausea, vomiting or 
respiratory depression in the study period.

DISCUSSION

Attenuation of laryngoscopic stress response is a major 
challenge for anaesthesiologist. The satisfactory role 
of preoperative DEX for attenuation of laryngoscopic 

stress responses is well established. Nowadays besides 
IV route, use of IN DEX as premedication is becoming 
popular, specially in paediatric population. In the 
present study, we compared the efficacy of IV and IN 
dexmedetomidine on the stress responses of L‑I.

From this study it was found that if intranasal 
1 µg/kg DEX was administered as premedication 
40 min before induction, the effect was comparable 
with preoperative IV DEX infusion (0.5 µg/kg) for the 
prevention of stress responses of L‑I. Both intranasal 
and intravenous DEX attenuated successfully the 
laryngoscopic stress responses without significant 
hypertension and tachycardia. In both the groups, all 
the haemodynamic parameters (HR, SBP, DBP, MAP) 
were maintained in normal limit  (±20% of basal 
values) before and during L‑I. However, in DIV group, 
preoperative sedation score was significantly higher 
than the DIN group.

During general anaesthesia, L‑I cause noxious 
stimulation that leads to significant increase in HR 
and MAP. This is caused by sympathetic stimulation 
with an increase in the circulating catecholamines 
levels.[7] The response is initiated within 5 s of 
laryngoscopy, peaks in 1–2 min and returns to normal 
levels by 5‑10  min. Raid and Brace first described 
the haemodynamic changes of L‑I.[8] To prevent this 
sympathetic stimulation a proper sympatholytic 
agent is necessary. Various pharmacological 
agents like opioids  (fentanyl), adrenergic blocking 
agents  (esmolol), vasodilating agents  (sodium 
nitropruside) or local anaesthetics drug (IV lidocaine) 
have been tried to attenuate these haemodynamic 
effects, but none of them can completely attenuate 
these responses.[9,10]

Table 2: Pre induction SBP, DBP and MAP variation in mm of Hg (mean±SD) from time Of intranasal and intravenous drug 
administration till 40 min

Group Basal 10 min 20 min 30 min 40 min
SBP

DIV 126.94±10.51 123.71±9.05 118.89±10.41 116.23±10.67 111.80±9.71
DIN 128.20±11.74 125.03±11.44 120.20±11.48 117.26±12.79 113.54±12.18
P 0.63 0.59 0.61 0.71 0.51

DBP
DIV 78.74±8.96 75.97±9.59 72.91±9.44 70.60±8.24 66.77±7.62
DIN 79.74±7.59 75.29±7.45 71.89±7.94 68.91±8.42 66.00±6.96
P 0.61 0.74 0.62 0.40 0.66

MAP
DIV 93.06±9.36 90.37±9.34 86.94±9.17 84.57±7.86 80.74±7.91
DIN 94.63±8.12 90.83±8.62 87.00±8.88 84.20±9.33 81.06±7.67
P 0.45 0.83 0.97 0.85 0.86

P<0.05‑ significant, SBP – Systolic blood pressure, DBP – Diastolic blood pressure, MAP – Means arterial pressure, DIV – Intravenous dexmedetomidine, 
DIN – Intranasal dexmedetomidine

Table 3: Comparison of pre and postinduction heart 
rate (HR) between two groups

Time in 
min

Group DIV HR 
(Mean±SD)

Group DIN HR 
(Mean±SD)

