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Background: The stress response to laryngoscopy and endotracheal intubation is a 

commonly encountered physiological phenomenon. Though the response can be 

transient and harmless in normotensive healthy patients, but it may prove hazardous 

amongst patient with underlying cardiac disease, or hypertensive disease and its 

sequelae. Present study was planned to evaluate the efficacy of IV dexmedetomidine 

infusion and IV lignocaine in attenuating the hemodynamic responses during 

laryngoscopy and intubation.

Methodology: On approval from hospital ethical committee, 120 ASA grade I and II, 

normotensive patients in the age group of 18-60 years, planned for elective surgery 

under general anesthesia were enrolled in the study. Patients were divided into 3 equal 

groups of 40 each; Group A (Lignocaine group) received lignocaine 1.5 mg/kg IV 2 min 

before induction, Group B (dexmedetomidine group ) received dexmedetomidine 1 µ/kg 

IV infusion with syringe pump 10 min before induction, and Group C (control group) 

received normal saline before induction. Heart rate (HR), systolic blood pressure (SBP), 

diastolic blood pressure (DBP), mean arterial pressure (MAP), oxygen saturation of 

arterial blood (SpO2) and electrocardiogram (ECG) were monitored at induction, 

intubation and post intubation at one minute interval till 10th minute. 

Results: A better control of stress response was observed in patients receiving 

dexmedetomidine infusion. More decrease in HR was noted in Group B as compared to 

Group A (9.28 % vs. 13.40%) respectively. The decrease in MAP was also more in Group B 

as compared to group receiving lignocaine (5.49 % vs. 10.72%) respectively.

Conclusion: Dexmedetomidine 1 µg/kg IV is more effective in blunting stress response 

to laryngoscopy and endotracheal intubation as compared to lignocaine 1.5 mg/kg IV.

Keywords: Dexmedetomidine; Hemodynamic response; Lignocaine; Laryngoscopy; 

Intubation.
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infusion, the second solution in 10 ml syringe was RESULTS 
injected over one minute. The patient was 

All the three groups were comparable in terms of age, preoxygenated with 100% oxygen during this period. 
gender, weight distribution, time taken to Induction was done with propofol (1%), 2 mg/kg and 
laryngoscopy and intubation, Mallampati grade and intubated using suxamethonium 1.5 mg/kg by the 
Cormack-Lehane grade. (Table 1). senior anesthesiologist present. Laryngoscopy and 

intubation times was recorded. Cormack-Lehane The mean age in years varied from 35.90 ± 13.50 to 
grade of the laryngoscopic view was noted. Anesthesia 42.15 ± 13.14 and ranged from 18-60 years. Total 
was maintained with isoflurane 
in nitrous oxide (60%), oxygen 
(40%) and vecuronium bromide 
0.08 mg/kg. Patient was put on 
intermittent positive pressure 
ventilation using a closed 
circuit. Anesthesia was reversed 
with neostigmine 0.05 mg/kg 
and glycopyrrolate 0.01 mg/kg 
at the end of surgery. 

The study parameters, e.g. HR, 
SBP, DBP, and MAP were 
observed at;

T0- base line after entering the 
operating room

T10 –at the end of infusion with 
syringe pump i.e. 10 min

Ti –at the time of intubation 

T1i to T10i - after 1 min of 
intubation till 10 min

Statistical analysis: Sample 
size was calculated based on 
results of study done by 
Sulaiman S et al[22] using fall in 
mean HR per min following 
d e x m e d e t o m i d i n e  d r u g  
therapy. This required 25 
patients in each group for 
results to be significant (with 
effect size was calculated as 0.76, 
α = 0.05 and power of study 
95%). Sample size was taken to 
be 40 to cover any dropouts 
during study. The data collected 
was entered into an MS Excel 
spreadsheet and then converted 
into SPSS version 16 for further 
analysis. Chi square tests and 
A N O VA  w e r e  u s e d  f o r  
statistical analysis. P value < 
0.05 was taken to be significant 
and p-value < 0.0001 as highly 
significant.

even more effectively than lignocaine.INTRODUCTION

Securing airway remains the most important aspect of METHODOLOGY
safe anesthetic procedure. Though endotracheal tube 

