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ABSTRACT

Introduction: Laryngoscopy and tracheal intubation causes significant sympathetic response resulting
in hypertension and tachycardia. In individuals with systemic hypertension, coronary artery disease,
cerebrovascular disease and intracranial aneurysm, the effect of this transient sympathetic response
can evoke life threatening conditions like pulmonary oedema, cardiac failure and cerebrovascular
haemorrhage.

Methods: Patients were randomly divided into two groups, 30 in each group. Group I received 50
mg of esmolol and group II received lignocaine 2 mg/kg. Haemodynamic parameters like pulse,
systolic blood pressure, diastolic blood pressure and mean arterial pressure were measured before
induction of anaesthesia, immediately after intubation then at intervals of one minute, three minutes,
five minutes, seven minutes and 10 minutes.

Results: There was no significant difference in demographic or base line vital signs between two
groups (Table 1). The mean systolic blood pressure (SBP) increased on laryngoscopy and tracheal
intubation by 15 mmHg in the group I whereas in group Il it was 17.4 mmHg. There was a significant
rise in diastolic blood pressure (DBP) in both the groups, but the rise was lesser in group II than in
group L.

Conclusion: Both esmolol and lignocaine were not effective in attenuating hemodynamic stress
response to laryngoscopy and tracheal intubation; however esmolol was superior to lignocaine in
blunting the stress response.
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INTRODUCTION

Laryngoscopy and tracheal intubation are noxious
stimuli that produce marked sympathetic response
manifesting as hypertension and tachycardia.’ In
susceptible individuals, especially those with systemic
hypertension, coronary artery disease, cerebrovascular
disease and intracranial aneurysm, the effect of
this transient sympathetic response can evoke life
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threatening conditions,? and have been recognized as a
potential source of a number of complications, including
pulmonary oedema, cardiac failure and cerebrovascular
haemorrhage.
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Direct laryngoscopy and endotracheal intubation
frequently induces a cardiovascular stress response
characterized by hypertension and tachycardia due to
reflex sympathetic simulation. The response is transient;
occurring 30 seconds after intubation and lasting for
less than 10 minutes.® It may be well tolerated in
healthy people, but may be hazardous in patients with
hypertension, coronary artery disease, cerebrovascular
disease, myocardial infarction and thyrotoxicosis.*

Table1. Demographic Data of the Patients.

Charac- Esmolol Lignocaine Signifi-
teristics Group | Group I cance
Age [years] 38.3+9.8 36.56+9.8 p=0.47
Weight [kg] 57.4+11.9 55.3£11.6 p=0.49
SurgeryTime 71.7+40.1 68.3+39.7 p=0.74
[minute]

Basal heart 82.2+15.4 85.1+14.4 -

rate [Bpm]

Basal SBP 128.5+18.3 128.4+14.1 -

[mm Hgl

Basal DBP  78.4+10.1 78.5+10.7 -

[mm Hgl

MAP [ 100.4+12.2 99.2+12 -
mmHg]

forms topical as well as intravenous, where intravenous
lidocaine and chloroprocaine showed promising results.

METHODS

A prospective double blind comparative study was
conducted in Bir Hospital among patients who underwent
surgery under general anaesthesia. Sixty patients with
American society of anaesthesiologist (ASA) - | and I
were included in the study after obtaining institutional
approval and written informed consent. Following
patients were excluded:

1. Patients who did not meet the criteria for ASA | and
Il

2. Patients with difficult laryngoscopy and intubation.

3. Patients with history of hypertension and
cardiovascular disease.

4. Patients with history of allergy to lignocaine and
esmolol.

Patients were randomly divided into two groups. Group

I-esmolol [n=30] and group ll-lignocaine [n=30].

Group | received esmolol 50 mg bolus and group Il

received lignocaine 2mg/kg body weight. All patients

were premedicated with diazepam 5mg (<50kg body

weight) and 10 mg (>50kg body weight) orally at night.

Recently, it has been demonstrated that there is an
increase in plasma concentration of adrenaline and
noradrenaline to this stimuli.>¢ The cardiovascular
response to laryngoscopy and tracheal intubation
include hypertension, tachycardia and compromise in
myocardial oxygen demand and supply ratio leading to
myocardial ischaemia and subsequently various types
of dysarrythmias. In 1940, Reid and Brace were the
first to report the circulatory response to laryngeal and
tracheal stimulation in anaesthetized man. These were
tachycardia and rise in arterial blood pressure.’

In 1964, Takeshima, Noda and Higaki found a mean
rise in arterial blood pressure of 20mmHg at the time
of laryngoscopy and tracheal intubation. From this
they concluded that laryngoscopy was a more potent
stimulus for hypertension than intubation.®

Various methods have been suggested to attenuate
these responses including the use of a variety of
inhalation anaesthetic agents, calcium channel
blockers, narcotics, magnesium, alpha-2 agonist, beta-
blockers, local anaesthetic agents and combination of
these drugs. A combination of esmolol and alfentanil
has been shown to reliably suppress the response to
laryngoscopy and intubation. Local anaesthetics such
as lignocaine and chloroprocaine were tried in both
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Table 2. Comparison of haemodynamic variables
between esmolol and lignocaine [HR, DBP and MAP]
just after laryngoscopy and tracheal intubation.

