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A COMPARATIVE STUDY OF HEMODYNAMIC CHARACTERISTICS AND
INTUBATION RESPONSE WITH THREE ANESTHETIC AGENTS —
THIOPENTONE, PROPOFOL, ETOMIDATE

ABSTRACT

Background:

Selecting an optimal intravenous induction agent is crucial to ensure hemodynamic stability
during general anaesthesia. Commonly used agents such as Thiopentone, Propofol, and
Etomidate differ in their cardiovascular effects, onset, and recovery profiles. This study aimed
to compare these agents concerning their influence on hemodynamic parameters during
induction and endotracheal intubation.

Methods:

An Observational study was conducted from January to June 2025 in the Department of
Anaesthesiology at Mahatma Gandhi Medical College and Research Institute, Puducherry. Sixty
patients aged 18—60 years (ASA Grade I-II, Mallampati Class I-II) scheduled for elective
surgeries under general anesthesia were enrolled. They were evenly divided into three groups
of 20 based on the induction agent—Thiopentone, Propofol, or Etomidate. All participants
received standard premedication and monitoring, with hemodynamic parameters and serum
cortisol levels recorded at defined intervals. Data were statistically analyzed using descriptive
and comparative methods to assess the cardiovascular response and stability of each agent.
Results:

Propofol produced the greatest decline in blood pressure following induction, while
Thiopentone caused moderate reductions. Etomidate maintained the most stable cardiovascular
profile, with minimal fluctuations in blood pressure and heart rate. Overall, 70% of patients
exhibited stable intraoperative hemodynamic status. Minor adverse events included
hypotension (20%), bradycardia (7%), and tachycardia (3%). No serious complications were
reported.

Conclusion:

Among the three agents studied, Etomidate demonstrated superior hemodynamic stability,
making it the preferred choice for patients with cardiovascular compromise. Propofol offers
rapid induction and recovery but should be used cautiously in patients susceptible to
hypotension. Thiopentone presents intermediate effects and remains suitable for low-risk or
cost-sensitive scenarios. Personalized selection of induction agents, based on patient
comorbidities and procedural requirements, enhances intraoperative safety and recovery
outcomes.
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INTRODUCTION

Anesthesiologists have prioritized intravenous anesthetic development for over 70 years,
seeking the least side effects from general anesthesia induction. Intravenous induction
generally provides a smoother, faster process than inhalational agents. Agents are chosen for
their rapid action, effects on hemodynamics, and ability to suppress intubation responses (1).
However, no single agent is ideal. Intubation-associated stress can cause hemodynamic
changes, cardiac workload, and oxygen consumption. This can lead to ischemia (2) Stimulation
of the trachea and larynx releases catecholamines, increasing sympathetic activity and heart
rate, and systemic blood pressure (3,4).

In 1872, Pierre Cyprien achieved first intravenous anesthesia using chloral hydrate on patients
effectively. The first barbiturate used for anesthesia induction was developed in the early 1930s.
Initially discovered in 1932, a more refined form was implemented for medical use in 1934.

Thiopentone is an ultra-short acting barbiturate that induces general anesthesia and decreases
systemic vascular resistance in a dose-dependent manner (5).

Propofol, a commonly used intravenous anesthetic, was discovered in 1977. It gained
widespread use due to its short acting effect and rapid recovery benefits, making it suitable for
daycare anesthetics. It induces unconsciousness within a minute. Possible adverse effects
include cardiovascular complications such as low blood pressure(6,7and8).

Etomidate was first utilized for general anesthesia induction purposes in 1973. Notably, its
application in patients with pre-existing cardiac disease garnered substantial popularity.
However, its efficacy was marred by a significant adverse consequence: adrenal suppression.
Despite this, Etomidate's pharmacokinetic profile renders it cardio-stable, thereby facilitating
its use in both anesthesia induction and maintenance, as well documented (9). Etomidate
modulates steroidogenesis via reversible inhibition of the 11beta-hydroxylase enzyme (10,11).
The resultant hemodynamic steadiness enables secure endotracheal intubation (12,13,14).
Notably, a single administration results in corticosteroid level decrement, persisting for up to
24 hours (15).

Three anesthetic induction agents were evaluated for hemodynamic reactions - Thiopentone,
Propofol, Etomidate - during induction of general anesthesia and endotracheal intubation.

Physiologic Responses Caused by Laryngoscopy and Tracheal Intubation:

Visualizing the vocal folds and glottis through laryngoscopy aids in accessing the trachea
during certain procedures or surgeries.

