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ABSTRACT 
 
 

TITLE: 

 

A study of effect of varying time intervals between fentanyl and propofol on propofol 

requirement for induction of general anesthesia: a randomized prospective controlled 

study. 

BACKGROUND AND OBJECTIVES: 

 

To compare the dose requirement of propofol in induction of general anaesthesia by 

delaying its injection after administration of fentanyl. 

To look for attenuation of hemodynamic changes like incidence of hypotension, 

untoward movements like bucking, vocalization during laryngoscopy and endotracheal 

intubation while induction of general anaesthesia 

MATERIALS AND METHODS: 

 

150 patients of ASA physical status I and II, aged 18-60 years of either sex were studied 

as randomized prospective observational study and categorized under three groups. 

Induction of anaesthesia was done using Inj. Fentanyl 2mcg/kg. Patients were given 

propofol injection immediately after fentanyl (Group 1). Patients were given propofol 

injection 3min after fentanyl injection (Group 2), Patients were given propofol injection 

5 min after fentanyl injection (Group 3). 

Propofol was injected slowly at the rate of 1ml/3sec till the loss of verbal contact. Total 

dose of propofol required per kg body weight for induction was noted for all patients 

along with vitals parameters such as heart rate, systolic blood pressure (SBP), diastolic 

blood pressure (DBP), mean arterial pressure (MAP) were 
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recorded from the baseline every minute till the completion of induction of anaesthesia. 

Neuromuscular blockade was achieved with Inj. Vecuronium 0.1mg/kg, laryngoscopy 

and tracheal intubation was performed by a qualified anaesthesiologist after 3 min. The 

recordings were then tabulated and analyzed using SPSS version 21. Anaesthesia was 

maintained with mixture of nitrous oxide, oxygen and isoflurane till extubation. 

RESULTS: 

 
Total dose of propofol required for induction was significantly higher in Groups 1 

(137.8 ± 12.41), compared to both Group2 (104.6 ± 21.2) and Group 3(67.6 ± 16.36) 

(P<0.001). 

Incidence of hypotension during induction was significantly lower in Group 3 (3%) and 

Group 2 (21%) than in Group 1 (45%) P<0.001. Untoward side effects like Movement, 

Vocalization, Bucking were least in group 3 (0%) and group 2(42%) than in group 

1(78%) with P<0.001. 

There was significant attenuation in Haemodynamic response to laryngoscopy and 

endotracheal intubation in group 3 compared to group 2 and group 1 with p < 0.001, 

indicates statistical significance. 

CONCLUSION: 

 
By delaying injection of propofol, till the peak effect of fentanyl is achieved it is seen 

that, the dose requirement of propofol can be significantly reduced and the undesirable 

side effect like hypotension can be reduced. 

KEYWORDS: 

 
Fentanyl; Propofol; General anaesthesia 
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INTRODUCTION 

 
Propofol is one among the common intravenous anesthetic agent for induction of general 

anesthesia1. It is one of the drugs particularly suitable for general anaesthesia on account 

of its quick and complete recovery characteristics. A major drawback of propofol is its 

significant reduction in cardiac output and systemic vascular resistance with greater 

degree of hypotension relative to other induction agents2. Decreasing the induction dose 

of propofol was found to minimize the hemodynamic changes prior to intubation3. 

When an opioid was administered prior to propofol, it was found to reduce the 

requirement    of    propofol    and     improved     hemodynamic    stability.     Fentanyl, 

is a strong synthetic mu-receptor agonist, and is the most widely used intravenous opioid 

for intraoperative analgesia4 worldwide. 

Among the administered dose of fentanyl, 80% exits the plasma in 5 minutes5 and it is 

rapidly transported from the plasma to highly vascular tissues. Fentanyl and propofol 

together work synergistically to decrease the hemodynamic effects of laryngoscopy and 

endotracheal intubation when administered prior to intravenous induction.6 

A crucial component of both anaesthesia practice, emergency and critical care medicine 

is airway management. The gold standard method for managing airways is endotracheal 

intubation, which keeps the airways open, shields the lungs from aspiration, allows leak-

free breathing during mechanical ventilation, and keeps the airways open7. In addition to 

producing reflex sympathetic stimulation, laryngoscopy and endotracheal intubation are 

linked to elevated plasma catecholamine levels, which result in hypertension, tachycardia, 

myocardial ischemia, ventricular arrhythmias, and intracranial hypertension8. This study 

compares the effects of varying intervals between fentanyl and propofol administration 

on the propofol requirement for induction of general anaesthesia. 
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AIM AND OBJECTIVES 
 

 

 

AIM OF STUDY: 

 

To assess the decrease in requirement of induction dose of propofol by spacing its 

injection till the peak effect of the fentanyl is fully achieved. 

PRIMARY OBJECTIVE: 

 

To compare the dose requirement of propofol in induction of general anaesthesia by 

delaying its injection after administration of fentanyl. 

SECONDARY OBJECTIVE: 

 
• To study and compare the hemodynamic changes, untoward movements like 

bucking, vocalization during induction of anaesthesia. 

• To look for attenuation of hemodynamic response to laryngoscopy and 

endotracheal intubation. 
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REVIEW OF LITERATURE 
 

PART A: 

 

PHARMACOLOGY OF PROPOFOL 

 

History 

 

One of the most popular induction drugs in use today is propofol. It is developed in the 

1970s by replacing phenol derivatives with hypnotic characteristics, leading to the 

discovery of 2, 6-diisopropofol. 

Kay and Rolly established the effectiveness of propofol as an intravenous anaesthetic9 in 

1977. 

It was Cremophor EL that was originally used to manufacture propofol, which is insoluble 

in water. In this early formulation of propofol by Cremophor EL, drug was reformulated 

as an emulsion due to the anaphylactoid reactions. 

Physiochemical Characteristics 

 
A class of alkylphenols to which propofol belongs. They are oils at room temperature, 

highly lipid soluble, and insoluble in aqueous solution. 1% (wt./vol) propofol, 10% 

soybean oil, 2.25% glycerol, and 1.2% purified egg phosphatide make up the current 

formulation. 

Disodium edetate (0.005%) was added to the emulsion to prevent bacterial development 

after the concerns about microbial growth in the mixture. This formulation has a pH of 

7, and it takes the appearance of a milky white, slightly viscous solution. There are also 

formulations with a 2% concentration and also where the emulsion is made up of a 

combination of medium- and long-chain triglycerides. Propofol is not light sensitive and 

is stable at room temperature. 
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Structure of propofol 
 

 

 

 

Figure 1: Chemical Structure of. Propofol 
 
 

Figure 2: 50 ml Propofol vial Figure 3: 20 ml Propofol vial 
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Metabolism 

 

By being conjugated to glucuronide and sulphate in the liver, propofol is quickly broken 

down to create water-soluble chemicals that are eliminated by the kidneys10. 

Propofol's metabolites have no therapeutic effects. It is metabolized by the hepatic, renal, 

extrahepatic, or extrarenal systems.11 

 

 

 
Figure 4: Diagram illustrating metabolism of Propofol 

 

 
 

Pharmacokinetics 

 

The two-compartment and three-compartment models have been used to characterize the 

pharmacokinetics of propofol. Whole-blood propofol levels drop quickly after a single 

bolus administration as a result of redistribution and excretion. Propofol's first half-life of 

distribution ranges from 2 to 8 minutes.12 

The initial and slow distribution half-lives in the three-compartment model is 1 to 8 

minutes and 30 to 70 minutes, respectively, whereas the elimination half-life is 4 to 

23.5 hours.13 Even after prolonged infusions recovery from propofol is quick.14 
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Propofol's pharmacokinetics can be affected by several factors including age, gender, 

weight, pre-existing conditions, and concurrent medications.15 

Effects on the Central Nervous System 

 
Propofol's hypnotic effect is brought about by its affinity for the GABA receptor's beta-

subunit, which enhances the chloride current caused by gamma-aminobutyric acid 

(GABA). The antiemetic effect of propofol is brought about by reduction in serotonin 

levels in the postrema region via GABA receptors.16 

One arm-brain circulation time is all it takes for hypnosis to start, and its effects peak 

between 90 and 100 seconds later. Age decreases the propofol concentration 

necessary for loss of consciousness and the duration of hypnosis is dose-dependent, 

lasting 5 to 10 minutes after 2 to 2.5mg/kg administration.17         The concentration of 

propofol needed to induce unconsciousness declines with age18. If propofol is the only 

anaesthetic used during surgical operations, very high infusion rates may be required to 

avoid awareness.19 

A general sense of wellbeing, hallucinations, opisthotonus are all reported 

side effects of propofol.20 

Propofol’s impact on epileptogenic EEG activity is debatable. Propofol is used to treat 

epileptic seizures21 and to map epileptogenic foci in the brain. In patients with normal or 

elevated intracranial pressure (ICP), propofol reduces ICP.15 

Intraocular pressure is acutely reduced by 30% to 40% by propofol. Propofol is more 

effective than thiopentone in preventing an increase in intraocular pressure caused when 

used with succinylcholine and during endotracheal intubation.16 During propofol 

infusion, normal brain responsiveness to carbon dioxide and autoregulation are 

maintained.22 
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Effects on the Respiratory System 
 

The frequency and length of apnea are influenced by the dose, the speed of injection, 
 

and the concurrent use of premedication. 