P

Basal 82.43±8.46 87.06±11.33 0.05
10 min 78.80±8.21 82.31±10.71 0.12
20 min 73.09±7.35 76.80±10.23 0.08
30 min 69.86±6.72 73.86±9.37 0.04 
40 min 66.60±5.55 71.23±9.48 0.01
Induction 65.40±5.77 68.23±9.16 0.12
L‑I 79.03±5.87 84.40±9.43 0.00
1 min 80.54±6.48 82.06±8.73 0.41
2 min 77.94±6.06 79.74±9.08 0.33
3 min 76.29±5.45 78.54±9.93 0.24
4 min 75.60±5.32 77.94±10.83 0.25
5 min 74.63±5.32 76.46±9.66 0.33
7 min 75.09±5.88 76.09±9.63 0.60
10 min 76.09±5.40 76.71±9.16 0.72
P<0.05 ‑ significant. Bold values Statistically significant at P value. DIV – 
Intravenous dexmedetomidine, DIN – Intranasal dexmedetomidine
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DEX, a centrally acting α2agonists, is widely used 
in the intensive care unit for its unique sedative, 
hypnotic, anxiolytic, sympatholytic, antisecretory and 
analgesic properties. It has unique pharmacological 
property of conscious sedation and is devoid of any 
respiratory depression. It is responsible for producing 
dose dependant co‑operative sedation that allows 
early interaction and early postoperative neurological 
assessment.[11] Dex also has a reversal drug for its 
sedative effect called as atipamizole, which acts by 
increasing the central turnover of noradrenaline.[12] 
Due to all of these specific characteristics, nowadays 
DEX become popular as an ideal premedication 
agent.[13,14]

DEX inhibits noradrenaline release and causes sedation 
and hypnosis through presynaptic central α2 receptor 
in the locus ceruleus. The sympatholytic activity of 
DEX is mediated through postsynaptic α2 receptor 
which prevents tachycardia and hypertension.[15] Due 
to this sympatholytic property, both IV and IN DEX in 
our study can successfully attenuate the laryngoscopic 
stress responses.

Dex can be administered through various routes 
like intravenous, intramuscular, intranasal or 
intraoral.[16,17] The intranasal route is more convenient 
as it is painless, odourless and tasteless without 
need of any intravenous infusion. Intranasal drug 
can penetrate the blood–brain barrier and reach the 
central nervous system directly.[18] Due to the higher 
vascularity of the nasal mucosa, DEX may access the 
systemic circulation rapidly, bypassing the first‑pass 
metabolism of liver.[19]

In various clinical studies, it has been proved that 
preoperative IV Dex can successfully attenuate the L‑I 

stress responses.[3,20‑22] In a study, Bon Sebastian et al. 
have compared between IV dexmedetomidine and 
normal saline for attenuation of the haemodynamic 
stress response to laryngoscopy and endotracheal 
intubation. The intergroup comparison reveal a 
statistically significant reduction in HR and MAP by 
dexmedetomidine than normal saline.[3] In another 
study by Keniya VM et  al., it has been proved that 
perioperative infusion of dexmedetomidine is effective 
in attenuating sympathoadrenal response to tracheal 
intubation. After tracheal intubation, maximal average 
increase are 8% in systolic and 11% in diastolic blood 
pressure in dexmedetomidine group, as compared 
to 40% and 25%, respectively, in the control group. 
Similarly, average increase in heart rate are 7% and 
21% in the dexmedetomidine and control groups, 
respectively.[20]

In another study where role of dexmedetomidine 
as an anaesthetic adjuvant in intracranial tumour 
surgery is evaluated‑‑ it has been proved that IV  DEX  
can blunt the hypertensive and tachycardic responses 
to intubation and extubation  (P  <  0.01).[22] These 
findings are closely correlate with findings in our 
study.

The main disadvantages of IV Dex, is that sedative 
action is more pronounced than analgesic effect with 
profound bradycardia and hypotension.[21] Moreover, 
rapid IV Dex infusion may cause biphasic alteration 
of MAP which is undesirable in anaesthesia.[22] To 
minimise these adverse effects, alternative routes of 
DEX are under trial.

