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I. INTRODUCTION 

Of all general anaesthetic techniques of present day, the 

most popular one is endotracheal intubation after giving 

inducing agents and muscle relaxants. This technique 

was first introduced by Sir William Macewan, a Scottish 

surgeon in 1880. Kirstein used laryngoscope for this 

purpose in 1895. In 1940, Reid and Brace
[1] 

first 

described hemodynamic response to laryngoscopy and 

intubation. The induction of anaesthesia, laryngoscopy 

and intubation and surgical stimulation often evoke 

cardiovascular response characterized by alterations in 

systemic arterial pressure, pulse rate and cardiac rhythm 

and a transient rise in central venous pressure. 

 

Prof. King et al (1951)
[2]

 documented myocardial 

ischemic changes due to reflex sympathoadrenal 

response immediately following laryngoscopy and 

intubation with a mean rise in systemic pressure of 40 

mm Hg even in normotensive individuals. The response 

following laryngoscopy and intubation peaks at 1.2 

minute and returns to normal within 5 – 10 minutes. 

These reflex responses are mediated by increased 

sympathetic nervous system activity. Later this was 

confirmed by catecholamine level assays. 

 

Furthermore, it has been thought that sympathetic 

stimulation due to laryngoscopy and intubation may 

causes increment of the plasma parathyroid hormone 

(PTH) and decrement of plasma calcium
[3] 

Even though 

these transient haemodynamic responses were of little 

significance to normal healthy patients, this could be life 

threatening to certain patients; especially hypertensive 

patients with impending cardiac failure, patients with 

ischemic heart disease, aortic or cerebral aneurysm or 

raised intra cranial pressures.  

 

Various attempts were made to attenuate these 

haemodynamic responses to intubation. The agents used 

include lignocaine, opioids, calcium channel blockers, 

inhalational agents, nitroglycerine, captopril, adenosine, 
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ABSTRACT 

Expert airway management is an essential skill in anaesthetic practice because direct laryngoscopy and 

endotracheal intubation is associated with reflex cardiovascular responses mediated by the sympathetic nervous 

system. The harmful effects of laryngoscopy and intubation are well tolerated by healthy people, but hemodynamic 

stability is important in patients with cardiovascular or neurosurgical diseases undergoing anesthesia. Various 

groups of drugs can be used for attenuation of intubation stress response. Esmolol is an ultra short acting β blocker 

with rapid onset of action. Hence, in this study we compared the efficacy of two bolus dose of Esmolol in 

attenuating hemodynamic stress response during direct laryngoscopy and endotracheal intubation. A prospective 

comparitive study was done with 2 groups of 32 patients each presenting for elective surgery requiring general 

anaesthesia. Group A received intravenous Esmolol 0.5 mg/kg and Group B received intravenous Esmolol 1mg/kg, 

2 minutes before intubation. Hemodynamic parameters such as heart rate, systolic blood pressure, diastolic blood 

pressure and mean arterial pressure were recorded before induction (baseline), 2 minutes, 4 minutes, and 6 minutes 

intervals after intubation. It was found that there was a significant reduction in hemodynamic response to 

laryngoscopy and intubation in both groups who received Esmolol. Furthermore, in Group B who received 

Esmolol 1mg/kg, had a better attenuation of hemodynamic stress response when compared to Group A, who 

received Esmolol 0.5mg/kg. Therefore it can be stated that Esmolol is an efficient drug to attenuate hemodynamic 

stress response following laryngoscopy and intubation, especially when its given at a dose of 1mg/kg, 2 minutes 

prior to intubation. 
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magnesium sulphate, gabapentin, labetalol and β 

blockers. β adrenergic blockers are among the most 

desirable agents to attenuate cardiac responses to 

laryngeal stimulation. Of the various β adrenergic 

blockers, esmolol is an attractive option due to its β1 

(cardioselective) blocking properties. All of these 

strategies target various levels in the pathway of 

sympathetic reflex- a) blocking of afferent pathway by 

topicalisation or local anaesthetic infiltration, b) central 

mechanism blocked by opioids and alpha 2 agonists and 

c) efferent pathway and effector site blockage by beta 

blockers, calcium channel blockers and intravenous 

lignocaine.  

 

An ideal agent must not only blunt cardiovascular 

responses but also fulfill the following goals. It should be 

time efficient, appropriate for all patient groups, prevent 

patient awareness and should not interfere with the 

duration and type of anaesthesia as well as recovery of 

the patient. But, the search for such an ideal agent has 

been an unending process.  

 

Esmolol is an ultra short-acting β1- adrenoceptor 

antagonist to attenuate sympathetic response related to 

laryngoscopy and intubation related adrenergic responses 

depending on the dose. It is rapidly cleared by red blood 

cell esterases when administered parenterally. Thus it has 

a rapid onset and short duration of action. It also has 

negative chronotropic, inotropic and dromotropic effects. 

By blocking the beta adrenergic receptors of the 

sympathetic nervous system, it counteracts the effects of 

released catecholamines. It suppresses the central 

nervous system activity and cardiovascular changes 

during laryngoscopy and tracheal intubation. It also helps 

in decreasing the dose of anaesthetics used to maintain 

sufficient depth of anaesthesia and also prevents arousal 

reactions.
[41,42] 

Several studies have been done on 

different doses of Esmolol and the pressor response was 

found to be suppressed effectively without detrimental 

effects.
[22,23,43,44] 

It has been used for attenuating the 

pressor response to laryngoscopy and intubation using 

different bolus and infusion dosage schedules.  

 

This study was devised to assess the efficacy of single 

bolus dose of esmolol in attenuating the pressor response 

and to compare the efficacy of two different bolus doses 

of esmolol for the same. 

 

II. MATERIALS AND METHODS 

 Study setting: Department of Anaesthesiology, 

Government Medical College, Thrissur, Kerala, 

India.  