After
laryngoscopy . .
and tracheal Esmolol Lignocaine p-value
intubation
Heart rate [HR] 100.7 +
.0x . .
A 13.3 114.8+£17.5 0.001
Systolic blood 143.5+
pressure [SBP] 145.8+20.5 0.690
23.9
[mmHg]
Diastolic blood 99.7 +
pressure [DBP] 97.9+13.1 0.640
16.3
[ mmHg]
Mean arterial 118.1 +
pressure [MAP] 18.2 116.1+£14.6 0.630

[ mmHg]

After receiving the patient in operation theatre, an
intravenous line was secured and continuous monitoring
(ECG, pulse oxymetry and NIBP) was started after
prehydrated with 500 ml of ringer lactate solution. The
base line values [heart rate, SBP, DBP and Mean Arterial
Pressure (MAP)] were recorded. Patients were randomly
allocated to receive either intravenous (IV) esmolol 50
mg bolus or IV lignocaine 2mg/kg body weight and drug
was given two minutes before induction.
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Anaesthesia was induced with IV pethidine 0.5 mg/kg,
IV sodium thiopentone 5 mg/kg and IV succinylcholine
2 mg/kg was given to facilitate intubation. One minute
after IV administration of succinylcholine and three
minutes after the trial drug, laryngoscopy was performed
and trachea intubated with an endotracheal tube and
ventilated with oxygen and halothane. Relaxation was
provided by IV vecuronium in the dose of 0.08 mg/kg
and supplemented with 1/4" of initial dose whenever
necessary.

Table 4. Haemodynamic variables three minutes af-
ter intubation.

Table 3. Haemodynamic differences between two
groups one minute after intubation.

1 minute
after Esmolol
intubation

Lignocaine p-value

Heart rate

94.0+13.3
[HRI[ bpm]

104.6 £15.7 0.006
Systolic
blood
pressure
[SBP]
[mmHg]

129.0+20.3 126.0+£13.8 0.610

Diastolic
blood
pressure
[DBP]
[mmHg]

88.1+£14.2 83.8%x31.1 0.220

Mean arterial
pressure
[MAP]
[mmHg]

103.6+16.2 101.0£13.4 0.520

3 minutes
after Esmolol
intubation

Lignocaine p-value

Heart rate
[HRI [bpm]

Systolic blood
pressure
[SBP] [mmHg]

Diastolic

ol
blood 706+13.9 12 0.78
pressure 11.5

[DBPI[mmHg]
Mean arterial
pressure
[MAP] [
mmHg]

81.6+ 12.0 88.2+15.6 0.07

111.3+
106.5+19.5 13.5 0.27

84.9+ 14,7 85.8+ 9.1 0.76

Table 5. Haemodynamic variables five minutes after
intubation.

Haemodynamic variables were recorded immediately
after intubation and after one, three, five, and seven
and 10 minutes of intubation. During these 10 minutes,
all surgical stimulations were avoided. Heart rate and
blood pressure were recorded every 10 minutes till the
end of surgery. At the end of surgery, the effects of
muscle relaxant were reversed with 0.05 mg/kg of IV
neostigmine and 0.02 mg/kg of IV atropine.

RESULTS

Out of 60 patients involved, age in group | varied from
21 to 55 years (mean 38.3 £9.8 years). In group I,
the age ranged from 20 to 55 years (36.5 +9.8 years).
There were nine males and 21 females in group | and
11 males and 19 females in group Il.
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5 minutes i
after Esmolol Lignocaine
. . value
intubation
Heart rate

75.9+10.6 80.0+13.7 0.19
[HRI [bpm]

Systolic blood

pressure [SBP] 100.1+18.3 100.6+13.5 0.89
[mmHg]

Diastolic

blood pressure 65.1+12.9
[DBP] [mmHg]
Mean arterial
pressure
[MAP] mmHg]

63.8+11.6 0.68

77.8+£15.4 79.6+10.3 0.61

Table 6. Haemodynamic variables seven minutes after
tracheal intubation.

7 minutes after . . p-
. . Esmolol Lignocaine
intubation value

Heart rate [HR]

70.0+15.9
[bpm]

76.0+13.7 | 0.07
Systolic blood
pressure [SBP]
[mmHg]

102.5+15.9 [ 96.1+12.3 | 0.08

Diastolic blood

pressure [DBP][ [67.3+12.4 [62.6+11.8 |0.14
mmHg]

Mean arterial

pressure [MAP] |80.6+14.8 74.0£10.5 | 0.05

mmHg]
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Table 7. Haemodynamic variables 10 minutes after
tracheal intubation.

