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Abstract 

Introduction: Laryngoscopy and endotracheal intubation violates protective airway reflexes. 

This technique is found to have association with profound reflex sympatho-adrenal reflex by 

epi-pharyngeal and para-pharyngeal stimulation resulting in tachycardia, overshooting blood 

pressure, occasional disturbance in cardiac rhythm 

Aims and Objective: Aim of the study was to find out the hemodynamic effect on patients 

receiving Nitroglycerine and Lignocaine nebulization and whether any of the study drugs was 

significantly more efficacious to attenuate the hemodynamic response followed by 

laryngoscopy and intubation. 

Material and Methods: 50 patients aged between 18 to 45 years of both sex with ASA grading 

I & II and Malampatti grading I & II posted for elective surgical procedures under general 

anaesthesia were included in our study were randomly allocated in two different groups (n=50), 

Group L(lignocaine) and Group N(nitroglycerin). Group L patients were subjected to 

lignocaine nebulization for 3 minutes before induction, 4% Lignocaine nebulization 3mg/kg 

was administered to the patient in sitting position by asking the patient to inhale the drug for 3 

minutes. Group N Patients were subjected to Nitroglycerin nebulization in a dose of 2.5 mg / 

kg / min for 3 minutes before induction. Hemodynamic parameters (HR, SBP, DBP and MAP) 

were recorded in the specific time intervals (preoperatively baseline, Pre intubation, immediate 

& 1, 3, 5 and 10 min after post intubation and operation was done as per schedule. 

Results: Demographic variables taken here were Age, Sex, Weight, and ASA grading. All the 

variables were comparable with the p value < 0.001. . In group N heart rate was persistently 

increased in post intubation 1, 3, 5 minutes which was statistically significant with a decreasing 

trend and at 10 minutes interval it came to almost near baseline level. The SBP, DBP & MAP 
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variation in both groups were significant up to 3 minutes, but from 5 minute onward, the 

variation is not much significant. 

Conclusion: Attenuation of heart rate is better with lignocaine nebulization but the attenuation 

of blood pressure is better with Nitroglycerin nebulization compared after direct laryngoscopy 

and intubation. 

Keywords: Laryngoscopy, Endotracheal Intubation, Haemodynamic response, Attenuation, 
Nebulization, Lignocaine, Nitroglycerin 
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Introduction 

Laryngoscopy and endotracheal intubation 

have paved a new era in the history of 

anesthesia and led to the introduction of 

safer anesthesia and for better control of 

airway and ventilation. Since the technique 

violates protective airway reflexes, this 

technique is found to have association with 

profound reflex sympatho-adrenal reflex by 

epi-pharyngeal and para-pharyngeal 

stimulation resulting in release of 

norepinephrine and epinephrine [1]. Due to 

this, certain cardiovascular response in the 

form of tachycardia, overshooting blood 

pressure, occasional disturbance in cardiac 

rhythm [2,3], rise in intracranial and 

intraocular pressure occur. In normotensive 

subjects these hemodynamic changes due 

to laryngoscopy are short lived [4] and 

coped by body  physiology and are of little 

significance. But this pressor response due 

to laryngoscopy can be detrimental in some 

cardiovascular diseases [5] like 

uncontrolled hypertension, coronary artery 

disease, diabetes mellitus, intracranial 

tumors, head injury with subdural 

hematoma or patient with coronary artery 

disease, cerebral hemorrhage or rupture of 

cerebral aneurysms. Sudden surge in 

plasma catecholamines in blood may lead 

to arrhythmia or ischemia, cerebral 

hemorrhage or rupture of cerebral 

aneurysms. 

To limit the pressor response different 

pharmacological and nonpharmacological 

methods have been tried till date [6]. An 

array of pharmacological agents have been 

used to attenuate the hemodynamic 

responses to laryngoscopy and 

endotracheal intubation like lignocaine [7], 

Fentanyl, Remi-fentanyl, Alfentanil, 

Nifedipine, Magnesium sulfate, 

Dexmedetomidine, Clonidine, 

Nitroglycerin with varying results [8-10]. 