 Study design: Prospective comparitive study. 

 Study population: Patients undergoing various 

surgeries in the operation theatre of Government 

Medical college, Thrissur. 

 

 Inclusion criteria 

1) ASA I and II patients 

2) Age 25-60 years 

3) Elective cases requiring general anaesthesia 

 

 Exclusion criteria  

1) Patients anticipated with difficult airways 

2) Patients contraindicated to Esmolol 

3) Patients already on beta-blockers 

4) Emergency surgeries 

5) Patients with cardiovascular diseases 

 

 Sample size calculation 

Sample size (n) is calculated by the formula  
2 
(  + /r) / ( )

2
 

Where, Alpha ( : 0.05 

Beta ( : 0.2 

Mean of group1 ( : 79.9 

Standard deviation of group1 ( ): 3.5 

Mean of group 2( ): 77.7 

Standard deviation of group 2( ): 2.7 

Ratio(group A/group B): 1 

Sample size for group A: 32 

Sample size for group B: 32 

* Group A (Esmolol 0.5 mg/kg) = 32 patients received 

Esmolol 0.5 mg/kg IV 2 minutes before intubation.  

* Group B (Esmolol 1 mg/kg) = 32 patients received 

Esmolol 1mg/kg IV 2 minutes before intubation. 

 

 Study procedure: A patient will be included in the 

study only once the inclusion & exclusion criteria 

are met. All patients underwent routine pre 

anaesthetic evaluation and were optimized prior to 

anaesthesia. Routine and specific investigations 

were done. All patients had nil per oral for at least 8 

hours prior to surgery and received Tab. 

Metoclopromide 10 mg HS, Tab. Ranitidine 150 mg 

HS and on the morning of surgery and Tab. 

Alprazolam 0.5 mg HS. The details about the study 

were explained to all patients and informed written 

consent taken. Social and demographic details were 

recorded. Morning investigations were confirmed to 

be normal. Peripheral intravenous lines were secured 

in the preoperative holding area and patient was 

shifted to the operation theatre. Pulseoximeter, 

Electrocardiogram, End tidal CO2 and Non-invasive 

blood pressure monitoring were done inside the 

operating room.  

 

Baseline systolic blood pressure, diastolic blood 

pressure, mean arterial blood pressure and heart rate 

were recorded before anaesthetic induction. 

Premedication was given with Inj. Midazolam 

0.04mg/kg IV, Inj. Ondansetron 0.1mg/kg slow IV, Inj. 

Glycopyrrolate 0.005mg/kg and Inj. Fentanyl 2mcg/kg. 

As specified in the protocol, a senior Anaesthesiologist 

who is not involved in the study was observed while 

giving an intravenous bolus dose of Injection Esmolol 

0.5mg/kg body weight to group A(n=32) and 1mg/kg 

body weight to group B(n=32) diluted to 10ml with 
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normal saline at least 2 minutes before intubation. After 

pre oxygenation with 100% oxygen for 3 minutes, 

induction of anaesthesia was done with Inj. Thiopentone 

sodium 5 mg/kg. After securing the mask ventilation, Inj. 

Vecuronium Bromide 0.1mg/kg body weight was 

administered intravenously. Mask ventilation with 100% 

oxygen was continued for 3 or more minutes in order to 

time the endotracheal intubation. Vitals were recorded 

before and after the administration of drugs. Direct 

laryngoscopy was done with Macintosh laryngoscope 

blade and trachea was intubated with appropriate sized 

oral cuffed endotracheal tube.  

 

Anaesthesia was maintained intra-operatively with 

Oxygen, Nitrous Oxide and Isoflurane at 33%, 66% and 

0.2-1% respectively. Neuromuscular blockade was 

maintained with incremental doses of Inj. Vecuronium 

0.02 mg/kg IV. After intubation, till conclusion of 

surgery and reversal of anaesthesia, both continual and 

continuous monitoring of ECG, NIBP, SpO2, EtCO2, 

RR was done. At the end of surgery, the residual effects 

of muscle relaxant were reversed with Glycopyrrolate 

(0.01mg/kg) and Neostigmine (0.05mg/kg) combination. 

Any peri-operative and intra-operative complications 

were recorded. Heart rate, systolic blood pressure and 

mean arterial blood pressure (non-invasive) were 

recorded specifically for my study.  

 

 Statistical analysis 

All the statistical analysis were done using IBM SPSS 

Statistics Version 26. All the categorical variables were 

presented as in frequency or in percentage. All the 

measurable variables will be presented as mean ± SD or 

Median (Q1-Q3). Independent sample t test was applied 

to compare mean of continuous parameters like age, 

weight, HR, SBP, DBP and MAP at different time points 

between two groups.  

 

Mann Whitney U test was applied to compare median of 

percentage reduction of HR, SBP, DBP and MAP from 

baseline to different time points in between two groups. 

Paired sample-t test was applied to find the significant 

difference in the mean parameters from baseline to 

different time points within group. Pearson chi square 

test was applied to compare sex and ASA between 

groups. All the statistical test were two tailed. A p-value 

<0.05 was considered as statistically significant. 

 

Expected outcome of the study 

1. It is expected that the rise in hemodynamic 

parameters such as heart rate and rhythm, systolic 

and diastolic blood pressure, could be attenuated by 

the administration of bolus dose of esmolol before 

laryngoscopy and intubation. 

2. Also, of the two doses, esmolol 1 mg/kg has a better 

potential in attenuation of hemodynamic responses 

following laryngoscopy and intubation. 

 

Ethical concerns 

Institutional ethics committee clearance will be obtained 

before the commencement of the study. Confidentiality 

will be ensured and maintained throughout the study. 

Written informed consent will be obtained from patients 

participating in the study. 

