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INTRODUCTION

The major responsibility of  anaesthesiologists towards 
their patient is provision of  patent airway, the most vital 
element in providing intact functional respiration. The 
fact that tracheal intubation is gold standard in airway 
management still holds true, even after advent of  an 
overgrowing treasure of  airway devices. Intubation in turn 

is preceded by laryngoscopy, which is done to visualize the 
larynx and adjacent structures. However, laryngoscopy and 
intubation are associated with a sympathetically mediated 
circulatory response due to irritation of  respiratory tract 
which is associated with increase in pulse rate and blood 
pressure that may be dangerous. King et al1 first recognized 
this phenomenon of  reflex increases in circulatory variables 
way back in 1951.

A comparative evaluation of dexmedetomidine 
and fentanyl to attenuate hemodynamic 
response to laryngoscopy and intubation
Erum Ozair1, Qazi Ehsan Ali2, Md Masood Husain Siddiqi2, Syed Hussain Amir3, 
Shagufta Naaz4

1Senior Resident, 2Professor, 3Assistant Professor, Department of Anaesthesia, JNMC, Aligarh, 4Assistant Professor, 
Department of Anaesthesia, UPUMS Saifai, Etawah, U.P., India

ORIGINAL ARTICLE ASIAN JOURNAL OF MEDICAL SCIENCES

Address for correspondence: 
Dr. Erum Ozair, Department of Anesthesiology, JNMCH, Aligarh, U.P. India. Mobile: +91-8791049939. E-mail: erumozair@gmail.com 
 © Copyright AJMS

A B S T R A C T

Background: Laryngoscopy and intubation are associated with a sympathetically mediated 
circulatory response due to irritation of respiratory tract which is associated with increase in 
pulse rate and blood pressure that may be dangerous. Aims and Objectives: The aim of the 
present study was to determine and compare the efficacy of dexmedetomidine and fentanyl 
in attenuating the hemodynamic response to laryngoscopy and intubation and to detect any 
complication or side effect as a result of these drugs. Materials and Methods: Following approval 
by ethical committee, 60 ASA grade I and II patients of either sex undergoing general anaesthesia 
for elective surgery were included in this study. Patients were randomly divided into two groups 
of 30 patients each. Dexmedetomidine in a dose of 1µg/kg was given to Group A patients and 
Fentanyl 2 µg/kg was given to Group B patients. Both the drugs were diluted with normal saline 
solution to make 10ml and were administered slow intravenous 10 min before induction.The 
hemodynamic parameters were recorded, demographic data was analyzed using unpaired t-test 
and hemodynamic variables were analyzed by using unpaired and paired t-test. Side effects were 
analyzed using chi square test. Result: The two groups were comparable in their demographic 
profiles. Dexmedetomidine proved itself to be an excellent drug when given intravenously as 
a premedicant in dose of 1µg/kg to attenuate hemodynamic response to laryngoscopy and 
intubation. It blunted the hemodynamic response to laryngoscopy and intubation to a greater 
magnitude than fentanylin a dose of 2µg/kg intravenously as a premedicant. Conclusion: We 
conclude that fentanyl 2µg/kg i.v. given ten minutes prior to airway instrumentation shows an 
inconsistent response to laryngoscopy and intubation. Between the two drugs under study, the 
use of dexmedetomidine 1µg/kg i.v. is satisfactory and produces a more favorable hemodynamic 
profile while fentanyl 2µg/kg is found to be non- dependable and less effective for the attenuation 
of the pressor response to laryngoscopy and endotracheal intubation. However, further larger 
studies are required to strengthen these conclusions.
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The hemodynamic changes resulting from airway 
instrumentation are due to sympatho-adrenal discharge 
caused by oropharyngealand parapharyngeal stimulation.
To attenuate this pressor response a wide variety of  
pharmacological and non pharmacological interventions 
have been tried, tested, and debated upon in the last 
50 years. These include among non-pharmacological 
methods - smooth swift laryngoscopy and deeper 
planes of  anaesthesia at the time of  laryngoscopy. The 
pharmacological methods are aimed at the efferent, the 
afferent or both the limbs of  responses.

