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ABSTRACT

Background:Direct laryngoscopy and endotracheal intubation during induction of general anaesthesia are well-recognized
stimuli that trigger marked sympathetic activation. This response is characterized by tachycardia, hypertension, and
increased myocardial oxygen demand due to catecholamine release. Although these transient hemodynamic changes are
usually tolerated by healthy individuals, they may lead to serious complications such as myocardial ischemia, arrhythmias,
and cerebrovascular events in vulnerable patients. Several pharmacological agents have been investigated to attenuate these
responses. Dexmedetomidine, a selective o2-adrenergic receptor agonist, and esmolol, a short-acting cardioselective p1-
adrenergic blocker, are commonly used agents for controlling peri-intubation hemodynamic responses.

ObjectiveTo evaluate and compare the effectiveness of intravenous dexmedetomidine and esmolol in attenuating
hemodynamic and blood glucose responses associated with laryngoscopy and endotracheal intubation during general
anaesthesia.

MethodsThis prospective observational study included 60 adult patients aged 18—60 years belonging to ASA physical status
I or II who underwent elective surgical procedures under general anaesthesia. Patients were divided into three groups of 20
each: control group (no study drug), dexmedetomidine group receiving intravenous dexmedetomidine 1 pg/kg before
induction, and esmolol group receiving intravenous esmolol 50 pg/kg prior to induction. Hemodynamic parameters
including heart rate, systolic blood pressure, diastolic blood pressure, and mean arterial pressure were recorded at baseline,
after drug administration, immediately after intubation, and at 3, 5, and 10 minutes post-intubation. Capillary blood glucose
levels were measured preoperatively and 30 minutes following intubation. Statistical analysis was performed using
appropriate comparative tests, with p <0.05 considered statistically significant.

Results:Baseline demographic and hemodynamic parameters were comparable among the groups. Immediately after
intubation, heart rate increased significantly in the control group (102.5 + 12.3 bpm) compared with the dexmedetomidine
group (86.7 £ 9.4 bpm) and esmolol group (88.1 = 9.2 bpm) (p < 0.001). Similarly, systolic blood pressure rose markedly
in the control group (146.3 + 13.5 mmHg) compared with dexmedetomidine (128.6 = 11.4 mmHg) and esmolol (130.2 +
10.9 mmHg) groups (p < 0.001). Diastolic blood pressure and mean arterial pressure also showed significantly smaller
increases in both treatment groups. The incidence of tachycardia (>100 bpm) was highest in the control group (40%)
compared with 10% in the dexmedetomidine group and 15% in the esmolol group. Blood glucose levels increased in all
groups after intubation but were highest in the control group (118.6 + 10.7 mg/dl) compared with dexmedetomidine (111.4
+ 9.6 mg/dl) and esmolol (106.3 + 9.2 mg/dl) groups.

Conclusion:Both dexmedetomidine and esmolol effectively attenuate the hemodynamic responses associated with
laryngoscopy and endotracheal intubation. These agents significantly reduce tachycardia and hypertension compared with
the control group and contribute to improved perioperative hemodynamic stability. Esmolol also demonstrated a slightly
greater reduction in the metabolic stress response as reflected by smaller increases in blood glucose levels.
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INTRODUCTION

General anaesthesia is defined as a reversible state of
unconsciousness characterized by amnesia, analgesia,
immobility, and suppression of reflex responses to surgical
stimulation. Modern anaesthetic practice utilizes a balanced
technique that combines hypnotic agents, analgesics, and
neuromuscular blocking drugs to facilitate surgical
procedures while ensuring adequate airway control and
ventilation. Endotracheal intubation following direct
laryngoscopy remains a fundamental component of airway
management during the induction of general anaesthesia,
enabling controlled ventilation and protecting the airway
from aspiration. [1]

Surgical care represents a major component of global
healthcare delivery. With advances in medical technology
and improved surgical accessibility, the number of surgical
procedures  performed worldwide has increased
substantially. It is estimated that more than 300 million
surgical procedures are carried out annually across the
globe, highlighting the growing demand for operative care.
Despite this increasing surgical volume, a significant
disparity persists in access to safe surgical and anaesthesia
services. Approximately 5 billion people worldwide lack
access to safe, timely, and affordable surgical and
anaesthesia care, particularly in low- and middle-income
countries. These statistics emphasize the importance of safe
anaesthetic management and the need for strategies that
minimize perioperative complications and improve surgical
outcomes. [2]

