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INTRODUCTION

Laryngoscopy and endotracheal intubation is an integral part of general

anaesthesia. Laryngoscopy and subsequent intubation is a noxious stimulus that

induces a variety of responses in the cardiovascular, respiratory and other

physiological systems. Since King and colleagues (1951) first described the reflex

circulatory responses to direct laryngoscopy and tracheal intubation, there have

been numerous publications concerning both the response and the manoeuvres by

which it may be attenuated. Laryngoscopy and tracheal intubation are often

associated with tachycardia, hypertension, and arrhythmias. The mechanisms

underlying the hemodynamic responses are not completely understood, although

they have been attributed to a reflex sympathetic discharge caused by stimulation

of the upper respiratory tract. This speculation is supported by the previous

observation that hemodynamic responses to tracheal intubation are associated with

an increase in plasma catecholamine concentrations and are attenuated by b-

adrenergic blockade. Laryngoscopy and intubation are almost always associated

with hemodynamic changes due to sympathetic discharge caused by epipharyngeal

and laryngopharyngeal stimulation. This stimulation is associated with an increase

in plasma norepinephrine concentration. The circulatory perturbations consist of

elevation in heart rate (HR), systolic blood pressure (BP), pulmonary arterial

pressure and cardiac arrhythmias.
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Tachycardia and hypertension are well documented complications of

laryngoscopy and tracheal intubation in normotensive patients under a variety of

anaesthetic techniques. The response to laryngoscopy and intubation might be

enhanced and prove dangerous to hypertensive subjects. Hypertension, tachycardia

and arrhythmia caused by endotracheal intubation can be deleterious in patients

with poor cardiovascular reserve. Such haemodynamic changes that occur during

intubation may alter the delicate balance between myocardial oxygen demand and

supply and precipitate myocardial ischaemia in patients with coronary artery

disease. This response is undesirable and dangerous in patients with heart disease

(limited coronary or myocardial reserve - myocardial ischemia or failure may

follow), valvular heart disease, hypertension, cerebrovascular disease, intracranial

vascular anomaly, abdominal aortic aneurysm, dissecting aortic aneurysm,

pheochromocytoma, preeclamptic toxemia, etc.

These reflexes can be modified by reducing the sensory receptor stimulation

(technical or pharmacological) or the efferent responses (parenteral agents). Both

pharmacological and technical methods are used to suppress these haemodynamic

responses. The various methods used to suppress the cardiovascular response to

laryngoscopy and intubation are systemic and topical local anesthetics,

vasodilators such as nitroglycerine, sodium nitroprusside, isosorbide dinitrate,

centrally acting drugs such as clonidine, and calcium channel blockers.
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Many studies have been carried out on various pharmacological agents like

lignocaine, gaba pentin, clonidine, dexmedetomidine to find their effectiveness in

attenuation of haemodynamic stress response. Opioids were the commonest agents

used and appeared to obtund the response in a dose-related manner. Fentanyl

2 mcg/kg, Remifentanil, 1 mcg/kg, Sufentanil 0.1 and 0.2 mcg/kg and Alfentanil

25 mcg/kg blunted the haemodynamic response. Remifentanil 3 mcg/kg and

Sufentanil 0.3 mcg/kg were the most effective in obliterating the response. In

addition to the opioid which is used during induction in our study we wanted to

compare the efficacy of Magnesium sulphate and Dexmedetomidine used as a

premedication in attenuating the haemodynamic pressor response.

Magnesium sulphate is a cerebral depressant which act by blocking N-

methyl - D aspartate (NMDA) receptor in CNS and by decreasing sympathetic

outflow. It is widely used to attenuate intubation-induced vasopressor response by

blocking the release of catecholamines release from both adrenal medullae and

from nerve terminals. In addition, magnesium sulfate is reported to attenuate

vasopressin-induced vasoconstriction by directly acting on blood vessels causing

vasodilation.

Dexmedetomidine is a new generation highly selective α2-adrenergic

receptor (α2-AR) agonist that is associated with sedative and analgesic sparing

effects, reduced delirium and agitation, perioperative sympatholysis,



4

cardiovascular stabilizing effects, and preservation of respiratory function.

Dexmedetomidine attenuates hemodynamic stress response to intubation and

extubation by sympatholysis.

The existing literature in comparing the efficacy of magnesium sulphate

with dexmedetomidine is very less. This study was undertaken to understand the

efficacy of these two drugs in attenuating the haemodynamic stress response

following intubation.
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AIM

 Primary objective:

To assess the efficacy of intravenous magnesium sulphate and

dexmedetomidine in attenuating the pressor response

 Secondary objective:

To determine the trend in hemodyanamic response before and after

intubation on administering the two drugs, using variables such as

1. Heart rate

2. Systolic blood pressure

3. Diastolic blood pressure

4. Mean arterial blood pressure
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RELEVANT ANATOMY AND INNERVATION

Endotracheal intubation is well recognized to be the gold standard in airway

management to administer general anesthesia. The process of laryngoscopy and

intubation can result in significant hemodynamic response. Generally this

haemodynamic response does not produce detrimental effects on the individual.

But individuals with poor cardiac reserve can sometimes have life threatening

complications. So it is of importance for anesthetists to control this stress response.

Understanding the complete anatomy and physiology of the airway is essential in

attenuating this haemodynamic response.

ANATOMY OF AIRWAY:

The upper airways begin with the nasal cavity and continue over nasopharynx and

oropharynx to the larynx and the extrathoracic part of the trachea.

Upper Airway

The pharynx is the mucous membrane-lined portion of the airway between the base

of the skull and the esophagus and is subdivided as follows:

 Nasopharynx, post-nasal space, is the muscular tube from the nares

 The oro-pharynx connects the naso and hypopharynx. It is the region

between the palate and the hyoid bone
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 The hypopharynx connects the oropharynx to the esophagus and the larynx,

the region of pharynx below the hyoid bone.

The larynx is the portion of the airway between the pharynx and the trachea,

contains the organs for production of speech
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Lower Airway

The trachea is a ciliated pseudostratified columnar epithelium-lined tubular

structure supported by C-shaped rings of hyaline cartilage. The trachea bifurcates

and therefore terminates, superior to the heart at the level of the sternal angle.

The bronchi is the main bifurcation of the trachea

 Main bronchi: There are two bronchi supplying ventilation to each lung.

 Lobar bronchi: Two on the left and three on the right supply each of the

main lobes of the lung

 Segmental bronchi supply individual bronchopulmonary segments of the

lungs.

 Terminal bronchioles are the last division of the airway without respiratory

surfaces

Alveolar is the final portion of the airway and is lined with a single-cell layer of

pneumocytes and in proximity to capillaries.
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INNERVATION:

Pharynx:

Innervation of the pharynx is via cranial nerves VII, IX, X, and XII. Motor

and sensory innervation of the majority of the pharynx (except nasopharynx) is

achieved by the pharyngeal plexus.

The pharyngeal plexus, which mainly overlies the middle pharyngeal

constrictor, is formed by:

 Pharyngeal branches from the glossopharyngeal nerve (CN IX).

 Pharyngeal branch of the vagus nerve (CN X).

 Branches from the external laryngeal nerve.
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 Sympathetic fibres from the superior cervical ganglion.

Sensory

 The pharynx recieves sensory innervation from the glossopharyngeal nerve.

 The anterior and superior aspect of the nasopharynx is innervated by the

maxillary nerve

 The inferior aspect of the laryngopharynx (surrounding the beginning of the

larynx) is innervated by the internal branch of the vagus nerve.

Motor

All the muscles of the pharynx are innervated by the vagus nerve, except for

the stylopharyngeus, which is innervated by the glossopharyngeal nerve.
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Larynx:

The larynx is supplied by the vagus (cranial nerve X) by the superior

laryngeal branch directly and the clinically important recurrent laryngeal branch.

Superior laryngeal nerve (internal division) supplies the epiglottis, base of

the tongue, supraglottic mucous, thyroepiglottic joint, and cricothyroid joint.

Superior laryngeal nerve (external division) gives sensory supply to anterior

subglottic mucosa and motor to cricothyroid muscle (adductor, tensor).

Recurrent laryngeal nerve gives sensory innervation to the subglottic mucosa

and muscle spindles, and motor innervation to thyroarytenoid, lateral

cricoarytenoid, inter arytenoids and posterior cricoarytenoid.
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AIRWAY REFLEXES

Upper airway reflexes are of great practical importance to anaesthetist.

Various types of nerve endings have been identified in and under the epithelium of

the upper airway, and afferent nerve endings are the natural starting of all reflex

activity. The upper airway reflexes consist of many different types of reflex

responses such as sneezing, apnea, swallowing, laryngeal closure, coughing,

expiration reflex, and negative pressure reflex.

Irritation of receptors in the upper respiratory tract causes a reflex motor

response. The receptors of the respiratory tract include slowly adapting ("stretch")

receptors responsible for the Hering-Breuer reflex, and rapidly adapting ("irritant")

receptors, which are activated briefly by light touch, dust, chemical stimuli and

cold air. It is the rapidly adapting receptors that are responsible for the cough

reflex.

Laryngeal afferent neurons with receptive fields in the epiglottis can be

activated by a range of stimuli, but mechanical stimuli are most effective,

particularly a light touch that moves over several receptive fields. The sensory

units consist of free nerve endings that lie between the mucosal cells of the airway

epithelium.
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Sensory units appear to be particularly abundant over the arytenoid

cartilages and are also found on the laryngeal side of the epiglottis. The superior

laryngeal nerve carries a large proportion of small diameter myelinated fibres

(group III, A delta or B sensory fibres), which carry afferent impulses from rapidly

adapting receptors from structures such as the epiglottis. The recurrent laryngeal

nerve also carries sensory fibres, mainly from rapidly adapting receptors that are

activated by light touch. These receptors are particularly numerous at the anterior

and posterior extremities of the inferior surface of the vocal cords. Stimulation of

these receptors results in vocal cord movement. Afferent fibres in the laryngeal

nerves project centrally to the nucleus tractus solitarius, particularly the caudal and

posterior parts.

Laryngeal closure is a complex muscular event, involving activity of

muscles that are considered to have abductor effects when active alone. Activation

of the laryngeal muscles by stimulation of the internal branch of the superior

laryngeal nerve, which causes reflex laryngeal closure, results in a more forceful

closure than stimulation of the recurrent laryngeal nerve, which activates the

laryngeal muscles directly, but presumably in a less coordinated way.
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RESPONSE TO INTUBATION

The goal of tracheal intubation is to provide a secure, definitive airway.

Unfortunately, laryngoscopy and intubation can result in a cascade of physiological

and pathophysiological reflex responses. These responses are initiated by

stimulation of afferent receptors in the posterior pharynx supplied by the

glossopharyngeal and vagus nerves. The central nervous system , cardiovascular

system, and respiratory system all respond predictably to these afferent stimuli, and

in selected patients the resultant physiologic manifestations may adversely affect

the patients outcome. Though no data exist to suggest that patient outcomes are

altered by attenuating the increases in intracranial pressure (ICP), stimulation of

the autonomic nervous system with increases in the heart rate and blood pressure,

and stimulation of the upper and lower respiratory tract resulting in increases in

airway resistance, in light of the possible adverse effects in a compromised patient,

it seems both reasonable and logical to attempt to attenuate these responses.

The precise mechanism of the intubation response is elusive but it has been

established that it has both a sympathetic and parasympathetic element. The

sympathetic response is a polysynaptic pathway with the glossopharyngeal and

vagus nerve forming the afferent arc to the sympathetic nervous system via the

brain stem and spinal cord. This ensures a diffuse autonomic response at the
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efferent side including increased firing of the cardio-accelerator fibres and release

of adrenergic mediators including norepinephrine, epinephrine and vasopressin.

The CNS responds to airway manipulation by increasing cerebral metabolic

oxygen demand (CMRO2) and cerebral blood flow (CBF). If the intracranial

compliance is decreased (tight brain), the increase in CBF may increase the ICP

further. This response is important in situations in which there is a loss of

autoregulation such that blood flow to the brain, or regions of the brain, becomes

pressure-passive (ie, increases in blood pressure result in increases in ICP).