 

III. RESULTS AND OBSERVATIONS 

A total of 64 patients were recruited with 32 in each 

group. 

 

Comparison of age  

Table 2: Comparison of mean age among groups. 

Group Number 
Age 

p-value 
Mean ± SD 

A 32 45.69 ± 11.91 
0.272 

B 32 42.78 ± 8.86 

 

The mean age of Group A was 45.69 ± 11.91 years and 

in group B was 42.78 ± 8.86 years. There is no 

significant difference in the mean age between two 

groups. Groups are comparable with respect to age (p- 

value - 0.272). 
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Figure 5: Bar diagram of mean age among two groups. 

 

Table 3: Comparison of Sex among groups. 

Sex 

Group 

p-value A B 

No % No % 

Female 20 62.5 13 40.6 

0.08 Male 12 37.5 19 59.4 

Total 32 100 32 100 

 

In our study, 32 patients in Group A 20 (62.5%) were 

female and 12 (37.5%) were male. In Group B 13 

(40.6%) were female and 19 (59.4%) were male. 

However, there is no significant difference in the 

proportion of sex between two groups. Groups are 

comparable with respect to sex (p-value – 0.080) 

 

 
Figure 6: Multiple Bar diagram of Sex among groups. 

 

Table 4: Comparison of classification of ASA between Groups. 

ASA 

Groups 

p-value A B 

No % No % 

I 14 43.8 17 53.1 

0.453 II 18 53.1 15 46.9 

Total 32 100 32 100 
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In Group A, 14 (43.8%) were ASA classification I and 

18 (53.1%) were ASA classification II. In Group B, 

17(53.1%) were ASA classification I and 15 (46.9%) 

were ASA classification II. ASA classification among 

the two groups is comparable (p-value – 0.453). 

 

 
Figure 7: Bar diagram of comparison of ASA among Groups. 

 

Table 5: Comparison of mean weight among Groups. 

Group N 
Weight in Kg 

p-value 
Mean ± SD 

A 32 57.78 ± 8.06 
0.076 

B 32 61.06 ± 6.37 

 

 The mean weight of Group A was 57.78 ± 8.06 Kg and 

in Group B was 61.06 ± 6.37 Kg. There is no significant 

difference in the mean weight between two groups. 

Groups are comparable with respect to weight (p- value – 

0.076). 

 

 
Figure 8: Bar diagram of mean weight among groups. 

 

Heart rate 

Table 6: Comparison of mean Heart Rate (HR) among groups. 

Heart rate 

Groups 

p-value A B 

Mean ± SD Mean ± SD 

Baseline 94.09 ± 14.49 81.00 ± 6.77 <0.001 

After Premed 91.5 ± 12.96 77.25 ± 6.58 <0.001 
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Esmolol 88.44 ± 13.74 72.66 ± 6.25 <0.001 

Induction 85.53 ± 12.65 70.25 ± 6.22 <0.001 

Intubation (2 Mins) 83.75 ± 11.42 67.78 ± 6.76 <0.001 

4 Mins 82.75 ± 9.95 64.56 ± 6.13 <0.001 

6 Mins 81.81± 10.55 61.97 ± 6.72 <0.001 

 

There was statistically significant difference in mean 

Heart Rate between group A and Group B at the time 

points baseline, after premed, Esmolol, induction, 

intubation at 2 minutes, 4 minutes and 6 minutes. 

At all-time points, mean heart rate were significantly 

higher in Group A than Group B (all p-value is <0.001) 

(Table:6 and Figure 9). 

 

 
Figure 9: Line diagram of mean HR at different time points between groups. 

 

Table 7: Comparison of mean percentage reduction of Heart Rate (HR) from baseline to different time points in 

between groups. 

Percentage 

reduction of HR 

from Baseline to 

Groups 

p-value A B 

Mean ± SD Median (Q1 - Q3) Mean ± SD Median (Q1 - Q3) 

After Premed 2.40 ± 5.33 3.21 (1.79 - 5.86) 4.56 ± 4.09 4.50 (2.44-6.94) 0.197 

Esmolol 5.57 ± 9.11 5.72 (2.34 - 9.76) 10.06 ± 7.04 10.36 (7.63 - 12.87) 0.002 

Induction 8.64 ± 8.71 9.76 (5.55 - 14.06) 13.22 ± 3.09 14.20 (10.48-16.23) 0.200 

Intubation (2 Mins) 10.36 ±8.62 11.80 (5.79- 14.92) 16.28 ± 5.11 16.67 (12.67 -20.84) 0.002 

4 Mins 10.99± 11.37 15.23 (5.64 - 16.67) 20.22 ± 4.76 19.87 (17.09-23.46) <0.001 

6 Mins 12.03 ±12.00 16.67 (7.85- 19.73) 23.42 ± 5.86 23.53 (19.00 - 27.60) <0.001 

 

There was statistically significant difference in median 

value of percentage reduction of heart rate between two 

groups during all the time points except at the time point 

after premed (p-value 0.197) and Induction (p-value 0.2) 

. As compared to group A, group B shows a high 

significant reduction in heart rate from baseline to all 

other time points (Table:7 and Figure 10). 
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Figure 10: Line diagram of mean percentage reduction of heart rate from baseline to different time points 

between group. 

 

Systolic blood pressure 

Table 8: Comparison of mean Systolic Blood Pressure (SBP) among groups. 