One of  the most studied drugs to attenuate the hemodynamic 
response to laryngoscopy and tracheal intubation is 
fentanyl.2-5 Fentanyl is a short acting synthetic opioids 
agonist 75-125 times more potent than morphine. Several 
trials have tried varying doses from 2µg/Kg- 8 µg/Kg given 
1 minute to 10 minutes before intubation.6-7 High dose 
however are fraught with the risk of  respiratory depression 
and the need for postoperative elective ventilation, we 
therefore used the lower dose range.

Dexmedetomidine is another drug which is increasingly 
being used for the same purpose. It is relatively new alpha 
2 agonist approved by FDA (Food and drug association) 
in 1999. Dexmedetomidine is highly selective, short-acting 
central alpha 2 agonist. It reduces sympathetic responses 
to airway instrumentation thereby minimizing changes in 
blood pressure and heart rate during laryngoscopy and 
intubation. After a bolus of  1µg/kg, a biphasic response is 
seen.Activation of  alpha 2 receptors by dexmedetomidine 
leads to dose dependant sedation, anxiolysis, analgesia and 
decrease in plasma catecholamine concentration. It reduces 
sympathetic responses to airway instrumentation thereby 
minimizing changes in BP (Blood pressure) and HR (Heart 
rate) during laryngoscopy and intubation.

The present study is aimed to determine and compare the 
efficacy of  dexmedetomidine and fentanyl in attenuating 
hemodynamic response to direct laryngoscopy and 
endotracheal intubation and to detect any complication or 
side effect as a result of  these drugs.

MATERIALS AND METHODS

Following approval by the Institutional Ethical Clearance 
Committee and informed consent, this study was 
conducted on 60 adult patients of  either sex. The inclusion 
criteria consisted of  patients of  ASA (American Society 
of  Anaesthesiologists) grade I & II of  either sex, patients 
aged between 18 -60 years and patients posted for 
elective surgery. Exclusion criteria consisted of  patient 
with cardiovascular diseases, asthma, COPD (chronic 

obstructive pulmonary disease) and Corpulmonale, patients 
with history of  intake of  drugs like alpha – 2 agonist or 
beta-2 agonist, patients with anticipated difficult intubation, 
laryngoscopy and intubation time more than 30 seconds 
and multiple attempts at laryngoscopy and intubation.

Patients were randomly divided into two groups (Group A 
and Group B) of  thirty patients each based on computer 
generated random number tables. Baseline parameters 
like – PR (Pulse rate), SBP (Systolic blood pressure), 
DBP (Diastolic blood pressure) and MAP (mean arterial 
pressure) were recorded. Anaesthetic technique comprised 
of  a uniform premedication with midazolam 0.03 mg/kg, 
ondansetron 4.0mg i.v. and tramadol 2.0mg/kg. All other 
premedicants which had any effect whatsoever on the 
heart rate, blood pressure or on autonomic nervous 
systems were strictly excluded from the pre-operative 
medication schedule. Then patients of  Group A received 
dexmedetomidine 1µg/kg i.v. and patients of  Group B 
received fentanyl 2 µg/kg i.v. ten minutes before induction 
of  anaesthesia. Both drugs were diluted with NSS (Normal 
saline solution) to make 10ml volume. All drugs were 
administered 5min prior to transfer of  the patient to the 
operation theatre.

Patients were pre-oxygenated with 100% oxygen for 3 to 
5 minutes and then induced with thiopentone sodium 4 to 
6 mg/kg till the loss of  eye lash reflex. This was followed 
by relaxation which was achieved with inj. vecuronium 
0.1mg/kg and 4 minutes after vecuronium administration 
laryngoscopy was attempted using standard technique. The 
laryngoscopy was kept smooth, swift and gentle without 
multiple attempts. Similarly, intubation was done using an 
appropriate sized cuffed tube. Patients were subsequently 
maintained with 60% N2O (Nitrous oxide) in oxygen. No 
other pharmacological agents, intravenous or inhalational 
were administered to the patient during the following 
10 minutes. In the same, surgery was allowed to commence 
only after the collection of  the last hemodynamic data at 
10 minutes post intubation.

Patients demographic data were analyzed using unpaired t-test 
and hemodynamic variables were analyzed using unpaired 
and paired t-test. Side effects were analyzed using chi square 
test. The difference was considered statistically significant at 
a p value of  <0.05 with 95% confidence interval.