Laryngoscopy stimulates protective reflexes and predictably leads to

cardiovascular and respiratory system responses mediated by the sympathetic

nervous system. In 1951 it was King et al who elicited the haemodynamic response

of the cardiovascular system. It was concluded that during light anesthesia direct

laryngoscopy and tracheal intubation is capable of producing increase in Blood

pressure and heart rate.

Mediators of cardiovascular response:

a) Secretion of epinephrine from adrenal medulla

b) Release of norepinephrine from adrenergic nerve terminals

c) Activation of Renin-Angiotensin-Aldosterone system
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In children, this process is believed to be primarily a monosynaptic reflex

promoting vagal stimulation of the sinoatrial node, resulting in bradycardia. In

adults, a polysynaptic event predominates whereby impulses travel afferently via

the 9th and 10th cranial nerves to the brain stem and spinal cord. An efferent

sympathetic response results in norepinephrine release from adrenergic nerve

terminals, epinephrine release from the adrenal glands, and activation of the renin–

angiotensin system leading to tachycardia and hypertension. Hypertension may

also lead to significant increases in ICP if autoregulation has been lost (eg, acute

severe head injury or intracranial hemorrhage).

The respiratory system may respond in three important ways to

laryngoscopy and intubation: activation of the upper airway reflexes leading to

laryngospasm; coughing; and bronchospasm (tight lungs). Laryngospasm, a

forceful involuntary spasm of the laryngeal musculature, may produce difficulty

with intubation as well as ventilation. Persistent and life-threatening laryngospasm

is treated with a gentle continuous positive airway pressure with 100% oxygen,

intravenous lidocaine (1.5 mg/kg), or if persistent, neuromuscular blockade (eg,

succinylcholine at 10% of the intubating dose). Negative intrathoracic pressure

created by inspiration attempts against a closed glottis (laryngospasm) may result

in negative pressure pulmonary edema.
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ATTENUATION OF HAEMODYNAMIC STRESS RESPONSE:

Attenuation of cardiovascular stress response

Technical methods:

 Gentle cricoid pressure

 Laryngoscopy using Macintosh or McCoy blade compared to Miller blade

cause less response

 Insertion of LMA compared to ETT cause less hemodynamic disturbance

Topical Anaesthesia:

 Topical laryngotracheal spray with lidocaine 2% to 4%

 Regional nerve blocks of superior laryngeal nerve, glossopharyngeal nerve

and trans tracheal blocks

Inhalational Anaesthetics:

 Inhalation agents at 2.5 to 3 MAC suppress the hemodynamic response to

intubation.

Intravenous agents:

 Opioids- Fentanyl, Alfentanil, Remifentanil

 Local anaesthetics -Lidocaine

 β adrenergic receptor antagonist- Esmolol, Labetalol

 Vasodilators-Nitroglycerine, Sodium Nitroprusside, Hydralazine
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 Centrally acting α agonist-Clonidine

 α2 agonist- Dexmedetomidine

 Calcium channel blockers

 Magnesium Sulphate

Technical methods:

During laryngoscopy, the stimulation of the supraglottic area leads to an

increase in the plasma catecholamine concentration due to the activation of the

sympathoadrenal system. The transition of the endotracheal tube (ETT) through the

vocal cords and inflation of the tube cuff at the infraglottic region is also

responsible for the phenomenon, but this contribution is less important than the

abnormal force administered during laryngoscopy to the base of the tongue to lift

the epiglottis.

Use of curve blade like Macintosh blade offers advantage over straight blade

in attenuating the haemodynamic stress response. Newer video and optical

laryngoscopes, which have adequate visualization of the vocal cord inlet and

subsequent intubation, have the potential to minimize the pressor response to

airway manipulation by reducing the amount of force needed to displace

oropharyngeal tissues and limiting cervical spine motion.



20

Local anaesthetics:

Lidocaine as an airway topical anesthetic is widely used to attenuate

hemodynamic reflexes. The local anaesthetic effect produced by these drugs helps

to reduce the sympathetic response from the airway.

β Blockers:

Esmolol, an ultra-short-acting cardio selective beta adrenergic blocker, was

investigated in a double-blind prospective protocol for its ability to control

haemodynamic responses associated with tracheal intubation after thiopentone and

succinylcholine. Increases in heart rate, systolic pressure and rate pressure product

after intubation were approximately 50 per cent less in patients given esmolol

compared to patients given placebo.

α2 agonist:

Clonidine is an imidazoline derivate and centrally acting alpha-adrenergic

agonist, with antihypertensive activity. Clonidine binds to and stimulates central

alpha-2 adrenergic receptors, thereby reducing the amount of norepinephrine (NE)

release and thus decreasing sympathetic outflow to the heart, kidneys, and

peripheral vasculature. The reduction in sympathetic outflow leads to decreased

peripheral vascular resistance, decreased blood pressure, and decreased heart rate.
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DEXMEDETOMIDINE:

Chemical structure: Dexmedetomidine is the dextrorotatory S-enantiomer of

medetomidine, an agent used in veterinary medicine. It is chemically (S)-4-[1-(2,3-

dimethylphenyl) ethyl]-3H-imidazole.

Mechanism of action:

α2 receptor agonists produce clinical effects after binding to G-Protein-

coupled α2 receptors, of which there are three subtypes (α2A, α2B, and α2C) with

each having different physiological functions and pharmacological activities.

These receptor subtypes are found ubiquitously in the central, peripheral, and

autonomic nervous systems, as well as in vital organs and blood vessels.

Dexmedetomidine is 8 to 10 times more selective towards α2 receptors than
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clonidine. Neither clonidine nor dexmedetomidine is totally selective for any one

of the α2 receptor subtypes, but dexmedetomidine seems to have higher α2A

receptor and α2C receptor affinity than clonidine.

Locus ceruleus of the brain stem is the principal site for the sedative action

and spinal cord is the principal site for the analgesic action, both acting through

α2A receptor. In the heart, the dominant action of α2A agonists is a decrease in

tachycardia (through blocking cardioaccelerator nerve) and bradycardia via α2A

receptor (through a vagomimetic action). In the peripheral vasculature, there is

sympatholysis-mediated vasodilatation and smooth muscle cells receptor-mediated

vasoconstriction.

Pharmacokinetics:

Following intravenous administration, dexmedetomidine shows rapid

distribution phase with a distribution half-life of six minutes and a terminal

elimination half-life (t1/2) of approximately two hours. Dexmedetomidine exhibits

linear kinetics in the range between 0.2 - 0.7 micrograms on intravenous infusion

upto 24 h. 94% is protein bound. Oral bioavailability is poor because of extensive

first pass metabolism. However, after sublingual & intranasal administration

bioavailability is high (84%), giving it a potential role in pediatric sedation and

premedication.
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It undergoes almost complete biotransformation with very little unchanged

dexmedetomidine excreted in urine (95%) and faeces (4%). Biotransformation

involves both direct glucuronidisation (the major pathway) as well as cytochrome

P450 mediated metabolism.

In subjects with varying degree of hepatic and renal impairment, clearance is

lower than in normal subjects, it may need dose reduction. The pharmacokinetic

profile of dexmedetimidine is not altered by age.

Drug interaction:

In vitro studies indicated that clinically relevant cytochrome P 450 mediated

drug interactions are unlikely. Co-administration of anesthetics, sedatives,

hypnotics or opioids with dexmedetomidine hydrochloride is likely to lead to an

enhancement of their effects. Hence, a reduction in dosage with these agents is

required. Additionally, in situations where other vasodilators or negative

chronotropic agents are used, co-administration of dexmedetomidine could have an

additive pharmacodynamics effect and should be administered with caution and

careful titration.
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Routes and dosage:

Routes Dosage

Intravenous Loading dose of 1 mcg/kg over 10-20 minutes followed

by a maintenance infusion in the range of

0.2 - 0.7mcg/kg/hr. The rate of infusion can be

increased in increments of 0.1mcg/kg/hr or

higher.

Intramuscular injection (2.5 mcg/kg) of dexmedetomidine has been used for

premedication

Spinal 0.1-0.2 mcg/kg

Epidural 1-2mcg/kg

Peripheral nerve block 1mcg/kg

Buccal 1-2 mcg/kg

Intranasal 1-2mcg/kg
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Clinical pharmacology:

Cardiovascular system: Dexmedetomidine evokes a biphasic blood pressure

response: A short hypertensive phase and subsequent hypotension. The two phases

are considered to be mediated by two different α2 subtypes: the α-2B is responsible

for the initial hypertensive phase, whereas hypotension is mediated by the α2A.

Respiratory system: Dexmedetomidine does not suppress respiratory function,

even at high doses. It has no adverse effects on respiratory rate and gas exchange

when used in spontaneously breathing ICU patients after surgery.

Central nervous system: Dexmedetomidine reduces cerebral blood flow and

cerebral metabolic requirement of oxygen but its effect on intracranial pressure is

not yet clear. Dexmedetomidine modulates spatial working memory, enhancing

cognitive performance besides having sedative, analgesic, and anxiolytic action

through the α2 receptor.

Adverse effects:

The various reported side effects are hypotension, bradycardia, atrial

fibrillation, pyrexia, chills, nausea, vomiting, dry mouth, pulmonary edema,

hyperglycemia, hypocalcaemia etc. But hypotension and bradycardia may occur

with ongoing therapy mediated by central α2A receptor, causing decreased release

of noradrenaline from the sympathetic nervous system. Rapid administration of
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dexmedetomidine infusion may cause transient hypertension mediated by

peripheral α2B vasoconstriction. It is not recommended in patients with advanced

heart block and ventricular dysfunction. Long-term use of dexmedetomidine leads

to super sensitization and upregulation of receptors; with abrupt discontinuation, a

withdrawal syndrome of nervousness, agitation, headaches, and hypertensive crisis

can occur. FDA has classified it as a category C pregnancy risk, so it should be

used with extreme caution in women who are pregnant.

Clinical applications:

Premedication:

Dexmedetomidine is used as an adjuvant for premedication, especially in

patients susceptible to preoperative and perioperative stress because of its sedative,

anxiolytic, analgesic, sympatholytic, and stable hemodynamic profile.

Dexmedetomidine decreases oxygen consumption in intraoperative period (up to

8%) and in postoperative period (up to 17%)

Intensive care unit sedation

Dexmedetomidine is indicated for sedation in initially intubated and

mechanically ventilated patients during treatment in intensive care setting. It

currently is approved by FDA for use in ICU for not more than 24 hours; though

many studies have reported its safe use for longer duration. Dexmedetomidine has
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advantages for sedation in mechanically ventilated postoperative patients because

it decreases requirement of opioids (>50%) and high PaO2/FIO2 with minimum

respiratory depression. Dexmedetomidine is superior to midazolam and lorazepam

for weaning because it shortens the time to extubate and stay in ICU.

Procedural sedation

Dexmedetomidine is indicated for sedation of non-intubated patients prior to

and/or during surgical and other procedures. It has been safely used in

transesophageal echocardiography, colonoscopy, awake carotid endarterectomy,

shockwave lithotripsy, vitreoretinal surgery, peadiatric patients undergoing

tonsillectomy. The usual dose of dexmedetomidine for procedural sedation is 1

mcg/ kg, followed by an infusion of 0.2 mcg/kg/h. Its onset of action is less than 5

min and the peak effect occurs within 15 min. Dexmedetomidine provides a

titratable form of hypnotic sedation that can be easily reversed by α2-AR

antagonist atipamezole.

Intraarticular use

Intraarticular dexmedetomidine in patients undergoing arthroscopic knee

surgery improves the quality and duration of postoperative analgesia.
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Controlled hypotension

Dexmedetomidine is an effective and safe agent for controlled hypotension

mediated by its central and peripheral sympatholytic action. Its easy

administration, predictability with anaesthetic agents, and lack of toxic side effect

while maintaining adequate perfusion of the vital organs makes it a near-ideal

hypotensive agent

As an adjuvant in local & regional techniques

Highly lipophilic nature of dexmedetomidine allows rapid absorption into

the cerebrospinal fluid and binding to α2-AR of spinal cord for its analgesic action.