After ethical committee approval, the present study 
is the perfect gold standard airway device, its 

was conducted in a randomized double blinded 
placement is known to evoke stress response, 

manner in the department of anesthesiology, in our 
predominantly in the form of tachycardia and 

tertiary care hospital over a period of one year -
systemic hypertension, exposing the susceptible 

October 2014 till September 2015. ASA grade I and II, 
patient to undue risk. These effects are transient in 

normotensive patients of either sex between age group 
normotensive healthy patients but are more marked in 

1 of 18-60 years, planned to undergo elective surgery 
patients with underlying hypertensive disease.

under general anesthesia, were enrolled in the study. 
Increased sympathetic activity in patients with 

Patients were randomized into three equal groups of 
essential hypertension may lead to serious 

40 patients each using sealed envelope technique 2complications during laryngoscopy and intubation,  
(Figure 1). Blinding was done using coded syringes. 

due to sympathoadrenal stimulation which may result 
in a sudden rise in blood pressure, may cause left Group A (lignocaine group) patients were 
ventricular failure, arrhythmias, myocardial administered 20 ml normal saline (NS) as an infusion 
ischemia, intracranial hemorrhage and sudden through syringe pump at a rate of 120 ml / hour, 10 min 
increase in intracranial pressure. before induction followed by lignocaine 1.5 mg/kg in 

10 ml NS over one minute, 2 min before induction.
Numerous techniques have been incorporated in 

Group B (dextmedetomidine group) patients were 
current safe anesthesia practice to attenuate these 

administered dextmedetomidine 1 µ/kg in 20 ml NS 
adverse effects with variable success rate, including 

through syringe pump at a rate of 120 ml/h, 10 min 
deep levels of general anesthesia prior to endotracheal 

before induction and 10 ml of NS IV over one minute, 
intubation, using topical anesthesia of upper 

2 min before induction. 3 respiratory tract, administration of intravenous local 
4-7 

Group C (control group), patients were administered anesthetic agents (e.g., lignocaine), beta blocking 
8-10

20 ml NS infusion through syringe pump at a rate of agents (esmolol, metoprolol),  vasodilators (sodium 
1 1nitroglycerine),  calcium channel blockers 120 ml/h, 10 min before induction and 10 ml of NS IV 

12,13 over one minute, 2 min before induction.(nifedipine, nicardipine),  narcotic analgesics 
14-18  (fentanyl, remifentanil and alfentanil), and some

Patients with history of hypertension, renal disease, 19other agents including oral gabapentin,  pregabalin 
ischemic heart disease, AV blocks, endocrine diseases, 20and clonidine  etc.
seizure disorders, patients on sympatholytic drugs, 
with a history of anaphylaxis and allergy to the study  As none of the above mentioned approaches have 
drugs, with anticipated difficult airway (Modified proved to be entirely satisfactory, the search for an 

ideal agent continues. Dexmedetomidine is a Malampatti grade ≥  3), pregnant patients and 
relatively new alpha-2 adrenergic agonist. Alpha- 2 patients requiring throat packing during surgery were 
adrenergic agonists have been widely used as adjuncts excluded from the study.
in the preoperative period for their analgesic, 

 After establishing IV line in preoperative area, all sedative/hypnotic, anxiolytic and sympatholytic 
7,21-27 patients were premedicated with inj midazolam 1 mg properties.  Dexmedetomidine has been used and 

IV, 30 min prior to shifting to operating room.found to be more effective to attenuate the stress 
response to laryngoscopy when compared with agents  In the operating room, all patients were preloaded 

9,10,17,18,20like esmolol, fentanyl, and clonidine.  with 500 ml of normal saline. After a stabilizing time 
Lignocaine is an effective, safe and long established of 5 min, a baseline readings of heart rate (HR) per 
agent used to blunt the hemodynamic response to min, systolic blood pressure (SBP), diastolic blood 
tracheal intubation. pressure (DBP), mean arterial pressure (MAP), 

oxygen saturation of arterial blood (SpO ) and 2This study was planned to compare the efficacy of IV 
electrocardiogram (ECG) rhythm were recorded (T0). dexmedetomidine infusion and IV lignocaine in 
Patients were monitored at one minute intervals till attenuating this hemodynamic responses to 
ten minutes after intubation. Infusion of solution in laryngoscopy and intubation. We hypothesized that 
20 ml syringe was started using syringe pump @120 dexmedetomidine would blunt the hemodynamic 
ml/hr. At the end of 8th minute (T8) of starting the response to tracheal intubation safely and equally or 