 
Propofol induces apnea in 25% to 30% of people at the induction dose.23 

Additionally, the ventilatory response to hypoxia and carbon dioxide is suppressed by 

propofol. When used on patients with chronic obstructive pulmonary disease, 

propofol causes bronchodilation. 

 

Effects on the Cardiovascular system 

 
During the induction of anaesthesia, propofol lowers arterial blood pressure. Systolic blood 

pressure is reduced by 25% to 40% at an induction dose of 2 to 2.5 mg/kg.24 Both the 

mean and diastolic blood pressure go through similar fluctuations. A drop in cardiac output, 

cardiac index,25 stroke volume index26 and systemic vascular resistance (15 to 25%)25 

are all linked to a fall in arterial pressure. 

Due to the direct cardiac depressive effects of propofol, which include dose- dependent 

vasodilation, the decrease in pressure is caused by a decrease in preload and after load. 

After injecting propofol, the cardiac output may have decreased based on the action of 

the drug on sympathetic nervous system of the heart. The vasodilatory effect is brought 

on via decreased sympathetic activity, suppression of prostacyclin, and direct effects on 

intracellular calcium mobilization. Due to suppression of the baroreceptor reflex and a 

reduction in cardiac parasympathetic tone, propofol does not appreciably alter heart rate 

following an induction dosage. The heart rate response to atropine is reduced by 

propofol. Profound hypotension is produced when fentanyl and propofol are combined. 

A dose of 0.5 mg/kg of ketamine can stop propofol induced hemodynamic instability.27 
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Effects on liver and kidney 

 

According to tests of liver transaminase enzymes or creatinine concentrations, 

propofol has no negative effects on hepatic or renal function. Long term propofol 

infusions have been linked to lactic acidosis and bradyarrhythmia along with hepatic 

damage. 

Prolonged propofol infusions can also cause the production of green urine, which is a 

sign that phenols are present in the urine. 

Other Effects 

 

Malignant hyperthermia and enhanced neuromuscular blockade are not caused by 

propofol.28   Neither the typical response to stimulation of adrenocorticotropic hormone 

(ACTH) nor the production of corticosteroids are altered by propofol. 

Patients who have a history of allergic reactions are susceptible to develop 

anaphylactoid reactions when using propofol. Histamine release is not triggered by 

propofol.29 Propofol is used in preventing post op shivering. Low doses of propofol 

have antiemetic effects. It also reduces cholestatic pruritus and spinal opiate-induced 

pruritus.30 The intralipid layer of propofol which acts as solvent, is susceptible to 

growth of microorganisms as this layer acts as culture medium, hence strict aseptic 

precautions must be practiced while handling these solutions. 

Uses 

 
1. For induction and maintenance of anaesthesia 

 

Propofol is effective for inducing and maintaining anaesthesia. It promotes a speedy 

recovery and early restoration of psychomotor function. When propofol is used as an 

induction drug, the likelihood of nausea and vomiting is low. During maintenance of 

anaesthesia propofol has been reported to recover quickly, compared to desflurane31, 

isoflurane, and sevoflurane32. 
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PROPOFOL DOSES:33 

 
USES DOSAGE 

Induction of general anaesthesia 2-2.5mg/kg IV 

Maintenance of general anaesthesia 50-150mcg/kg/min IV 

Sedation 25-75 mcg/kg/min IV 

Antiemetic and Antipruritic 10-20 mg IV, can be repeated every 5-10 

 
min or infusion of 10mcg/kg/min 

 

Total intravenous anaesthesia (TIVA): 2.5 to 8 mcg/ml plasma concentration is required, 

depending on concomitant use of nitrous oxide and opioids. 

TIVA can be given manually: 1mg/kg bolus followed by 10mg/kg/hour for 10 min, 

8mg/kg/hour for next 10min and 6mg/kg/hour thereafter. 

 
 

2. Sedation 

 

For the purpose of sedating patients in the intensive care unit34, propofol may be 

administered as a continuous infusion.24Propofol is used to sedate patients during 

surgery35 and during mechanical ventilation in the intensive care unit. 

Regardless of the length of infusion36, propofol offers a quick recovery after stopping. 

Propofol is a readily titratable medication for producing IV sedation due to its short     

context-sensitive half-time and rapid equilibration at the effect site.37 

Additionally, laryngospasm and postoperative shivering are treated with propofol. 
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3. Anticonvulsant Activity 

 

The antiepileptic effects of propofol are probably due to GABA- 

 
mediated blockage of chloride ion channels at the presynaptic and postsynaptic levels. In 

this aspect, propofol doses larger than 1 mg/kg IV reduce seizure frequency. 

4. Antipruritic effects 

 

Propofol used in treatment of pruritus associated with cholestasis, neuraxial opioids as 

10mg IV. 

Side Effects 

 

A rare syndrome known as propofol infusion syndrome is linked to a 

 
24hours30 infusion of propofol at a rate more than 80 ug/kg/min (5 mg/kg/hr.). Acute 

refractory bradycardia progressing to asystole, together with metabolic acidosis (base 

deficit >10 mmol/L), rhabdomyolysis, hyperlipidemia and enlargement of liver are the 

clinical signs of propofol infusion syndrome. 

Other characteristics include skeletal myopathy, hyperkalemia, hepatomegaly, lipemia37,  

 

and cardiomyopathy with abrupt heart failure. 

 
Pain on injection: 

 

Propofol is a group of phenols that can cause immediate stimulation of nociceptors and 

free nerve endings as well as direct irritation of the skin, mucous membranes, and venous 

intima. Injection pain is related to the aqueous free propofol concentration. 

It was suggested that propofol activates the kallikrein-kinin system and 

 

              releases bradykinin by acting indirectly on the endothelium. This causes venous dilation and  

 

               hyper permeability, which increases the contact between the aqueous phase of propofol and  

 

            free nerve endings and causes delayed pain within 30 seconds.14,38
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This belief is supported by the  discovery that nafamostat mesylate, a bradykinin 

inhibitor,39 helps reduce this pain. 

This can be avoided by utilizing a big vein, avoiding veins in the dorsum of the hand, 

adding lignocaine, or using a different formulation of propofol. Myoclonus, apnea, 

hypotension, and thrombophlebitis of the vein where propofol is administered are some other side 

effects. 

The modified fat emulsion in MCT/LCT propofol is present. Long fatty acid 

chains between C16 and C20 make up LCT fat. Nearly all the fatty acid R2 is 

unsaturated. 

              More propofol can be dissolved by the MCT/LCT emulsion than by the LCT oil alone. 

 
               As a result, there is less free propofol to produce pain but the same quantity of propofol to 

 

               be effective        in the aqueous phase of the emulsion. 

 

Hypotension is the most frequent adverse effect during the induction of anaesthesia, 

and it is made worse by the concurrent use of opioids. 26 

Contrarily, when compared to thiopental26, the effects of propofol on MAP, heart rate, 

and systemic vascular resistance are less pronounced during laryngoscopy and 

endotracheal intubation. 

 

PHARMACOLOGY OF FENTANYL 

 
FENTANYL36 

 
A synthetic phenylpiperidine opioid analgesic, fentanyl citrate is a chemical congener 

of reversed ester of pethidine. It is a potent, secure, and quickly working analgesic. 

Fentanyl has a low molecular weight and it is fat soluble. 
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Chemical Structure40 
 

Figure 5: Chemical structure of fentanyl 

 
Fentanyl citrate is technically known as protonanilide, N-(1-phenethyl-4-piperidyl)-, 

citrate. 

Molecular Formula: C28H36N2O8 
 

 

Figure 6: 2 ml fentanyl ampule Figure 7: 10 ml fentanyl ampule 
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Molecular Weight: 528.6 g/mol 

 
Administration routes 

 

• Orally as lozenges or syrup 

 

• Intravenous (IV) 50mcg /ml, Ampoules – 2 ml containing 100 μg 

 

• Epidural 

 

• Intrathecal routes 

 

• Sublingually administered tablets 

 

• Lollipop – for paediatric use 

 

• Transmucosal administration lozenges 

 

• Transdermal patch (TDS) 41 

 

• Metered spray for intranasal administration 

 

 
Mechanism of action 

 

Like other opioids, fentanyl affects opioid receptors in the body. 