It prolongs the duration of both sensory and motor blockade induced by local

anesthetics irrespective of the route of administration (e.g., epidural, caudal, or

spinal). It enhances both central and peripheral neural blockade by local

anaesthetics and has been successfully used in intravenous regional anesthesia

(IVRA). Addition of 0.5 mcg/kg dexmedetomidine to lidocaine for IVRA

improves quality of anesthesia and improves intraoperative-postoperative analgesia

without causing side effects.

The peripheral neural blockade is due to its binding to α2A-AR.

Dexmedetomidine added to levobupivacaine for axillary brachial plexus block
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shortens the onset time and prolongs the duration of the block and postoperative

analgesia.

Intraoperative use:

Dexmedetomidine attenuates hemodynamic stress response to intubation and

extubation by sympatholysis. In view of absent respiratory depression, it can be

continued at extubation period. It potentiates anesthetic effect of all the anesthetic

agents irrespective of the mode of administration (intravenous, inhalation, regional

block). Intraoperative administration of dexmedetomidine in lower concentrations

has reduced the requirement of other anesthetic agents; fewer interventions to treat

tachycardia; and a reduction in the incidence of myocardial ischemia.

Attenuation of response to tracheal intubation and extubation:

Dexmedetomidine attenuates hemodynamic stress response to intubation and

extubation by its sympatholytic property. Dexmedetomidine, at IV doses of 0.33 to

0.67 μg/kg given 15 min before surgery attenuates the hemodynamic response to

endotracheal intubation.

Anaesthetic sparing effect

When used intraoperatively in lower concentration, requirement of other

anaesthetic agents is reduced. Fewer interventions are required for the treatment of
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tachycardia. Incidence of myocardial ischemia is also reduced. However, side

effects like hypotension and bradycardia may occur, needing intervention.

Cardiac surgery

Dexmedetomidine in addition to blunting the hemodynamic response to

endotracheal intubation also reduces the extent of myocardial ischemia during

cardiac surgery. Dexmedetomidine has been successfully used to manage patients

with pulmonary hypertension undergoing mitral valve replacement, with reduction

in pulmonary vascular resistance, pulmonary artery pressure, and pulmonary

capillary wedge pressures.

Cardiovascular stabilizing effect

The cardiovascular effects of dexmedetomidine have been well studied in

animal and adult human models. Growing experience, mostly in the pediatric

population, has demonstrated the potential therapeutic applications of

dexmedetomidine in the acute treatment of arrhythmias. Additionally, its use

during cardiac surgery has been associated with a decreased incidence of

postoperative ventricular and supraventricular tachyarrhythmias.

Dexmedetomidine may be useful for the treatment of the deleterious

cardiovascular effects of acute cocaine intoxication and overdose.



31

Neurosurgery

Besides providing cerebral hemodynamic stability, dexmedetomidine also

prevents sudden increase in intracranial pressure during intubation, extubation and

head pin insertion. This fact can be exploited in neuroanaesthesia. It attenuates

neurocognitive impairment (delirium and agitation) allowing immediate

postoperative neurological evaluation. It exerts its neuroprotective effects through

several mechanisms which make the usage of this drug very promising during

cerebral ischemia. It does not interfere with neurological monitors and has an

upcoming role in functional neurosurgery. It has been used in awake craniotomy

for the resection of tumours or epileptic foci in eloquent areas, and the

implantation of deep brain stimulators for Parkinsons disease. It allowed for a

reduction or elimination of other sedatives, and it was particularly useful in

children with chronic neurologic impairments.

In Obese patients

Dexmedetomidine does not cause respiratory depression. This fact can be

utilized in sedating morbidly obese patient; thereby avoiding respiratory depression

caused by narcotics. Dexmeditomidine is also useful as anesthetic adjuvant in

Bariatric surgery and sleep apnea patients.
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Post-operative analgesia

Dexmedetomidine also provides intense analgesia during the postoperative

period. In one study by Venn RM et al the postoperative analgesic requirements

were reduced by 50% in cardiac patients and the need for rescue midazolam for

sedation was diminished by 80%.

Paediatric Use

Although dexmedetomidine is not currently approved by the Food and Drug

Administration (FDA) for the pediatric population, findings have shown it to be

effective in various clinical scenarios for sedation. Dexmedetomidine has been

found to be useful in sedation during mechanical ventilation, prevention of

emergence delirium, after general anaesthesia and procedural sedation during

noninvasive radiological procedures. Munro et al reported dexmedetomidine as the

primary agent for sedation during cardiac catheterization in infants and children.

High dose dexmedetomidine (3mcg/kg IV load over 10 minutes with an infusion of

1 mcg/kg/hour) has been used successfully for sedation of children undergoing

sedation for MRI.

Use in MRI and CT scan

High dose dexmedetomidine has been used successfully for sedation of

children undergoing MRI.
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Awake Intubation

Dexmedetomidine used for securing the airway with a fiberoptic intubation.

Monitored Anaesthesia Care

Dexmedetomidine has been used for sedation for monitored anesthesia care

in gynaecological, urological, burns patients and trauma patients.

Pain and Palliative Care

Dexmedetomidine may also offer a new paradigm in the pharmacologic

treatment of symptoms of distress (intractable pain, agitation or delirium) at the

end of life. Recently, the FDA has approved to examine the use of

dexmedetomidine in treating cancer patients at the end of life who are suffering

from intractable pain, agitation or delirium. It has significant opioid sparing effect

and is useful in intractable neuropathic pain.

Other uses

Cervical spine surgery and other spine surgery, Evoked potential study and Head

injury. It has been used in the treatment of alcohol and drug withdrawal of

narcotics, benzodiazepines, alcohol and recreational drugs. Dexmedetomidine is

effective in preventing ethanol-induced neurodegeneration. It used in the

management of tetanus in ICU. It may be used as an antishivering agent.
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MAGNESIUM SULPHATE

Magnesium sulphate (MagnesiumSO4 ) was first introduced to control

convulsions in 1925, but it was the Collaborative Eclampsia Trial in 1995 that

confirmed the efficacy of MagnesiumSO4 in the treatment of severe preeclampsia

and eclampsia. Magnesium is a drug with multiple clinical applications. Its role in

anaesthesia, ICU and obstetrics is well established among the numerous actions of

magnesium, the blockade of N-methyl-D-aspartate (NMDA) receptor and calcium

channel has an important meaning to anesthesia.

Magnesium in the organism:

Magnesium is a bivalent ion, like calcium, with an atomic weight of 24.312.

The human body contains 1 mole (24 g of Magnesium). It is the fourth most
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common mineral salt in the organism after phosphorus, calcium and potassium, the

second intracellular cation after potassium, and the fourth plasma cation after

sodium, potassium and calcium. It is concentrated mainly in bone (60%), muscle

(20%) and soft tissues (20%). Only a fourth of the Magnesium contained in bone

and muscle is exchangeable. Extracellular Magnesium represents only 1% of the

total. In serum, Magnesium is divided into three fractions: ionized (active form),

protein-bound and that contained in anion complexes (phosphates and citrates).

These three fractions account respectively for 65%, 27% and 8% of serum content.

Three-fourths of plasma Magnesium is ultrafiltrable.

The daily recommended Magnesium requirement is 250 to 350 magnesium

(10.4–14.6 mmol) in adults and an additional 100 to 150 magnesium in children

and pregnant or nursing women. From 30 to 50% of ingested Magnesium is

absorbed (5 mmol/day) in decreasing quantity from the small intestine to the colon.

Fibres, phytates and oxalic acid appear to reduce Magnesium absorption

moderately through the formation of a complex that cannot be easily dissociated.

The binding of Magnesium to anions (phosphates) or fatty acids reduces the

quantity of absorbable Magnesium. The fraction of absorbed Magnesium decreases

as the quantity ingested increases. Magnesium depletion corresponds to obligatory

and uncontrollable digestive losses (around 60% of ingested Magnesium) and

variable losses through renal excretion.
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Magnesium is mainly intracellular, existing largely (90%) in bound form in

adenosine triphosphate (ATP) molecules of the cytoskeleton (nucleus,

mitochondria and reticulum), in nucleotides, or in enzyme complexes. A small

portion of intracellular Magnesium (5–14%, depending on the cells) is found in

ionized free form within the cell. Heart muscle cells have a high concentration of

total Magnesium.

Knowledge about the hormonal regulation of Magnesium homeostasis is

incomplete. Several hormones are involved in the regulation of Magnesium

metabolism, namely parathyroid hormone (PTH), calcitonin, vitamin D, insulin,

glucagon, epinephrine, antidiuretic hormone, aldosterone and sex hormones. PTH

and vitamin D increase intestinal absorption, PTH favours renal reabsorption of

Magnesium and facilitates its bone reuptake, insulin increases cellular uptake of

Magnesium, and glucagon is conducive to its renal reabsorption.

Biological considerations:

Assay of total plasma Magnesium by spectrophotometry is precise and easy

to perform (0.7–1.1 mmol/lit or 1.4–2.2 meq/lit, or 16.8–26.4 magnesium/lit).

However, owing to the intracellular nature of this ion, these values are not exactly

indicative of the Magnesium pool in the organism or of a possible state of

deficiency. Other concentrations have been studied to allow better assessment of
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true Magnesium deficiencies, namely intracellular and ionized plasma Magnesium

concentrations.

Interferences with calcium ions at the level of the Magnesium electrode reduce the

relevance of the ionized Magnesium assay. Because of the long life of Magnesium

and its slow turnover, erythrocytic Magnesium might be a better indicator of

deficiency. Lymphocytic Magnesium would appear to be a better indicator of the

Magnesium content of muscle and myocardium and of ionized Magnesium.

The normal range of magnesium in plasma is 0.7-1.1 mmol/L (1.4-2.2 meq/L).

Hypomagnesemia can occur frequently, especially after surgery such as abdominal,

orthopedic and cardiac operation. From the report of Aglio et al the incidence of

hypomagnesemia was 19.2% before cardiac surgery, peaked to 71% immediately

after surgery, and subsided slightly to 65.6% 24 hours after then.

Hypermagnesia occurs rarely in clinical medicine unless the renal function of the

patient is compromised. If the plasma concentration of magnesium reaches 4-5

mmol/L, toxic symptoms such as loss of deep tendon reflex and dizziness can

occur. At higher concentrations, respiratory arrest (> 6 mmol/L) or cardiac arrest

(> 8 mmol/L) can develop. Magnesium sulfate (MagnesiumSO4) and magnesium

chloride (MagnesiumCl2) are both available; however, the latter is used mostly in

research laboratories.
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MECHANISM OF ACTION:

Action on membrane and membrane pumps:

Magnesium intervenes in the activation of membrane Ca ATPase and Na-K

ATPase involved in transmembrane ion exchanges during depolarization and

repolarization phases. Magnesium deficiency impairs the action of ATPase pumps

and leads to a reduction of intracellular ATP as well as to increased concentrations

of sodium and calcium and decreased concentrations of potassium within the cell.

It would thus appear to act as a stabilizer of cell membrane and intracytoplasmic

organelles.

Action on ion channels:

Magnesium is considered to act as a regulator of different ion channels. A

low intracellular Magnesium concentration allows potassium to leave the cell,

thereby altering conduction and cellular metabolism. Magnesium also exerts its

effects on calcium channels of potential-dependent L type in membrane and on

those of sarcoplasmic reticulum. A competitive antagonist action is directed

against calcium inflows. By inhibiting the calcium activation dependent on the

sarcoplasmic channel, Magnesium limits the outflow of calcium from the

sarcoplasmic reticulum, the main site of intracellular calcium storage. Thus,

Magnesium is a calcium channel blocker and a modulator of calcium channel
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activity, which means that a rise in intracellular calcium occurs during

hypomagnesemia.