Previously there have been very less 

number of studies regarding nebulization  

of Nitroglycerine or lignocaine to attenuate 

the hemodynamic response. Lignocaine, 

acts as a local anesthetic and  anaesthetize 

the oropharynx, nasopharynx and 

laryngopharynx. Lignocaine belongs to the 

group aminoethyl amide, that is a prototype 

of amide local anesthetic group. It is the 

most widely used short acting local 

anesthetic. Due to this  patient feels less 

pain during laryngoscopy. Glyceryl 

trinitrate relaxes vascular smooth muscle 

with veno- dilation more than arteriolar 

dilation. This way it reduces the workload 

on heart and prevents the rise of blood 

pressure during laryngoscopy. 

Here we have  conducted the comparative 

study  of the effectiveness, advantages, and 

disadvantages or adverse effects of the two 

agents via this route. Along with this idea 

we decided to conduct the present study to 

compare the effectiveness of nebulized 

nitroglycerin and nebulized lignocaine to 

attenuate the hemodynamic response 

following laryngoscopy and endotracheal 

intubation in two groups of adult patients of 

either sex undergoing elective abdominal 

surgeries under general anesthesia. 

Aims and Objectives 

Aim of the study was to find out the 

hemodynamic effect on patients receiving 

Nitroglycerine and Lignocaine 

nebulization. We also noted for adverse 

http://creativecommons.org/licenses/by/4.0)
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effect of administration of these two drugs 

and whether any of the study drug was 

significantly more efficacious to attenuate 

the hemodynamic response followed by 

laryngoscopy and intubation and to find out 

the better one for the aforesaid purpose. 

Materials and Methods 

A randomized, prospective, single blind 

clinical study was conducted after taking 

approval from the Ethical cum Screening 

Committee of the institution during the time 

span of one and half year. Patients aged 

between 18 to 45 years of both sex wih 

ASA grading I & II and Malampatti grading 

I & II posted for elective surgical 

procedures under general anaesthesia were 

included in our study. A thorough clinical 

history, general survey, systemic 

examination, airway assessment and 

routine preoperative investigation was done 

and relevant findings were noted. 

Patient with severe cardiovascular disease, 

history of coronary artery disease or 

uncontrolled diabetes or uncontrolled 

hypertension, respiratory disease , hepatic 

disease, altered sensorium, patient on alpha 

2 agonist or beta blocker, difficult airway, 

Laryngoscopy and intubation time requiring 

more than 30 seconds or more than two 

attempt and failure to get informed consent 

were excluded from our study. Documented 

informed consent was taken from all 

patients. 

On the night before operation patient were 

given tablet alprazolam 0.5 mg orally and at 

the morning of the day of surgery they were 

pre medicated with Pantoprazole 40 mg 

with sips of water. Continuous monitoring 

of heart rate (HR), noninvasive systolic and 

diastolic blood pressure (SBP and DBP) 

and mean arterial pressure (MAP), 

continuous electrocardiography (ECG) 

monitoring and oxygen saturation (SpO2) 

was done before, during and after the 

procedure. 50 patients were randomly 

allocated in two different groups (n=50), 

Group L(lignocaine) and Group 

N(nitroglycerin). Randomization was 

achieved by closed envelops chosen by the 

patients before the procedure. Group L 

Patients were subjected to lignocaine 

nebulization for 3 minutes before induction, 

4% Lignocaine nebulization 3mg/kg was 

administered to the patient in sitting 

position by asking the patient to inhale the 

drug for 3 minutes. Group N Patients were 

subjected to Nitroglycerin nebulization in a 

dose of 2.5 mg / kg / min for 3 minutes 

before induction. Followed by that 

induction was done with the same drug and 

laryngoscopy was done with the same 

procedure in all patients. 