RESULTS

Sixty ASA grade I and II patients of  either sex, aged 
between 18 to 60 years, undergoing elective non-cardiac 
surgical procedure under general anaesthesia were included 
in the study.
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The mean age of  patients in the group B was 38.3 
+12.6 years while the mean age of  patients in group A 
was 35.9+ 11.8 years (Figure 1).Fentanyl group of  patients 
showed male predominance. There was no significant 
difference in age between the two groups (p>0.05).

Mean change in pulse rate in group A was statistically 
insignificant (p>0.05), while the mean elevation in the heart 
rate in group B was statistically significant throughout the 
study period (p <0.0001) (Figure 2). Patients of  fentanyl 
group showed a 12% rise in pulse rate at the first minute 
after intubation and it did not return to the baseline even 
after ten minutes post intubation, although increase in pulse 
rate changed to 6 % at the tenth minute. This elevation 
in the heart rate was statistically significant at all the time 
throughout the study period (p < 0.0001). Patients of  
group A however, showed only 0.19 % increment in the 
heart rate at one minute after intubation and this was the 

maximum rise in the pulse rate. At the end of  study period 
pulse rate rather decreased by 1.24% from the baseline 
(Figure 3). The change in pulse rate was not statistically 
significant at any time in the ten minutes following 
intubation in group A.

The maximum percentage increase in the systolic blood 
pressure was seen in the group B (4%) while patients of  
group A showed a maximum percentage increase of  only 
0.29% from the pre-induction value (Figure 4). This increase 
in SBP was statistically significant in the fentanyl group 
(p<0.0001), but the change in the dexmedetomidine group 
was not statistically significant (p=0.07). Dexmedetomidine 
group of  patients showed subsequent percentage decrease 
in SBP which was maximum at the third and fourth minutes 
(- 0.61 %). The variation in readings of  Group A was not 
statistically significant at any time during the study period. 
The mean increase in SBP was also statistically significant 
in the fentanyl group (p<0.0001), but in dexmedetomidine 
group it was not statistically significant (p=0.07) (Figure 5).

Similarly, the maximum percentage increase in DBP in 
the fentanyl group compared to the baseline was 8.26 
% which was a statistically significant rise (p <0.0001) 
while maximum percentage increase in DBP seen in 
dexmedetomidine group was 0.69 %, this increase however 
was statistically insignificant (Figure 6).

MAP readings also showed trend similar to SBP & DBP 
(Figure 7). Fentanyl group of  patients showed maximum 
percentage increase in MAP of  6.4 %, which was 
statistically highly significant (p<0.0001).The rise in MAP Figure 1: Age and sex distribution in Group A and B

Figure 2: Mean change in pulse rate in Group A and B
Mean change in pulse rate in group A was statistically   insignificant (p>0.05),   while  the  mean  elevation in the heart rate  in group B was 
statistically significant throughout the study period (p < 0.0001)
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in dexmedetomidine group on the other hand was only 
0.52 % which was not statistically significant (p = 0.083). 
Group A patients also showed a decrease in MAP with a 
maximum decrease of  0.55% and this decrease was also 
not statistically significant (p = 0.8288).

Patients in both the groups showed the some side effects 
namely bradycardia and hypotension after induction of  
anaesthesia but before airway instrumentation. Bradycardia 
was seen in 23% and 7 % patients in dexmedetomidine 
and fentanyl group of  patients respectively. These patients 
responded to atropine treatment. Similarly, hypotension 
was observed in 10% patients in dexmedetomidine group 
and 3% patients in the fentanyl group. These patients 
responded to fluid therapy.

DISCUSSION

The pressor response which is part of  a huge spectrum of  
stress response, results from the increase in sympathetic 
and sympatho-adrenal activity, which is evidence by 
increase in plasma catecholamines concentrations in 
patients undergoing surgery under general anaesthesia.8-12 

Various drug regimens and techniques have been used 
from time to time for attenuating the stress response 
to laryngoscopy and intubation, including opioids, 
barbiturates, benzodiazepines, beta blockers, calcium 
channel blockers and vasodilators etc. 13-17

Although the corresponding increases in blood pressure 
and heart rate are transitory and variable, they are 
more pronounced and unpredictable in patients with 

Figure 3: Percentage change in pulse rate in Group A and B
Patients of group A  showed only 0.19 % maximum increase in the heart rate after  one minute  of  intubation and  it  was  further  decreased  
by 1.24% from the baseline.While   patients of group B showed a 12% initial rise in pulse rate(at the first minof intubation) which did not return 
to the baseline even after ten minutes