Enzymatic activation:

Intracellular free Magnesium is involved in the energy reactions of

phosphorylation and is necessary for the activation of hundreds of enzymatic

reactions concerning ATP. Inorganic phosphate and ATP within the cell reduce

free Magnesium, whereas the conversion of ATP to adenosine diphosphate (ADP)

increases it. In fact, Magnesium interacts with the outer two phosphate groups of

ATP to form the enzymatic substrate. Intracellular Magnesium deficiency is

correlated with the impaired function of many enzymes utilizing high-energy

phosphate bonds, as in the case of glucose metabolism.

Magnesium induced vasodilatation:

Magnesium is a unique calcium antagonist as it can act on most types of

calcium channels in vascular smooth muscle and as such would be expected to

decrease intracellular calcium. One major effect of decreased intracellular calcium

would be inactivation of calmodulin-dependent myosin light chain kinase activity

and decreased contraction, causing arterial relaxation that may subsequently lower

peripheral and cerebral vascular resistance, relieve vasospasm, and decrease
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arterial blood pressure. The vasodilatory effect of MagnesiumSO4 has been

investigated in a wide variety of vessels.

Magnesium as calcium channel blocker

Calcium exerts a major role in stimulus-response relationship, including the

release of catecolamines from the adrenal gland and adrenergic nerves terminals in

response to sympathetic stimulation. Because Magnesium competes with calcium

for membrane channels, it has been described as the physiological calcium
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antagonist and can modify many calcium – mediated responses. The ability of

magnesium ions to inhibit the release of catecolamines from both the adrenal

glands and peripheral adrenergic nerves terminals has been known for many years.

It also produces vasodilation, directly. Magnesium acts as a calcium channel

blocker at presynaptic nerve terminals and decreases acetylcholine release at the

motor endplate, which diminishes muscle fiber excitability and reduces the

amplitude of endplate potential, resulting in the potentiation of a neuromuscular

blockade by nondepolarizing neuromuscular blocker. Some authors have focused

on the direct enhancing effects of magnesium on the neuromuscular blockade. In

contrast, others concluded that a perioperative adjuvant magnesium sulfate

administration reduced requirements for nondepolarizing neuromuscular blockers.

Dosage and administration of Magnesium:

Magnesium can be administered orally or intravenously. Intramuscular

injection is also possible but painful. Oral administration of a daily dose of more

than 50 mmol can cause vomiting and diarrhea. In anesthesia and intensive care,

the preferred administration route is iv. Two injectable forms of Magnesium are

available, namely Magnesium chloride and sulfate. Ten millilitres of a 10%

Magnesium chloride (MagnesiumCl2) solution provide 1 g of Magnesium salts

(=118 magnesium = 9 mEq = 4.5 mmol), and 10 mL of a 10% Magnesium sulfate
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(MagnesiumSO4) solution provide 1 g of Magnesium salts (= 98 magnesium

Magnesium = 8.12 mEq = 4.06 mmol).

Several dosage recommendations have been proposed. When Magnesium sulfate is

used to correct a Magnesium deficit, the objective is to restore normal serum

concentrations, in which case slow infusion of up to 10 g/day is appropriate. When

Magnesium is used for its pharmacological properties, more rapid infusion is often

necessary to obtain the high plasma concentrations desired. The recommended

procedure is rapid infusion of 1 to 2 g of MagnesiumSO4 iv over a ten-minute

period followed by continuous iv infusion of 0.5 to 1 g/hr (reduced to 0.25 g/hr for

patients with renal insufficiency). Administration is performed under continuous

electrocardiographic control, and serum concentrations of Magnesium or ionized

Magnesium are determined every six hours. If Magnesium is given too quickly,

flushing can occur, and bradycardia, cardiac arrhythmia, or cardiac arrest have

been reported. There is also the increased risk of the toxic effects of Magnesium

resulting in renal impairment.

When magnesium was used for tocolysis, adverse effects (flushing and

headache) were more frequent with high (5 g/hr) than with low doses (2 g/hr), and

pulmonary edema occurred in two patients in the high dose group vs none in the

low-dose group.
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CLINICAL EFFECTS OF MAGNESIUM

Cardiovascular effects

The action of Magnesium on calcium channels and pumps actually serves as

a regulator of transmembrane and intracellular flows. In addition, Magnesium has

an indirect effect on cardiac muscle cells by inhibiting calcium uptake on the

troponin C of myocytes and thereby influencing myocardial contractility. In a

preparation of isolated animal heart, magnesium, because of its anticalcium

properties, caused a dose-dependent negative inotropic effect.

In in-vitro studies on isolated aorta, the absence of Magnesium potentiated

the vasoconstrictive effect of angiotensin and acetylcholine, and hypermagnesemia

induced the relaxation of smooth muscle. The role of Magnesium in

transmembrane movements of calcium and the activation of the adenylate cyclase

involved in the synthesis of cyclic adenosine monophosphate (vasodilator) could

account in part for this effect. A reduction of cyclic AMP in hypomagnesemia

induced an increase of vascular tone.

In anesthetized dogs, a dose-dependent decrease in heart rate and systolic

and diastolic arterial pressures was observed after the infusion of Magnesium. In

humans, hemodynamic studies have shown a peripheral (predominantly arteriolar)

vasodilator effect. After the rapid infusion of a dose of 3 or 4 g of magnesium
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sulfate (MagnesiumSO4), a reduction of systolic arterial pressure occurred, in

relation to decreased systemic vascular resistance. Because of this peripheral

vasodilator effects magnesium sulfate has been explored as a drug for reducing the

haemodynamic responses following intubation.

Muscle and neuromuscular transmission:

Calcium and Magnesium have opposite effects on muscle. Hypomagnesemia

stimulates contraction, whereas hypocalcemia induces relaxation.

Hypomagnesemia causes rapid, passive release of calcium by the sarcoplasmic

reticulum as a result of the opening of calcium channels, whereas high

concentrations of Magnesium block this process.

Neuromuscular transmission is altered by a preponderant presynaptic effect

as well as a postsynaptic effect. Magnesium acts competitively in blocking the

entry of calcium into presynaptic endings. Presynaptic release of acetylcholine is

reduced by high Magnesium concentrations, thereby altering neuromuscular

transmission. Magnesium decreases the effects of acetylcholine on postsynaptic

muscle receptors and has been shown to increase the threshold of axonal

excitation. Hypomagnesemia induces neuromuscular hyperexcitability while

hypermagnesemia causes neuromuscular weakness as well as a reduction or even
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an abolition of deep tendon reflexes. Excess serum Magnesium concentrations

produce progressive inhibition of catecholamine release from adrenergic nerve

endings, adrenal medulla and adrenergic postganglionic sympathetic fibres.

Central nervous system:

The property of Magnesium as an antagonist of N-methyl-Daspartate

(NMDA) receptors is the basis for studies of its adjuvant effect in perioperative

analgesia. This calcium inhibitory effect causes central arteriolar vasodilation and

acts against vasospasm. The inhibition of NMDA receptors and the increased

production of vasodilator prostaglandins induced by Magnesium could account for

the anticonvulsant action of Magnesium.

Other clinical effects:

The postulated mechanisms for the bronchodilator effects of Magnesium

include inhibitory action on smooth muscle contraction, histamine release from

mast cells and acetylcholine release from cholinergic nerve terminals. The precise

mechanism of action for the tocolytic effects of Magnesium sulfate is not clearly

defined, but may be related to the action of Magnesium as a calcium blocker in

inhibiting muscle contractions.
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THERAPEUTIC INDICATIONS FOR MAGNESIUM IN

ANESTHESIOLOGY:

Anesthetic induction:

The stress of intubation is associated with catecholamine release.

Magnesium reduces this release by the adrenal medulla and adrenergic nerve

endings. In a comparative study, patients received thiopental and succinylcholine

with or without Magnesium sulfate 60 mg/kg at anesthesia induction. Patients

treated with Magnesium showed a lower increase of heart rate and systolic blood

pressure after intubation. Plasma concentrations of epinephrine and norepinephrine

were markedly lower after intubation in the Magnesium treated group.

In a prospective study concerning coronary patients, Puri et al compared

hemodynamic changes during anesthesia induction and intubation after infusion of

Magnesium or lidocaine. The group treated with Magnesium showed a slight

increase in mean arterial pressure (MAP) and systemic vascular resistance and no

decrease in cardiac output, as compared to the lidocaine group, with equally good

control of increased heart rate. In another study, the group treated with Magnesium

showed a lesser hypertensive response during induction compared to placebo,

whereas early reflex tachycardia was not controlled by Magnesium. Ashton et al

found no increase in arterial pressure or heart rate and a moderate decrease of
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plasma catecholamine concentrations after intubation in a group treated with

Magnesium alone before intubation. In all these studies, Magnesium administration

before anesthesia induction was associated with a good control of the adrenergic

response during intubation.

Magnesium sulphate as analgesia in surgical patients:

The use of Magnesium as an adjuvant in the context of perioperative

analgesia is novel. This application is based on the antagonist properties of

Magnesium for the NMDA receptor and its inhibitory properties for calcium

channels. Although magnesium is not a primary analgesic in itself, it enhances the

analgesic actions of more established analgesics as an adjuvant agent. The role of

magnesium for perioperative analgesia has been investigated by many authors.

Magnesium sulfate has been reported to be effective in perioperative pain

treatment and in blunting somatic, autonomic and endocrine reflexes provoked by

noxious stimuli. NMDA receptor antagonists can prevent the induction of central

sensitization due to peripheral nociceptive stimulation and abolish hypersensitivity.

When magnesium was used intraoperatively, many researchers reported that

it reduced the requirement for anesthetics and/or muscle relaxants. In terms of

postoperative analgesia, intraoperative magnesium during surgery can reduce

opioid consumption in the first 24 h postoperatively, and to a lesser extent, pain
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scores. The double-blind prospective study of Tramer et al clearly shows the value

of Magnesium as an adjuvant in postoperative analgesia. Patients receiving

Magnesium required less morphine, had less discomfort and slept better during the

first 48 hr than those receiving morphine alone. The quality of postoperative

analgesia was, of course, equivalent. It seems clear that Magnesium reduces the

use of classic morphine-based drugs, as well as their side effects, when

administered pre- and intraoperatively and associated with these drugs during the

operation. Future studies will undoubtedly define the precise role of Magnesium as

adjuvant in perioperative analgesia.

Magnesium sulphate in muscle relaxation:

Magnesium acts as a calcium channel blocker at presynaptic nerve terminals

and decreases acetylcholine release at the motor endplate, which diminishes

muscle fiber excitability and reduces the amplitude of endplate potential, resulting

in the potentiation of a neuromuscular blockade by nondepolarizing neuromuscular

blocker. Some authors have focused on the direct enhancing effects of magnesium

on the neuromuscular blockade. In contrast, others concluded that a perioperative

adjuvant magnesium sulfate administration reduced requirements for

nondepolarizing neuromuscular blockers. Potentiation of muscle relaxation by

magnesium sulfate can have diverse clinical implications. First of all, magnesium

sulfate can be used as an adjuvant to tracheal intubation. Until recently, when used
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during the induction of general anesthesia, magnesium has been highlighted on its

efficacy to attenuate cardiovascular responses associated with tracheal intubation.

In addition, Kim et al reported that magnesium sulfate, when combined with

rocuronium priming, improved rapid-sequence intubating conditions, compared

with either magnesium sulfate or priming used alone.

The potential of magnesium sulphate for reducing the intubation responses is

least explored. So in this study the efficacy of the Magnesium sulphate in

comparison with dexmedetomidine in attenuating haemodynamic stress response

following intubation will be assessed.
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REVIEW OF LITERATURE

STUDIES ON DEXMEDETOMIDINE AND MAGNESIUM SULPHATE

USED FOR ATTENUATION OF INTUBATION RESPONSE:

In a study by Bhagat et al evaluated the ability of pre and intraoperative

dexmedetomidine to attenuate stress induced haemodynamic responses. It was a

single blinded randomized control trial done 120 ASA I and II consented patients

who underwent laparoscopic cholecystectomy. Patients were randomly divided

into 2 groups (i.e., group D and group N). Prior to induction, group D received 1

μg/kg of Dexmedetomidine and group N received Normal saline infusion over 20

minutes. Group D also received maintenance Dexmedetomidine intraoperatively. It

was concluded that Dexmedetomidine attenuated the stress induced

haemodynamics responses and produced stable, relatively non fluctuating

haemodynamics throughout. The Minimum Alveolar Concentration (MAC)

requirement and the consumptions of Fentanyl and Isoflurane were significantly

less in the Dexmedetomidine group.