All the adverse effects of IV DEX are mainly dose 
dependent and higher IV  (>0.5 µg/kg) dose is 
associated with marked sedation and haemodynamic 

Table 4: Postinduction SBP, DBP and MAP (mm of Hg) from time of induction to 10 min after Intubation
Group induction L‑I 1 2 3 4 5 7 10
SBP

DIV 108.63±8.95 121.83±9.20 122.43±8.99 119.66±9.75 117.46±9.40 116.40±9.21 114.51±8.80 114.60±8.80 115.83±8.82
DIN 108.46±9.20 125.83±8.74 124.97±1.33 121.03±11.15 118.51±11.04 116.63±10.94 116.09±10.28 115.66±9.81 115.29±9.10
P 0.93 0.06 0.30 0.58 0.66 0.92 0.49 0.63 0.80

DBP
DIV 66.03±7.99 75.03±8.23 74.74±7.75 72.00±7.45 69.54±7.47 68.71±7.16 68.20±6.20 67.71±5.84 68.14±7.10
DIN 63.49±6.42 77.09±7.48 75.43±6.81 72.29±6.13 70.60±6.68 70.34±6.68 69.66±6.20 69.26±6.56 67.54±5.70
P 0.14 0.27 0.69 0.86 0.53 0.32 0.32 0.30 0.69

MAP
DIV 80.80±8.14 90.91±8.33 91.26±6.85 88.17±7.81 86.40±7.53 85.20±7.30 83.97±6.64 83.71±6.09 84.66±7.55
DIN 78.74±6.41 93.63±7.08 91.97±7.83 88.83±6.85 86.89±7.69 86.23±6.78 85.49±7.08 85.54±6.63 83.26±5.61
P 0.24 0.14 0.68 0.70 0.79 0.54 0.36 0.23 0.38

P<0.05‑ significant, SBP – Systolic blood pressure, DBP – Diastolic blood pressure, MAP – Mean arterial pressure, DIV – Intravenous dexmedetomidine, 
DIN – Intranasal dexmedetomidine
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instability.[21‑23] To avoid any adverse haemodynamic 
effect and excessive sedation, we administered the 
effective lower dose of IV DEX (0.5 µg/kg). In a similar 
study, 60 adult patients scheduled for elective off‑pump 
coronary artery bypass surgery have been randomly 
allocated to receive dexmedetomidine  (0.5  mcg/kg) 
or normal saline 15  min before intubation. Patients 
have been compared for haemodynamic changes 
(heart rate, arterial blood pressure and pulmonary 
artery pressure) at baseline, 5  min after drug 
infusion, before intubation and 1, 3 and 5 min after 
intubation. The dexmedetomidine group has a better 
control of haemodynamics during laryngoscopy and 
endotracheal intubation.[24]

Nowadays, in some paediatric clinical trials, 
intranasal DEX has been successfully used as a 
premedication.[6,25] It was proved that. intranasal 
administration of dexmedetomidine is more effective at 
inducing sleep and a useful alternative premedication 
in children.[6] Intranasal dexmedetomidine also 
provide a reliable and effective method of providing 
sedation during CT scan.[25]

In adult patients, the efficacy of IN DEX has also been 
proved during both local and general anaesthesia.[26,27] 
In a comparative study, Jayaraman L et al. evaluated 
the effect of intranasal dexmedetomidine versus oral 
alprazolam as a premedication agent in morbidly 
obese patients undergoing bariatric surgery. It is 
documented that intranasal dexmedetomidine can 
obtund haemodynamic response to laryngoscopy and 
tracheal intubation in adult obese patients.[27]

In a recent study by Hrishi P A et al., it has been well 
proved that IN DEX (1 µg/kg) provides good surgical 
field condition along with the added advantages of 
lesser haemodynamic fluctuation during transnasal 
transphenoidal skull base surgery.[28] There were no 
statistically significant variations in heart rate and 
blood pressure with reduced anesthetic requirement 
in IN DEX group. IN DEX also provides considerable 
role to attenuate the increase in MAP during intubation 
response.