Direct laryngoscopy and endotracheal intubation are
recognized as potent noxious stimuli that trigger
sympathetic nervous system activation. Mechanical
stimulation of the epiglottis, larynx, and trachea results in a
surge of circulating catecholamines, leading to tachycardia,
hypertension, and increased myocardial oxygen demand.
The hemodynamic response usually begins within seconds
of laryngoscopy, peaks within one to two minutes, and
returns to baseline within approximately five to ten minutes
after intubation. Although this transient response is often
tolerated in healthy individuals, it may lead to serious
complications in patients with pre-existing cardiovascular
or cerebrovascular diseases, including arrhythmias,
myocardial ischemia, heart failure, and intracranial
hemorrhage. Consequently, attenuation of the pressor
response associated with laryngoscopy and tracheal
intubation remains an important goal in anaesthetic
practice. [3]

Several pharmacological and non-pharmacological
approaches have been investigated to reduce the
sympathetic response associated with airway manipulation.
These include the use of topical local anaesthetic agents
such as lignocaine, deeper planes of anaesthesia achieved
with intravenous or inhalational agents, opioid analgesics,
vasodilators, calcium channel blockers, and beta-adrenergic
antagonists. Despite the availability of these strategies, no
single method has been identified as universally ideal, and
ongoing research continues to explore pharmacological
agents capable of providing effective attenuation of
hemodynamic responses without producing significant
adverse effects. [4]
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Dexmedetomidine is a highly selective a2-adrenergic
receptor agonist that produces sedation, anxiolysis,
analgesia, and sympatholysis with minimal respiratory
depression. It acts centrally by decreasing sympathetic
outflow and inhibiting norepinephrine release, thereby
promoting hemodynamic stability during stressful
perioperative events. Owing to these pharmacological
properties, dexmedetomidine has gained increasing
attention as an adjunct in anaesthesia for attenuating the
cardiovascular responses associated with laryngoscopy and
endotracheal intubation. [5]

Esmolol is an ultra-short acting cardioselective PI-
adrenergic receptor antagonist widely used in perioperative
settings for the control of tachycardia and hypertension. Its
rapid onset and short elimination half-life make it
particularly useful in situations requiring transient
suppression of sympathetic responses, such as during
laryngoscopy and intubation. By blocking B1-adrenergic
receptors in the myocardium, esmolol reduces heart rate,
myocardial contractility, and cardiac output, thereby
limiting the hemodynamic response to sympathetic
stimulation. [6]

Educational resources and contemporary anaesthesia
practice guidelines emphasize that airway instrumentation
during anaesthesia induction remains one of the most
significant triggers of sympathetic activation. Appropriate
pharmacological interventions can therefore play a crucial
role in maintaining perioperative hemodynamic stability
and reducing the risk of cardiovascular complications
during airway manipulation. [7]

International clinical guidelines for procedural sedation and
anaesthesia further highlight the need for evidence-based
pharmacological  strategies that can  minimize
hemodynamic fluctuations while preserving adequate
ventilation and oxygenation during airway instrumentation.
The selection of appropriate pharmacological agents is
therefore essential to ensure patient safety and improve
perioperative outcomes. [8]

Despite the widespread use of both dexmedetomidine and
esmolol in clinical anaesthesia practice, there remains
ongoing interest in determining their relative effectiveness
in attenuating the hemodynamic and metabolic responses
associated with laryngoscopy and endotracheal intubation.
Airway manipulation not only triggers cardiovascular
responses but may also induce neuroendocrine stress
responses that can influence metabolic parameters such as
blood glucose levels. Understanding the comparative
effects of these pharmacological agents on both
hemodynamic and metabolic responses may provide
valuable insights for optimizing perioperative management.
In this context, the present study was undertaken to evaluate
and compare the effects of intravenous esmolol and
dexmedetomidine in attenuating the hemodynamic
responses—particularly heart rate and blood pressure
changes—as well as the blood glucose response associated
with laryngoscopy and endotracheal intubation in patients
undergoing elective surgical procedures under general
anaesthesia.
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METHODOLOGY

The present study was conducted as a prospective
observational study to evaluate and compare the effects of
intravenous esmolol and dexmedetomidine in attenuating
the hemodynamic and blood glucose responses associated
with laryngoscopy and endotracheal intubation in patients
undergoing elective surgical procedures under general
anaesthesia. The study was carried out in the Department of
Anaesthesiology at Sree Balaji Medical College and
Hospital, Chennai, a tertiary care teaching hospital. The
study was conducted over a period of six months, during
which eligible patients scheduled for elective surgeries
under general anaesthesia were screened and enrolled.

A total of 60 adult patients aged between 18 and 60 years
were included in the study. Only patients belonging to
American Society of Anesthesiologists (ASA) physical
status I and II and scheduled for elective surgical procedures
requiring laryngoscopy and endotracheal intubation under
general anaesthesia were considered eligible. Patients who
were willing to participate and provided written informed
consent were included in the study. Patients were excluded
if they were younger than 18 years or older than 60 years,
had ASA physical status III or higher, were pregnant or
lactating, had severe cardiovascular disease, had a known
allergy or contraindication to the study drugs, or had
significant comorbid conditions such as hypertension or
diabetes mellitus.