Parameter
Group C

(n = 40)

Group A

(n = 40)

Group B

(n = 40)

P value

A&B

Age in years (Mean ± SD) 35.90 ± 13.50 42.15 ± 13.14 36.05 ± 11.39 0.091*

Weight (kg) (Mean ± SD) 57.25 ± 12.56 60.23 ± 10.68 60.25 ± 12.84 1.000*

Time for laryngoscopy and intubation (sec) 38.50 ± 2.25 39.13 ± 2.16 38.68 ± 2.75 0.680*

Sex (Male/ Female) 14 / 26 15 / 25 11 / 29 0.469*

Mallampati grade (I/II) 20/20 20/20 22/18 0.654*

Cormack-Lehane grade (I/II) 23/17 24/16 22/18 0.651*

Table 1: Demographic and airway parameters. *P value > 0.05 – not significant 

Figure 1: Changes in HR at different time intervals in all three groups

Figure 2: Changes in MAP at different time intervals in all three groups

Dexmedetomidine Group 

Dexmedetomidine Group 
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group, 75% in lidocaine group and 55% in fentanyl (0.5 µg/kg and 1 µg/kg). They concluded that 
group. They concluded that lidocaine had no effect to dexmedetomidine 1 µg/kg adequately attenuates the 
blunt adverse hemodynamic response to laryngoscopy hemodynamic response to laryngoscopy and 
and intubation. In present study, although lignocaine endotracheal intubation when compared with 
doesn't completely provide any protection against dexmedetomidine 0.5 µg/kg and lignocaine 1.5mg/kg. 
tachycardia but still statistically significant maximum These results are in accordance with results of the 
increase in mean heart rate from the baseline was both present study.
lower in magnitude (24.03% vs. 33.78 %) and persisted 

On intergroup comparison of lignocaine and 
for a shorter duration in lignocaine group as compared 

dexmedetomidine, we could find a significantly better 
to control group (4 min vs. 6 min) (Figure 1).

control of HR (with lignocaine showing 13.40% 
25Kalakeri et al  used dexmedetomidine (1µg/kg) to increase in HR & dexmedetomidine showing 9.28 % 

attenuate cardiovascular stress response to decrease in HR at the time of intubation) and MAP 
endotracheal intubation in patients undergoing (with lignocaine showing 10.72% increase in MAP & 
cardiac surgery and found that there was statistically dexmedetomidine showing 5.49 % decrease in MAP at 
significant decrease in HR, SBP, DBP and MAP the time of intubation).
compared to basal value after drug infusion and before No untoward side effects were observed during the 
induction. SBP, DBP and MAP remained lower than entire course of study in all the groups. Number of 
the baseline value even after the intubation. The patients having tachycardia are 37 in group C (control 
incidence of bradycardia requiring active group), 22 in group A (lignocaine group) and 
intervention was 4.34%. In present study significant bradycardia was experienced by 4 patients in group B 
decrease in SBP, DBP, MAP and HR was seen in (dexmedetomidine group); however, no patient 
dexmedetomidine group (Figures 1-4). At the time of required active treatment for the same.
intubation (Ti) dexmedetomidine group recorded a 

Thus, dexmedetomidine provided better protection statistically highly significant decrease in mean heart 
against untoward hemodynamic side effects of rate by 9.28% from the baseline value (T0) (p value – 
intubation and laryngoscopy as compared to 0.000). Maximum fall in mean MAP was 19.80% at 10 
lignocaine. lignocaine also blunts the response as min after intubation (T10i) which was statistically 
compared to control but not as effectively as highly significant (P value- 0.000). In present study no 
dexmedetomidine. patient required active treatment for bradycardia. 