SBP 

Groups 

p-value¶ A B 

Mean ± SD p-value* Mean ± SD p-value* 

Baseline 140.22 ± 9.47 - 130.03 ± 11.71 - 0.462 

After Premed 137.28 ± 13.22 0.025 125.13 ± 8.92 <0.001 <0.001 

Esmolol 124.38 ± 12.65 <0.001 119.19 ± 7.07 <0.001 0.048 

Induction 121.09 ± 11.93 <0.001 115.06± 6.21 <0.001 0.015 

Intubation (2 Mins) 119.53 ± 9.94 <0.001 113.5 ± 6.78 <0.001 0.006 

4 Mins 118.86 ± 7.91 <0.001 112.03± 6.78 <0.001 0.001 

6 Mins 118.22 ± 6.07 <0.001 108.75 ± 8.44 <0.001 <0.001 

*- within group comparison, ¶ - between group comparison 

 

There is no statistical significant difference in baseline 

Systolic Blood Pressure between two groups (p-value 

0.462). There is a statistically significant difference in 

mean Systolic Blood Pressure between group A and 

Group B at the time points after premed (p-value 

<0.001), esmolol (p-value- 0.048), induction (p-value 

0.015), intubation at 2 minutes (p-value – 0.006), 4 

minutes (p-value-0.001) and 6 minutes (p-value - 

<0.001). At all-time points, mean systolic blood pressure 

were significantly higher in Group A than Group B 

except at baseline. Within Group A and Group B there is 

significant reduction in mean SBP from baseline to 

different time points. Group B shows a significant 

reduction of SBP than Group A. (Table 8 and Figure 11). 
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Figure 11: Line diagram of mean SBP between groups. 

 

Diastolic blood pressure 

Table 9: Comparison of mean diastolic Blood Pressure (DBP) among groups. 

DBP 

Groups 

p-value ¶ A B 

Mean ± SD p-value* Mean ± SD p-value* 

Baseline 82.88 ± 8.45 - 74.56 ± 9.59 - 0.204 

After Premed 81.81 ± 9.96 0.486 72.59 ± 7.02 <0.001 <0.001 

Esmolol 75.88 ± 10.24 <0.001 70.13 ± 6.21 <0.001 0.009 

Induction 72.19 ± 10.43 <0.001 68.53 ± 7.73 <0.001 0.116 

Intubation (2 Mins) 71.09 ± 9.97 <0.001 66.72 ± 6.57 <0.001 0.043 

4 Mins 70.56 ± 8.96 <0.001 65.61 ± 8.04 <0.001 0.032 

6 Mins 70.03± 7.13 <0.001 63.81 ± 8.61 <0.001 0.003 

*- within group comparison, ¶ - between group comparison 

 

There is no statistical significant difference in mean 

Diastolic Blood Pressure between two groups at the time 

point of baseline (p-value 0.204) and induction(0.116). 

There was a statistically significant difference in mean 

Diastolic Blood Pressure between group A and Group B 

at the time points after premed (p-value <0.001), 

Esmolol(p-value- 0.009), intubation at 2 minutes(p-value 

– 0.043),4 minutes(p-value-0.032) and 6 minutes (p-

value - <0.003). At all-time points, mean diastolic blood 

pressure were significantly higher in Group A than 

Group B except at baseline. Within Group A and Group 

B there is significant reduction in mean DBP from 

baseline to different time points except after premed in 

Group A (p-value 0.486). Group B shows a significant 

reduction of DBP than Group A. (Table 9 and Figure 

12). 
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Figure 12: Line diagram of mean DBP between groups. 

 

Mean arterial pressure 

Table 10: Comparison of mean Mean Arterial Pressure (MAP) among groups. 

MAP 

Group 

p-value¶ A B 

Mean ± SD p-value* Mean ± SD p-value* 

Baseline 101.65± 7.91 - 92.75 ± 9.07 - 0.158 

After Premed 100.68 ± 10.42 0.413 89.56 ± 6.91 <0.001 <0.001 

Esmolol 91.97 ± 10.07 <0.001 86.34 ± 6.80 <0.001 0.011 

Induction 88.47 ±10.16 <0.001 83.94 ± 6.31 <0.001 0.037 

Intubation (2 Mins) 87.16 ± 9.36 <0.001 82.31 ± 5.98 <0.001 0.017 

4 Mins 86.68 ± 7.97 <0.001 81.22 ± 6.48 <0.001 0.004 

6 Mins 86.03 ± 6.11 <0.001 78.06 ± 8.00 <0.001 <0.001 

*- within group comparison, ¶ - between group comparison 

 

There is no statistical significant difference in baseline 

Mean Arterial Pressure between two groups (p-value 

0.158). There was a statistically significant difference in 

mean Mean Arterial Pressure between Group A and 

Group B at the time points after premed (p-value 

<0.001), Esmolol (p-value- 0.011), induction (p-value 

0.037), intubation at 2 minutes (p-value – 0.017), 4 

minutes (p-value-0.004) and 6 minutes (p-value - 

<0.001). At all-time points, mean Mean Arterial Pressure 

were significantly higher in Group A than Group B 

except at baseline. Within Group A and Group B there is 

significant reduction in mean MAP from baseline to 

different time points except after premed in Group A (p-

value- 0.413). Group B shows a significant reduction of 

MAP than Group A ( (Table 10 and Figure 13). 
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Figure 13: Line diagram of mean MAP between groups. 

 

IV. DISCUSSION 

Laryngoscopy and endotracheal intubation leads to 

hemodynamic stress response characterised by 

tachycardia and hypertension, which is due to the 

involvement of sympathetic discharges triggered by 

stimulating the epipharynx and laryngopharynx.
[27] 

This 

is hazardous especially in patients with cardiac and 

vascular pathologies.  In patients with raised intracranial 

pressure, this may produce transient impairment of 

cerebral perfusion. Direct laryngoscopy
[28]

 not exceeding 

more than 15 seconds duration is helpful in minimizing 

the blood pressure elevation evoked by this painful 

stimulus. Esmolol hydrochloride is an ultrashort acting, 

beta-one selective blocker with a distribution half-life of 

two minutes.
[27]

 Esmolol is quite useful for a short-lived 

stress such as tracheal intubation, organ manipulation 

like handling adrenal and thyroid gland and extubation. 