In a study by Modh et al 60 patients of ASA I, II of age 18 to 45 years were

randomly divided in to two groups of 30 each. In group NS, 10 ml normal saline

and in group D1 injection Dexmedetomidine 1mcg/kg diluted in 10 ml of normal

saline was used. In both groups study solutions administered over 10 minutes. Both
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the groups were administered standard general anaesthesia and requirement of

Propofol was noted as an induction agent. HR, SBP, DBP and MAP highly

significantly reduced at 2 min, 5 min and 10 minutes after infusion of

Dexmedetomidine in group D1 as compared to group NS (P<0.01).

In a study by Sharma et al they evaluated and compared the effect of loading

doses of 1 mcg/kg and 0.5 mcg/kg dexmedetomidine on attenuation of

hemodynamic response to laryngoscopy and intubation. A randomized, double-

blind, placebo-controlled study was planned on ninety American Society of

Anesthesiologists I and II patients scheduled for elective surgery under general

anesthesia. Patients were divided into three groups. Two groups received different

loading doses of dexmedetomidine infusion before induction and the third group

was a control group. It was concluded that both the loading doses of 1 mcg/kg and

0.5 mcg/kg dexmedetomidine were equally effective in reducing the induction dose

of propofol, improving the intubating conditions and blunting the hemodynamic

response to laryngoscopy and intubation. The incidence of adverse effects such as

hypotension and bradycardia was lesser with the loading dose of 0.5 mcg/kg.

In a study by Chandrakala et al 60 Patients were divided in to two equal

groups of 30 patients in each group. Group-M received 25mg/kg of Magnesium

sulphate and Group-D received 1 mic/kg Dexmedetomidine 15 minutes before

laryngoscopy and intubation. Both the groups were observed for changes in
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hemodynamic parameters i.e. heart rate (HR), systolic blood pressure (SBP) and

diastolic blood pressure (DBP) at 0, 1, 3, 5, 10 minutes after intubation. When

comparison of both groups reveals that both Magnesium Sulphate and

Dexmedetomidine attenuated the rise in systolic and diastolic blood pressures, but

Magnesium failed to attenuate increase in the heart rate, when compared to

Dexmedetomidine.

In a study by Sebastian et al a randomised, prospective, double-blind

placebo-controlled study was done. After Institutional Ethical Committee

clearance, ninety patients of American Society of Anesthesiologists Physical Status

1 were enrolled in the study and divided into three equal groups. Group A received

normal saline, Group B received injection dexmedetomidine 0.5 mcg/kg and

Group C received injection dexmedetomidine 0.75 mcg/kg as infusion over 10

min. The general anaesthesia technique was standardised for all three groups. The

primary outcome measures were haemodynamic response at 1, 3 and 5 min after

intubation. The secondary outcome measures were to note down any adverse

effects associated with drugs. It was concluded that there was a statistically

significant difference (P < 0.05) between dexmedetomidine and normal saline in

heart rate, systolic, diastolic and mean arterial pressures at all the time points after

tracheal intubation with dexmedetomidine 0.75 mcg/kg being most effective.

Sedation scores were more with dexmedetomidine. None of the patients had any
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adverse effects such as hypotension, bradycardia, respiratory depression and fall in

oxygen saturation.

In a study by Montazeri et al they aimed to find optimal dose of magnesium

that causes decreased cardiovascular responses after laryngoscopy & endotracheal

intubation. Double-blinded randomized, clinical trial among 120 ASA-1 patients

with ages between 15-50 years old who were candidates for elective surgery were

selected and classified in 6 groups (20 patients in each). The pulse rate and arterial

blood pressure were measured and recorded at 5 minutes before taking any drug

then, according to different groups, patients took magnesium sulfate (10, 20, 30,

40, 50mg/kg) and lidocaine (1.5 mg/kg). The induction of anesthesia was same in

all groups and the pulse rate and arterial blood pressure were measured and

recorded just before intubation and also at 1, 3 , and 5 minutes after intubation. It

was concluded that there were no statistically significant differences in blood

pressure, pulse rate and complications between groups who received magnesium

but the significant differences in these parameters were seen between magnesium

and lidocaine groups.

In a study by Mahajan et al evaluated the role of dexmedetomidine and

magnesium sulphate on pressor responses to laryngoscopy and intubation as

compared to placebo. One hundred and twenty patients were randomised to receive

either dexmedetomidine 1 μg/kg (Group DS), magnesium sulphate 30 mg/kg
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diluted in 100 ml saline (Group MS) or 100 ml normal saline (Group NS) 15 min

before induction of anaesthesia in a double blind manner. Heart rate (HR), systolic

blood pressure (SBP) and diastolic blood pressure (DBP) were recorded pre drug,

after drug, at intubation, at intervals of 1 min till 5 min, then every 2 min till 10

min and every 10 min for 30 min. SBP, DBP and HR fell in the DS and MS

groups. No significant changes in BP were seen in the NS group at induction and

after intubation. HR rose in the NS group (P < 0.001) at induction from 86.35 ±

9.05 to 95.35 ± 11.60 at 2 min. Patients in DS and MS groups had significantly

lower HR, SBP and DBP at laryngoscopy and intubation.

In a study by Tandon et al they compared the effect of dexmedetomidine and

magnesium sulphate in attenuation of haemodynamic and airway responses during

endotracheal extubation in patients undergoing craniotomies for intracranial space

occupying lesion. Ninety patients of ASA grade I and II, age 18 -50 yrs scheduled

for craniotomy for nonvascular ICSOL were studied after randomization into 3

groups with 30 patients in each group. Group D, M and C received an IV infusion

of dexmedetomidine 0.5mcg/kg, magnesium sulphate 30 mg/kg and normal saline

100 ml respectively over 10 min at the time of skin closure in a double blind

manner. Heart rate, systolic and diastolic blood pressure were recorded just before

drug administration, 3 and 5 min after drug administration, during extubation and

at 3, 5, 10 and 15 minutes after extubation. It was concluded that Heart rate,
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systolic and diastolic blood pressure increased during emergence time in all the

three groups but these parameters were significantly lower in group D than group

C (p<0.01) and M (p<0.05) and significantly lower in group M than group C.

There were no significant differences in the prevalence of adverse events among

the 3 groups. Dexmedetomidine 0.5μg/kg is more effective than magnesium sulfate

30 mg/kg in controlling haemodynamic and airway reflexes during endotracheal

extubation in craniotomy.

In a study by Alam et al compared the effects of Dexmedetomidine and

Magnesium Sulphate on haemodynamic parameters in patients undergoing

laryngoscopy and intubation in elective surgery. This study is the prospective,

comparative study conducted on 100 patients aged between 20-50 years, with

Mallampati class I or II which were randomly selected. The subjects were divided

into two equal groups, A & B which received Dexmedetomidine and Magnesium

Sulphate respectively. Heart rate, systolic blood pressure and diastolic blood

pressure were noted at 0, 5, 10 and 15 minutes after intubation. It was concluded

that out of the three haemodynamic parameters (Heart rate, systolic and diastolic

blood pressure) dexmedetomidine and magnesium sulphate are equally effective in

diminishing the blood pressure in response to laryngoscopy and intubation but,

dexmedetomidine is more effective in controlling the heart rate. Both drugs lead to
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good haemodynamic stability both in intra and post-operative periods and may also

be advantageous for governing postoperative pain.

In a study by Chaitanya et al compared the effectiveness of intravenous

Magnesium sulphate and Dexmedetomidine in suppressing the cardiovascular

stress response. 60 Patients were divided in to two groups of 30 patients each.

Group-M received 30mg/kg of Magnesium sulphate and Group-D received 1

mic/kg Dexmedetomidine ten minutes before intubation. Both the groups were

observed for changes in hemodynamic parameters i.e. heart rate (HR) systolic and

diastolic blood pressure at 0, 1, 3, 5, 10 minutes post intubation. It was observed

that both magnesium sulphate and dexmedetomidine attenuated the rise in systolic

and diastolic blood pressure, but magnesium failed to attenuate increase in the

heart rate which is less than 10 beats/ min. compared to dexmedetomidine which

effectively controlled the rise heart rate following intubation. Study proved that

magnesium sulphate is as effective as dexmedetomidine in attenuating the

cardiovascular stress response to laryngoscopy and endotracheal intubation.
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METHODOLOGY

Study design: Prospective randomized double blinded interventional study

Source of data: Patients who were undergoing elective surgery under general

anaesthesia with endotracheal intubation during the study period in government

Tirunelveli medical college, Tirunelveli.

Study setting: Department of anaesthesia, Government Tirunelveli medical

college, Tirunelveli.

Duration of study: June 2018 to June 2019

Inclusion criteria:

 Adult patients aged 18 – 65 years of age of either sex who have given

written informed consent of ASA grade I and II undergoing elective surgery

under general anaesthesia with endotracheal intubation were included in this

study

Exclusion criteria:

 Refusal by the parent /guardian for the consent for study

 Patients with history of cardiac disease

 Pregnancy
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 Hypertensive patients

 Diabetes patients

 Renal failure, Liver failure

 Anticipated difficult airway

 Unanticipated difficult airways requiring multiple attempts ( two or more) at

intubation or laryngoscopy time of more than 15 sec

 Obesity

 Allergy to the study drug

Materials

1. 18 G venflon

2. Drugs - Dexmedetomidine, Magnesium sulphate

3. Drugs for general anaesthesia – Glycopyrrolate, Midazolam, Fentanyl,

Thiopentone, Atracurium

4. Monitors – SPO2, NIBP, ECG, EtCO2.
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Sample size:

According to a study by Alam et al to detect a mean difference in diastolic

blood pressure of 1.9mmHg and standard deviation of 8.7 the sample size was

calculated at 80% power and 95% level of significance. The calculated sample size

is 80.

Formula used n = ∗ = 80

z = The value for 95% confidence interval

σ = standard deviation

d = mean difference

Ethical approval:

This study was approved by institutional ethical committee of Government

Tirunelveli medical college, Tirunelveli.

Patient selection:

To ensure baseline comparability of two groups of patients in the groups

dexmedetomidine and magnesium sulphate randomization was done.

Randomization helps to bring equal distribution of known and unknown

confounding factors in both group.
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Randomization:

Simple randomization was done using RAND BETWEEN function in

Microsoft Excel. The computer randomly allocated each subsequent participant

into Group D or Group M. Junior postgraduate were asked to seal all the 80 chits

containing groupD/M into opaque envelopes. These envelopes were opened in the

OT complex on the day of surgery.

Blinding:

Patient blinding: The patients were informed priorly about the chances of them

getting either of the drug, those who consented were only taken up for study.

Investigator blinding: Junior postgraduate was used to load the drug and hand it

over to the principal investigator who then administered the drug.

Intervention given:

 Patients are allocated into one of the three groups

 Group M- patients will be given IV magnesium sulphate 50mg/kg , over 10

min before induction of anaesthesia

 Group D- patients will be given IV dexmedetomidine 1 mcg/kg over 10 min

as premedication before induction of anaesthesia
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Outcome to be assessed:

 The investigator will record hemodynamic data such as heart rate, systolic

blood pressure, diastolic blood pressure and mean arterial pressure before

induction, at the time of induction, at the time of intubation and at 1 min , 3

min, 5 min after intubation by the observer.
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Flow of patients:

Enrollment Assessed for
eligibility = 150

Randomization =
100

50 not satisfying
inclusion/exclusion

criteria

50 allocated to
Group M to receive
magnesium sulphate

50 allocated to
Group D to receive
Dexmedetomidine

5 changed their mind to
participate, 5 unanticipated

difficulty in intubation

6 changed their mind to
participate, 4 unanticipated

difficulty in intubation

40 allocated to
Group M received

magnesium sulphate

40 allocated to
Group D received
Dexmedetomidine

40 haemodynamic
parameters recorded

and included in
analysis

40 haemodynamic
parameters recorded

and included in
analysis
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Procedures done:

 Pre anaesthetic evaluation and relevant investigations were done in all

patients. On the night before the surgery, informed written consent was

obtained and tablet alprazolam 0.5 mg was given to all patients and were

fasted for 6 hours.