High incidence of treatment requiring bradycardia in LIMITATIONS
their study could be due to inclusion of hypertensive 
patients on metoprolol 25 mg in their study. This study has some inherent limitations. We 

terminated the study at 10 min post intubation but the 26 Pipanmekaporn T et al studied the effects of 
effects of study drugs, particularly that of 

dexmedetomidine on hemodynamic changes to 
dexmedetomidine, can persist for long and can have 

double lumen endotracheal intubation (DLT) and 
important clinical implications. Future studies with 

found that during and after DLT intubation the mean 
extended monitoring and supplement measurements 

SBP, DBP and MAP in the control group were 
of catecholamine levels can be planned to further 

s i g n i f i c a n t l y  h i g h e r  t h a n  t h o s e  o f  t h e  
evaluate.

dexmedetomidine group. In present study 
dexmedetomidine group recorded no incidence of CONCLUSION
increase in mean SBP, DBP, and MAP from the 

Based upon the results of our study, we conclude that baseline throughout the study and remained below 
intravenous dexmedetomidine is better than the baseline value through the entire time intervals 
lignocaine in attenuating the hemodynamic response after intubation (Figures 2-4). Maximum fall in mean 
to direct laryngoscopy and endotracheal intubation. MAP was 19.80% at 10 min after intubation (T10i) 
Intravenous dexmedetomidine infusion in doses used which was statistically highly significant (p < 0.001) 
(1 µg/kg) is safe and effective alternative to lignocaine but not significant clinically (fall < 25%). 
(1.5 mg/kg) in blunting this stress response.

 In a recent study, Sebastian et al[27] compared two 
Conflict of interest: Nil declared

different doses of dexmedetomidine (0.5 µg/kg and 
Authors contribution: GS, HK, SA, GS: Concepts, Design, Literature 0.75 µg/kg) and found that a dose of 0.75 µg/kg was 
search, Data acquisition, Statistical analysis, Manuscript better in attenuating stress response to intubation.
preparation/editing

7Gulabani et al  used and compared lignocaine (1.5 AS, AJ, HA: Literature search, Data acquisition, Data analysis, 
mg/kg) with two different doses of dexmedetomidine Statistical analysis, Manuscript preparation, Manuscript review

stress induced sympathoadrenal 
1 7 , 2 3  responses to intubation

without affecting intraoperative 
24cardiovascular stability.  It 

d e c r e a s e s  i n t r a o p e r a t i v e  
anesthetic requirement and has 
significant opioid and anesthetic 
agent sparing properties.

Present study was planned to 
compare these two agents along 
with control group in regards to 
their efficacy to attenuate 
cardiovascular response to 
endotracheal intubation. 

4Abou Madi et al  studied 
cardiovascular responses to 
laryngoscopy and tracheal 
intubation following small (0.75 
mg/kg 1%) and large (1.5 mg/kg 
2 % )  i n t r a v e n o u s  d o s e  o f  
lidocaine. They found that 
smaller dose prevents only the 
rise in SBP but larger dose 
provides borderline protection 
against any hypertension and 

patients comprised of 40 males and 80 females. The tachycardia. We used 1.5 mg/kg 2% lignocaine and 
mean weight in kilograms varied from 57.25 ± 12.56 found that at time of laryngoscopy and intubation 
to 60.25 ± 12.84 (Table 1). Changes in HR, MAP SBP, (Ti), both lignocaine group and control group 
and DBP in all the three groups at different time recorded a statistically significant increase in mean 
interval are shown in Figures 1-4. heart rate by 13.40% and 21.87% respectively from 

baseline value (T0) (p value –0.000). Although 
DISCUSSION lignocaine recorded a statistically significant 

maximum increase in mean heart rate from the Stress response due to laryngoscopy and intubation is 
baseline but it was both lower in magnitude (24.03% a potentially hazardous side effect of anesthesia 
vs. 33.78 %) as well as persisted for a shorter duration technique. Sudden hypertension and increased heart 
as compared to control group (4 min vs. 6 min) (Figure rate results in increased load on the heart and disturbs 
1). Lignocaine group and control group recorded a oxygen demand supply ratio. It may presents as rate & 
statistically significant increase in mean MAP by rhythm abnormalities, intracranial hemorrhage, end 
10.72% and 18.96%respectively from baseline value organ dysfunction of kidney and brain especially so in 
(T0) (P value - 0.000) at time of laryngoscopy and compromised patient i.e. hypertensive, diabetic 
intubation (Ti). Though lignocaine recorded a patients, patients with coronary artery disease, renal 
statistically significant maximum increase in mean disease and cerebrovascular disease to name a few.
MAP from the baseline but it was both lower in 

 Intravenous lignocaine prevent cardiovascular magnitude (10.72% vs 18.96%) and persisted for a 
response to endotracheal intubation by increasing shorter duration as compared to control group (4 min 
depth of anesthesia, peripheral vasodilatation and vs. 5 min)( Figure 2). Similar trends were seen in SBP 
direct cardiac depression. Lignocaine has been used to and DBP also (Figures 3&4).