Prior to commencement of the study, approval was obtained
from the Institutional Ethics Committee, and written
informed consent was obtained from all participants after
explaining the objectives and procedures involved in the
study. All patients underwent a detailed pre-anaesthetic
evaluation including history taking, clinical examination,
and routine investigations as per institutional protocol.
Patients were advised to remain nil per oral (NPO) for at
least 10 hours prior to surgery. On the day of surgery, all
patients received oral premedication with midazolam 3.75
mg before shifting to the operation theatre.

In the operating theatre, patients were connected to standard
monitoring devices including electrocardiography (ECG),
non-invasive blood pressure monitoring, and pulse
oximetry. Baseline hemodynamic parameters such as heart
rate, systolic blood pressure, diastolic blood pressure, mean
arterial pressure, and oxygen saturation were recorded prior
to the administration of the study drugs.

The enrolled patients were divided into three groups
consisting of 20 patients each. Patients in Group A (control
group) did not receive either of the study drugs prior to
induction of anaesthesia. Patients in Group B
(dexmedetomidine =~ group)  received  intravenous
dexmedetomidine at a loading dose of 1 pgkg,
administered as an infusion before induction of anaesthesia.
Patients in Group C (esmolol group) received intravenous
esmolol at a dose of 50 ng/kg prior to induction. These
interventions were administered approximately 10 minutes
before induction of general anaesthesia.

Following administration of the study drugs, general
anaesthesia was induced according to standard institutional
protocols. Direct laryngoscopy was performed and
endotracheal intubation was carried out using a
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laryngoscope, and anaesthesia ~was subsequently
maintained  throughout the  surgical procedure.
Hemodynamic parameters including heart rate, systolic
blood pressure, diastolic blood pressure, mean arterial
pressure, and oxygen saturation were recorded at multiple
time points, including baseline (before drug
administration), after administration of the study drug, after
induction of anaesthesia, immediately after intubation, and
at 3, 5, and 10 minutes following endotracheal intubation.
In addition to hemodynamic measurements, capillary blood
glucose levels were recorded preoperatively and again at 30
minutes after intubation in order to assess the metabolic
stress response associated with airway instrumentation.

All recorded data were compiled and analyzed to compare
the hemodynamic and blood glucose responses among the
three groups. Continuous variables were expressed as mean
+ standard deviation, and appropriate statistical tests were
used to determine the significance of differences between
groups. A p-value of less than 0.05 was considered
statistically significant. The findings of the study were
subsequently interpreted to evaluate the effectiveness of
esmolol and dexmedetomidine in attenuating the
cardiovascular and metabolic responses associated with
laryngoscopy and endotracheal intubation.

RESULTS:

The results of the present study were analyzed to compare
the hemodynamic and blood glucose responses to
laryngoscopy and endotracheal intubation among the
control, dexmedetomidine, and esmolol  groups.
Demographic characteristics and baseline parameters were
first evaluated to ensure comparability between the study
groups before assessing changes in cardiovascular and
metabolic responses during the peri-intubation period.

Table 1. Demographic Characteristics of the Study
Population
Variab | Group | Group B | Group | p-
le A (Dexmedetomid | C valu
(Contr | ine) n=20 (Esmol | e
ol) ol)
n=20 n=20
Age 38.6 +|379+9.8 392 +0.78
(years) | 104 10.1
Male 12 11 (55%) 13 0.84
(%) (60%) (65%)
Female | 8 (40%) | 9 (45%) 7 (35%)
(%)
BMI 248 +|245+3.1 251 +|0.69
(kg/m*> | 3.2 34
)
ASAT | 11 10 (50%) 12 0.73
(55%) (60%)
ASATIL | 9 (45%) | 10 (50%) 8 (40%)

The mean age of patients was comparable among the
groups: Control 38.6 £ 10.4 years, Dexmedetomidine
37.9 £ 9.8 years, and Esmolol 39.2 £ 10.1 years (p = 0.78).
Male distribution was 60%, 55%, and 65% respectively.
Mean BMI was 24.8 + 3.2, 24.5 + 3.1, and 25.1 * 3.4 kg/m?
(p =0.69). ASA I patients constituted 55%, 50%, and 60%
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respectively. There were no statistically significant

differences, indicating comparable baseline characteristics.