10 minutes . . p-

. . Esmolol Lignocaine
after intubation value
Heartrate MRl ) 115.0  72.9415.2 0.02

[bpm]

Systolic blood
pressure [SBP]
[mmHg]

102.56+16.3 98.0+x14.3 0.26

Diastolic blood
pressure [DBP]
mmHg]

68.0+14.5 62.6+12.4 0.13

Mean arterial
pressure [MAP]
[mmHg]

80.1+156.0 76.5+14.2 0.34

DISCUSSION

The precise mechanism which leads to the
haemodynamic response to laryngoscopy and tracheal
intubation probably involves intense sympathetic
discharges caused by stimulation of epipharynx and
laryngopharrynx.® Hassan concluded that during
laryngoscopy and endotracheal intubation placing
of tube through the cords and inflating the cuff
in infraglottic region contributes significantly to
sympathoadrenal response caused by supraglottic
stimulation.® Shribman et al showed in 24 patients
undergoing elective surgery, that laryngoscopy alone
increased blood pressure and that laryngoscopy
and intubation together increased both HR and BP.®
The study also demonstrated an increase in serum
catecholamine levels during laryngoscopy with and
without concomitant intubation, which is a possible
cause of these haemodynamic changes.

The cardiovascular response to laryngoscopy and
tracheal intubation includes hypertension and
tachycardia and compromises in myocardial oxygen
demand and supply ratio leading to myocardial ischaemia
and subsequently various types of dysarrythmias.®

This study was undertaken to compare the
effectiveness of lignocaine and esmolol in blunting
the stress response to laryngoscopy and tracheal
intubation and also to find out change in heart rate and
blood pressure [SBP, DBP and MAP].

In this study where esmolol was administered, heart
rate increased in an average by 18.5 bpm just after
laryngoscopy and tracheal intubation (p<0.001) and
normalized to its base line value in three minutes
(p=0.83). However, esmolol could not attenuate the
heart rate in response to laryngoscopy and tracheal
intubation. Moreover, increase in heart rate was less
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in comparison to group. Other studies have shown
that esmolol could not attenuate intubation reflex
completely which is consistent with the findings from
this study. Chunk KS et al, used esmolol 2 mg /kg
two minutes before RSI of anaesthesia and found that
heart rate was increased in 34% patients (p <0.05)."°
In the same way, Helfman SM et al used esmolol 150
mg two minutes before intubation and noted that heart
rate increased in 18 % £5% [p<0.05].11 Kindler CH,
Schumacher PG et al used esmolol 1Tmg/kg and 2
mg/kg and found that in both doses of esmolol the
proportion of patients with a maximum HR exceeding
90 bpm is same (in 2 of 15 ) [p<0.05]."2

Rathore A et al, found that 50 mg, 100 mg and 150
mg of esmolol hydrochloride could not blunt the HR in
response to laryngoscopy and intubation.’®

In the same way, Feng CK et al, also used esmolol 2
mg/kg three minutes before intubation and they found
incidence of tachycardia [heart rate>100 bpml] in
three out of 20 [15%] patients significantly lower than
17 of 20 (85%) in controlled group.'

Miller DR et al, demonstrated that a 100mg bolus
of esmolol is safe and effective for controlling the
haemodynamic response to tracheal intubation.' In
this study, potent opioids (fentanyl or sufentanyl )
were used but in our study pethidine was used.

In lignocaine group of our study, heart rate was
increased by an average 29.7 bpm following
laryngoscopy and tracheal intubation (p= <0.001) and
it was decreased to its baseline value in five minutes
of intubation (p=0.04). It showed that lignocaine was
not effective in attenuating heart rate in response to
tracheal intubation. Other studies also reported that
lignocaine did not attenuate heart rate in response to
tracheal intubation.

Singh H et al,’® Kindler CH et al,'? Kim WY et al,’” and
Wilson IG et al,'® reported that lidocaine 1.5 mg/kg,
was ineffective in controlling heart rate in response
to tracheal intubation found that 1.5 mg/kg lidocaine
was not able to control heart rate in response to
laryngoscopy and intubation.

CONCLUSIONS

Our study showed that 50 mg of esmolol and 2 mg/
kg of lignocaine could not attenuate the hemodynamic
stress response produced by laryngoscopy and tracheal
intubation. The mean heart rate was increased in
esmolol and lignocaine groups by an average of 18.5
bpm and 29.7 bpm respectively (p<0.001) just after
intubation. These values were normalized to its baseline
values only after three minutes of intubation in esmolol
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and five minutes in lignocaine (p=0.83, 0.33). After
that, mean heart rate was decreased significantly in
both groups.

Likewise, SBP increased significantly in both groups,
in esmolol group by an average of 18 mmHg and in
lignocaine by 17.4 mmHg with p<0.001 and the SBP
values came down its basal values only after one minute
with p=0.88 and p=0.55 respectively. After that, SBP
was decreased significantly in both groups.

In the same way, DBP was increased by an average
of 21.3 mmHg in esmolol group and by 19.4 mmHg
in lignocaine group (p<0.001) and came down to its

baseline value only after three minutes of intubation
(p=0.002, 0.001). After that, DBP was decreased
below baseline values till 10 minutes.

This study showed that both drugs with specified
quantities are not effective in blunting haemodynamic
stress response produced by laryngoscopy and tracheal
intubation. However, esmolol is better than lignocaine
to attenuate the stress response.
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