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Abstract 

Background: Tracheal intubation may induce; hypertension, tachycardia, and/or arrhythmia. 

Fentanyl is a frequently used opioid that joins with hypnotic agents to diminish hemodynamic 

responses to tracheal intubation. Furthermore, lidocaine has a suppressive effect on the circulatory 

responses in patients undergoing laryngoscopy and tracheal intubation. However, intravenous 

lignocaine has shown variable results and large doses of fentanyl causes hypotension and cough. We 

compared the effectiveness of intravenous lignocaine 1.5 mg/kg bolus and intravenous fentanyl 2 

mcg/kg bolus in attenuating the sympathetic response to laryngoscopy and tracheal intubation. 

Materials and methods: One hundred and fifty ASA physical status I or II patients undergoing 

elective, non-cardiac procedures were randomized, to one of the three treatments such as either 

normal saline or lignocaine 2 mg/kg or fentanyl 2 mcg/kg. Intubation was carried out 3 minutes after 

administration of these study drugs. Patients received Midazolam before induction, and Thiopental, 

Rocuronium during anesthesia.  The heart rate, blood pressure and SPO2 were recorded a day before 

(B), before intubation (0) at 1 2 3 4-5 minutes after induction.   

Results: Tachycardia (HR>100 beats/min) after intubation was statistically similar across 85% 

(17/20), 75% (15/20) and 55% (11/20) saline, lignocaine, and fentanyl respectively (p>0.05). 

Hypertension (SBP > 180 mmHg) was seen in 80% (16/20), 70% (14/20) and 40% (8/20) with saline, 
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lignocaine and fentanyl respectively. The incidence of hypertension with fentanyl was significantly 

(p<0.05) lower than saline; however, such a meaning was not observed with lignocaine. 

Conclusion: Low dose of fentanyl prevented hypertension but not tachycardia as compared to normal 

saline; on the other hand, lignocaine did not attenuate cardiovascular responses during laryngoscopy 

and tracheal intubation. 
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Introduction  

Intubation is associated with a cardiovascular 

response of elevated blood pressure and pulse, 

cough reflexes, occasional dysrhythmias, 

increased intracranial pressure, and increased 

intraocular pressure [1]. Even though such 

responses are brief, patients with cardiovascular 

or cerebral disease may be at increased risk of 

morbidity and mortality from the tachycardia and 

hypertension [2]. Fentanyl is a frequently used 

opioid that joins with hypnotic agents to diminish 

hemodynamic responses to tracheal 

intubation. Furthermore, lidocaine has a 

suppressive effect on the circulatory responses in 

patients undergoing laryngoscopy and tracheal 

intubation [3]. No studies document any harmful 

effects of prophylactic lidocaine given pre 

intubation [4]. A dose of prophylactic lidocaine 

of 1.5 mg/kg given intravenously 3 minutes 

before intubation is optimal in blunting rises in 

pulse, blood pressure, intracranial and intraocular 

pressure [4]. However, intravenous lignocaine 

has shown variable results. Fentanyl is a 

synthetic opioid; it can be used as a premedicant, 

as an induction agent in patients with cardiac 

problems coming for non cardiac surgery. 

Fentanyl in small doses (2 to 5 mcg/kg) 

infrequently causes significant decrease in 

arterial blood pressure when given alone, even in 

patients with poor left ventricular function, 

causes little or no change in myocardial 

contractility [5]. However, large doses of 

fentanyl may cause hypotension [6], cough [7] 

and postoperative respiratory depression [8]. To 

this purpose, we studied the efficacy of 

intravenous lignocaine 1.5mg/kg bolus and low 

dose of intravenous fentanyl 2 mcg/kg bolus in 

attenuating the sympathetic response to 

laryngoscopy and tracheal intubation. 