Table 2. Baseline Hemodynamic Parameters

Parameter | Group | Group | Group | p-
A B C value

Heart Rate | 84.2 +|83.7 +£]851 =+ 0.71

(bpm) 9.6 8.9 9.3

SBP 1246 +| 1239 +| 1251 +|0.76

(mmHg) 11.2 10.8 10.5

DBP 785 +£|779 +£|792 <+ 0.68

(mmHg) 8.7 7.9 8.3

MAP 938 +[932 +|941 <1074

(mmHg) 7.6 7.1 7.5

SpO: (%) 98.6 +|985 +]987 <+]0.62
0.8 0.7 0.9

Baseline heart rate was 84.2 £ 9.6 bpm (Control), 83.7 +
8.9 bpm (Dexmedetomidine), and 85.1 + 9.3 bpm
(Esmolol) (p =0.71). Baseline SBP was 124.6 +11.2, 123.9
+ 10.8, and 125.1 £+ 10.5 mmHg (p = 0.76). DBP values
were 78.5 + 8.7, 77.9 £ 7.9, and 79.2 + 8.3 mmHg (p =

Table 4. Changes in Systolic Blood Pressure

Time Contr | Dexmedetomi | Esmol | p-

Interval ol dine ol value

Baseline 124.6 | 123.9+10.8 125.1 | 0.76
+11.2 +10.5

Immediat | 146.3 | 128.6+11.4 130.2 | <0.0

ely after | +13.5 +109 |01

intubation

3 min 139.7 | 126.8 £10.7 128.1 | <0.0
+12.6 +10.2 | 01

5 min 1345 | 1252+99 126.4 | <0.0
+11.3 +9.6 1

10 min 1304 | 123.7+9.3 1249 | <0.0
+10.2 +£9.0 5

Immediately after intubation, SBP increased markedly in
the control group (146.3 + 13.5 mmHg) compared with
128.6 £ 11.4 mmHg in the dexmedetomidine group and
130.2 + 10.9 mmHg in the esmolol group (p < 0.001). SBP
gradually decreased at 3 and 5 minutes but remained
significantly higher in the control group compared with
both treatment groups.

Table 5. Changes in Diastolic Blood Pressure

0.68). Mean arterial pressure was 93.8 £7.6,93.2 £7.1, and Time Contr | Dexmedetomi | Esmol | p-
94.1 £ 7.5 mmHg (p = 0.74). All groups had similar Interval ol dine ol value
baseline hemodynamic status. Baseline | 78.5 | 77.9+7.9 79.2 + | 0.68
8.7 8.3
Table 3. Changes in Heart Rate at Different Time Immediat | 92.1 + | 81.4+8.3 822 + | <0.0
Intervals ely after | 9.8 8.1 01
Time Contr | Dexmedetomi | Esmol | p- intubation
Interval | ol dine ol valu 3 min 88.6 + | 80.7+7.9 813 + [ <0.0
¢ 9.1 7.7 1
Baseline 842 +| 83.7+8.9 85.1 £ 0.71 5 min 845+ |79.6+74 80.1 + | <0.0
9.6 9.3 8.5 7.5 5
After drug | 88.6 + | 79.4 8.2 80.2 + | <0.0 10min | 823 £ | 78872 794 £ 0.07
administrat | 10.1 8.7 1 8.1 7.3
ion
. Diastolic blood pressure increased significantly in the
Immediatel | 102.5 | 86.7+9.4 88.1 + | <0.0 control group (92.1 = 9.8 mmHg) immediately after
y a.lfter +12.3 9.2 01 intubation compared with 81.4 + 8.3 mmHg in the
intubation dexmedetomidine group and 82.2 + 8.1 mmHg in the
3 min after | 96.8 + | 84.2+8.3 85.6 = | <0.0 esmolol group (p < 0.001). DBP remained elevated in the
intubation | 10.7 8.5 01 control group at 3 minutes (88.6 + 9.1 mmHg) compared
5 min after | 923 + | 82.9+7.9 83.7 + | <0.0 with the dexmedetomidine (80.7 +7.9 mmHg) and esmolol
intubation | 9.5 81 |1 (81.3+7.7 mmHg) groups.
10 min | 887+ | 81.5+74 82.3 +| <00 Table 6. Mean Arterial Pressure Changes
after 8.8 7.6 1 . i T E 11 o
intubation Time Contr Qexmedetoml smol | p
Interval ol dine ol value
Baseline | 93.8 £|932+7.1 94.1 £ 0.74
Following intubation, heart rate increased significantly in 7.6 7.5
the control group (102.5 + 12.3 bpm) compared with 86.7 Immediat | 110.5 | 97.8 +8.6 99.3 + | <0.0
+ 9.4 bpm in the dexmedetomidine group and 88.1 + 9.2 ely after | +10.4 8.4 01
bpm in the esmolol group (p < 0.001). At 3 minutes post- intubation
intubation, heart rate remained higher in the control group 3 min 1056 | 96.7+8.1 97.6 + | <0.0
(96.8 £10.7 bpm) compared with 84.2 + 8.3 bpm and 85.6 +98 8.0 1
+ 8.5 bpm respectively. Both dexmedetomidine and 5 min 1013 |956+78 962 + | <0.0
esmolol significantly attenuated tachycardia. +9.1 7.7 5
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Mean arterial pressure increased significantly after
intubation in the control group (110.5 + 10.4 mmHg)
compared with 97.8 + 8.6 mmHg in the dexmedetomidine
group and 99.3 + 8.4 mmHg in the esmolol group (p <
0.001). MAP gradually decreased at 3 and 5 minutes in all
groups but remained higher in the control group.