 In the operating room, non invasive blood pressure (NIBP),

electrocardiogram (ECG), pulse oximeter (SpO2) and bispectral index

monitor were attached and intravenous cannula was secured.

 Eligible patients were randomly divided into two groups of 40 each by

computer generated random numbers, sealed envelopes were opened in the

OT complex by a junior postgraduate. He/she loaded the drug and handed it

over to principal investigator who administered the drug.

 Patient will be premedicated with glycopyrolate 0.2 mg, midazolam 1 mg

and fentanyl 2mcg/kg intravenously just before induction using thiopentone

sodium 5mg/kg followed by suxamethonium 2mg/kg.

 The patients will be mask ventilated with oxygen. After 3 min, a quick and

gentle laryngoscopy, not lasting for more than 15 sec was performed and the

trachea was intubated. This was followed by atracurium 0.5 mg/kg

intravenously.
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 Hemodynamic data such as heart rate, systolic blood pressure, diastolic

blood pressure and mean arterial pressure will be recorded before induction,

at the time of induction, at the time of intubation and at 1 min , 3 min, 5 min

after intubation by the observer.

 Patients who are having unanticipated difficult airways requiring multiple

attempts ( two or more) at intubation or laryngoscopy time of more than 15

sec will be excluded from the study.

 Subsequently, the maintenance of anaesthesia was carried out with

isoflurane and  50 % nitrous oxide and 50 % oxygen with controlled

ventilation using a closed circuit throughout.

 Residual neuromuscular blockade was reversed at the end of surgery using

IV neostigmine 0.05 mg/kg and glycopyrrolate 0.02 mg/kg, followed by

extubation.
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RESULTS

Table 1: Age group distribution of study population in both groups:

Age group Group D Group M Total P value

20 -30 years 9 (22.5%) 12 (30%) 21 (26.2%)

0.67031 – 40 years 13 (32.5%) 12 (30%) 25 (31%)

41 – 50 years 6 (15%) 8 (20%) 14 (17.5%)

> 50 years 12 (30%) 3 (20%) 7 (25%)

Total 40 (100%) 40 (100%) 80 (100%)

Mean 40.8 38.4 39.6

Standard

deviation

12.4 11.6 12

Range 21 - 64 21 - 64 21 - 64

Majority of the study participants belonged to 31 -40 years of age in both

groups which was 32.5% in group D, 30% in group M and 31% in total. It was

followed by 20-30 years of age in Group M which was also 30%, 26.2% in total. In

group D >50 years were more following 31 – 40 years of age with 30%.  In group

M and in total the third majority were in >50 years with 20% and 25%

respectively. 41 -50 years were less in group D, M and in total with 15%, 20% and
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17.5%. The mean age in group D, group M and in total were 40.8, 38.4 and 39.6

respectively. This difference in mean age across both groups D and M were not

statistically significant with P=0.670. The groups were comparable to each other in

terms of age distribution.

Chart 1: Age group distribution of study population in both groups:
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Table 2: Sex distribution of study population in both groups:

Sex Group D Group M Total P value

Male 21 (52.5%) 21 (52.5%) 42 (52.5%)

1.000Female 19 (47.5%) 19 (47.5%) 19 (47.5%)

Total 40 (100%) 40 (100%) 80 (100%)

Majority of the study participants belonged to Male in both groups which

was 52.5% in group D, group M and in total. It was followed by females which

was 47.5% in group D, group M and in total. This difference sex distribution

across both groups D and M were not statistically significant with P=1.000. The

groups were comparable to each other in terms of sex distribution.

Chart 2: Sex distribution of study population in both groups:
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Table 3: ASA distribution of study population in both groups:

ASA Group D Group M Total P value

I 22 (55%) 21 (52.4%) 43 (53.8%)

0.823II 18 (45%) 19 (47.6%) 37 (46.2%)

Total 40 (100%) 40 (100%) 80 (100%)

Majority of the study participants belonged to ASA grade I in both groups

which was 55% in group D, 52.4% in group M and 53.8% in total. It was followed

by ASA grade II which was 45% in group D, 47.6% in group M and 46.2% in

total. This difference in ASA grade distribution across both groups D and M were

not statistically significant with P=0.823. The groups were comparable to each

other in terms of ASA grade distribution.

Chart 3: ASA distribution of study population in both groups:
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Table 4: Height and weight distribution of study population in both groups:

Variable Group D Group M Total P value

Height

Mean±SD

Range

157.5±6.3

146 - 171

156.8±5.7

146 - 170

157.2±6

146 - 171

0.973

Weight

Mean±SD

Range

56±6.7

44 - 69

56.1±6.5

45 - 69

56.1±6.6

44 - 69

0.647

The mean height in group D was 157.5cm, in group M was 156.8cm and in

total was 157.2 respectively. The standard deviation in group D was 6.3, in group

M was 5.7 and in total was 6 respectively. This difference in mean height across

both groups D and M were not statistically significant with P=0.973. The groups

were comparable to each other in terms of height distribution.

The mean weight in group D was 56kg, in group M was 56.1kg and in total

was 56.1kg respectively. The standard deviation in group D was 6.7, in group M

was 6.5 and in total was 6.6 respectively. This difference in mean weight across

both groups D and M were not statistically significant with P=0.647. The groups

were comparable to each other in terms of weight distribution.
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Chart 4: Height distribution of study population in both groups:

Chart 5: Weight distribution of study population in both groups:
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Table 5: Duration of surgery distribution of study population in both groups:

Variable Group D Group M Total P value

Duration of surgery (in

mins)

Mean±SD

Range

91.7±11

70 - 110

90.5±12

64 - 110

91.1±11.5

64 - 110

0.623

The mean duration of surgery in group D was 91.7 minutes, in group M was

90.5 minutes and in total was 91.1 minutes respectively. The standard deviation in

group D was 11, in group M was 12 and in total was 11.5 respectively. This

difference in mean height across both groups D and M were not statistically

significant with P=0.973. The groups were comparable to each other in terms of

mean duration of surgery distribution.
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Chart 6: Duration of surgery distribution of study population in both groups:

Table 6: Mean pulse rate distribution in groups during pre-induction,

induction, intubation, 1min, 3min and 5min following intubation:

Mean Pulse

rate

Group D Group M

P valueMean Standard

deviation

Mean Standard

deviation

Pre-induction 89.3 5.4 89 5.5 0.806

Induction 75 6.6 80.4 5.7 <0.001

Intubation 74.5 6.4 83 4.1 <0.001

1 minute 76.5 7 84 4.3 <0.001
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3 minute 76 6.3 84.4 7.8 <0.001

5 minute 76.3 7.8 84 7.8 0.001

Mean pulse rate during pre-induction was 89.3 in group D and in group M

was 89. This difference was not statistically significant with P=0.806. Mean pulse

rate during induction was 75 in group D and in group M was 80.4. This difference

was statistically significant with P<0.001. Mean pulse rate during intubation was

74.5 in group D and in group M was 83. This difference was statistically

significant with P<0.001. Mean pulse rate at 1 minute following intubation was

76.5 in group D and in group M was 84. This difference was statistically

significant with P<0.001. Mean pulse rate at 3 minute following intubation was 76

in group D and in group M was 84.4. This difference was statistically significant

with P<0.001. Mean pulse rate at 5 minute following intubation was 76.3 in group

D and in group M was 84. This difference was statistically significant with

P=0.001.

Both Dexmedetomidine and magnesium sulphate group had comparable

pulse rate before induction. During induction both drugs had shown reduction in

pulse rate but the dexmedetomidine showed reduction in pulse rate to

75beats/minute and magnesium sulphate showed reduction to 80.4beats/minute.
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This difference was statistically significant with P<0.001. During intubation both

drugs had shown reduction in pulse rate but the dexmedetomidine showed

reduction in pulse rate to 74.5beats/minute and magnesium sulphate showed

reduction to 83beats/minute. This difference was statistically significant with

P<0.001. Though both drugs reduced the heart rate from the baseline, the mean

reduction in heart rate shown by dexmedetomidine was more compared to

magnesium sulphate.

Chart 7: Mean pulse rate distribution in groups during pre-induction,

induction, intubation, 1min, 3min and 5min following intubation:
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Table 7: Mean Systolic Blood Pressure distribution in both groups during pre-

induction, induction, intubation, 1min, 3min and 5min following intubation:

Mean systolic

blood pressure

Group D Group M

P valueMean Standard

deviation

Mean Standard

deviation

Pre-induction 121.8 5 122 4.4 0.801

Induction 109 5.5 114 2.8 <0.001

Intubation 103 2.8 104.8 3.6 0.301

1 minute 99.8 3.9 102.9 1.9 <0.001

3 minute 99.9 3.9 102.7 2.3 <0.001

5 minute 97.9 1.9 102.7 2.3 0.001

Mean SBP during pre-induction was 121.8 in group D and in group M was

122. This difference was not statistically significant with P=0.801. Mean SBP

during induction was 109.4 in group D and in group M was 114.9. This difference

was statistically significant with P<0.001. Mean SBP during intubation was 103.5

in group D and in group M was 104.8. This difference was statistically significant

with P=0.301. Mean SBP at 1 minute following intubation was 99.8 in group D

and in group M was 102.9. This difference was statistically significant with
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P<0.001. Mean SBP at 3 minute following intubation was 99.9 in group D and in

group M was 102.9. This difference was statistically significant with P<0.001.

Mean SBP at 5 minute following intubation was 97.9 in group D and in group M

was 102.7. This difference was statistically significant with P=0.001.

Both Dexmedetomidine and magnesium sulphate group had comparable

SBP before induction. During induction both drugs had shown reduction in SBP

but the dexmedetomidine showed reduction in SBP to 109mmhg and magnesium

sulphate showed reduction to 114mmhg. This difference was statistically

significant with P<0.001. During intubation both drugs had shown reduction in

SBP but the dexmedetomidine showed reduction in SBP to 103mmhg and

magnesium sulphate showed reduction to104.8 mmhg. This difference was not

statistically significant with P=301. Though both drugs reduced the SBP from the

baseline, the mean reduction in SBP shown by dexmedetomidine was more

compared to magnesium sulphate
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Chart 8: Mean Systolic Blood Pressure distribution in groups during pre-

induction, induction, intubation, 1min, 3min and 5min following intubation:
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Table 8: Mean Diastolic Blood Pressure distribution in both group during

pre-induction, induction, intubation, 1min, 3min and 5min following

intubation:

Mean

Diastolic blood

pressure

Group D Group M

P valueMean Standard

deviation

Mean Standard

deviation

Pre-induction 90 6.3 90.6 6 0.711

Induction 70.2 10.7 79.7 5.6 <0.001

Intubation 70.7 5.6 79.6 5.9 <0.001

1 minute 70.7 5.6 81.2 5.5 <0.001

3 minute 70.2 5.7 79.8 6 <0.001

5 minute 70.3 5.1 80 5.9 <0.001

Mean DBP during pre-induction was 90 in group D and in group M was

90.6. This difference was not statistically significant with P=0.711. Mean DBP

during induction was 70.2 in group D and in group M was 79.7. This difference

was statistically significant with P<0.001. Mean DBP during intubation was 70.7

in group D and in group M was 79.6. This difference was statistically significant
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with P<.001. Mean DBP at 1 minute following intubation was 70.7 in group D and

in group M was 81.2. This difference was statistically significant with P<0.001.

Mean DBP at 3 minute following intubation was 70.2 in group D and in group M

was 79.8. This difference was statistically significant with P<0.001. Mean DBP at

5 minute following intubation was 70.3 in group D and in group M was 80. This

difference was statistically significant with P=0.001.