 

Material and methods 

This study was carried out in the department of 

Anesthesiology at Narayana medical college and 

Hospital, Nellore (AP) during the period of two 

years. 150 ASA I and II patients aged 20-50 

years scheduled for elective surgery requiring 

general anesthesia with endotracheal intubation 

having Mallampati airway assessment of grades-I 

and II were included. Patients undergoing 

emergency surgeries, or anticipated difficult 

intubation, or patients with ASA grades III or 

higher or patients with cardiovascular diseases 

were excluded. All the selected patients were 

randomized, to one of the three treatments such 

as either normal saline or lignocaine 2mg/kg or 

fentanyl 2mcg/kg. Intubation was carried out 3 

min after administration of these study drugs. 

Patients were premedicated with intra-muscular 

atropine 0.01mg/kg, tramadol 2mg/kg 

midazolam 0.01 mg/kg half an hour prior to 

induction. Patients received 100% oxygen for 3 

minutes using Mapleson A circuit with a close-

fitting face-mask. The heart rate, blood pressure 

and SPO2 were recorded a day before (B), before 

intubation (0) at 1, 2, 3, 4, and 5 minutes after 

induction. No additional agents were given for 

the first five-minute post-intubation, nor were 

any surgical stimuli given to these patients. 

Furthermore, anesthesia in all three groups of 

patients was carried out using thiopental and 

rocuronium. Patients who required a second 

attempt at intubation were excluded from the 

study. 
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Statistical analysis 

The results were presented as mean  standard 

deviation, numbers and percentages. Inferential 

analysis was performed using Chi-square and 

ANOVA and posthoc tukey test. A two-tailed p-

value <0.05 was considered as statistically 

significant. 

 

Results 

It can be seen from Table - 1, that the 

tachycardia (HR>100 beats/min) after intubation 

was statistically similar across 85% (17/20), 75% 

(15/20) and 55 % (11/20) saline, lignocaine, and 

fentanyl respectively (p>0.05). Hypertension 

(SBP > 180 mmHg) was seen in 80% (16/20), 

70% (14/20) and 40% (8/20) with saline, 

lignocaine and fentanyl respectively. The 

incidence of hypertension with fentanyl was 

significantly (p<0.05) lower than saline; 

however, such a meaning was not observed with 

lignocaine. Following pretreatment with 

fentanyl, heart rate response during laryngoscopy 

and intubation was significant lower when 

compared with the saline (p<0.001). Such a 

difference was continued until the 5
th
 minute. 

The maximum percentage change in heart rate 

from baseline, was (6.25%),  with fentanyl was 

significantly less t was significantly less than 

lignocaine and saline (16.66% and 32.19% 

respectively). There was significance between 

fentanyl and lignocaine during 2
nd

, 3
rd

, 4
th
 and 5

th
 

minutes. The systolic as well as diastolic blood 

pressure responses during laryngoscopy and 

intubation showed  highly significant difference, 

when compared with the saline (1
st
 minute to 4

th
 

minute). The maximum percent change in mean 

systolic blood pressure from base line was 

(0.3%) with fentanyl which was significantly less 

than lignocaine and saline (9.09% and 30.76%) 

respectively. Similar changes were noted in 

diastolic blood pressure with fentanyl (5.93%) as 

compared with (12.19% and 30.76%) lignocaine 

and saline. In our present study, two patients 

became apneic after receiving 2 mcg/kg dose of 

fentanyl and required assisted ventilation before 

laryngoscopy and were managed effectively with 

assisted ventilation. 

Discussion 

The present study was conducted to evaluate the 

efficacy of fentanyl and lignocaine versus 

placebo in attenuating the cardiovascular 

response induced i.e., rise of blood pressure and 

heart rate during direct laryngoscopy and 

endotracheal intubation in ASA grade-I and II 

patients. In our study, low dose fentanyl 2 

mcg/kg, blunts systolic blood pressure response 

during laryngoscopy and intubation (only 0.3% 

increase from the baseline value against 30.76% 

increase from the base line value in control 

group). A study [9] pretreated 15 patients with 

5mcg/kg fentanyl scheduled for elective 

neurosurgery and found that the blood pressure 

rise was 14 mmHg whereas it was 50 mmHg 

with saline. Heart rate response to laryngoscopy 

and intubation also followed the same pattern. 