All patients were given 2mg/kg fentanyl 

before induction and 2mg/kg propofol 

followed by 0.5mg/kg Atracurium to 

facilitate endotracheal intubation. Using 

Macintosh blade, laryngoscopy was done 

and intubation done with appropriate size 

endotracheal tube. After successful 

endotracheal intubation, confirmation of 

correct placement of tube was done by 

bilateral chest auscultation and end tidal 

carbon di oxide monitoring. Maintenance 

of anaesthesia was done by 66% Nitrous 

oxide in oxygen followed by conjunction of 

sevoflurane at titrated MAC values. 

Hemodynamic parameters (HR, SBP, DBP 

and MAP) were recorded in the specific 

time intervals (preoperatively baseline, Pre 

intubation, immediate & 1, 3, 5 and 10 min 

after post intubation (after confirming 

correct tube placement). 

No surgical stimulation was provided 

during the study period and hemodynamic 

changes beyond the study period were not 

considered. At the end of the surgery, the 

patients were adequately reversed and 

monitored in the postoperative recovery 

room. 

Statistical Analysis 

The sample size had been calculated from 

results of previous studies. The collective 

raw data analysis was done by using SPSS 

version 20 software for windows 10. 

Unpaired t test was used to compare two 

means. P value less than 0.05 was 

considered statistically significant. 
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Results 

Demographic variables taken here were 
Age, Sex, Weight, and ASA grading. All 

the variables were comparable with the p 

value < 0.001. There is no significant 

difference between two groups. 

 

Table 1: Comparison of heart rates between and within the study groups at different 

points of time. 
 GROUPS P 

value 

Significance 
 GROUP L GROUP N 

 Mean Median SD Mean Median SD 

HR - baseline 74.58 75.00 3.21 75.04 75.00 3.17 0.471 Not Significant 

HR pre intubation 74.94 75.00 3.11 95.24 95.00 2.70 <0.001** Significant 

HR after 1 min 75.08 75.00 3.05 93.48 93.00 2.84 <0.001** Significant 

HR after 3 min 74.94 75.00 3.37 85.54 86.00 3.04 <0.001** Significant 

HR after 5 min 74.44 74.50 2.98 84.50 84.00 3.22 <0.001** Significant 

HR after 10 min 74.46 74.50 3.21 74.46 74.50 3.21 1.000 Not Significant 
 
 

When preoperative baseline heart rate was 

compared between the two groups, no 

statistically significant difference was 

found. After giving the induction agent 

before intubation, it showed a significant 

decrease in heart rate of both the groups. 

With analgesic fentanyl, before intubation, 

there was significant reduction of heart rate 

in group L, but in group N, increase in heart 

rate in seen, that was statistically 

significant. The same trend continued in all 

readings of HR till 10 minutes of post 

intubation. Post intubation HR in group L 

came to the baseline preoperative level in 

group L. In N group the heart rate was 

persistently raised in post intubation which 

was significant. After intubation next 1, 3, 

5 minutes and 10 minutes period heart rate 

were less than preoperative baseline level in 

group L. In group N heart rate was 

persistently increased in post intubation 1, 

3,5 minutes with a decreasing trend and at 

10 minutes interval it came to almost near 

baseline level. Respective p values for 1 

minute, 3 minute, 5minute and 10 minutes 

were <0.001, 0.001, 0.010, and all the 

values were statistically significant. 

Table 2: Comparison of Systolic Blood Pressure between and within the study groups at 

different points of time. 

 GROUPS P 

value 

Significance 

GROUP L GROUP N 

Mean Median SD Mean Median SD 

SBP - PREOP 

BASELINE 
114.78 115.00 3.59 115.42 116.00 2.70 0.390 Not 

significant 

SBP - PRE- 

INTUBATION 

115.10 115.00 3.27 105.00 105.00 3.32 <0.001** Significant 

SBP - AFTER 

1 MIN 

113.88 114.00 3.01 106.20 107.00 3.05 <0.001** Significant 

SBP - AFTER 

3 MINS 

114.58 114.50 3.48 105.24 105.00 3.03 <0.001** Significant 

SBP - AFTER 

5 MINS 

115.02 114.50 3.29 104.64 104.50 3.27 <0.001** Significant 

SBP - AFTER 

10 MINS 

114.60 114.00 3.22 114.50 114.00 3.19 0.917 Not 

significant 
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Table 3: Comparison of Diastolic Blood Pressure between and within the study groups 

at different points of time 
 GROUPS Significance 
 Group L Group N P value 
 Mean Median SD Mean Median SD 