In another study by Wang SS et  al. it is concluded 
that IN DEX (1 µg/kg) provides considerable effect to 
attenuate the increase in MAP caused by intubation 
response. Changes in HR and BIS also demonstrate 
that this kind of premedication provides effective 
attenuation of intubation responses.[29]

Yuen, et  al. proved that with IN DEX the time for 
onset of sedation is 25  (25‑30) minutes, which is last 
for 85  (35‑100) minutes. Based on these features, it 
can be speculated that intranasal dexmedetomidine 
25 to 40 minutes before surgery can provide desirable 
effect.[30] Yuen et al. have found that when the preoperative 
administration has been extended to 40‑45  minutes, 
91% of the children have achieved satisfactory result. 
Correlate with that in our study, the time of preoperative 
administration was 40 minutes before induction.[30]

In a prospective randomised controlled trial by 
ChengxiangLu et  al. on 81 adult patients scheduled 
for elective direct laryngoscopy receive intranasal 
dexmedetomidine  (1 μg/kg) or placebo 40‑45  min 
before anaesthetic induction. It has been document 
that episodes of tachycardia and hypertension 
after tracheal intubation and extubation are less in 
dexmedetomidine group.[31] This findings are closely 
correlated with our study.

In our study, when we compared the haemodynamic 
effects of intranasal and intravenous dexmedetomidine 
during laryngoscopy and intubation, it was documented 
that dexmedetomine, through both IV and IN route, 
can attenuate the stress responses and we did not find 
any significant difference in haemodynamics between 
two groups. In both groups all the haemodynamic 
parameters remained within 20% of basal values 
without significant changes in MAP and HR.

In the study about pharmacokinetic and 
pharmacodynamic of intranasal DEX by Li et al., it has 
been documented that intranasal dexmedetomidine is 
associated with a slower and more gradual onset than 
IV administration.[32] Rapid IV administration results 
in much higher peak plasma concentrations and earlier 
onset than IN route. A more gradual onset may actually 
be desirable in avoiding the alpha 1 agonist effects 
seen with rapid IV administration (hypertension and 
bradycardia). Similar haemodynamic effects were 
documented in our study with both slow IV DEX 
infusion and intranasal DEX.

Intravenous dexmedetomidine is thought to 
provide significant sedation without any respiratory 
adverse effect.[23] On the other hand, another study 
with intranasal dexmedetomidine as a sedative 
premedication induced a favourable perioperative 
anxiolysis without prolongation in anesthesia 
recovery.[31] Intranasal dexmedetomidine is also a safe 
and effective agent for procedural sedation in paediatric 
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dental patients with good patient compliance and 
early recovery. There were no documented episodes of 
oxygen desaturation or apnoea.[6,26] Similar effect was 
noted in our study, at 40 min intervals of study drug 
administration, the sedation score was significantly 
higher in DIV group than DIN group. Most of the patients 
in the DIN group remained in RSS stage II and in the DIV 

group remained in RSS stage III.

From the present study, it is proved that both intranasal 
and intravenous dexmedetomidine can be used as 
a premedication for attenuation of haemodynamic 
surges during L‑I with more or less same efficacy. This 
finding can be attributed to the fact that both IV and IN 
DEX prevent the escalation of central catecholamine 
level.

The limitations in the study included failure to correlate 
the effects of IV and IN dexmedetomidine premedication 
on the analgesic and anaesthetic requirements during 
intra and postoperative period. As in both groups, 
dexmedetomidine was administered 40  min before 
induction – a longer premedication time was required. 
In future studies, the recovery characteristic of both IV 
and IN DEX in postoperative period has to be evaluated.

CONCLUSION

From this study, it is concluded that both intravenous 
infusion of DEX (0.5 µg/kg in 40 min) and intranasal 
dexmedetomidine (1µg/kg) when administered 40 min 
before induction, are equally effective for attenuation 
of haemodynamic surges during laryngoscopy and 
intubation. Therefore like IV DEX, intranasal DEX 
can be used as a safer alternative premedication for 
adequate control of haemodynamic responses [mean 
arterial pressure  (MAP)]during laryngoscopy and 
endotracheal intubation.
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