Endotracheal intubation influences respiratory and cardiovascular physiology due to the
endotracheal tube's presence and reflex responses, which can cause complications in patients
with pre-existing conditions.
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Figure 1: Endotracheal Intubation

Central Nervous System:

Tracheal intubation triggers both autonomic nervous system and CNS activation by elevating
cerebral blood flow, raising cerebral oxygen demand, and increasing brain electrical activity.

Cardiovascular Responses:

During laryngoscopy and endotracheal intubation, cardiovascular responses such as
tachycardia, bradycardia, and hypertension occur due to sympathetic and parasympathetic
nervous system stimulation. In infants and young children, bradycardia is often seen, while in
adults it's rare, caused by increased vagal tone in response to airway stimuli. Tachycardia and
hypertension are caused by sympathetic efferent responses from cardio accelerator fibers and
sympathetic chain ganglia.

The Glossopharyngeal and vagal nerves trigger a complex, wide-ranging response via the
brain and spine. This involves the release of several hormones, including epinephrine from
the adrenal gland and other stress hormones. Increased blood pressure following intubation is
largely due to activation of a hormone-regulating system.

Plasma Catecholamine Response to Laryngoscopy and Tracheal Intubation

In 1981, Russell WJ and colleagues observed changes in dopamine, adrenaline, and
noradrenaline levels and arterial pressure in 15 patients who received endotracheal intubation.
Following intubation, plasma noradrenaline levels and mean arterial pressure saw a significant
increase. This was linked primarily to an increase in noradrenaline, while dopamine and
adrenaline levels remained relatively stable. The body's sympathetic response is therefore
triggered mainly during intubation, highlighting a need for protection in patients who are at
risk.A study found that in 2010, serum catecholamine levels changed after laryngoscopy and
intubation. A person measured these levels before and after a certain procedure.
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Figure 2: Propofol, Thiopentone, Etomidate

Endotracheal intubation influences both airway mechanics and systemic physiology. It
increases upper airway resistance, decreases functional residual capacity, and may impair
coughing due to altered reflexes mediated by the glossopharyngeal and vagus nerves. Propofol,
a phenol-based IV agent introduced in the 1970s, acts on GABA receptors, offering rapid
induction but may cause hypotension and respiratory depression. Thiopentone, an ultra—short-
acting barbiturate, induces anesthesia quickly through GABA modulation but can depress
breathing and circulation, making it unsuitable for patients with cardiac or respiratory
compromise. Etomidate, developed in the 1960s, is favored for its cardiovascular stability and
minimal respiratory effects, though it may cause transient adrenal suppression and myoclonic
movements. Compared with other agents, etomidate maintains blood pressure and ventilation,
making it ideal for patients with cardiac disease. Overall, each induction drug shows distinct
systemic and respiratory effects, necessitating individualized anesthetic selection for optimal
safety and recovery.

METHODS AND METHODOLOGY

An Observational comparative study was carried out over six months from January to June
2025 in the Department of Anaesthesiology at Lifeline Hospital, Kilpauk, Chennai. The
research involved 60 patients aged 18-60 years, categorized as ASA Grade I or II and
Mallampati Class I or II, who were scheduled for elective surgeries under general anaesthesia.
Patients with anticipated difficult airways, allergies to study drugs, uncontrolled hypertension,
severe cardiopulmonary disease, hepatic or renal failure, or those unwilling to participate were
excluded. The purpose of the study was to compare hemodynamic responses during induction
and intubation using three intravenous anesthetic agents—Thiopentone, Propofol, and
Etomidate. Participants were equally divided into three groups of 20 according to the induction
drug used. All patients underwent thorough preoperative evaluation and baseline
investigations, followed by standard premedication with alprazolam, pantoprazole, and
glycopyrrolate. During surgery, continuous monitoring of ECG, non-invasive blood pressure,
and pulse oximetry was maintained. Each patient received midazolam and fentanyl prior to
induction, after which the designated anesthetic and vecuronium were administered for muscle
relaxation. Anaesthesia maintenance was achieved using oxygen, nitrous oxide, and
sevoflurane. Hemodynamic parameters and serum cortisol levels were measured at specific
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intervals to assess stability and stress response. At the conclusion of the procedure, muscle
relaxation was reversed with neostigmine and glycopyrrolate, and extubating was performed
once patients regained full consciousness and spontaneous respiration. Postoperative
observations included monitoring hemodynamic status and detecting any complications. Data
collection was done using a structured proforma through direct observation and patient
interviews, and the findings were analysed using descriptive and comparative statistical
methods to determine the stability and safety of the anesthetic agents used.