Both Dexmedetomidine and magnesium sulphate group had comparable

DBP before induction. During induction both drugs had shown reduction in DBP

but the dexmedetomidine showed reduction in DBP to 70.2mmhg and magnesium

sulphate showed reduction to 79.7mmhg. This difference was statistically

significant with P<0.001.

Both Dexmedetomidine and magnesium sulphate group had comparable

DBP before induction. During induction both drugs had shown reduction in DBP

but the dexmedetomidine showed reduction in DBP to 70mmhg and magnesium

sulphate showed reduction to 79.7mmhg. This difference was statistically

significant with P<0.001. During intubation both drugs had shown reduction in

DBP but the dexmedetomidine showed reduction in DBP to 70.7mmhg and

magnesium sulphate showed reduction to79.6 mmhg. This difference was

statistically significant with P<0.001. Though both drugs reduced the DBP from
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the baseline, the mean reduction in DBP shown by dexmedetomidine was more

compared to magnesium sulphate

Chart 9: Mean Diastolic Blood Pressure distribution in groups during pre-

induction, induction, intubation, 1min, 3min and 5min following intubation:
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Table 9: Mean Arterial Pressure distribution in both group during pre-

induction, induction, intubation, 1min, 3min and 5min following intubation:

Mean Arterial

pressure

Group D Group M

P valueMean Standard

deviation

Mean Standard

deviation

Pre-induction 100.6 4.6 101 3.9 0.61

Induction 83.3 7.8 91.4 4 <0.001

Intubation 81.3 4.1 88 3.8 <0.001

1 minute 80.4 3.9 88.5 3.8 <0.001

3 minute 80.1 4 87.5 4.2 <0.001

5 minute 79.6 3.5 87.6 4 <0.001

Mean arterial pressure (MAP) during pre-induction was 100.6 in group D

and in group M was 101. This difference was not statistically significant with

P=0.611. MAP during induction was 83.3 in group D and in group M was 91.4.

This difference was statistically significant with P<0.001. MAP during intubation

was 81.3 in group D and in group M was 88. This difference was statistically

significant with P<.001. MAP at 1 minute following intubation was 80.4 in group

D and in group M was 88.5. This difference was statistically significant with
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P<0.001. MAP at 3 minute following intubation was 80.1 in group D and in group

M was 87.5. This difference was statistically significant with P<0.001. MAP at 5

minute following intubation was 79.6 in group D and in group M was 87.6. This

difference was statistically significant with P<0.001.

Both Dexmedetomidine and magnesium sulphate group had comparable

MAP before induction. During induction both drugs had shown reduction in MAP

but the dexmedetomidine showed reduction in MAP to 83.3mmhg and magnesium

sulphate showed reduction to 91.4mmhg. This difference was statistically

significant with P<0.001.

Both Dexmedetomidine and magnesium sulphate group had comparable

DBP before induction. During induction both drugs had shown reduction in DBP

but the dexmedetomidine showed reduction in MAP to 81.3mmhg and magnesium

sulphate showed reduction to 88mmhg. This difference was statistically significant

with P<0.001. During intubation both drugs had shown reduction in MAP but the

dexmedetomidine showed reduction in MAP to 81.3mmhg and magnesium

sulphate showed reduction to 88 mmhg. This difference was statistically significant

with P<0.001. Though both drugs reduced the MAPP from the baseline, the mean

reduction in DBP shown by dexmedetomidine was more compared to magnesium

sulphate
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Chart 10: Mean Arterial Pressure distribution in both group during pre-

induction, induction, intubation, 1min, 3min and 5min following intubation:

0

20

40

60

80

100

120

140

Group D
Group M



84

Chart 11: Respiratory rate in all study individuals:

Chart 12: Spo2 in all study individuals:
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DISCUSSION

Many studies have been done to establish the efficacy of dexmedetomidine

and magnesium sulphate in attenuating the haemodynamic response. Both the

drugs have proven efficacy in reducing the hemodynamic response. But

comparative studies on comparing both the drugs are scarce. With that in mind this

study was undertaken to understand about the superiority of these drugs in

reducing haemodynamic response.

Our study was a prospective randomized comparative study so the baseline

characteristics of both groups were analysed for comparability. The age group

distribution and sex distribution in both the groups were not significantly different

from each other with p value>0.05. The ASA grading distribution in both groups

were not significantly different from each other with p value>0.05. The mean

height and weight in both the groups were not significantly different from each

other with p value>0.05. The duration of surgery in both the groups were not

significantly different from each other with p value>0.05.

So in our study both group dexmedetomidine and magnesium sulphate had

comparable baseline characteristics. This was achieved by randomization done in

the study. The study by Bhagat et al which was a randomized study also showed
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similar characteristic with baseline age, sex, ASA grading, height and weight

distribution not significantly different from each other with p value>0.05.

In our study the pulse rate at baseline was similar in both the group, 89.3 and

89 in group D and M respectively. Following administering dexmedetomidine

there was reduction in pulse rate to 75 at induction, 74 at intubation, 76.5, 76 and

76.3 at 1, 3 and 5 minutes respectively. This was similar to a study by Bhagat et al

where the pulse rate reduced to 70.7 at induction and 74 at intubation. A study by

modh et al subjects were randomly allocated into group where normal saline was

given and another group received dexmedetomidine. It showed significant

reduction in mean pulse rate compared to baseline which was consistent with

results from our study.

Administeration of magnesium sulphate reduced the heart rate from baseline

heart rate of 89 to 80.4, which was maintained at 83 on intubation, 84, 84.4 and 84

at 1, 3 and 5 minutes respectively. This was similar to results from study by sunil

et al in which randomized study was done where the group A receiving magnesium

sulphate 40mg/kg there was a statistically significant decrease in HR from the

preinduction values at 1, 3, 5, 10 and 15 min following intubation

In our study dexmedetomidine effect to attenuate heart rate was compared

with that of magnesium sulphate. During induction both drugs had shown
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reduction in pulse rate but the dexmedetomidine showed reduction in pulse rate to

75beats/minute and magnesium sulphate showed reduction to 80.4beats/minute.

Though both drugs reduced the heart rate from the baseline, the mean reduction in

heart rate shown by dexmedetomidine was more compared to magnesium sulphate.

This was comparable to results from Mahajan et al in which 120 patients

were randomised to receive either dexmedetomidine (Group DS), magnesium

sulphate (Group MS) or normal saline (Group NS). It was concluded that SBP,

DBP and HR fell in the DS and MS groups, Patients in DS and MS groups had

significantly lower HR, SBP and DBP at laryngoscopy and intubation.

The mean SBP and DBP in our study fell from baseline in both the groups in

our study. But the mean difference of fall in SBP was more in dexmedetomidine

group. Mean SBP during induction was 109.4 in group D and in group M was

114.9. This difference was statistically significant with P<0.001. Mean SBP at 1

minute following intubation was 99.8 in group D and in group M was 102.9. This

difference was statistically significant with P<0.001. The same way the mean fall

in DBP from baseline was more in dexmedetomidine group. Mean DBP during

induction was 70.2 in group D and in group M was 79.7. This difference was

statistically significant with P<0.001. Mean DBP during intubation was 70.7 in

group D and in group M was 79.6. This difference was statistically significant with

P<.001.
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In our study MAP during induction was 83.3 in group D and in group M was

91.4. This difference was statistically significant with P<0.001. MAP during

intubation was 81.3 in group D and in group M was 88. This difference was

statistically significant with P<.001. During induction both drugs had shown

reduction in MAP but the dexmedetomidine showed reduction in MAP to

83.3mmhg which was more than that showed in magnesium sulphate which was

91.4mmhg.

This was similar to results by Alam et al where subjects were divided into

two equal groups, A & B which received Dexmedetomidine and Magnesium

Sulphate respectively. It was concluded that SBP to be 120 and 124 at 5 minutes in

group A and B respectively. It showed that the systolic blood pressure was higher

in group B with significant values in all the three 5, 10 1nd 15 minutes. Similar to

systolic, diastolic values are also higher in group B. The conclusion in the study

showed similar findings as our study which was, Out of the three haemodynamic

parameters (Heart rate, systolic and diastolic blood pressure) dexmedetomidine and

magnesium sulphate are equally effective in diminishing the blood pressure in

response to laryngoscopy and intubation but, dexmedetomidine is more effective in

controlling the heart rate.

Another study by Chaitanya et al patients were divided into Group-M which

received Magnesium sulphate and Group-D received Dexmedetomidine ten
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minutes before intubation. It was concluded that both magnesium sulphate and

dexmedetomidine attenuated the rise in systolic and diastolic blood pressure, but

magnesium failed to attenuate increase in the heart rate which is less than 10 beats/

min compared to dexmedetomidine which effectively controlled the rise heart rate

following intubation. This finding was consistent with the results from our study.

However in our study the magnesium sulphate attenuated the SBP, DBP and

MAP but it failed to reduce it as much as that achieved with dexmedetomidine

which was in contrast to the result from the above study. A study by Sunil et al

produced similar results with magnesium sulphate in terms of BP reduction. They

compared the efficacy of magnesium sulphate with normal saline in attenuating the

haemodynamic response. It was concluded that there was a statistically significant

decrease in HR from the preinduction values at 1, 3, 5, 10 and 15 min following

intubation. Although there was a decrease in systolic blood pressure, diastolic

blood pressure and mean arterial pressures from induction values in both groups,

there was no significant difference between the groups.

Another study by Honarmand et al the efficacy of different doses of

magnesium sulphate in reducing the haemodynamic response was studied. It was

concluded that There was no significant difference in heart rate between four

groups (P = 0.46, P = 0.55, P = 0.86, P = 0.30, P = 0.63, P = 0.74). Systolic,

diastolic and mean arterial pressures were statistically significant less at 1, 3, and 5
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minutes after intubation in comparison with other times of following-up in the

three groups received Magnesium sulphate than the control group. This result

showed that magnesium sulphate was effective in reducing the blood pressure

parameters which was in contrast to our study as the reduction in BP was not

significantly lower than dexmedetomidine in our study.

Another study by Tandon et al also showed results similar to our study. They

compared the effect of dexmedetomidine and magnesium sulphate. Group D, M

and C received an IV infusion of dexmedetomidine, magnesium sulphate and

normal saline respectively. Heart rate, systolic and diastolic blood pressure

increased during emergence time in all the three groups but these parameters were

significantly lower in group D than group C (p<0.01) and M (p<0.05) and

significantly lower in group M than group C. They concluded that

Dexmedetomidine is more effective than magnesium sulfate in controlling

haemodynamic and airway reflexes. This conclusion was similar to that arrived in

our study.
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SUMMARY

Our study was a prospective randomized comparative study. The study was

done to compare the efficacy of dexmedetomidine and magnesium sulphate in

attenuating the haemodynamic pressor response. The patients were randomly

allocated into two groups. Haemodynamic parameters like pulse rate, systolic and

diastolic pressure, men arterial pressure were measured as outcome measures.

The base line parameters like age, ASA grading, weight, height and duration

of surgery were comparable in both groups with p value > 0.05.

The baseline haemodynamic parameters were measured in both groups at

pre induction. The pulse rate at pre induction was similar in both the group, 89.3

and 89 in group D and M respectively with P value >0.05. SBP rate at pre

induction was similar in both the group, 121.8 and 122 in group D and M

respectively with P value >0.05. DBP rate at pre induction was similar in both the

group, 90 and 90.6 in group D and M respectively with P value >0.05. MAP rate at

pre induction was similar in both the group, 100.6 and 101 in group D and M

respectively with P value >0.05.

The Pulse rate, SBP, DBP and MAP reduced significantly in both the groups

from baseline to induction. At induction Pulse rate, SBP, DBP and MAP were 75,
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109, 70.2, 83.3 in group D and 80.4, 114, 79.7, 91.4 in group M respectively. This

difference was statistically significant P<0.05.