4,5blunt pressor response to intubation  because of its 
Feng et al [6] compared three drugs, lidocaine (2 short duration, antiarrythmic effects and its effects on 
mg/kg), fentanyl (3 µg/kg) and esmolol (2 mg/kg) for synaptic transmission.
hemodynamic responses to laryngoscopy and tracheal 

Dexmedetomodine, an alpha-2 adrenergic agonist, intubation. After intubation, the incidence of 
increases the hemodynamic stability by altering the tachycardia was 15% in esmolol group, 85% in control 
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group, 75% in lidocaine group and 55% in fentanyl (0.5 µg/kg and 1 µg/kg). They concluded that 
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dexmedetomidine, we could find a significantly better 
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control of HR (with lignocaine showing 13.40% 
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endotracheal intubation in patients undergoing (with lignocaine showing 10.72% increase in MAP & 
cardiac surgery and found that there was statistically dexmedetomidine showing 5.49 % decrease in MAP at 
significant decrease in HR, SBP, DBP and MAP the time of intubation).
compared to basal value after drug infusion and before No untoward side effects were observed during the 
induction. SBP, DBP and MAP remained lower than entire course of study in all the groups. Number of 
the baseline value even after the intubation. The patients having tachycardia are 37 in group C (control 
incidence of bradycardia requiring active group), 22 in group A (lignocaine group) and 
intervention was 4.34%. In present study significant bradycardia was experienced by 4 patients in group B 
decrease in SBP, DBP, MAP and HR was seen in (dexmedetomidine group); however, no patient 
dexmedetomidine group (Figures 1-4). At the time of required active treatment for the same.
intubation (Ti) dexmedetomidine group recorded a 

Thus, dexmedetomidine provided better protection statistically highly significant decrease in mean heart 
against untoward hemodynamic side effects of rate by 9.28% from the baseline value (T0) (p value – 
intubation and laryngoscopy as compared to 0.000). Maximum fall in mean MAP was 19.80% at 10 
lignocaine. lignocaine also blunts the response as min after intubation (T10i) which was statistically 
compared to control but not as effectively as highly significant (P value- 0.000). In present study no 
dexmedetomidine. patient required active treatment for bradycardia. 

High incidence of treatment requiring bradycardia in LIMITATIONS
their study could be due to inclusion of hypertensive 
patients on metoprolol 25 mg in their study. This study has some inherent limitations. We 

terminated the study at 10 min post intubation but the 26 Pipanmekaporn T et al studied the effects of 
effects of study drugs, particularly that of 

dexmedetomidine on hemodynamic changes to 
dexmedetomidine, can persist for long and can have 

double lumen endotracheal intubation (DLT) and 
important clinical implications. Future studies with 

found that during and after DLT intubation the mean 
extended monitoring and supplement measurements 

SBP, DBP and MAP in the control group were 
of catecholamine levels can be planned to further 

s i g n i f i c a n t l y  h i g h e r  t h a n  t h o s e  o f  t h e  
evaluate.

dexmedetomidine group. In present study 
dexmedetomidine group recorded no incidence of CONCLUSION
increase in mean SBP, DBP, and MAP from the 

Based upon the results of our study, we conclude that baseline throughout the study and remained below 
intravenous dexmedetomidine is better than the baseline value through the entire time intervals 
lignocaine in attenuating the hemodynamic response after intubation (Figures 2-4). Maximum fall in mean 
to direct laryngoscopy and endotracheal intubation. MAP was 19.80% at 10 min after intubation (T10i) 
Intravenous dexmedetomidine infusion in doses used which was statistically highly significant (p < 0.001) 
(1 µg/kg) is safe and effective alternative to lignocaine but not significant clinically (fall < 25%). 
(1.5 mg/kg) in blunting this stress response.