Administration of esmolol by bolus and infusion has 

been found to be effective in blunting the haemodynamic 

effects of laryngoscopy and intubation
[31]

 as well as intra-

operative
[32]

 and postoperative
[33]

 stresses. 

 

There were two groups of 32 patients each in the study. 

Group A received intravenous Esmolol 0.5mg/kg body 

weight and group B received Esmolol 1mg/kg body 

weight, 2 minutes before intubation for attenuation of 

stress response to intubation. Heart rate, systolic blood 

pressure, diastolic blood pressure, mean arterial pressure 

and rate pressure product were recorded before 

induction, 2 minutes, 4 minutes, 6 minutes intervals after 

induction. 

 

In this study, there were no statistically significant 

differences in the age and gender among the participants 

of the three groups indicating comparability between the 

groups. Similarly, no significant difference was observed 

in the weight of the participants of the three group. On 

considering the hemodynamic parameters, our study 

demonstrated significant reduction in the heart rate, 

systolic BP, diastolic BP and mean arterial pressure in 

both groups compared to the baseline values but the 

percentage reduction was more shown in the group that 

received Esmolol 1 mg/kg. Feng et al.
[34]

 used esmolol at 

a dose of 2 mg/kg in their study and proved that it was 

better at reducing the heart rate and blood pressure 

during laryngoscopy and intubation in comparison to the 

other drugs used in the study. Sheppard et al
[4]

 (1990) 

compared different bolus dose of Esmolol and concluded 

that attenuation of intubation response is adequate 

following 100 mg of Esmolol. 

 

Heart rate 

There was statistically significant difference in mean 

Heart Rate between group A and Group B. At all-time 

points, mean heart rate were significantly higher in 

Group A than Group B (all p-value is <0.001). This 

proves the efficacy of esmolol in attenuating the pressor 

response to laryngoscopy and intubation. This is 

consistant with the results obtained by the Canadian 

multicentric trial in 1991 carried out by Miller RD et 

al.
[5] 

and a randomized double blind placebo controlled 

study by Sharma S et al. conducted at PGI Chandigarh, 

India(1996 August).
[38] 

 

Systolic and Diastolic blood pressure 

There is a statistically significant difference in mean 

Systolic Blood Pressure between group A and Group B 

at the time points after premed (p-value <0.001), 

Esmolol (p-value- 0.048), induction (p-value 0.015), 

intubation at 2 minutes (p-value – 0.006), 4 minutes (p-

value-0.001) and 6 minutes (p-value - <0.001). At all-

time points, mean systolic blood pressure were 

significantly higher in Group A than Group B except at 

baseline. Within Group A and Group B there is 

significant reduction in mean SBP from baseline to 

different time points. Group B shows a significant 

reduction of SBP than Group A. 

 

This is consistant with the study by Reves JG et al.
[35] 

The study by Liu PL et al. also showed significant 
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(p<0.05) attenuation of the systolic blood pressure 

response to laryngoscopy and intubation.
[36]

 Statistically 

significant decrease in systolic blood pressure response 

to laryngoscopy and intubation was also demonstrated in 

the study by Zargar JA et al.
[37] 

There was a statistically 

significant difference in mean Diastolic Blood Pressure 

between group A and Group B at the time points after 

premed (p-value <0.001), Esmolol (p-value- 0.009), 

intubation at 2 minutes (p-value – 0.043), 4 minutes (p-

value-0.032) and 6 minutes (p-value - <0.003). At all-

time points, mean diastolic blood pressure were 

significantly higher in Group A than Group B except at 

baseline. Group B shows a significant reduction of DBP 

than Group A.  

 

This is consistant with the studies by Ghaus MS et al,
[38]

 

Sharma S et al. and the meta-analysis by Figueredo E et 

al.
[39]

 which showed effective blunting of the pressor 

response following laryngoscopy and intubation. In a 

study by Susan T. Cheeran, Elizabeth Joseph
[40]

 where 

they compared attenuation of stress response by two 

doses of Esmolol(1mg/kg and 2 mg/kg) found that 

difference in diastolic blood pressure response between 

the two esmolol groups (1mg/kg group and 2 mg/kg 

group) was not statistically significant. 

 

Mean arterial pressure 

Group A and B did not show any increase in MAP, 

which shows the efficacy of Esmolol in attenuating the 

mean arterial pressure response to laryngoscopy and 

intubation. At all-time points, mean arterial pressure 

were significantly higher in Group A than Group B 

except at baseline. Group B shows a significant reduction 

of MAP than Group A showing that a higher dose was 

necessary for attenuating the mean arterial pressure 

response to laryngoscopy and intubation. This is 

supported by the study by Kovac AL et al.
[41]

 

 

Yuan L, Chia YY ( 1994)
[12]

 studied the efficiency of 

bolus dose Esmolol in blunting the stress response 

comparing 100 mg Esmolol versus 200 mg Esmolol and 

concluded that both bolus dose of Esmolol could 

effectively attenuate the increase the heart rate, 

hypertension produced by laryngoscopy and intubation, 

furthermore, Esmolol 200 mg presented a better 

hemodynamic stability than100 mg Esmolol. In our 

study Esmolol 1mg/kg provided better hemodynamic 

control than Esmolol 0.5 mg/kg bolus. 

 

Limitations of the study include study design as a 

randomised controlled trial would be an appropriate 

study design to see the effectiveness of a drug and its 

long term outcomes. Plasma level of catecholamines 

would be more appropriate marker for assessing 

effectiveness of drug. 