DBP – Pre op 
Baseline 

74.70 74.50 3.36 75.66 76.00 3.13 0.145 Not 
significant 

DBP – Pre 
intubation 

75.12 75.00 2.80 65.52 66.00 2.97 <0.001** Significant 

DBP – AFTER 
1 min 

74.60 74.50 3.00 63.86 64.00 2.74 <0.001** Significant 

DBP – AFTER 
3 min 

74.54 74.00 3.16 65.38 65.00 3.19 <0.001** Significant 

DBP – AFTER 
5 min 

74.64 74.50 3.09 64.92 64.50 3.07 <0.001** Significant 

DBP – AFTER 
10 min 

75.16 75.00 3.16 74.42 74.00 3.12 0.236 Not 

significant 

Table 4: Comparison of Mean Blood Pressure between and within the study groups at 

different points 
 GROUPS P value Significance 
 Group L Group N 

 Mean Median SD Mean Median SD 

MAP – Pre op 

Baseline 

88.06 88.17 2.53 88.91 89.33 2.33 0.099 Not 

significant 

MAP – Pre 
intubation 

88.45 88.67 2.19 78.68 78.67 2.30 <0.001** Significant 

MAP – AFTER 
1 min 

87.69 87.83 2.27 77.97 77.67 2.03 <0.001** Significant 

MAP – AFTER 
3 min 

87.89 87.17 2.53 78.67 78.33 2.07 <0.001** Significant 

MAP – AFTER 
5 min 

88,10 88.17 2.50 78.16 78.67 2.22 <0.001** Significant 

MAP – AFTER 
10 min 

88.31 88.33 2.43 87.78 87.67 2.05 0.252 Not 
significant 

 

When the preoperative baseline SBP, DBD 

& MAP were compared between two 

groups, no statistically significant 

difference was found (p value=0.390). 

After giving the induction agent before 

intubation, we found a significant decrease 

in SBP, DBP & MAP in both groups, which 

was more prevalent in N group. (p value < 

0.001). In the post intubation phase SBP, 

DBP and MAP remain below baseline in 

both groups which remains relatively less in 

group N (p value< 0.001), which is highly 

significant. In case of SBP, the p values for 

immediate post intubation,1 minute, 

3minute, are <0.001, that is statistically 

significant. But p value of SBP recorded 

after 10 minutes of intubation was 0.917, 

which is not statistically significant. Which 

denotes the SBP variation in both groups 

significant up to 3 minutes, but from 5 

minute onward, the variation is not much 

significant. 

In case of DBP, the p values immediately 

after 1 minute and 3 minutes, and 5 minutes 

were<0.001, which makes the difference 

between both the group significant, but the 

p value after 10 minutes was 0.236 (>.001), 

which makes the difference between DBPs 
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of both the group are not significant at 10 

minutes post intubation. 

In case of MAP, the p values of 1 minute, 3 

minutes were <0.001, which makes the 

difference between both the group 

significant, but the p value after10 minutes 

was>0.001, which makes the difference 

between both the groups no significant after 

10 minutes of intubation. 

 

Table 5: Comparison of SpO2 between and within the study groups at different points of 

time 
 GROUPS Significance 
 GROUP L GROUP N P 

value  Mean Median SD Mean Median SD 

SpO2 – Preop 

baseline 
99.40 99.00 0.49 99.40 99.00 0.49 1.000 Not 

Significant 

SpO2 – Pre 

intubation 
99.58 100.00 0.50 99.48 99.00 0.50 0.319 Not 

Significant 
SpO2 – After 1 

min 
99.50 99.50 0.51 99.40 99.00 0.49 0.317 Not 

Significant 

SpO2 – After 3 

min 
99.50 99.50 0.51 99.42 99.00 0.50 0.425 Not 

Significant 

SpO2 – After 5 

min 
99.64 100.00 0.48 99.58 100.00 0.50 0.541 Not 

Significant 

SpO2 – After 10 

min 
99.48 99.00 0.50 99.46 99.00 0.50 0.842 Not 

Significant 
 

The two groups were statistically 

comparable with respect to pulse oximetry 

measurement. With the p value of >.001 the 

difference between both the groups was 

statistically not significant. 