 
These receptors have seven transmembrane segments, intracellular and extracellular     

loops, an intracellular C-terminus, and an extracellular N-terminus. They are G- 

protein-coupled receptors.42 

The extracellular N-terminus is crucial for identifying various binding substrate types.42 

 
The inhibitory effects of fentanyl include reduced cAMP synthesis, reduced calcium 

ion influx, and enhanced potassium efflux. These effects are brought on by 

downstream signaling when fentanyl binds.42 By altering how pain is perceived, this 

prevents the ascending pathways in the central nervous system from raising the pain 

threshold.
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This is accomplished by reducing the spread of nociceptive impulses, which has 

analgesic benefits. 43 

Fentanyl produces the clinical effects strongly, through μ-receptor agonism. 

 
The reward centers of the brain produce more of the neurotransmitter dopamine (Da), 

which has the characteristic effects of euphoria and relaxation and is frequently linked to 

drug addiction.62 Few actions by opioids through opioid receptors are: 

• Supraspinal analgesia (μ1) 

 
• Respiratory depression (μ2) 

 
• Physical dependence 

 
• Muscle rigidity 

 
• Sedation and spinal analgesia through Κ-receptor agonism 

 

 
 

Pharmacokinetics 

 

• Fentanyl has faster onset and shorter duration of action than morphine after a single 

IV dose. 

• Its onset of action peaks around 5minutes 44 

 

• The effect site equilibration time between blood and the brain for fentanyl, is 

 
                       6.4 minutes 

 

• The more potent and quicker onset of action of fentanyl when compared to 

morphine are due to its enhanced lipid solubility, which makes it easier for it to 

cross the blood-brain barrier. 

• Fentanyl's short duration of action is due to its quick redistribution to inactive tissue 

locations such as fat and skeletal muscles, which is accompanied by a drop in the 

drug’s plasma concentration. 
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With an estimated 75% of the initial fentanyl dose going through first- 

pass pulmonary absorption, the lungs serve as a significant inactive 

storage location. 

 

• It enters the bloodstream and could be crucial in establishing the 

pharmacokinetic profile of fentanyl. 

• These inert tissue locations gradually become saturated when several IV fentanyl 

doses are given or when the medication is continuously infused. 

Hepatic microsomal cytochrome P450 converts fentanyl to norfentanyl, an 

inactive metabolite that is then eliminated through the kidneys. 

• pKa: 8.4 

 

• Plasma protein binding:  84% 45 

 

• Half-life (intravenous):2 to 4 hours 
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Metabolism and elimination 

 
Route of 

administration 

Onset of time Duration of action Dosing 

Intramuscular 7 – 8 minutes 1 – 2 hours 50 to 100 μg (1-2 

μg/kg) 

Intravenous Immediate 

Peaks at 5min 

30 minutes – 1 hour 1to 2 μg / kg: acts 

like analgesic 

2 - 20 μg / kg IV: 

attenuation of 

intubation response 

Epidural           10-15mins. 3-4 hours 1mcg/kg bolus dose, 

Continuous infusion 

of 30-100mcg/kg 

Intrathecal within 5 minutes within 5 minutes 10-25mcg 

Transdermal fentanyl 

patch 

Unknown 72hrs 75-100 μg/hr. 

Oral transmucosal 

fentanyl: 

10 to 30-minutes               2hrs 15-20 μg / kg 

 
 

Fentanyl is metabolized mainly through N-Dealkylation to Norfentanyl, which is  

 

pharmacologically inert, and is primarily removed from the body by biotransformation in 

 

 the liver. 

 
Uptake by lung is around 75% which acts as capacitor. 

 
Following IV injection, there is a secondary plasma peak caused by the GIT- 

release of the drug that was sequestered. 
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EFFECTS OF FENTANYL: 

 
CNS Effects: 

 

a) A direct spinal action on the dorsal horn prevents the processing of pain signals. 

 
b)  The activation of the descending inhibitory circuit in the brainstem reduces the 

forward transmission of the pain signal. 

c) Emotional response to painful stimulus due to opioid actions in the limbic cortex 

change the patient’s perception of pain. 

d) Interact with peripherally located receptors on sensory neurons. 

 
Intracranial Pressure 

 

• Despite maintaining an unaltered Paco2, administering fentanyl to individuals 

with head injuries has been linked to small elevations (6 to 9 mm Hg) in ICP. 

 

• These drops in cerebral perfusion pressure and mean arterial pressure are 

frequently accompanied by increases in ICP. 

• Opioid-induced elevations in ICP are identical whether autoregulation is intact or 

dysfunctional. 

Respiratory effects: 46 

 

• Direct effects on the medulla's respiratory center. 

 

• Antitussive - Direct actions on the medulla's cough center 

 

• Miosis-Edinger-Westphal nucleus of oculomotor nerve stimulation 

 

• Nausea and vomiting: Dopaminergic, cholinergic, or serotonergic mechanism s 

interact with the stimulation of the chemoreceptor trigger zone. 

• A notable idiosyncratic side effect of fentanyl is the abrupt onset of abdominal 

and diaphragmatic rigidity, which results in respiratory failure. This is known 

as wooden chest syndrome and is found with high doses. 
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• The condition is thought  to be the primary factor in fentanyl overdose deaths. 

 

• Naloxone is used to treat wooden chest syndrome, which is thought to result from 

the production of noradrenaline, which activates –adrenergic receptors as well 

as peripheral cholinergic receptors. 

 

• The most potent opioids which currently include fentanyl and its analogs are the 

only ones to cause wooden chest syndrome, whereas less potent opioid s like 

heroin only mildly stiffen the breathing muscles. 

• Muscle rigidity: It enhances the rate of striatal dopaminergic biosynthesis and 

decreases the release of the inhibitory neurotransmitter GABA by acting at 

the receptor i n the striatum. 

Cardiovascular effects: 

 

• Fentanyl, 10 mcg/kg IV, administered to newborns, significantly reduces the 

carotid sinus baroreceptor reflex regulation of heart rate. 

• Bradycardia is caused by stimulation of the central vagal nucleus. Peripheral 

vasodilation is caused by depression of the vasomotor center in the medulla. 

• Lowering the central sympathetic tone: Increasing the threshold for arrhythmia s 

• Hypotension: This condition is more common in patients with heart failure and 

hypovolemia who also have high sympathetic tone. 

Somatosensory Evoked Potentials and Electroencephalogram 

 

• Somatosensory evoked potentials are altered by fentanyl when given 

intravenously in levels more than 30 mcg/kg. 

• Fentanyl is one of several opioids that have little impact on the EEG, attenuate 

 
                        skeletal muscle action. 
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• Movement in response to surgical stimulus shows that the ability of a drug to obtund 

painful reflexes rather than assessing consciousness levels 

Seizure activity: 

 
• More noticeable with fentanyl than morphine, bradycardia can occasionally result 

in drop in blood pressure and cardiac output. 

• Rapid IV fentanyl, sufentanil, and alfentanil administration has been linked to 

seizure-like activity. 

• However, it is challenging to diagnose seizures when there is no EEG evidence 

of seizure activity. 

• Contrarily, opioids may cause a type of myoclonus caused by the depression of 

inhibitory neurons that would provide a clinical picture of seizure activity in the 

absence of EEG abnormalities, making it difficult to identify opioid- induced 

skeletal muscular rigidity or myoclonus from seizure activity. 

Tolerance: 

 

Chronic tolerance, cross tolerance to other opioid agonists, and acute or tachyphylaxis 

tolerance all occur. 

Tolerance develops most quickly to opioids' depressive effects. 
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Figure 8: Various effects of fentanyl 

Context-Sensitive Half-Time: 

Due to continuous infusion of fentanyl, with time duration beyond 2 hours, context 

sensitivity half-life of fentanyl becomes more than that of sufentanil. It is caused by the 

return of the opioid from peripheral compartments to the plasma and the saturation of 

inactive tissues with fentanyl after extended infusions. In order to reduce the pace at which 

the plasma concentration of fentanyl decreases after the infusion is stopped, the tissue 

reservoir of fentanyl takes the place of the fentanyl that is removed via hepatic 

metabolism. 

USES: 

 

• In therapeutic settings, fentanyl is given in a variety of dosages. 