 

V. CONCLUSION 

This study was carried out to determine the efficacy of 

bolus doses of esmolol in attenuation of hemodynamic 

stress response during laryngoscopy and intubation when 

administered prior to the procedure. This study also 

aimed at determining which dose of Esmolol would 

better decrease the pressor response to laryngoscopy and 

intubation. The results clearly confirm that both the 

doses offset the pressor response to laryngoscopy and 

intubation. But the attenuation of the pressor response is 

far greater with Esmolol 1 mg/kg when compared to 

Esmolol 0.5mg/kg. 

 

VI. ACKNOWLEDGMENT 

This completed dissertation is the fruit of three years of 

work not only by me, but my team. I take this 

opportunity to thank all of them. 

 

First and foremost, praises and thanks to the God, the 

Almighty, for His showers of blessings throughout my 

research work. 

 

I would like to submit my heartiest gratitude to the Head 

of the Department of Anaesthesiology, Dr. Baburaj C, 

for his constant motivation and encouragement. His 

enthusiasm and immense knowledge have been an 

inspiration throughout my course. 

 

It is a genuine pleasure to express my deep sense of 

thanks and gratitude to my guide, Dr Bindu M, 

Additional Professor, Department of Anaesthesiology, 

for her expertise, ideas, feedback and efficient guidance 

throughout the course of my thesis work without which 

this study would not have been materialised. 

 

I sincerely extend my gratitude to my previous guide Dr 

Sathee Devi, Additional Professor, Department of 

Anaesthesiology, who got retired last year, for her 

continuous support, suggestion and guidance throughout 

the study. 

 

I thank profusely all the teaching faculties and my 

colleagues in the Department of Anaesthesiology, 

Government Medical College, Thrissur, for their kind 

help and co-operation throughout my study period. 

 

I owe a deep sense of gratitude towards the patients who 

gave consent for the study despite their challenging 

health situation and without whom this study would not 

have been possible. 

 

I am grateful to all the technicians, DOTAT students and 

medical interns who were posted in the department for 

helping me in conducting the study. 

 

I sincerely thank Mrs.Sheejamol V.S, for helping me 

with the statistics. I am hugely indebted to my family for 

their unconditional love and support in all my efforts.  

 

Finally, I thank my better half Dr. Sheffy S Thomas, for 

his relentless support and understanding. 

- Dr Christy Pius Kaliyadan 

 

 



Kaliyadan et al.                                                                    World Journal of Pharmaceutical and Medical Research 

  

 

 

 

www.wjpmr.com        │         Vol 10, Issue 10, 2024.          │         ISO 9001:2015 Certified Journal         │ 

 

 

224 

VII. REFERENCES 

1. Reid LC, Brace DE. Irritation of the Respiratory 

Tract and Its Reflex Effect upon Heart. Surg 

Gynecol Obstet, 1940; (70): 157–62. 

2. King, B, D., Harris, L. C., JR. Creinfenstein, F. E. 

Elder, J. D., and Dripps R. D Circulatory responses 

to direct laryngoscopy and endo tracheal intubation. 

- British Journal of Anaesthesiology, 1951; 65:    

216-219. 

3. Vahapoglu A et al.; International Journal of Basic 

and Clinical Studies (IJBCS) Comparison of Bolus 

and Infusion of Esmolol on Hemodynamic and 

Parathormone Responses to Tracheal Intubation, 

2016; 5(1): 54-62. 

4.  Sheppard et al A bolus dose of Esmolol attenuating 

tachycardia and hypertension after tracheal 

intubation. Canadian Journal of Anaesthesia, 1990; 

(27): 202-5. 

5. Miller. D. R, Maurtineaux R. J, Wynands J. E, Hill 

J. Bolus administration of Esmolol for controlling 

the hemodynamic response to tracheal intubation.- 

The Canadian Multicenter trial. Canadian Journal of 

Anaesthesia, 1991; 38(7): 849-58. 

6. Ganbatz C. L., Wehner R. J Effect of Esmolol and 

Fentanyl in controlling rise in heart rate and blood 

pressure during intubation. AANA Journal, 1991; 

59(1): 19-26. 

7. Vucovic. M, Pordy G. M., Ellid F. R Esmolol 

hydrochloride for management cardiovascular 

response to laryngoscopy and tracheal intubation; 

British Journal of Anaesthesia, 1992; 68(5): 529 -30. 

8. Ebert T. J Circulatory response to laryngoscopy – 

The comparative effects of placebo, Fentanyl and 

Esmolol; Canadian Journal of Anaesthesia, 1989; 

36: 301-6. 

9. Helfman S.M., Gold M.I. Delisser E.A Which drug 

prevents tachycardia and hypertension associated 

with tracheal intubation. Lidocaine, Fentanyl, 

Esmolol: Anaesth- Analgesia, 1989; 68: 101- 104. 

10. Bernstein JS, Ebert TJ, Stowe DF, Roerig DL, 

Skillman C, Single IV bolus esmolol prior to rapid 

sequence induction effectively blunts the intubation 

process. Anesth Analg, 1989; 68: 24. 

11. Jacque JJ, Grosnoff DB, Whirley J, Gold MI, 

Herrington CA. Esmolol bolus before anaesthetic 

induction for tachycardia-hypertension. Anesth 

Analg, 1989; 68: 134. 

12. Yuan. L, Chia Y.Y The effect of single bolus dose 

of Esmolol for controlling tachycardia and 

hypertension during laryngoscopy and tracheal 

intubation. Acta. Anaesthesiology Scandinavia, 

1994; 32(3): 147 – 152. 

13. Bensky K.P. Donafine- Spencer.L, Hertz G. E Effect 

of Esmolol on laryngoscopy and intubation. AANA 

Journal, 2000; 68(5): 437 – 42. 