Table 7. Blood Glucose Response

Paramet | Contr | Dexmedetomid | Esmol | p-

er ol ine ol valu
e

Pre- 96.4 + | 959+8.1 96.1 = | 0.99

operative | 8.3 8.2

glucose

(mg/dl)

30 min | 118.6 111.4+£9.6 106.3 0.02

after +10.7 +9.2 7

intubatio

n

Pre-operative blood glucose levels were comparable among
the groups: 96.4 £+ 8.3 mg/dl (Control), 95.9 + 8.1 mg/dl
(Dexmedetomidine), and 96.1 + 8.2 mg/dl (Esmolol) (p =
0.99). At 30 minutes post-intubation, glucose levels
increased to 118.6 £+ 10.7 mg/dl in the control group, 111.4
+9.6 mg/dl in the dexmedetomidine group, and 106.3 £ 9.2
mg/dl in the esmolol group (p = 0.027). Esmolol showed
the smallest rise in blood glucose.

Table 8. Incidence of Hemodynamic Events

Event Contr | Dexmedetomi | Esmol | p-

ol dine ol valu
e

Tachycard | 8 2 (10%) 3 0.01

ia  (>100 | (40%) (15%)

bpm)

Hypertensi | 9 3 (15%) 4 0.02

on (>20% | (45%) (20%)

rise)

Bradycard | 0 2 1 NS

ia

Hypotensi | 1 2 1 NS

on

The incidence of tachycardia (>100 bpm) was highest in the
control group (40%) compared with 10% in the
dexmedetomidine group and 15% in the esmolol group (p
= (.01). Hypertension (>20% rise in BP) occurred in 45%
of the control group compared with 15% and 20% in the
dexmedetomidine and esmolol groups respectively (p =
0.02). Bradycardia and hypotension were infrequent in all
groups.

DISCUSSION

The present study evaluated the effectiveness of
intravenous dexmedetomidine and esmolol in attenuating
the hemodynamic and blood glucose responses associated
with laryngoscopy and endotracheal intubation in patients
undergoing elective surgical procedures under general
anaesthesia. The findings of the present study demonstrated
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that both pharmacological agents significantly reduced the
sympathetic responses compared with the control group.

In the present study, heart rate increased markedly in the
control group immediately after intubation, rising from 84.2
+ 9.6 bpm at baseline to 102.5 = 12.3 bpm, whereas the
increase  was  significantly  attenuated in  the
dexmedetomidine and esmolol groups with values of 86.7
+ 9.4 bpm and 88.1 + 9.2 bpm respectively. These findings
indicate effective suppression of tachycardia following
airway manipulation by both agents.

Similar findings were reported by Reddy et al., who
compared dexmedetomidine and esmolol in a randomized
double-blinded study. They reported that administration of
dexmedetomidine 1 pg/kg resulted in significantly lower
heart rate and systolic blood pressure responses compared
with esmolol 50 pg/kg, demonstrating stronger attenuation
of the pressor response to intubation. While their study
suggested that dexmedetomidine may be superior to
esmolol, our study demonstrated that both agents produced
comparable hemodynamic stability, possibly due to
differences in patient population and study design. [9]

In our study, heart rate remained significantly lower in the
esmolol group compared with the control group during the
peri-intubation period. The increase in heart rate in the
esmolol group was limited to approximately 3 bpm above
baseline, demonstrating effective suppression of
sympathetic stimulation.

Comparable observations were reported by Efe et al., who
studied bolus and continuous infusion of esmolol in patients
undergoing coronary artery bypass graft surgery. Their
results showed that esmolol significantly limited the
increase in heart rate and blood pressure during
laryngoscopy and sternotomy, with heart rate increases
restricted to approximately 10—15 bpm compared with more
than 20 bpm in untreated patients. The magnitude of
attenuation observed in their study closely resembles the
reduction observed in our esmolol group. [10]

In the present study, dexmedetomidine demonstrated
excellent control of heart rate responses, with post-
intubation values remaining close to baseline. Immediately
after intubation, heart rate in the dexmedetomidine group
was 86.7 + 9.4 bpm compared with 102.5 £ 12.3 bpm in the
control group, indicating substantial attenuation of
tachycardia.