 
Low dosages of fentanyl, such as 1 to 2 mcg/kg IV, are used as an analgesic. 
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• As an adjuvant to inhaled anaesthetic fentanyl, 2 to 20 mcg/kg IV, may be given t o 

reduce the circulatory reactions to (a) direct laryngoscopy for trachea intubation or 

 
(b) abrupt changes in the intensity of surgical stimulation. 

 

• The timing of IV administration of fentanyl should consider the effect- 

site equilibration 

period, which is longer for fentanyl than for alfentanil and remifentanil. 

 

• Fentanyl injections prior to painful surgical stimulation may reduce the quantity of 
 

opioid later needed to induce analgesia in the postoperative period. 

 

• Fentanyl 1.5 or 3 mcg/kg IV administered 5 minutes before to the onset of anaesthesia 

reduces the amount of isoflurane or desflurane with 60% nitrous oxide that must be 

administered in the following minutes to block the sympathetic nervous systems   

reaction to surgical stimulation. 

• High doses of fentanyl, around 50 to 150 mcg/kg IV has been used to achieve surgical 

anaesthesia. 

Large fentanyl dosages used as the only anesthetic have the benefit of stable 

hemodynamics and primarily brought about by 

(a) the absence of histamine release, 

 
(b) the lack of direct myocardial depressive effects, and 

 
(c)  the suppression of the stress reactions after surgery. 

 
But few of the disadvantages of fentanyl as sole anesthetic would be: 

 
a. the failure to inhibit sympathetic nervous system reactions to painful surgical 

stimulation, especially in patients with good left ventricular function; 
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b. the unpredictable amnestic effects that could result from employing fentanyl as 

the only anesthetic. 

c. depression of postoperative ventilation 

 

• Several formulations are available, including a lozenge mounted on a handle or a film or 

rapid dissolving preparation applied to the buccal mucosa. Fentanyl may be administered 

as a transmucosal preparation (oral transmucosal fentanyl) designed to deliver 5 to 20 

mcg/kg of fentanyl. 

 

• Preoperative injection of oral transmucosal fentanyl, 15 to 20 mcg/kg 45 minutes prior 

to the induction of anaesthesia, reliably induces preoperative drowsiness in children 2 

to 8 years old and makes it easier to start inhalation anaesthesia. 

• Transdermal fentanyl preparations giving 75 to 100 mcg per hour cause peak plasma 

fentanyl concentrations in about 18 hours, which tend to remain steady throughout the 

presence of the patch, followed by a falling plasma fentanyl level. 

• These transdermal administration devices were created to give appropriate, prolonged 

analgesia for chronic, cancer related pain by generating stable, long-term fentanyl plasma 

concentrations.  

• The amount of parenteral opioid needed for postoperative analgesia is reduced when 

transdermal fentanyl devices are used prior to anaesthesia induction and remained in 

place for 24 hours. 
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SIDE EFFECTS: 

 

•  The side effects of fentanyl are comparable to those of heroin, which include euphoria, 

confusion, respiratory depression (which, if severe and untreated, may result in arrest, 

drowsiness, nausea, visual disturbances, dyskinesia, hallucinations, delirium 

including a form of this condition known as "narcotic delirium," analgesia, 

constipation, narcotic ileus, muscle rigidity, constipation47.  When these substances 

are combined, they cause undesired conditions that make the patient's prognosis more 

challenging48.49 

• Alcohol and other substances, such as cocaine and heroin, can compound the negative 

effects of fentanyl, leading to complex clinical situations that are difficult to manage. 

• A potential postoperative issue is fentanyl-induced persistent or recurring breathing 

 

depression. 

 

• The more alkaline small intestine could then absorb sequestered fentanyl, increasing 

the plasma concentration of opioid and causing the depression of breathing to 

reoccur. 

 

• The washout of opioid from the lungs as ventilation to perfusion connections are 

restored in the postoperative phase may be the cause of the secondary peak of 

fentanyl. 

 
 

Heart Rate Physiology50,51 

 
The sinoatrial node (SA node), which is situated at the intersection of the superior 

vena cava with the right atrium 

The atrioventricular node (AV node), which is situated in the right posterior region of 

the interatrial septum, and 
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the internodal atrial pathways, make up the cardiac conduction system The SA node and 

the AV node are connected by three bundles of atrial fibers called the anterior internodal 

tract of Bachman, the middle internodal tract of Wenckebach, and the posterior internodal 

tract of Thorel, all of which contain Purkinje-type fibers. 

The bundle of His is connected to the AV node and splits into a left and a right bundle 

branch near the top of the interventricular septum. 

An anterior fascicle and a posterior fascicle are formed by the division of the left bundle 

branch. The Purkinje system, whose fibers extend to all regions of the ventricular 

myocardium, is in contact with the branches and fascicles as they run subendocardially 

down either side of the septum. 

 

 

 

Figure 9: Conduction system of heart 
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Sinoatrial node is primarily responsible for controlling heart rate. The heart's organs 

typically beat in a specific order: Atrial systole, also known as the contraction of the atria, 

is followed by ventricular systole, or the contraction of the ventricles. All four chambers 

are relaxed during diastole. 

The normal cardiac pacemaker is the SA node, and the SA node's rate of discharge 

controls how quickly the heart beats. The AV node, the bundle of His, the Purkinje 

system, and the ventricular muscle are all reached by impulses generated in the SA node 

via the atrial pathways. 

Heart rate regulation by neurons: 

 

Parasympathetic supply to the heart is provided by the vagus nerve, and sympathetic 

supply to the heart is provided by segments 1 to 5 of the thoracic spinal cord. In the 

superior, middle, and inferior cervical ganglia, preganglionic fibers relay. The heart is 

nourished by postganglionic nerves. 

Sinus and atrioventricular nodes are mostly innervated by the vagus. The hormone 

acetylcholine is released at the vagal terminals in response to stimulation of the 

parasympathetic cardiac nerves. It slows the sinus node's rate of rhythm and the A-V 

junctional fibers excitability, which slows the transfer of the cardiac impulse into the 

ventricles. 

The rate of nodal discharge, the rate of conduction, and excitability are all increased by 

sympathetic activation throughout the entire heart. All the cardiac musculature and force 

of contraction is considerably increased. 
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Blood pressure physiology: 

 

The systemic circulation and the pulmonary circulation are two subsets of the circulation. 

The peripheral circulation, which also provides blood flow to all bodily tissues save the 

lungs, is known as the systemic circulation. 

Through the aorta, minor arteries, and arterioles, where blood is discharged into the 

capillaries, blood is delivered from the heart to the periphery. 

The deoxygenated blood is transported back to the heart by larger veins after being 

collected from the capillaries by venules. 

The force that the blood applies to any given portion of the vessel wall is known as blood 

pressure. In almost all cases, blood pressure is calculated in millimeters of mercury (mm 

Hg) 

A fresh burst of blood fills the arteries with each heartbeat. Systolic pressure (SBP), often 

known as the pressure at the top of each pulse, is about 120 mm Hg in healthy young 

adults. The diastolic pressure (DBP), often known as the lowest point of each pulse, is 

around 80 mm Hg. The pulse pressure is the 40 mm Hg difference between these two 

pressures. The average of the arterial pressures measured millisecond by millisecond over 

a period is known as the mean arterial pressure (MAP). 

Because the arterial pressure stays closer to diastolic pressure than to systolic pressure for 

most of the cardiac cycle, it is not equal to the average of systolic and diastolic pressure. 

As a result, the diastolic pressure accounts for around 60% and the systolic pressure for 

40% respectively, of the mean arterial pressure. Diastolic blood pressure 

+ one-third of pulse pressure equals mean arterial pressure. 
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Blood pressure regulation by the nervous system: 

 

The autonomic nervous system, which is nearly totally controlled by the nervous system, 

regulates blood flow. In most tissues, sympathetic nerve fibers innervate every vessel 

except for capillaries, precapillary sphincters, and metarterioles. 

Rapid rises in arterial pressure are caused by the neurological system's control of blood 

pressure. 

Together, the sympathetic nervous system vasoconstrictor and cardio- 

accelerator activities are enhanced. 

Parallel to this, parasympathetic vagal inhibitory signals to the heart are reciprocally 

inhibited. 

As a result, three significant changes happen all at once, each of which contributes to 

an increase in arterial pressure. 

 
These changes are: 

 

1. Most of the systemic circulation's arterioles are narrowed, which raises the  overall 

peripheral resistance and elevates arterial pressure. 

2. The veins are severely constricted, which causes blood to move from the big 

peripheral blood vessels toward the heart and raise the heart's venous return. 

3. The heart because of its stretching causes it to contract more forcefully, which 

increases the amount of blood it pumps. 