14. S.Bansal, M. Pawar hemodyamic responses to 

laryngoscopy and intubation in patients with 

Pregnancy induced hypertension. Effect of IV 

Esmolol with or without Lidocaine. - International 

Journal of Obstetric Anaesthesia, 2002; 11, 1: 4-8. 

15. Chung K.S et al A comparison of Fentanyl, Esmolol 

and their combination for blunting the hemodynamic 

responses during rapid sequence intubation. 

Canadian Journal of Anaesthesia, 1992; 39(8): 74 -9. 

16. Weist. D Esmolol. A review of its therapeutic 

efficacy and pharmacokinetics characteristics. 

Clinical Pharmacokinetics, 1995; 28(3): 190-202. 

17. Wang. L, et al Bolus administration of Esmolol for 

preventing the hemodynamic response to tracheal 

intubation, 1999. 

18. Levitt M. A, Dursden G. M Effect of Esmolol versus 

Lidocaine to attenuate hemodynamic response to 

intubation in head trauma patients. Academic 

Emergency Medi, 2001; 8(1): 19-24. 

19. Sharma. S, Ghani. A, Win. N, Ahmad. M. Two 

bolus doses of Esmolol for attenuation of 

hemodynamic response to tracheal intubation. 

Medical Journal of Malaysia, 1995; 50(4): 372-6. 

20. Kindler C.H, Schumacher P.G, Schneider. M.C, 

Urwvyler. A Effects of IV Lidocaine and / or 

Esmolol on hemodynamic response to laryngoscopy 

and intubation. Journal of Clinical Anaesthesia, 

1996; 8 (6): 491-496. 

21. Tamaskar A, Bhargava S, Rao M, Bhargava S, 

Singh M. Effect of Esmolol hydrochloride on 

attenuation of stress response during laryngoscopy 

and intubation in ear, nose and throat (ENT) 

procedures. Int J Med Res Rev, 2015; 31, 3(11): 

1370–7. 

22. Taşyüz T, Topçu İ, Özaslan S, Sakarya M. Effects of 

Esmolol on Hemodynamic Responses to 

Laryngoscopy and Tracheal Intubation in Diabetic 

Versus NonDiabetic Patients. Turk J Med Sci, 2007; 

5, 37(5): 289 

23. Gupta A, Wakhloo R, Gupta V, Mehta A, Kapoor B. 

Comparison of Esmolol and Lignocaine for 

Atttenuation of Cardiovascular Stress response to 

Laryngoscopy and Endotracheal Intubation, 2009; 

11(2): 4. 

24. Rajbhandari PK. Lignocaine and Esmolol on Stress 

Response to Laryngoscopy and Intubation. JNMA J 

Nepal Med Assoc, 2014; 52(194): 775–9. 

25. Mulimani SM, Talikoti DG, Vastrad VV, Sorganvi 

VM. Efficacy of a Bolus Dose of Esmolol and Bolus 

Dose of Lignocaine for Attenuating the Pressor 

Response to Laryngoscopy and Endotracheal 

Intubation in General Anesthesia: A Comparative 

Study. Anesth Essays Res, 2019; 13(2): 292–6. 

26.  Gupta S, Tank P. A comparative study of efficacy 

of esmolol and fentanyl for pressure attenuation 

during laryngoscopy and endotracheal intubation. 

Saudi J Anaesth, 2011; 5(1): 2–8. 

27. Stoelting RK. Circulatory Changes during Direct 

Laryngoscopy and Tracheal Intubation: influence of 

Duration of Laryngoscopy with or without Prior 

Lidocaine. Anesthesiology, 1977; 1, 47(4): 381–3. 

28. Robert K. Stoelting., Anaesthesia and co-existing 

disease, 4, 5: 102. 

29. Brandt L. The first reported oral intubation of the 

human trachea. Anesth Analg, 1987; 66: 1198–1199. 



Kaliyadan et al.                                                                    World Journal of Pharmaceutical and Medical Research 

  

 

 

 

www.wjpmr.com        │         Vol 10, Issue 10, 2024.          │         ISO 9001:2015 Certified Journal         │ 

 

 

225 

30. Sintetos AL, Hulse J, Pritchett ELC. 

Pharmacokinetics and pharmacodynamics of 

esmolol administered as an intravenous bolus. Clin 

Pharmcol Ther, 1987; 41: 112-7.  

31. Miller DR, Martineau RJ. Esmolol for control of 

haemodynamic responses during anaesthetic 

induction. Can J Anaesth, 1989; 36: S164-5.  

32. Oxorn D, Knox JWD, Hill J. Bolus doses of esmolol 

for the prevention of perioperative hypertension and 

tachycardia. Can J Anaesth, 1990; 37: 206-9.  

33. Gibson BE, Oliver SB, Maass L, Cucchiara RF. 

Esmolol for the control of hypertension following 

neurologic surgery. Anesth Analg, 1988; 67: S71. 

34. Feng CK, Chan KH, Liu KN, Or CH, Lee TY. A 

comparison of lidocaine, fentanyl, and esmolol for 

attenuation of cardiovascular response to 

laryngoscopy and tracheal intubation. Acta 

Anaesthesiol Sin, 1996; 34(2): 61–7. 

35. Reves JG, Croughvell ND, Hawkins E. Esmolol for 

treatment of intraoperative tachycardia and 

hypertension in patients having cardiac operations. 

Journal of Thoracic Cardiovascular Surgery, 1990; 

100: 221-7. 

36. Liu PL, Gatt S, Gugino LD, Mallampati SR, Covino 

BJ. Esmolol for control of increases in heart rate and 

blood pressure during tracheal intubation after 

thiopentone and succinyl choline. Can J Anaesth, 

1986; 33: 556-62.  

37. Zargar JA, Naqash LA, Gurcoo SA, Din M. 

Comparative evaluation of the effect of metoprolol 

and esmolol on rate pressure product and ECG 

changes during laryngoscopy and endotracheal 

intubation in controlled hypertensive patients. Indian 

J Anaesth, 2002; 46(5): 365-8. 