Figure 4: Percentage change in SBP in Group A and B
The maximum percentage increase in the SBP in Group B was 4%, while patients of Group A showed maximum percentage increase of only 
0.29%.Dexmedetomidine group of patients also showed later a percentage decrease which was maximum at the third and fourth minutes (- 0.61 %)
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raised intracranial tension, cardiovascular disease like 
hypertension following laryngoscopy. Consequently, life-
threatening complications such as pulmonary oedema, 
cerebrovascular hemorrhage and myocardial infarction 
are more likely to develop in these groups of  patients. 
Shribman AJ18 in 1987 found that these responses have 
two components. The first is the response to laryngoscopy 
and the other is the response to intubation. Studies have 
shown that the response to laryngoscopy and intubation 
is associated with a rise in plasma nor-epinephrine levels 
by as much as 61%.As our understanding of  the causes of  

this pressor response increased, new methods aimed at the 
attenuation of  these responses also progressively evolved.

Various modalities either target the afferent limb or the 
efferent limb of  the pressor effect. The major modalities 
or agents acting on the afferent limb are smooth 
and swift laryngoscopy, deep plane of  anaesthesia,1 
volatile inhalational agents, lignocaine given topically 
or 1.5 mg/kg i.v, 19 opioids20 etc. On the other hand, 
interventions involving the efferent limb include mainly anti-

Figure 5: Mean change in SBP in Group A and B
The mean increase in SBP was alsostatistically significant in the fentanyl group (p<0.0001), but in dexmedetomidine group it was not statistically 
significant (p=0.07)

Figure 6: Percentage change in DBP in Group A and B
Similarly, the maximum percentage increase in DBP in the fentanyl 
group  was 8.26 % which was  statistically significant  (p <0.0001), while 
maximum percentage increase  in dexmedetomidine group  of  patients  
was  only  0.69 % ( which  was statistically insignificant )

Figure 7: Percentage change in MAP in Group A and B
MAP readings also showed trend similar to SBP & DBP. Fentanyl group 
of patients showed   an initial increase of 6.4 %, which was statistically 
highly significant (p<0.0001). The rise in dexmedetomidine group on 
the other hand was only 0.52 % which was not statistically significant 
(p = 0.083). Group A patients also showed later  a decrease in MAP with 
a maximum decrease of 0.55% and this decrease was also statistically 
insignificant (p=0.8288)
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hypertensives and vasodilators like sodium nitroprusside, 
nitroglycerine, calcium channel blockers and adrenergic 
blockers to name a few. However long and impressive the 
list of  interventions may be; the success rate of  most agents 
is inconsistent and therefore not dependable.

King et al1 found that deeper planes of  anaesthesia 
prevented this hemodynamic response but Prys-Roberts 
et al21 discovered that 1% halothane given for 5 to 10 minutes 
could not completely obviate these hemodynamic changes. 
Stoelting22 also effectively used nitroprusside to overcome 
this pressor response but found it to be ineffective in 
controlling the heart rate. Our study was undertaken to 
determine and compare the efficacy of  dexmedetomidine 
and fentanyl in attenuating the pressor response to 
laryngoscopy and intubation.

Dexmedetomidine as alpha-2-agonist inhibit the release of  
catecholamines (nor-epinephrine) from the sympathetic 
nerve terminals by augmentation of  vasoconstrictive 
effect.8,23-25 Sedation, analgesic, sympatholytic, anxiolytic 
and blunting of  haemodynamic responses by administering 
dexmedetomidine are exclusively mediated by activation 
of  alpha-2 receptors located in the post-synaptic 
terminals in the central nervous system (CNS), leading 
to reduced neuronal activity &augmentation of  vagal 
activity.26-29 Dexmedetomidine is generally initiated with 
a loading infusion dose of  1 μg/kg over 10-20 minutes, 
(optional) followed by a maintenance infusion dose of  
0.2- 0.7 μg/kg/hr. In some other studies, the dose of  
dexmedetomidine ranges from 0.1 to 10 μg/kg/hr with 
not so much conclusive data but definitely associated with 
bradycardia and hypotension in higher doses.30,31

In our study we used dexmedetomidine in a pre-operative 
infusion dose of  1 μg/kg over 10 min and observed a 
moderate reduction in the MAP and HR, and the findings 
are very much similar to the observations of  other studies 
and can be explained on the basis of  markedly decreased 
CNS sympathetic activity.32

Few previous studies states a transient increase in HR and 
MAP initially during dexmedetomidine infusion, which 
is followed by a decrease in these parameters.33-36 We 
had also encountered similar kind of  phenomenonas 
transient increase in HR and MAP for 3-5 min after the 
start of  dexmedetomidine infusion, probably due to the 
vasoconstrictive effect of  dexmedetomidine appearing 
earlier than the central sympathetic action.