4. Additionally, this raises arterial pressure. The autonomic nervous system directly  

 

stimulates the heart, increasing its pace an d the contractile force of its muscle, which 

 

 causes blood pressure to rise quickly. 
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Figure 10: Sympathetic nervous control of the circulation 

 

 
 

Control of Arterial Pressure by Baroreceptor Reflexes 

 

Basically, stretch sensors called baroreceptors that are situated at locations in the walls 

of numerous large systemic arteries are the cause for pressure response.  The 

baroreceptors are stretched by an increase in blood pressure, which causes them to send 

signals to the brain. 

The autonomic nervous system then sends "feedback" signals to the circulation to lower 

arterial pressure towards the normal range. 
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Figure 11: Baroreceptors and their Innervation 

 

Stretching causes baroreceptors, which are spray-like nerve endings embedded in the 

arterial walls, to become active. 

The carotid sinus, which is located directly above the carotid bifurcation in each internal 

carotid artery, and the wall of the aortic arch both contain an abundance of baroreceptors. 

The "carotid baroreceptors" provide signals to the tractus solitaries in the medullary 

region of the brain stem via Hering's nerves, glossopharyngeal nerves in the high neck. 

The same tractus solitarius of the medulla receives signals from the "aortic 

baroreceptors" in the aortic arch via the vagus nerves. 
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Baroreceptor Reaction to Pressure 

 

Between 0 and 50 to 60 mm Hg, carotid sinus baroreceptors are not stimulated; however, 

above these pressures, they respond more quickly, peaking at about 180 mm Hg. Aortic 

baroreceptor responses are comparable to those of carotid receptors, with the exception 

that they typically function at pressure levels that are about 30 mm Hg higher. 

A minor shift in pressure results in a significant alteration in the baroreflex signal, which 

readjusts arterial pressure back toward its typical working range of 100 mm Hg. 

 
               Baroreceptor-Initiated Circulatory Reflex 

 

Secondary signals inhibit the medulla's vasoconstrictor center and stimulate its vagal 

parasympathetic center once baroreceptor signals have entered the tractus solitaries. 

Vasodilation of the veins and arterioles throughout the peripheral circulatory system and 

a reduction in heart rate and contraction force are the overall effects. As a result, when 

the baroreceptors in the arteries are stimulated by high blood pressure, both the peripheral 

resistance and cardiac output fall as a reflex, resulting in a drop in arterial pressure. Low 

pressure, on the other hand, has the opposite consequences and causes the pressure to 

rise back toward normal. 

 

The Carotid and Aortic Chemoreceptors Control Arterial Pressure: The Impact of 

Low Oxygen on Arterial Pressure 

The chemoreceptor reflex functions similarly to the baroreceptor reflex. Chemoreceptors 

are chemo-sensitive cells that are sensitive to excess carbon dioxide, excess hydrogen 

ions, and low oxygen. They are found in several tiny chemoreceptor organs that are only 

2 mm in size (two carotid bodies, one of which lies in the 
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bifurcation of each common carotid artery, and usually one to three aortic bodies adjacent 

to the aorta). Chemoreceptors stimulate nerve fibers that travel through Hering's and 

vagus nerves and into the vasomotor center of the brainstem with baroreceptor fibers. 

 

Through a tiny nutritional artery, each carotid or aortic body receives a steady supply 

of blood, keeping the chemoreceptors constantly in close touch with arterial blood. The 

chemoreceptors are activated if the arterial pressure drops below a crucial point because 

decreased blood flow results in lower oxygen levels as well as an excess build-up of 

carbon dioxide and hydrogen ions that are not eliminated by the slowly flowing blood. 

The vasomotor center is stimulated by the signals sent from the chemoreceptors, which 

raises the arterial pressure back to normal. Until the arterial pressure drops below 80 

mmhg, the chemoreceptor reflex is not a potent controller of arterial pressure. 

As a result, this response becomes crucial at lower pressures to assist further drop in 

pressure. 

 
 

Response to intubation: 

 
The placement of a nasopharyngeal, oropharyngeal, or supralaryngeal airway, as well as 

laryngoscopy and endotracheal intubation, are examples of unpleasant stimuli that may 

cause significant modifications to cardiovascular physiology, mainly as a result of reflex 

actions. These are linked to the increase in plasma adrenaline content after intubation52. 

In healthy people, these reactions are brief and of little importance; 
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nevertheless, in patients with underlying coronary artery disease, reactive airways, or 

intracranial neuropathology there is significant consequences.23 

As a result, numerous strategies have been developed to reduce the stress response.53 

Fentanyl is added during induction of anaesthesia to decrease the hypertensive reaction 

to intubation.54,55 
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REVIEW OF LITERATURE 

 
PART B 

 

Darlong V et al.6 conducted a randomized control trial, to determine the effect of varying 

time intervals between fentanyl and propofol administration, on propofol requirement for 

induction of anaesthesia. They administered fentanyl 2mcg/kg immediately, 3min, 5min 

prior to propofol induction. Both, the dose of propofol required and incidence of 

hypotension during induction was significantly less when fentanyl was administered 

5min prior to propofol. Also, the incidence of hypotension, undesired movements, 

vocalization, and bucking during induction were less when fentanyl was administered 

5min prior to propofol. 

 
 

Ko Hoon S et al.56 conducted a randomized controlled study to look for optimal time 

duration for fentanyl injection during induction of anaesthesia and for decreasing 

hemodynamic response during laryngoscopy and endotracheal intubation. 150 patients 

received 2mcg/kg fentanyl at varying time intervals of 1min, 3min, 5min and 10min prior 

to tracheal intubation. They concluded that when fentanyl administered 5 minutes prior 

to intubation had a better hemodynamic stability, and its additional dose requirement were 

reduced. 

 
 

In a randomized control study by Kumar A et al.57 the effectiveness of intravenous 

 

(IV) fentanyl, lignocaine airway nebulization, and a combination of both in reducing the 

hemodynamic response to laryngoscopy and endotracheal intubation were compared. 

Patients were divided into 3 groups randomly where one group received fentanyl 

2mcg/kg, 2nd group received nebulization with 3mg/kg of 4% lignocaine and 3rd group 

received 3mg/kg of 4% lignocaine with iv fentanyl 2mcg/kg before 
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intubation. In this study, it showed that the use of nebulized lignocaine had no benefit in 

attenuating the hemodynamic response to laryngoscopy and intubation, and 

administration of IV. fentanyl 2 mcg/kg 5 mins. before induction was the most beneficial 

in attenuating the hemodynamic response. 

 
 

Parida S et al.58 did a prospective, randomized, double-blind control trial on attenuation 

of the hemodynamic response by using gabapentin, fentanyl, and combination of both 

during endotracheal intubation. Patients were divided into 3 groups. They observed that 

administration gabapentin alone did not lead to a significant reduction in the 

hemodynamic responses, as compared to iv fentanyl administered 5 mins before airway 

manipulation and also, administrating both the drugs did not seem to have any added 

advantage over administration of iv fentanyl alone. 

 
 

Bansal et al.59 did a randomized control study based on plasma and effect site 

concentration of propofol by addition of fentanyl on patients who had intracranial tumors 

and underwent craniotomy, and found out that the propofol dose required for induction 

of anaesthesia was significantly reduced when administered after fentanyl in patients with 

supratentorial tumors. 

 

In a randomized control trial conducted by Aynur akin et al.60 examined the 
 

effectiveness of fentanyl-propofol and ketamine-propofol combination for sedation 

during endometrial biopsy. They found that individuals receiving combination   of 

fentanyl and propofol were more effective and had lesser side effects with better patient 

satisfaction score than compared to ketamine propofol combination. 
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Adachi Y U et al.61 did a randomized control study on based on hemodynamic response 

on endotracheal intubation by administrating fentanyl at different time intervals in one 

hundred surgical patients who required orotracheal intubation. Participants were allocated 

into 4 groups. The first and third groups underwent fiberoptic intubation and the second 

and fourth groups underwent conventional orotracheal intubation using a rigid 

laryngoscope. The third and fourth groups were pretreated with 2µg/kg fentanyl IV 

immediately before the induction of anesthesia. A significant reduction in hemodynamic 

response was seen in the group which received fentanyl and intubated using the fiberoptic 

technique. Without fentanyl, there was no significant difference in hemodynamic 

changes between the groups and concluded that the administration of fentanyl 

suppresses the hemodynamic responses to endotracheal intubation more than it does to 

laryngoscopy. 

 

Lysakowski C et al. 62 conducted randomized control trial on 75 patients and evaluated 

effect of propofol in the presence of fentanyl, alfentanil, remifentanil, sufentanyl using 

bispectral index and sedation scores and they noted that in the presence of an opioid, loss 

of consciousness occurred at lower effect-site concentrations of propofol and at a higher 

BIS 50 compared with a placebo. They concluded that, the hypnotic effect of propofol is 

enhanced by analgesic concentrations of µ-agonist opioids. 