Both dexmedetomidine and magnesium sulphate attenuated the parameters

but the mean reduction in dexmedetomidine was better than that in magnesium

sulphate.
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CONCLUSION

Dexmedetomidine and magnesium sulphate both were good in reducing the

haemodynamic stress response following intubation from baseline. But

Dexmedetomidine is superior in mean reduction of the parameters than that

obtained in magnesium sulphate. Dexmedetomidine produced a significantly better

attenuation in haemodynamic parameters than that obtained by magnesium

sulphate.
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PROFORMA

A Comparative study on efficacy of intravenous magnesium sulphate and
dexmedetomidine in attenuating the hemodynamic pressor response following direct

laryngoscopy and intubation

S no:

Age:

Sex:

ASA grading:

Height:

Weight:

Diagnosis:

Type of Surgery:

Any comorbidities:

H\o difficult airway:

H\o previous surgeries:

CVS:

RS:

CNS:

Premedications given:

Baseline vital parameters:

HR:                SBP:                         DBP:                     MAP:

Starting time of surgery: Ending time of surgery:               Duration of surgery:



Haemodynamic parameter measurements:

Parameters Pre

induction

Induction Intubation 1 min 3 min 5 min

Pulse rate

Systolic BP

Diastolic BP

Mean arterial

pressure

SPO2

Respiratory

rate

Any complications:



NehahspfSf;F mwptpg;G kw;Wk; xg;Gjy; gbtk; 

(kUj;Jt Ma;tpy; gq;Nfw;gj;w;F) 

Ma;T nra;ag;gLk; jiyg;G:  

gq;F ngWthpd; ngaH: 

gq;F ngWthpd; taJ: 

  gq;F ngWth; 

,jid  

Fwpf;fTk; 

1.  ehd; NkNy Fwpg;gpl;Ls;s kUj;Jt Ma;tpd; tptuq;fis gbj;J 

Ghpe;J nfhz;Nld;. vd;Dila re;Njfq;fis Nfl;fTk;> 

mjw;fhd jFe;j tpsf;fq;fis ngwTk; tha;g;gspf;fg;gl;Ls;sJ 

vd mwpe;J nfhz;Nld;. 

 

2.  ehd; ,t;tha;tpy; jd;dpr;irahf jhd; gq;Nfw;fpNwd;. ve;j 

fhuzj;jpdhNyh ve;j fl;lj;jpYk;> ve;j rl;l rpf;fYf;Fk; 

cl;glhky; ehd; ,t;tha;tpy; ,Ue;J tpyfp nfhs;syhk; vd;Wk; 

mwpe;J nfhz;Nld;. 

 

3.  ,e;j Ma;T rk;ge;jkhfNth> ,ij rhHe;J NkYk; Ma;T 

Nkw;fhs;Sk; NghJk; ,e;j Ma;tpy; gq;FngWk; kUj;JtH 

vd;Dila kUj;Jt mwpf;iffis ghHg;gjw;F vd; mDkjp 

Njitapy;iy vd mwpe;J nfhs;fpNwd;. ehd; Ma;tpy; ,Ue;J 

tpyfpf; nfhz;lhYk; ,J nghUe;Jk;; vd mwpfpNwd;. 

 

4.  ,e;j Ma;tpd; %yk; fpilf;Fk; jftiyNah> KbitNah 

gad;gLj;jpf; nfhs;s kWf;f khl;Nld;. 

 

5.  ,e;j Ma;tpy; gq;F nfhs;s xg;Gf; nfhs;fpNwd; vdf;F 

nfhLf;fg;gl;lmwpTiufspd; gb ele;J nfhs;tJld;> Ma;it 

Nkw;nfhs;Sk; kUj;Jt mzpf;F cz;ikAld; ,Ug;Ngd; vd;W 

cWjpaspf;fpNwd;. vd; cly; eyk; ghjpf;fg;gl;lhNyh> my;yJ 

vjpHghuhj> tof;fj;jpw;F khwhd Neha;Fwp njd;gl;lhNyh clNd 

,ij kUj;Jt mzpaplk; njhptpg;Ngd; vd cWjp mspf;Nwd;. 

 

 

gq;Nfw;gthpd; ifnahg;gk; / .................................................... ,lk; ........................................... 

fl;iltpuy; Nuif 

gq;Nfw;gthpd; ngaH kw;Wk; tpyhrk; ........................................................................................ 

Ma;thshpd; ifnahg;gk; /...................................................... ,lk; ............................................ 

Ma;thshpd; ngaH ......................................................................................................................... 

ikak; ...............................................................................................................................................  

fy;tpawpT ,y;yhjtw;F (ifNuif itj;jtHfSf;F) ,J mtrpak; Njit 

rhl;rpapd; ifnahg;gk; /...................................................... ,lk; ................................................ 

ngaH kw;Wk; tpyhrk; ................. ................................................................................................... 
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3 28 D M I 54 158 95 92 85 81 74 72 82 126 111 102 95 96 96 85 80 68 78 75 75 41 31 34 17 21 21 14 10 11 6 7 7 99 90 79 84 82 82

4 32 D F II 55 149 105 91 82 74 81 75 84 124 112 106 96 107 101 89 60 75 74 76 78 35 52 31 22 31 23 12 17 10 7 10 8 101 77 85 81 86 86

5 37 D M I 61 165 106 98 65 64 65 84 85 130 116 100 101 97 97 100 65 74 75 72 65 30 51 26 26 25 32 10 17 9 9 8 11 110 82 83 84 80 76

6 45 D F II 62 154 104 88 75 65 82 76 84 128 119 108 104 105 99 98 75 65 74 65 64 30 44 43 30 40 35 10 15 14 10 13 12 108 90 79 84 78 76

7 41 D F I 59 155 80 82 74 68 84 79 66 118 108 100 98 96 96 95 74 62 78 64 68 23 34 38 20 32 28 8 11 13 7 11 9 103 85 75 85 75 77

8 42 D F I 58 156 85 81 65 68 85 84 68 117 105 102 95 101 101 94 65 75 62 71 75 23 40 27 33 30 26 8 13 9 11 10 9 102 78 84 73 81 84

9 36 D M I 62 165 88 83 64 79 84 66 88 125 112 104 104 104 100 98 64 74 72 72 76 27 48 30 32 32 24 9 16 10 11 11 8 107 80 84 83 83 84
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52 21 M F II 56 165 98 84 82 94 84 98 89 124 112 104 101 101 105 84 75 75 82 71 75 40 37 29 19 30 30 13 12 10 6 10 10 97 87 85 88 81 85

53 25 M M I 49 154 95 82 75 82 85 85 91 128 112 102 100 100 104 85 72 82 75 72 85 43 40 20 25 28 19 14 13 7 8 9 6 99 85 89 83 81 91

54 28 M F I 52 155 105 87 74 92 86 82 86 125 114 108 104 105 103 84 88 86 77 73 88 41 26 22 27 32 15 14 9 7 9 11 5 98 97 93 86 84 93

55 32 M M I 54 156 106 89 76 94 88 88 91 117 112 109 100 104 104 88 84 84 86 85 84 29 28 25 14 19 20 10 9 8 5 6 7 98 93 92 91 91 91

56 37 M F I 55 165 104 98 82 82 91 86 92 124 120 110 105 103 105 87 82 75 85 86 89 37 38 35 20 17 16 12 13 12 7 6 5 99 95 87 92 92 94
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57 45 M F II 61 162 80 97 90 83 92 82 94 126 119 102 104 104 103 91 75 72 90 88 75 35 44 30 14 16 28 12 15 10 5 5 9 103 90 82 95 93 84

58 41 M F II 62 164 85 84 82 86 95 92 85 128 118 100 101 105 101 92 79 88 84 75 74 36 39 12 17 30 27 12 13 4 6 10 9 104 92 92 90 85 83

59 42 M M I 59 168 88 85 88 88 94 91 83 124 115 100 100 103 105 98 89 84 86 76 71 26 26 16 14 27 34 9 9 5 5 9 11 107 98 89 91 85 82

60 36 M F II 58 154 90 81 87 87 85 96 89 124 114 101 105 101 107 85 81 82 74 71 70 39 33 19 31 30 37 13 11 6 10 10 12 98 92 88 84 81 82

61 64 M M II 62 149 95 83 78 91 88 84 95 130 112 108 104 100 100 82 71 75 72 72 75 48 41 33 32 28 25 16 14 11 11 9 8 98 85 86 83 81 83

62 51 M F II 52 152 108 94 75 92 89 85 81 128 111 105 103 104 101 84 75 77 75 73 81 44 36 28 28 31 20 15 12 9 9 10 7 99 87 86 84 83 88

63 55 M M I 69 155 104 97 76 84 91 82 74 118 110 106 104 105 102 100 74 86 84 86 84 18 36 20 20 19 18 6 12 7 7 6 6 106 86 93 91 92 90

64 35 M M II 45 154 85 95 89 85 86 81 72 117 115 104 105 107 105 98 72 85 84 84 82 19 43 19 21 23 23 6 14 6 7 8 8 104 86 91 91 92 90

65 36 M M II 54 170 88 85 84 86 91 91 75 125 114 102 103 100 104 95 76 90 74 75 75 30 38 12 29 25 29 10 13 4 10 8 10 105 89 94 84 83 85

66 38 M F II 49 160 91 84 85 87 92 92 84 128 115 100 101 101 103 96 78 84 75 72 85 32 37 16 26 29 18 11 12 5 9 10 6 107 90 89 84 82 91

67 42 M M I 55 165 95 82 82 82 94 95 76 119 120 100 100 102 104 85 82 86 84 88 88 34 38 14 16 14 16 11 13 5 5 5 5 96 95 91 89 93 93

68 41 M F II 56 164 92 83 81 84 85 82 79 117 115 110 104 105 105 82 86 74 88 84 84 35 29 36 16 21 21 12 10 12 5 7 7 94 96 86 93 91 91

69 52 M M II 63 151 75 98 71 92 88 85 78 122 118 109 100 104 103 88 88 72 89 82 89 34 30 37 11 22 14 11 10 12 4 7 5 99 98 84 93 89 94

70 29 M F II 68 154 70 97 72 85 89 82 66 124 112 105 105 103 101 102 74 75 78 75 75 22 38 30 27 28 26 7 13 10 9 9 9 109 87 85 87 84 84

71 30 M F I 55 150 82 94 76 86 95 89 69 128 112 106 104 104 100 88 75 84 76 77 74 40 37 22 28 27 26 13 12 7 9 9 9 101 87 91 85 86 83

72 59 M F II 51 146 80 95 72 82 98 91 70 125 114 106 101 105 104 87 82 84 74 86 71 38 32 22 27 19 33 13 11 7 9 6 11 100 93 91 83 92 82

73 44 M M I 45 150 105 85 78 83 85 86 98 126 112 108 100 103 100 91 86 85 88 85 70 35 26 23 12 18 30 12 9 8 4 6 10 103 95 93 92 91 80

74 35 M F I 46 155 95 84 85 84 82 91 85 125 120 102 105 101 105 92 84 74 84 90 75 33 36 28 21 11 30 11 12 9 7 4 10 103 96 83 91 94 85

75 45 M M I 61 159 98 91 74 85 88 92 82 118 119 105 104 100 104 98 75 71 85 84 74 20 44 34 19 16 30 7 15 11 6 5 10 105 90 82 91 89 84

76 41 M M I 65 158 85 88 78 86 86 94 88 120 118 104 103 104 101 85 72 78 84 86 82 35 46 26 19 18 19 12 15 9 6 6 6 97 87 87 90 92 88

77 62 M M II 66 161 85 89 85 92 82 85 86 121 115 100 104 100 100 82 88 88 82 74 81 39 27 12 22 26 19 13 9 4 7 9 6 95 97 92 89 83 87

78 23 M M I 58 155 88 86 86 82 92 83 82 122 114 101 105 105 105 84 84 78 81 72 86 38 30 23 24 33 19 13 10 8 8 11 6 97 94 86 89 83 92

79 28 M M I 54 154 95 92 82 93 91 89 92 124 112 102 103 104 104 100 82 88 90 75 88 24 30 14 13 29 16 8 10 5 4 10 5 108 92 93 94 85 93

80 31 M M II 56 154 75 93 74 82 96 95 91 114 111 103 101 101 103 98 75 74 78 82 81 16 36 29 23 19 22 5 12 10 8 6 7 103 87 84 86 88 88
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