The common adverse effects of  dexmedetomidine include 
hypotension, hypertension, nausea, bradycardia, atrial 
fibrillation, hypoxia and various atrioventricular blocks. 
Most of  these adverse effects occur during or briefly after 

bolus dose of  the drug. According to some studies the 
common cardiac side effects of  dexmedetomidine are 
bradycardia and sinus pause, which mainly happens due to 
sympatholytic effect as well as preservation of  baroreflex 
mechanisms. The rapid speed of  infusion also determines, 
to a large extent, the higher incidence of  side-effects such as 
bradycardia, apnoea and irregular ventilation.37 The results 
of  our study are consistent with the study of  Shehabiet al23 

claimed that dexmedetomidine produced predictable falls 
in BP and heart rate in patients given dexmedetomidine 
sedation in the ICU. Their results showed 16% reduction 
in mean systolic blood pressure (SBP) and 21% reduction 
in heart rate. The total amount of  thiopentone (inducing 
agent) required to produce loss of  eyelash reflex to signal 
a state of  unconsciousness was markedly lower in those 
patients who were administered dexmedetomidine. This 
can be accounted for by the sedative effect of  the drug as it 
acts on the locus ceruleus. This is a small neuronal nucleus 
in the upper brainstem which is an important modulator 
of  wakefulness.

Low doses of  fentanyl 1 to 2 µg/kg i.v. are given to provide 
analgesia. Fentanyl 2 to 20 µg/kg i.v. may be administered 
as an adjuvant to inhaled anaesthetics in an attempt to 
blunt circulatory responses to (a) direct laryngoscopy and 
intubation or (b) sudden changes in the level of  surgical 
stimulation. Timing of  the intravenous injection of  
fentanyl to prevent or treat such responses should consider 
the effect-site equilibration time, which is prolonged for 
fentanyl when compared to fentanyl and remifentanyl.

The Group B patients received 2µg/kg fentanyl diluted 
to 10 ml normal saline and given ten minutes before the 
induction of  anaesthesia. In our study attenuation of  
hemodynamic response to laryngoscopy and intubation 
with fentanyl 2 μg kg -1 (group B) was not satisfactory as 
the increase in SBP at intubation was 3.85%, DBP was 
8.26%, MAP was 6.4%, and HR was 12.55% from baseline 
(P < 0.005). According to Ko et al38 administering fentanyl 
5 minute before tracheal intubation and laryngoscopy leads 
to more blunting of  hemodynamic response to intubation, 
however in our study intubation was performed 10 min 
after receiving fentanyl injection. The inadequate effect 
of  fentanyl to attenuate the hemodynamic response to 
laryngoscopy and intubation in our study may be related 
to the lower dose used and longer than optimal time lag 
from drug administration to laryngoscopy.

CONCLUSION

We conclude that fentanyl 2µg/kg i.v. given ten minutes 
prior to airway instrumentation shows an inconsistent 
response to laryngoscopy and intubation. Fentanyl leads 
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to sustained increase in blood pressure and heart rate well 
above baseline levels after airway instrumentation; however 
the effect of  fentanyl is more pronounced on the blood 
pressure indices than on the heart rate. Dexmedetomidine 
in a dose of  1 µg/kg i.v. ten minutes before induction of  
anaesthesia is a safe and effective agent in controlling the 
increase in the heart rate and blood pressure in response to 
laryngoscopy and tracheal intubation. Dexmedetomidine 
decreases the heart rate and blood pressure to a lower 
level and maintains it at these lower values even after 
laryngoscopy and intubation. Thus, between the two 
drugs under study, the use of  dexmedetomidine 1µg/
kg i.v. is satisfactory and produces a more favorable 
hemodynamic profile while fentanyl 2µg/kg is found to 
be non- dependable and less effective for the attenuation 
of  the pressor response to laryngoscopy and endotracheal 
intubation. However, further larger studies are required to 
strengthen these conclusions.
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