 

Kazama T et al.63 done a randomized controlled study on 248 patients based on 

concentration of propofol required for endotracheal intubation using a laryngoscope or 

fiberscope and its interaction with fentanyl. Patients who underwent elective surgery 

were given different amounts of propofol, propofol with fentanyl and their responses were 

assessed. By using fentanyl, it was found that response to 
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laryngoscopy was significantly reduced by use of fentanyl administration prior to 

intubation. 

Smith et al.64 Conducted a randomized control trial that demonstrated the concentration 

of propofol required for induction during total intravenous anaesthesia. 

120 patients were randomly allocated into groups to receive propofol alone and propofol 

with fentanyl. Loss of consciousness was assessed by patients’ ability to respond to verbal 

command at 10 min. The blood concentration of propofol at which 50% or 95% of patients 

did not respond to verbal command (Cp50s and Cp95s respectively) and to skin incision 

(Cp50i and Cp95i respectively) were calculated using logistic regression. Increasing 

fentanyl concentrations reduced the Cp50s (P = 0.03), Increasing fentanyl concentrations 

markedly reduced the Cp50i (P < 0.01). At higher fentanyl concentrations the decrease in 

Cp50i was proportionally less, demonstrating a ceiling effect. They concluded that arterial 

concentrations of propofol required for loss of response to verbal command and skin 

incision are significantly less when propofol was co-administered with fentanyl. Opioids 

with analgesic property may contribute to earlier loss of consciousness. 
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MATERIALS AND METHODS 
 

Source of Data: 

 

One hundred and fifty patients undergoing elective surgery under general anaesthesia 

requiring endotracheal intubation at tertiary care teaching hospital, during my study 

period from were selected for the study after obtaining written informed consent from the 

patients. 

Type of study: A tertiary care hospital based Randomized prospective controlled study. 

Inclusion criteria: 

 

• Patients willing to participate in the study. 

 

• Patients undergoing elective surgery under general anesthesia with     endotracheal 

intubation 

• ASA physical status I and II. 

 

• Patients aged 18-60 years of either sex 

 
Exclusion criteria: 

 

• Patient refusal 

 

• BMI ≥30kg/m 2 

 

• Anticipated difficult air way 

 

• Respiratory, cerebrovascular, renal, and cardiovascular diseases including 

uncontrolled hypertension 

• Receiving any drugs likely to affect requirement of propofol/ hemodynamic 

changes 

• History of allergy to drugs like propofol 

 

• History of alcohol/drug use 
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Study Area: The study was conducted in the operation theatre complex of tertiary care 

teaching hospital. 

Study Period: April 2021 to January 2023 

 
Study Instrument: A pre-designed and pre- tested proforma was used to collect the 

information 

Sampling technique: Convenient random sampling. 

 
Randomization: 

 

Patients were grouped under 3 groups using a computer-generated random numbers chart 

group. Patient were selected and 150 cases were randomly allocated to one of the three 

groups (50 in each group). 

Group 1-Propofol administration immediately after fentanyl administration. 

 
Group 2-Propofol administration 3 minutes after fentanyl administration. 

 
Group 3-Propofol administration 5 minutes after fentanyl administration. 

 
 

Method of data collection: 

 

After obtaining permission from the institutional ethical committee and informed consent 

from the patients, 150 patients were studied in this randomized prospective observational 

study. 

All patients underwent a thorough preoperative evaluation and relevant laboratory 

investigations on the previous day of surgery. Patients were kept NBM as per the 

guidelines before shifting to pre-operative room. Tab Pantoprazole 40mg and Tab 

Alprazolam 0.5mg orally on the night before surgery and on the morning of surgery were 

given as pre anesthetic medication. 

After shifting the patient to the operation theatre, 18 Gauge I.V line was secured in 

 
the nondominant upper limb and I.V infusion was started with a crystalloid solution. 
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Standard monitors including electrocardiography, pulse oximetry and noninvasive blood 

pressure were connected. The patient was pre-oxygenated for 3 minutes with 100% 

oxygen. 

Induction of anaesthesia was done using Inj. Fentanyl 2mcg/kg was administered. 

Subsequently, according to randomized group allocation using sealed opaque envelopes, 

Group 1 patients was given propofol injection immediately after fentanyl injection, 

patients in Group 2 received propofol 3 min after fentanyl injection, and those in Group 

3 were given propofol after 5min after fentanyl injection. 

Propofol was injected slowly at the rate of 1ml/3sec while communicating verbally with 

the patient. Induction of anaesthesia was considered when complete verbal contact was 

lost and dose of propofol required for induction was noted down. Total dose of propofol 

required per kg body weight for induction was noted. Next the vital parameters like heart 

rate, systolic blood pressure (SBP), diastolic blood pressure (DBP), mean arterial pressure 

(MAP) were recorded from the baseline, every minute till the completion of induction of 

anaesthesia. If any movement, vocalization, or bucking was noted at the initiation of 

mask ventilation. Additional doses of propofol in aliquots of 10 mg were administered. 

The total dose requirement (induction dose plus, additional boluses) was also noted. 

Check ventilation was done and when found adequate neuromuscular block was achieved 

with Inj. Vecuronium 0.1mg/kg, laryngoscopy and tracheal intubation was performed by 

a qualified anaesthesiologist after 3 mins. Vital parameters were recorded at 0, 1 ,2, 3, 

4 and 5-minutes following intubation. The recordings were then tabulated and analyzed 

using SPSS version 21 
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Anaesthesia was maintained with mixture of nitrous oxide, oxygen, and isoflurane. 

Patient was extubated at the end of the procedure and was shifted to post anaesthesia care 

unit. 

 

Sample size calculation: 

 
Based on study conducted by Darlong V et al.6 in which they compared effect of varying 

time intervals between fentanyl and propofol administration on propofol requirement for 

induction of anaesthesia, we took the standard deviation and mean difference values from 

their study and arrived at the formula mentioned below: 

 
 

N =  Zs2(Zα+Zβ)2  

                 _______________________ 

                                                                                                                                 d2 

 
s=Average std. deviation 

 
Zα=1.96, with 95% confidence interval 

Zβ=1.24 with power of 80% 

d=difference between means 

s1=21.12 s2=21.68 

 
s= average of s1 and s2 

 
M1=86.28 which is the mean dose of propofol required in one group. 

M2= 71.67, mean dose of propofol required in another group. 

Sample size = 44 each group. Considering the drop outs, we included 50 patients in 

each group. 
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Parameters analyzed: 

 

• The total dose of Propofol required for induction 

 

• The dose of propofol re quired per kg body weight for induction of 

anaesthesia. Secondary outcome measures were heart rate, 

• Systolic blood pressure 

 

• Diastolic Blood Pressure 

 

• Mean Arterial Pressure 

 

• Incidence of hypotension 

 

• Incidence of vocalization, movement, or bucking 

 
Study analysis: 

 

• Data was analysed using SPSS software version 21 and Excel. 

 

• Categorical variables were given in the form of frequency table. 

 

• Continuous variables were given in Mean ± SD/ Median (Min, Max) form. 

 

• Normality of variable was checked by Shapiro Wilk test. 

 

• Kruskal-Walli’s test was used to check the groups with dependent variable, 

One-way ANOVA was used to compare mean of groups. 

• P-value less than or equal to 0.05 indicates statistical significance 
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OBSERVATION AND RESULTS 

 
In our study 150 patients were assessed, we aimed to study the dose requirement of 

propofol in induction of general anaesthesia by delaying its injection after administration 

of fentanyl and compared the hemodynamic changes like incidence of hypotension, 

unwanted movements like bucking, vocalization during induction of anaesthesia and, we 

looked for attenuation of hemodynamic response to laryngoscopy and endotracheal 

intubation. 

All the data were collected tabulated and expressed as mean+/-standard deviation and 

statistical analysis were performed. 

 
 

TABLE1: CONSORT FLOW CHART OF PATIENTS 
 

 

 
 

   
 

 
Data contains measurements on 3 groups: Group 1, group 2 and group 3 of 50 subjects 

each. Following parameters HR, SBP, DBP, MAP, SPO2 were compared at 

baseline, after fentanyl each minute up to intubation and 5 minutes following 

intubation. The following table gives the summary of data. 

Analysed n=50 Analysed n=50 Analysed n=50 

Assessed for eligibility (n=150) 
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DEMOGRAPHIC PROFILE: 
 

TABLE 2: SUMMARY OF DEMOGRAPHIC DATA. 