Regarding other post-operative 

complications, two patients in group L and 

no patient in group N suffered bradycardia. 

Intravenous Atropine 0.6 gm was 

administered to normalize the heart rate. 8 

patients in group N complained of headache 

during immediate and early postoperative 

period which resolved with Paracetamol 

infusion. Postoperative hypotension was 

seen in one patient in group L, three patients 

in group N. 

They were treated with intravenous colloid 

infusion. SpO2 <92% was seen in two 

patients in group L, three patients in group 

N, which was treated with Oxygen 6L/min 

via facemask. None of them needed re- 

intubation or postoperative mechanical 

ventilation. 2 patients in each group 

complained of shivering in the recovery 

room which was corrected by covering the 

patient with warm blanket and oxygen 

supplementation. Postoperative nausea was 

complained by 2 patients in each groups L 

and 3 patients in group N, all of whom were 

treated with intravenous Ondansetron. 

Discussion 

The effects of laryngoscopy and intubation 

on the cardiovascular system were noted in 

1940 by Reid LC and Brace DE [11]. They 

concluded that cardiac reflex could 

originate in trachea, larynx, bronchi and 

lungs. They termed the reflex vasovagal as 

both the afferent and efferent path of the 

reflex was assumed from Vagus nerve. S 

Singh and J.E. Smith et al in the year 2003 

said these changes may be due to 

stimulation of cardio accelerator nerve 

fibers implying an increase in cardiac 

sympathetic tone rather than increase in 

vagal tone [12]. 

The main factor mainly influencing the 

cardiovascular changes associated with 

laryngoscopy and intubation are age, drugs, 

type and duration of procedure, hypoxia and 

hypercarbia. With aging, variation of heart 

rate to stressful stimulus decreases 
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[13]. Marked fluctuations in hemodynamic 

response have also been reported in 

geriatric patients [14]. Therefore, patients 

with an optimum age range of 18 to 45 

years, were selected for this study. As we 

know difficult intubation takes longer time 

and that will result in marked hemodynamic 

surge even in pre-medicated healthy 

individual patient with predicted difficult 

airway with higher Mallampati grade three 

and four were excluded from this study. 

Lignocaine and GTN both are mainly 

metabolized by liver and lignocaine is 

excreted by kidney. Patients with 

septicemia, diabetes mellitus, autonomic 

dysfunction, altered sensorium, patient on 

beta blocker therapy, patient having hepatic 

disease or renal disease have been excluded 

from the study. Because if drug toxicity set 

in we cannot distinguish it in early stage. 

Mechanism of action of these two drugs are 

different. 

Nitroglycerin acts as a potent vasodilator, it 

gets absorbed in the mucous membrane, 

reaches the blood flow and causes coronary 

vasodilation and causes reflex increase in 

myocardial contractility and heart rate. By 

causing systemic vasodilation it causes 

hypotension. Whereas lignocaine acts as a 

local anesthetic agent to the oropharynx 

which prevents sensory stimulation during 

laryngoscopy and prevents sympatho 

adrenal surge. In our study, Baseline heart 

rate was comparable in both the groups. 

After giving induction agent before 

performing intubation, there was 

significant decrease in heart rate in 

lignocaine group. In lignocaine group the 

reduction in heart rate was due to cardiac 

depressant effect of propofol and fentanyl. 

In nitroglycerin group, there was rise in 

heart rate. Glycerine tri nitrate (GTN), due 

to its direct coronary vasodilatory action 

causes a reflex increase in myocardial 

contractility and rise in heart rate. The 

decrease in blood pressure in group N was 

due to reflex increase in myocardial 

contractility caused by GTN. Difference 

between the heart rate was significant from 

pre-intubation upto 5 minutes post 

intubation followed by a decreasing trend. 