RESULT

This study involved 60 patients scheduled for elective surgeries under general anesthesia at
Mahatma Gandhi Medical College and Research Institute, Puducherry. Age analysis revealed
that the majority of participants were between 41 and 60 years (45%), followed by those aged
20-40 years (35%), while individuals over 60 years comprised 20% of the sample. This
suggests that elective procedures were more frequently performed in middle-aged adults.
Regarding gender distribution, males accounted for 55% and females for 45%, indicating an
almost balanced representation.

The patients were divided equally into three groups of 20, receiving Thiopentone, Propofol, or
Etomidate as induction agents, allowing for a fair comparison. Hemodynamic assessment
showed that Propofol caused the largest drop in blood pressure following induction,
Thiopentone produced a moderate reduction, and Etomidate resulted in minimal changes,
demonstrating its superior cardiovascular stability.

Overall, 70% of patients maintained stable hemodynamic conditions during surgery, while 20%
experienced hypotension, 7% had bradycardia, and 3% exhibited tachycardia. Despite some
minor variations, most patients tolerated anesthesia without serious complications. Among the
three induction agents, Etomidate showed the most consistent hemodynamic stability,
suggesting it as a safer and more dependable option for elective surgical anesthesia.

Hemodynamic Stability Among Patients Undergoing Elective Surgeries

Tachycardia
Bradycardia

3.0

Hypotension

20,0%

70.0%

Stable Hemodynamics

Figure 3: Hemodynamic stability among patients undergoing elective surgeries
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DISCUSSION

This study compared the hemodynamic effects of three intravenous induction agents—
Thiopentone, Propofol, and Etomidate—during induction and intubation, focusing on heart
rate, systolic, diastolic, and mean arterial pressures. Etomidate consistently demonstrated the
most stable cardiovascular profile, causing minimal hypotension and heart rate fluctuations,
making it particularly suitable for patients with cardiovascular compromise (Raina et al., 2023;
Andrabi et al., 2020; Kumar et al., 2023; Nayak et al., 2018). Propofol, although advantageous
for rapid induction and recovery, was associated with significant blood pressure reductions,
likely due to vasodilation and myocardial depression, which aligns with findings by Sudhir et
al. (2022) and Sho Kawasaki et al. (2018). Thiopentone showed moderate hemodynamic
effects, with fluctuations higher than Etomidate but less pronounced than Propofol (Sushil
Kumar et al., 2020).

Etomidate’s cardiovascular stability is attributed to its minimal impact on myocardial
contractility, systemic vascular resistance, and sympathetic activity, though it can cause
transient adrenal suppression (Wahab et al., 2020; Srivastava et al., 2023). It also effectively
blunts the pressor response to laryngoscopy, which is beneficial in elderly and cardiac patients
(Vidarshna et al., 2024; Lu et al., 2022). Clinically, these findings suggest individualized
anesthetic selection: Etomidate is preferred for patients with cardiovascular risk, Propofol for
short-duration procedures in stable individuals, and Thiopentone for low-risk or cost-sensitive
cases. Overall, prioritizing agent choice based on patient profile and surgical needs enhances
intraoperative safety and postoperative outcomes.

CONCLUSION

In conclusion, the study demonstrates that Etomidate provides the most stable hemodynamic
profile among the three induction agents, making it especially suitable for patients with
cardiovascular compromise. Propofol, while effective for rapid induction and recovery, is
associated with significant hypotension and requires careful monitoring. Thiopentone exhibits
intermediate cardiovascular effects, limiting its use in high-risk patients. Etomidate’s minimal
impact on myocardial contractility, vascular resistance, and sympathetic response explains its
superior stability. It also effectively blunts the pressor response during intubation, reducing
intraoperative cardiovascular stress. Propofol remains advantageous for short, low-risk
procedures due to its fast onset and recovery. Thiopentone may be reserved for cost-sensitive
or low-risk cases. Individualized selection of induction agents based on patient comorbidities
and surgical requirements is essential. The findings reinforce the importance of cardiovascular
stability in improving patient safety. Overall, Etomidate emerges as the preferred induction
agent for maintaining hemodynamic balance during elective surgeries.
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