 

Variables Sub category Group 1(Control) Group 2 Group 3 Total p-value 

Age (years) 
Mean ± SD 

Median (Min, Max) 

33.28 ± 10.62 

33 (18, 51) 

34.06 ± 11.08 

32 (19, 57) 

30.82 ± 10.11 

28 (18, 51) 

32.72 ± 10.6 

31 (18, 57) 

0.284A 

Gender 
Female 25 (100%) 20 (40%) 26 (52%) 71 (64%) 0.54KW 

Male 25 (100%) 30 (60%) 24 (48%) 79 (69.3%) 

 
BMI 

Mean ± SD 

Median (Min, Max) 

23.63 ± 1.65 

23.86 (18.87, 26.93) 

22.29 ± 2.99 

21.83 (18.14, 29.53) 

23.62 ± 2.73 

23.84 (18.28, 

29.75) 

23.18 ± 2.45 

23.17 (18.28, 

29.93) 

0.06 

 

 

 

 

 
Comorbidities 

DM 6 (12%) 1 (2%) 2 (4%) 9 (5%) 0.463KW 

Hypertension 5 (10%) 3 (6%) 1 (2%) 9 (5.66%) 

Hypothyroidism 1 (2%) 3 (6%) 3 (6%) 7 (4.66%) 

No 38 (76%) 43 (86%) 44 (88%) 125 (83.3%) 

Tab. Amlong 5 mg OD 4 (8%) 3 (6%) - 7 (4.66) 

Tab. Amlong 10 mg OD - 
- 1 (2%) 1 (0.66%) 

Tab. Metformin 500 mg - - 2 (4%) 2 (1.33%) 
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 OD      

Tab. Telmisartan 40 mg 

OD 
1 (2%) 

1 (2%) - 2 (1.33%) 

Tab. Thyronorm 25 mg 

OD 
- 

1 (2%) 1 (2%) 2 (1.33%) 

Tab. Thyronorm 50 mg 

OD 
- 

- 2 (4%) 2 (1.33%) 

Tab. Thyronorm 75 mg 

OD 
1 (2%) 

2 (4%) - 3 (2%) 

ASA Grade 
1 38 (76%) 43 (86%) 45 (90%) 126 (84%) 0.46KW 

2 12 (24%) 7 (14%) 5 (10%) 24 (16%) 
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Age of the patients: The mean age of patients was 33.28 ± 10.62 years in the group 1, 

34.06 ± 11.08, in group 2 30.82 ± 10.11, in group 3 32.72 ± 10.6. There was no 

statistically difference in age of the patients in between the groups (p value: 0.284) 

Gender distribution: We could not find any significant difference in the gender 

distribution between the groups. (p value- 0.54) 

Comorbidities: There was no statistically difference among the group with comorbid 

illness. (p value :0.46) 

BMI: The mean BMI in 3 groups were 23.63 ± 1.65, 22.29 ± 2.99 and 23.62 ± 2.73 

respectively with p value 0.06, which was not statistically significant. 

 

 
 

 

Figure 12: Distribution of subjects according to gender. 
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Figure 13: Distribution of subjects according to comorbidities. 

 

 

 

 

 
 

 

Figure 14: Distribution of subjects according to ASA grade 

 

 

The following table gives the distribution baseline hemodynamic parameters [(mean±standard 

deviation or number (percentage)], BHR, BSBP, BDBP, BMAP denotes baseline values; HRF, 

SBPF, DBF,MAPF denotes values at fentanyl administration; HR1,SBP1,DBP1,MAP1 are values 

immediately after fentanyl administration. HRI, SBPI, DBPI, MAPI is at time of intubation.
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Table 3: Distribution of baseline hemodynamic parameters 

 

Variables Sub category Group 1(Control) Group 2 Group 3 Total p-value 

 
BHR 

Mean ± SD 

Median (Min, 

Max) 

84.64 ± 9.83 

85 (64, 108) 

86.84 ± 6.04 

86 (74, 98) 

85.84 ± 6.04 

86(78,84) 

85.74 ± 7.93 

85.5 (64, 108) 

0.180 

 
HRF 

Mean ± SD 

Median (Min, 

Max) 

84.8 ± 9.74 

85 (64, 110) 

86.48 ± 5.78 

85.5 (74, 97) 

86.78 ± 7.61 

88 (70, 98) 

86.02 ± 7.71 

86.16 (64, 110) 

0.402 

 
HR1 

Mean ± SD 

Median (Min, 

Max) 

83.82 ± 9.49 

83.5 (64, 107) 

85.74 ± 5.76 

86 (74, 96) 

86.58 ± 7.32 

87.5 (70, 98) 

85.38 ± 7.52 

85.6 (64, 107) 

0.187 

 
HR2 

Mean ± SD 

Median (Min, 

Max) 

82.96 ± 9.58 

83 (63, 108) 

85.22 ± 5.8 

85 (73, 96) 

86.02 ± 7.07 

87 (70, 96) 

84.73 ± 7.48 

85 (63, 108) 

0.120 

 
HR3 

Mean ± SD 

Median (Min, 

Max) 

82.34 ± 9.49 

82 (63, 106) 

84.54 ± 5.7 

84 (73, 95) 

85.42 ± 7.25 

86 (69, 96) 

84.1 ± 7.48 

84 (63, 106) 

0.119 

HR4 
Mean ± SD 

Median (Min, 
- 

83.96 ± 5.61 

83 (72, 94) 

84.82 ± 7.28 

85.5 (69, 95) 

84.39 ± 6.44 

84.25 (69, 95) 

0.509 
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 Max)      

 
HR5 

Mean ± SD 

Median (Min, 

Max) 

 
- 

83.36 ± 5.63 

83 (72, 93) 

84.26 ± 7.35 

85.5 (68, 95) 

83.81 ± 6.49 

84.25 (68, 95) 

0.493 

 
HR6 

Mean ± SD 

Median (Min, 

Max) 

 
- 

82.98 ± 5.43 

83 (72, 93) 

83.72 ± 7.25 

84.5 (68, 94) 

83.35 ± 6.34 

83.75 (68, 94) 

0.565 

 
HR7 

Mean ± SD 

Median (Min, 

Max) 

 
- 

- 82.95 ± 7.22 

84 (68, 92) 

82.95 ± 7.22 

84 (68, 92) 

- 

 
HR8 

Mean ± SD 

Median (Min, 

Max) 

 
- 

- 82.48 ± 7.1 

84 (68, 92) 

82.48 ± 7.1 

84 (68, 92) 

- 

 
HRI 

Mean ± SD 

Median (Min, 

Max) 

89.78 ± 8.84 

90 (70, 116) 

86.08 ± 5.3 

86 (74, 95) 

82.3 ± 7.13 

83 (67, 92) 

86.05 ± 7.09 

86.33 (67, 95) 

<0.001* 

 
HRI1 

Mean ± SD 

Median (Min, 

Max) 

89.98 ± 9.41 

90.5 (69, 118) 

85.58 ± 5.2 

85 (73, 95) 

81.9 ± 6.99 

83 (66, 91) 

86.12 ± 7.2 

86.16 (66, 118) 

<0.001* 
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HRI2 

Mean ± SD 

Median (Min, 

Max) 

89 ± 9.13 

90 (69, 112) 

84.76 ± 5.01 

85 (72, 94) 

81.38 ± 6.87 

82 (66, 91) 

85.04 ± 7 

85.66 (66, 112) 

<0.001* 

 
HRI3 

Mean ± SD 

Median (Min, 

Max) 

88.38 ± 9.05 

89 (68, 110) 

84.24 ± 5.02 

84 (73, 93) 

80.92 ± 6.79 

82 (66, 91) 

84.51 ± 6.95 

85 (66, 110) 

<0.001* 

 
HRI4 

Mean ± SD 

Median (Min, 

Max) 

87.58 ± 9.06 

89 (68, 109) 

83.56 ± 4.97 

83.5 (72, 92) 

80.6 ± 6.72 

81.5 (66, 90) 

83.91 ± 6.91 

84.66 (66, 109) 

<0.001* 

 
HRI5 

Mean ± SD 

Median (Min, 

Max) 

86.86 ± 8.82 

88 (68, 108) 

82.98 ± 4.94 

83 (72, 92) 

80.32 ± 6.64 

81.5 (66, 89) 

83.38 ± 6.8 

84.16 (66, 108) 

<0.001* 

 
BSBP 

Mean ± SD 

Median (Min, 

Max) 

119.94 ± 6.26 

119.5 (110, 134) 

120.12 ± 4.95 

120 (110, 130) 