The observed CVS depression after fentanyl is 

due to inhibition of central sympathetic outflow 

that is independent from analgesia or other 

sensory depressant effect [10]. Additionally, 

hypotension produced by fentanyl was ancillary 

in nature. Fentanyl also modulates nociceptive 

input and provides effective blunting of 

responses to laryngoscopy and intubation. 

Similar observation was noted by Helfman, et al. 

[11], Sam Chung K, et al. [12] and J.E. Smith, et 

al. [13]. 

 

However they used a higher dose of fentanyl as 

compared to our study. One study [14] have 

shown that the optimal injection time of fentanyl 

for intubation is 5 min before intubation. A study 

[15] compared fentanyl versus lignocaine and 

found that low dose of fentanyl prevented 

hypertension but not tachycardia, and lidocaine 

had no effect to blunt adverse hemodynamic 

responses during laryngoscopy and tracheal 

intubation. Similar response was found in our 

study too. Laryngoscopy and tracheal intubation 

induces significant changes in circulating 

catecholamine levels [16]. Fentanyl at a dose of 

50 mcg/kg of fentanyl prevents increase in 

plasma catecholamine levels during cardiac 

surgery. Above 60mcg/kg, prevents increase in 

plasma ADH, renin, aldosterone. Although 
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fentanyl weakened the hemodynamic responses 

to intubation, moderate to high doses of fentanyl 

were not given for the fear of being unable to 

ventilate the lungs prior to induction or following 

a failed attempt at intubation. A recent study has 

shown that fentanyl attenuates the hemodynamic 

response to endotracheal intubation more than 

the response to laryngoscopy [17]. Furthermore 

another study reports, that addition of low dose 

clonidine (1.0 μg/kg) to low dose fentanyl (2 

μg/kg) has safe minimal side effects to attenuate 

the hyperdynamic response to laryngoscopy and 

intubation [18]. 

 

Table - 1: Demographic and Hemodynamic data 

 Fentanyl Lignocaine Saline 

Sex (M/F) 10/15 11/14 8/17 

Age (Year) 34±8.2 37±13.54 35±10.2 

Weight (Kg) 54±4.91 56±6.9 57±5.5 

Heart Rate (beats/min) 

B 80±6.7 78±5.5 76±2.28 

0 83±7.54 81±2 84±2.6 

1 80±5.62 82±1.9 86±2.31 

2 86±4.14 91±2.9 101±2.92 

3 85±2.13 90±2.4 95±2.5 

4 84±2.21 90±2.8 94±2.3 

5 82±1.65 89±2.03 90±2.03 

Systolic blood pressure (mmHg) 

B 131.6±3.83 132±6.48 130±5.5 

0 124.08±3.42 123±5.6 128±5.4 

1 124.8±3.1 128±5.06 130±5.58 

2 128±3.65 138±5.35 166±4.6 

3 130±3.29 144±4.39 170±5.95 

4 132±2.35 140±4.08 156±5.44 

5 130±2.88 132±4.39 136±3.48 

Diastolic blood pressure (mmHg) 

B 77±4.37 82±4.12 78±5.44 

0 78±4.55 80±4.12 84±4.84 

1 78±4.88 88±4 86±4 

2 81.57±4.45 92±4.28 102±6.27 

3 84±3.26 86±4.04 94±5.7 

4 81.52±4.73 82±3.74 92±5.5 

5 77.76±4.7 82±3.16 88±4.04 

% Tachycardia * 55% (11/20) 75% (15/20) 85% (17/20) 

% Hypertension ^ 40% (8/20) 70% (14/20) 80% (16/20) 

*-p>0.05, ^-p<0.05. B = Baseline, 0 = Zero min, 1 = 1
st
 min, 2 = 2

nd
 min, 3 = 3

rd
 min, 4 = 4

th
 minute, 

5 = 5
th
 minute. 
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Conclusion 

Low dose of fentanyl prevented hypertension but 

not tachycardia as compared to normal saline; on 

the other hand, lignocaine did not attenuate 

cardiovascular responses during laryngoscopy 

and tracheal intubation.  
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