All the p values were statistically 

significant. 

The decrease in BP in group N is very  

significant for all three parameters SBP, 

DBP and MAP. Since induction, up till 5 

minutes after intubation patient remains 

hypotensive in group N. After that there is 

gradual rise in blood pressure from 5 to 10 

minutes. For all three parameters we are 

measuring difference in between values of 

two groups for last recordings of 5and 10 

minutes are not significant. 

In both groups peak hemodynamic surge 

were observed in post intubation phase. Post 

intubation HR in L group was almost same 

with respect to baseline. Whereas group N 

there was 21.3% rise in HR at the same 

time. Their difference in HR was 

statistically highly significant (p value 

0.001)). SBP, DBP and MAP differences in 

between two groups were nonsignificant 

5minutes onwards. This finding shows that 

plasma catecholamine concentration comes 

down by 5 minutes after laryngoscopy. This 

finding is in support with the study by 

Montazeri et al (2011) [15]. 

In our study, few patients in both groups 

showed certain dysrhythmias during 

laryngoscopy and intubation on continuous 

ECG tracing. These included mostly sinus 

tachycardia and ventricular premature 

contractions. All though none of these 

dysrhythmias reached alarming levels 

during the study to require treatment and 

converted to normal sinus rhythm 

spontaneously. It has been shown by 

various authors that reflex autonomic 

responses provoked by laryngoscopy and 

endotracheal intubation could cause various 

types of dysrhythmias. 

In the year 1995 Hwang JJ, et al [16] 

conducted a study about the use of intra 

nasal nitroglycerin to prevent pressor 

response during intubation in general 

anesthesia. But they concluded intranasal 

NTG does not attenuate the pressor 

response to laryngoscopy and tracheal 

intubation. Jain M, et. al. [17] in the year 
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2008 conducted a study for efficacy of 

topical lignocaine spray(10%) applied 

before the induction of anesthesia and 

concluded that it was an effective method 

for attenuating but not abolishing the 

pressor response to laryngoscopy and 

intubation without producing an increased 

risk of hypotension. Qureshi FM et al [18] 

in 2013 and Manjunath HG, et al [19] in 

2015 did a clinical study with 10% 

lignocaine spray to show attenuation of 

hemodynamic response to direct 

laryngoscopy and intubation and concluded 

that 10% lignocaine spray is a simple and 

probably one of the most effective methods 

in attenuating hemodynamic response. In 

the year 2016 Kumari I, et al [20] found that 

NTG lingual spray in dose of 0.4 mg (1 

spray) or 0.8 mg (2 sprays) was effective in 

attenuation of intubation induced 

hemodynamic response, in preventing 

significant rise in SBP, DBP and MAP 

compared to control group. 

In the year 2017 Madhuri Gopal V et al. 

[21] conducted a comparative study of 

pressor response to laryngoscopy and 

intubation with oral spray of nitroglycerin 

and oropharyngeal spray of lignocaine and 

concluded that Lignocaine spray group 

patients who received 10 puffs (100 

microgram) oropharyngeal spray 3 minutes 

before induction, there was a significant rise 

in the mean heart rate, SBP, DBP, mean 

arterial pressure occurred one minute 

following laryngoscopy and intubation than 

the patients receiving Nitroglycerine spray. 

Conclusion 

From our study we can conclude that 

attenuation of heart rate is better with 

lignocaine nebulization but the attenuation 

of blood pressure is better with 

Nitroglycerine nebulization compared after 

direct laryngoscopy and intubation. A few 

patients in both groups showed certain 

dysrhythmias during laryngoscopy and 

intubation on ECG monitoring. However, 

none of these dysrhythmias reach alarming 

levels or required intervention. 

Serum catecholamines are the most 

important markers to access the 

sympathoadrenal stress response to any 

stimulus. One of the major limitations of 

the study is, we could not measure its level 

at various phases in each patient due to 

scarcity of resources in this study. 
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