A similar pattern was reported by Jain et al., who compared
dexmedetomidine with fentanyl for suppression of the
hemodynamic response to laryngoscopy. Their study
demonstrated that heart rate increased from 82 + 8 bpm at
baseline to approximately 88 + 7 bpm after intubation in the
dexmedetomidine group, whereas the control group
experienced significantly greater increases. These findings
closely correspond with the modest heart rate increase
observed in the dexmedetomidine group in our study. [11]
In our study, systolic blood pressure showed a marked rise
in the control group, increasing from 124.6 + 11.2 mmHg at
baseline to 146.3 + 13.5 mmHg immediately after
intubation. In contrast, the dexmedetomidine and esmolol
groups demonstrated significantly lower values of 128.6 +
114 mmHg and 130.2 + 109 mmHg respectively,
indicating effective attenuation of the pressor response.

Page: 736



Injection Esmolol Versus Infusion Dexmetomidine In Attenuding Haemodyanmic And Blood Glucose Response To
Laryngoscopy And Intubation — An Observational Study

Comparable findings were described by Liu et al., who
evaluated esmolol for control of heart rate and blood
pressure responses during tracheal intubation. Their study
demonstrated that esmolol significantly reduced increases
in systolic blood pressure and rate-pressure product
following intubation, although the cardiovascular response
was not completely abolished. This observation is
consistent with our findings, where esmolol attenuated but
did not entirely eliminate blood pressure elevation. [12]
The present study also showed that mean arterial pressure
increased significantly in the control group after intubation,
rising from 93.8 £ 7.6 mmHg to 110.5 = 10.4 mmHg,
whereas the dexmedetomidine and esmolol groups recorded
lower values of 97.8 = 8.6 mmHg and 99.3 + 8.4 mmHg
respectively.

The pharmacological mechanism underlying this
observation has been explained by Carollo et al., who
reported that dexmedetomidine exerts its effect through
central a2-adrenergic receptor activation, reducing
sympathetic ~ outflow and decreasing circulating
catecholamine levels. This mechanism results in improved
hemodynamic stability during stressful stimuli such as
laryngoscopy and tracheal intubation, which explains the
stable blood pressure values observed in our
dexmedetomidine group. [13]

In the present study, diastolic blood pressure increased
significantly in the control group, reaching 92.1 + 9.8
mmHg immediately after intubation, compared with 81.4 +
8.3 mmHg and 82.2 + 8.1 mmHg in the dexmedetomidine
and esmolol groups respectively.

Comparable findings were reported by Sebastian et al., who
investigated two doses of dexmedetomidine (0.75 pg/kg
and 1 pg/kg). They found that dexmedetomidine
significantly reduced increases in heart rate, systolic blood
pressure, and diastolic blood pressure following intubation
compared with the control group. Their results
demonstrated that 0.75-1 pg/kg dexmedetomidine
effectively suppressed the hemodynamic response, which
corresponds with the dose used in the present study. [14]
In the present study, the effectiveness of intravenous
dexmedetomidine and esmolol in attenuating the
hemodynamic and metabolic responses to laryngoscopy
and endotracheal intubation was evaluated in patients
undergoing elective surgery under general anaesthesia. The
results of our study demonstrated that both
dexmedetomidine and esmolol significantly reduced the
cardiovascular stress response associated with airway
manipulation compared with the control group.

In our study population consisting of ASA I and II patients,
the baseline hemodynamic parameters were comparable
among the three groups. The baseline heart rate values were
84.2 + 9.6 bpm in the control group, 83.7 + 8.9 bpm in the
dexmedetomidine group, and 85.1 + 9.3 bpm in the esmolol
group, indicating no statistically significant difference
before drug administration. Similarly, baseline systolic
blood pressure values were 124.6 + 11.2 mmHg, 123.9 +
10.8 mmHg, and 125.1 + 10.5 mmHg respectively,
confirming homogeneity among the groups prior to
intervention.
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Following laryngoscopy and intubation, the control group
demonstrated a pronounced increase in heart rate, rising to
102.5 + 12.3 bpm immediately after intubation, whereas the
dexmedetomidine and esmolol groups showed significantly
lower values of 86.7 = 9.4 bpm and 88.1 £ 9.2 bpm
respectively. This indicates that both drugs were effective in
suppressing tachycardia induced by airway
instrumentation.