 In a recent study, Sebastian et al[27] compared two 
Conflict of interest: Nil declared

different doses of dexmedetomidine (0.5 µg/kg and 
Authors contribution: GS, HK, SA, GS: Concepts, Design, Literature 0.75 µg/kg) and found that a dose of 0.75 µg/kg was 
search, Data acquisition, Statistical analysis, Manuscript better in attenuating stress response to intubation.
preparation/editing

7Gulabani et al  used and compared lignocaine (1.5 AS, AJ, HA: Literature search, Data acquisition, Data analysis, 
mg/kg) with two different doses of dexmedetomidine Statistical analysis, Manuscript preparation, Manuscript review

stress induced sympathoadrenal 
1 7 , 2 3  responses to intubation

without affecting intraoperative 
24cardiovascular stability.  It 

d e c r e a s e s  i n t r a o p e r a t i v e  
anesthetic requirement and has 
significant opioid and anesthetic 
agent sparing properties.

Present study was planned to 
compare these two agents along 
with control group in regards to 
their efficacy to attenuate 
cardiovascular response to 
endotracheal intubation. 

4Abou Madi et al  studied 
cardiovascular responses to 
laryngoscopy and tracheal 
intubation following small (0.75 
mg/kg 1%) and large (1.5 mg/kg 
2 % )  i n t r a v e n o u s  d o s e  o f  
lidocaine. They found that 
smaller dose prevents only the 
rise in SBP but larger dose 
provides borderline protection 
against any hypertension and 

patients comprised of 40 males and 80 females. The tachycardia. We used 1.5 mg/kg 2% lignocaine and 
mean weight in kilograms varied from 57.25 ± 12.56 found that at time of laryngoscopy and intubation 
to 60.25 ± 12.84 (Table 1). Changes in HR, MAP SBP, (Ti), both lignocaine group and control group 
and DBP in all the three groups at different time recorded a statistically significant increase in mean 
interval are shown in Figures 1-4. heart rate by 13.40% and 21.87% respectively from 

baseline value (T0) (p value –0.000). Although 
DISCUSSION lignocaine recorded a statistically significant 

maximum increase in mean heart rate from the Stress response due to laryngoscopy and intubation is 
baseline but it was both lower in magnitude (24.03% a potentially hazardous side effect of anesthesia 
vs. 33.78 %) as well as persisted for a shorter duration technique. Sudden hypertension and increased heart 
as compared to control group (4 min vs. 6 min) (Figure rate results in increased load on the heart and disturbs 
1). Lignocaine group and control group recorded a oxygen demand supply ratio. It may presents as rate & 
statistically significant increase in mean MAP by rhythm abnormalities, intracranial hemorrhage, end 
10.72% and 18.96%respectively from baseline value organ dysfunction of kidney and brain especially so in 
(T0) (P value - 0.000) at time of laryngoscopy and compromised patient i.e. hypertensive, diabetic 
intubation (Ti). Though lignocaine recorded a patients, patients with coronary artery disease, renal 
statistically significant maximum increase in mean disease and cerebrovascular disease to name a few.
MAP from the baseline but it was both lower in 

 Intravenous lignocaine prevent cardiovascular magnitude (10.72% vs 18.96%) and persisted for a 
response to endotracheal intubation by increasing shorter duration as compared to control group (4 min 
depth of anesthesia, peripheral vasodilatation and vs. 5 min)( Figure 2). Similar trends were seen in SBP 
direct cardiac depression. Lignocaine has been used to and DBP also (Figures 3&4).

4,5blunt pressor response to intubation  because of its 
Feng et al [6] compared three drugs, lidocaine (2 short duration, antiarrythmic effects and its effects on 
mg/kg), fentanyl (3 µg/kg) and esmolol (2 mg/kg) for synaptic transmission.
hemodynamic responses to laryngoscopy and tracheal 

Dexmedetomodine, an alpha-2 adrenergic agonist, intubation. After intubation, the incidence of 
increases the hemodynamic stability by altering the tachycardia was 15% in esmolol group, 85% in control 
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Figure 3: Changes in DBP at different time intervals in all three groups

Figure 4: Changes in SBP at different time intervals in all three groups

Dexmedetomidine Group

Dexmedetomidine Group
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