38. Sharma S, Mitra S, Grover VK, Kalra R. Esmolol 

blunts the haemodynamic response to laryngoscopy 

and intubation in treated hypertensive patients. Can J 

Anaesth, 1996; 43(8): 778-82.  

39. Figueredo E, Garcia-Fuentes EM. Assessment of the 

efficacy of esmolol on the haemodynamic changes 

induced by laryngoscopy and tracheal intubation: A 

meta-analysis. Acta Anaesthesiol Scand, 2001; 45: 

1011-22. 

40. Susan T. Cheeran1, Elizabeth Joseph -Attenuation of 

Haemodynamic Stress Response to Laryngoscopy 

and Intubation with two Doses of Esmolol 

Hydrochloride, JMSCR, 2017; 05, 05: 22157-22175.  

41. Kovac AL, Goto H, Pardo MP, Arakawa K. 

Comparison of two esmolol bolus doses on the 

haemodynamic response and seizure duration during 

electroconvulsive therapy. Can J Anaesth, 1991; 38: 

204-9. 

42. Oda Y, Nishikawa K, Hase I, Asada A. The Short-

Acting β1-Adrenoceptor Antagonists Esmolol and 

Landiolol Suppress the Bispectral Index Response to 

Tracheal Intubation During Sevoflurane Anesthesia. 

Anesth Analg, 2005; 100(3): 733–7.  

43. Menigaux C, Guignard B, Adam F, Sessler DI, Joly 

V, Chauvin M. Esmolol prevents movement and 

attenuates the BIS response to orotracheal 

intubation†. Br J Anaesth, 2002; 1, 89(6): 857–62. 

44. Parvez G, Ommid M, Kumar Gupta A, Humariya H, 

Hashia AH. Attenuation of the Pressor Response to 

Laryngoscopy and Tracheal Intubation with 

Intravenous Diltiazem and Esmolol Intravenous in 

Controlled Hypertensive Surgical Patients. Colomb J 

Anestesiol, 2010; 38(4): 457–69. 

45. Singh S, Laing EF, Owiredu WKBA, Singh A. 

Comparison of esmolol and lidocaine for attenuation 

of cardiovascular stress response to laryngoscopy 

and endotracheal intubation in a Ghanaian 

population. Anesth Essays Res, 2013; 7(1): 83–8. 

46. Loeb HS, Saudye A, Croke RP, Talano JV, 

Klodnycky ML, Gunnar RM. Effects of 

pharmacologically-induced hypertension on 

myocardial ischemia and coronary hemodynamics in 

patients with fixed coronary obstruction. 

Circulation, 1978; 57(1): 41–6.  

47. Slogoff S, Keats AS. Does Perioperative Myocardial 

Ischemia Lead to Postoperative Myocardial 

Infarction? Anesthesiology, 1985; 1, 62(2): 107–14.  

48. Fox EJ, Sklar GS, Hill CH, Villanueva R, King BD. 

Complications Related to the Pressor Response to 

Endotracheal Intubation. Anesthesiology, 1977; 1, 

47(6): 524–5. 

49. Fox EJ, Sklar GS, Hill CH, Villanueva R, King BD. 

Complications Related to the Pressor Response to 

Endotracheal Intubation. Anesthesiology, 1977; 1, 

47(6): 524–5. 

50. Shapiro HM, Wyte SR, Harris AB, Galindo A. 

Acute Intraoperative Intracranial Hypertension in 

Neurosurgical Patients: Mechanical and 

Pharmacologic Factors. Anesthesiology, 1972; 1, 

37(4): 399–405. 

51. Nadel JA, Widdicombe JG. Reflex effects of upper 

airway irritation on total lung resistance and blood 

pressure. J Appl Physiol, 1962; (17): 861–5.  

52. Dohi S, Gold MI. Pulmonary mechanics during 

general anaesthesia. Br J Anaesth, 1979; 51(3):   

205–14. 

53. Shribman AJ, Smith G, Achola KJ. Cardiovascular 

and catecholamine responses to laryngoscopy with 

and without tracheal intubation. Br J Anaesth, 1987; 

59(3): 295–9. 

54. Hassan HG, El-Sharkawy TY, Renck H, Mansour G, 

Fouda A. Hemodynamic and catecholamine 

responses to laryngoscopy with vs. without 

endotracheal intubation. Acta Anaesthesiol Scand, 

1991; 35(5): 442–7. 

55. Russell WJ, Drew SE, Morris RG, Frewin DB. 

Changes in plasma catecholamine concentrations 

during endotracheal intubation. Br J Anaesth, 1981; 

53(8): 837–9. 

56. Derbyshire DR, Chmielewski A, Fell D, Vater M, 

Achola K, Smith G. Plasma catecholamine 

responses to tracheal intubation. Br J Anaesth, 1983; 

55(9): 855–60. 



Kaliyadan et al.                                                                    World Journal of Pharmaceutical and Medical Research 

  

 

 

 

www.wjpmr.com        │         Vol 10, Issue 10, 2024.          │         ISO 9001:2015 Certified Journal         │ 

 

 

226 

57. Dhingra PL, Dhingra S. Anatomy and Physiology of 

Pharynx. In: Diseases of Ear, Nose and throat & 

Head and Neck Surgery. Elsevier, 7: 269–73.  

58. L. Fishman C, E. Rodriguez N. The Respiratory 

System. In: Egan’s Fundamentals of Respiratory 

Care, 11: 189–93.  

59. Coleman L, Zakowski M. Functional Anatomy of 

the Airway. In: Benumoff and Hageberg’s Airway 

Management, 3: 3–15. 

 

 

 

 

 

 

 