A similar observation was reported by Uysal et al., who
evaluated dexmedetomidine, esmolol, and sufentanyl in
hypertensive patients undergoing tracheal intubation. In
their study, dexmedetomidine significantly reduced the
increase in heart rate and blood pressure compared with
esmolol and sufentanyl. They reported that the percentage
increase in heart rate after intubation remained below 12%
in the dexmedetomidine group, whereas larger increases
were observed in other groups. In comparison, our study
demonstrated an increase of only approximately 3 bpm
from baseline in the dexmedetomidine group, indicating a
similarly effective attenuation of tachycardia. The stronger
response observed in their study may be attributed to the
inclusion of hypertensive patients, who typically exhibit
greater  sympathetic  stimulation  during  airway
manipulation. [15]

In addition to evaluating heart rate changes, the present
study assessed the incidence of tachycardia (>100 bpm)
following intubation. Tachycardia was observed in 40% of
patients in the control group, whereas the incidence was
significantly lower in the dexmedetomidine and esmolol
groups, recorded as 10% and 15% respectively. These
findings indicate that both pharmacological agents were
effective in preventing excessive sympathetic stimulation
during airway instrumentation.

Comparable findings were reported by Karuppiah et al.,
who studied the use of esmolol for attenuation of the
hemodynamic response to laryngoscopy and intubation.
Their study demonstrated that patients receiving esmolol
maintained heart rates below 90 bpm during the peri-
intubation period, while the control group exhibited
significantly higher heart rate values. The similarity
between their findings and the present study further
confirms the efficacy of esmolol in controlling tachycardia
associated with laryngoscopy. [16]

The present study also demonstrated significant differences
in systolic blood pressure responses following intubation.
In the control group, systolic blood pressure increased from
124.6 + 11.2 mmHg at baseline to 146.3 + 13.5 mmHg
immediately after intubation, representing a marked pressor
response. In contrast, the dexmedetomidine and esmolol
groups showed significantly smaller increases, with systolic
blood pressure values of 128.6 + 11.4 mmHg and 130.2 +
10.9 mmHg respectively.

These results are comparable to those reported by Sharma
et al., who compared bolus and infusion regimens of
esmolol for attenuation of the pressor response to
laryngoscopy. Their study demonstrated that esmolol
significantly reduced increases in systolic and diastolic
blood pressure during airway manipulation compared with
the control group. They observed that patients receiving
esmolol exhibited significantly lower blood pressure
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elevations during intubation, supporting the findings of the
present study. [17]

The role of centrally acting sympatholytic agents in
suppressing the pressor response has also been investigated
in previous studies. Arora et al. studied the use of
intravenous clonidine for attenuation of hemodynamic
responses during laryngoscopy and intubation. Their study
demonstrated that clonidine significantly reduced heart rate
and blood pressure elevations following airway
manipulation. Since clonidine and dexmedetomidine both
act as o2-adrenergic receptor agonists, their mechanism
involves reduction of central sympathetic outflow. This
pharmacological similarity explains the comparable
hemodynamic stability observed with dexmedetomidine in
the present study. [18]

In the present study, esmolol effectively attenuated
increases in both heart rate and blood pressure during
airway manipulation. The hemodynamic parameters
returned to near baseline values within 5-10 minutes
following intubation in patients receiving esmolol, whereas
the control group continued to show elevated values during
the same period.

Similar findings were reported by Gurudatta et al., who
observed that intravenous esmolol significantly reduced
heart rate and blood pressure responses during
laryngoscopy and endotracheal intubation. Their study
concluded that esmolol effectively blunts sympathetic
responses associated with airway instrumentation, which
closely aligns with the observations in the present study.
[19]

Dexmedetomidine  also  demonstrated  significant
sympatholytic effects in our study. The drug maintained
stable heart rate and blood pressure values during the peri-
intubation period, suggesting effective suppression of
catecholamine release.

These findings are consistent with those reported by Modh
et al., who administered dexmedetomidine at a dose of 1
pg/kg prior to induction of anaesthesia. Their study
demonstrated significant attenuation of heart rate and blood
pressure increases following laryngoscopy and intubation.
They concluded that dexmedetomidine provides effective
hemodynamic stability during airway manipulation, which
is in agreement with the present findings. [20]

The effectiveness of esmolol in controlling hemodynamic
responses is largely attributed to its pharmacological
properties.  O’Flaherty described esmolol as a
cardioselective Bl-adrenergic antagonist with an ultrashort
half-life of approximately 9 minutes, allowing rapid onset
and quick termination of action. These characteristics make
esmolol particularly suitable for transient hemodynamic
control during procedures such as laryngoscopy and
intubation. [21]

Further pharmacological insights were provided by do Vale
et al., who classified esmolol as a second-generation -
blocker with high cardioselectivity and rapid onset of
action. They highlighted that the short duration of action
allows clinicians to control acute sympathetic responses
without producing prolonged hypotension or bradycardia.
[22]
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Similarly, Covinsky described esmolol as a titratable
intravenous B-blocker with a very short elimination half-
life, enabling precise control of heart rate and blood
pressure during acute sympathetic stimulation. This
pharmacokinetic profile explains the rapid stabilization of
cardiovascular parameters observed in the esmolol group in
the present study. [23]

The cardiovascular benefits of esmolol have also been
demonstrated in other clinical settings. Gray et al. reported
that esmolol effectively controlled heart rate in patients with
supraventricular tachyarrhythmias following cardiac
surgery. Their findings confirmed the potent B-blocking
effects of esmolol in suppressing sympathetic cardiac
stimulation. [24]

Further supporting evidence was provided by Das et al.,
who demonstrated that esmolol effectively controlled
supraventricular tachyarrhythmias and reduced myocardial
oxygen demand during acute cardiovascular stress. These
findings reinforce the role of esmolol in stabilizing heart
rate and reducing sympathetic cardiac responses. [25]
More recent experimental studies have also demonstrated
the cardiovascular benefits of esmolol. Agrios et al. showed
that esmolol significantly influenced left ventricular
hemodynamics and myocardial strain patterns, indicating
potential protective effects on cardiac function during
sympathetic activation. [26]

A comprehensive review by Garnock-Jones further
highlighted that esmolol is widely used for short-term
management of tachycardia and hypertension in
perioperative settings due to its rapid onset and predictable
pharmacokinetics. [27]

Similarly, Bensky et al. demonstrated that bolus
administration of esmolol significantly reduced increases in
heart rate and blood pressure following laryngoscopy and
intubation. Their study also demonstrated a dose-dependent
reduction in hemodynamic responses, indicating that higher
doses of esmolol produce greater suppression of
sympathetic stimulation. [28§]

In addition to cardiovascular responses, the present study
evaluated blood glucose levels as an indicator of
neuroendocrine stress response. Pre-operative glucose
levels were comparable across groups (96.4 + 8.3 mg/dl in
control, 95.9 + 8.1 mg/dl in dexmedetomidine, and 96.1 +
8.2 mg/dl in esmolol groups). However, at 30 minutes after
intubation, blood glucose levels increased to 118.6 + 10.7
mg/dl in the control group, whereas the dexmedetomidine
and esmolol groups showed smaller increases of 111.4+9.6
mg/dl and 106.3 £ 9.2 mg/dl respectively. This indicates
that esmolol may provide slightly better attenuation of the
metabolic stress response.

Dexmedetomidine has also been studied extensively for its
sedative and sympatholytic effects. Elbaradie et al. reported
that dexmedetomidine provided improved hemodynamic
stability compared with propofol during sedation of
mechanically ventilated postoperative patients. [29]
Similarly, Reade et al. demonstrated in a randomized
clinical trial that dexmedetomidine improved ventilator-
free time and provided stable sedation in critically ill
patients with agitated delirium, further highlighting its
favorable hemodynamic profile. [30]
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Overall, the findings of the present study demonstrate that
both dexmedetomidine and esmolol effectively attenuate
the hemodynamic responses associated with laryngoscopy
and endotracheal intubation. Both drugs significantly
reduced tachycardia and hypertension compared with the
control group. However, esmolol showed a slightly smaller
rise in blood glucose levels, suggesting a potential
advantage in attenuating metabolic stress responses during
airway manipulation.

CONCLUSION :

The present study evaluated the effectiveness of
intravenous dexmedetomidine and esmolol in attenuating
the hemodynamic and metabolic responses associated with
laryngoscopy and endotracheal intubation in patients
undergoing elective surgical procedures under general
anaesthesia. The findings demonstrated that both
dexmedetomidine and esmolol significantly reduced the
sympathetic cardiovascular responses compared with the
control group. Patients who did not receive either drug
exhibited marked increases in heart rate and blood pressure
immediately following intubation, whereas those receiving
dexmedetomidine or esmolol showed significantly smaller
changes in these parameters.

Dexmedetomidine effectively attenuated tachycardia and
hypertension by producing central sympatholysis through
activation of a2-adrenergic receptors, thereby reducing
sympathetic outflow and catecholamine release. Esmolol, a
cardioselective PBl-adrenergic antagonist with rapid onset
and short duration of action, also provided significant
suppression of the pressor response by reducing myocardial
contractility and heart rate.

Both drugs maintained stable hemodynamic parameters
throughout the peri-intubation period. Additionally, the rise
in blood glucose levels following airway manipulation was
lower in the treatment groups compared with the control
group, with esmolol demonstrating the smallest increase.
Overall, the study concludes that both dexmedetomidine
and esmolol are effective pharmacological options for
attenuating the cardiovascular and metabolic stress
responses during airway instrumentation, thereby
contributing to improved perioperative hemodynamic
stability..
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