121.16 ± 6 

120 (110, 140) 

120.4 ± 5.73 

119.8 (110, 140) 

0.522 

 
SBPF 

Mean ± SD 

Median (Min, 

Max) 

118.88 ± 6.14 

118 (110, 130) 

119.54 ± 4.82 

119 (110, 130) 

120.22 ± 5.76 

120 (108, 138) 

83.54 ± 5.57 

119 (108, 138) 

0.49 

SBP1 Mean ± SD 99.6 ± 4.79 118.92 ± 4.65 120.04 ± 5.73 112.85 ± 5.05 <0.001* 



50 

 

 

 

 
 Median (Min, 

Max) 

100 (90, 112) 118 (109, 130) 118.5 (108, 138) 112.16 (90, 138)  

 
SBP2 

Mean ± SD 

Median (Min, 

Max) 

95.4 ± 4.47 

96 (86, 108) 

118 ± 4.58 

118 (109, 128) 

119.66 ± 5.66 

118 (108, 136) 

111.02 ± 4.9 

110.66 (86, 136) 

<0.001* 

 
SBP3 

Mean ± SD 

Median (Min, 

Max) 

91 ± 4.29 

90 (80, 108) 

114.64 ± 4.14 

114 (106, 124) 

119.36 ± 5.56 

118 (108, 136) 

108.33 ± 4.66 

107.33 (80, 136) 

<0.001* 

 
SBP4 

Mean ± SD 

Median (Min, 

Max) 

 
- 

112.18 ± 3.57 

112 (104, 120) 

118.94 ± 5.56 

118 (108, 136) 

115.56 ± 4.56 

115 (104, 136) 

<0.001* 

 
SBP5 

Mean ± SD 

Median (Min, 

Max) 

 
- 

110.06 ± 3.43 

110 (100, 119) 

118.56 ± 5.57 

117.5 (106, 134) 

114.31 ± 4.5 

113.75 (100,134) 

<0.001* 

 
SBP6 

Mean ± SD 

Median (Min, 

Max) 

 
- 

108.24 ± 3.37 

108 (100, 116) 

118.34 ± 5.49 

117.5 (106, 134) 

113.29 ± 4.43 

112.75 (100, 

134) 

<0.001* 

SBP7 
Mean ± SD 

Median (Min, 
- 

- 117.92 ± 5.48 

117 (106, 134) 

117.92 ± 5.48 

117 (106, 134) 

- 
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 Max)      

 
SBP8 

Mean ± SD 

Median (Min, 

Max) 

 
- 

- 117.54 ± 5.35 

116.5 (105, 132) 

117.54 ± 5.35 

116.5 (105, 132) 

- 

 
SBPI 

Mean ± SD 

Median (Min, 

Max) 

114.56 ± 5.38 

112 (108, 130) 

113.58 ± 3.38 

114 (106, 122) 

117.3 ± 5.15 

116 (105, 132) 

115.14 ± 4.63 

114 (105, 132) 

<0.001* 

 
SBPI1 

Mean ± SD 

Median (Min, 

Max) 

113.18 ± 4.71 

112 (104, 126) 

113.24 ± 3.24 

112 (106, 122) 

117.04 ± 5.13 

116 (105, 132) 

114.48 ± 4.36 

113.33 (104, 

132) 

<0.001* 

 
SBPI2 

Mean ± SD 

Median (Min, 

Max) 

110.86 ± 4.25 

110 (102, 124) 

111.98 ± 3.29 

112 (106, 120) 

116.42 ± 4.78 

116 (104, 130) 

113.08 ± 4.1 

112.6 (102, 130) 

<0.001* 

 
SBPI3 

Mean ± SD 

Median (Min, 

Max) 

108.84 ± 4.17 

108 (98, 120) 

110.78 ± 3.54 

110 (104, 118) 

116.08 ± 4.91 

116 (105, 132) 

111.9 ± 4.2 

111.33 (98, 132) 

<0.001* 

 
SBPI4 

Mean ± SD 

Median (Min, 

Max) 

106.92 ± 4.06 

108 (96, 118) 

109.7 ± 3.44 

110 (102, 118) 

115.74 ± 5.06 

115 (105, 132) 

110.78 ± 4.18 

111 (96, 132) 

<0.001* 



52 

 

 

 

 

 
SBPI5 

Mean ± SD 

Median (Min, 

Max) 

105.42 ± 3.98 

106 (94, 116) 

108.24 ± 3.45 

108 (102, 117) 

115.26 ± 4.91 

114 (104, 128) 

109.64 ± 4.11 

109.33 (94, 128) 

<0.001* 

 
BDBP 

Mean ± SD 

Median (Min, 

Max) 

81.58 ± 4.5 

82 (68, 88) 

80.88 ± 3.38 

82 (70, 86) 

79.6 ± 4.21 

80 (70, 86) 

80.68 ± 4.03 

81.33 (68, 88) 

0.503 

 
DBPF 

Mean ± SD 

Median (Min, 

Max) 

79.88 ± 4.87 

80 (58, 88) 

80.58 ± 3.28 

81.5 (70, 86) 

79.84 ± 4.19 

80 (70, 86) 

80.1 ± 4.11 

80.5 (58, 88) 

0.412 

 
DBP1 

Mean ± SD 

Median (Min, 

Max) 

67.6 ± 5.52 

68 (55, 78) 

80.38 ± 3.23 

80.5 (70, 86) 

79.3 ± 4.13 

80 (69, 86) 

75.76 ± 4.29 

76.16 (55, 86) 

<0.001* 

 
DBP2 

Mean ± SD 

Median (Min, 

Max) 

63.98 ± 5.22 

64 (53, 74) 

79.58 ± 3.41 

80 (69, 86) 

79.16 ± 4.11 

80 (69, 86) 

111.36 ± 4.24 

74.6 (53, 86) 

<0.001* 

 
DBP3 

Mean ± SD 

Median (Min, 

Max) 

59.68 ± 5.21 

60 (50, 74) 

77.52 ± 3.37 

78 (67, 84) 

78.64 ± 4.09 

79 (69, 85) 

71.94 ± 4.22 

72.3 (50, 85) 

<0.001* 

DBP4 Mean ± SD - 74.28 ± 3.45 78.3 ± 4.09 76.29 ± 3.77 <0.001* 
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 Median (Min, 

Max) 

 74 (64, 82) 79 (69, 85) 76.5 (64, 85)  

 
DBP5 

Mean ± SD 

Median (Min, 

Max) 

 
- 

72.34 ± 3.66 

72 (62, 80) 

77.88 ± 4.05 

78.5 (68, 85) 

75.11 ± 3.85 

75.25 (62, 85) 

<0.001* 

 
DBP6 

Mean ± SD 

Median (Min, 

Max) 

 
- 

69.96 ± 3.92 

70 (60, 80) 

77.72 ± 4.08 

78.5 (68, 85) 

73.84 ± 4 

74.25 (60, 85) 

<0.001* 

 
DBP7 

Mean ± SD 

Median (Min, 

Max) 

 
- 

- 77.32 ± 3.97 

78 (68, 85) 

77.32 ± 3.97 

78 (68, 85) 

- 

 
DBP8 

Mean ± SD 

Median (Min, 

Max) 

 
- 

- 77 ± 3.9 

78 (68, 84) 

77 ± 3.9 

78 (68, 84) 

- 

 
DBPI 

Mean ± SD 

Median (Min, 

Max) 

79.12 ± 4.66 

80 (60, 88) 

77.72 ± 2.65 

78 (70, 84) 

76.9 ± 3.9 

77 (68, 84) 

77.91 ± 3.73 

78.3 (60, 84) 

0.015* 

DBPI1 
Mean ± SD 

Median (Min, 

78 ± 4.02 

78 (70, 88) 

77.52 ± 2.62 

78 (70, 88) 

76.52 ± 3.76 

77 (68, 84) 

77.34 ± 3.46 

77.6 (68, 88) 

<0.001* 
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 Max)      

 
DBPI2 

Mean ± SD 

Median (Min, 

Max) 

75.94 ± 3.74 

76 (68, 84) 

75.98 ± 2.58 

76 (69, 82) 

76.2 ± 3.69 

76 (68, 84) 

76.04 ± 3.33 

76 (68, 84) 

<0.001* 

 
DBPI3 

Mean ± SD 

Median (Min, 

Max) 

73.64 ± 4.2 

74 (60, 82) 

75.12 ± 2.62 

76 (68, 82) 

75.76 ± 3.82 

76 (67, 84) 

74.84 ± 3.54 

75.3 (60, 84) 

0.013* 

 
DBPI4 

Mean ± SD 

Median (Min, 

Max) 

72.24 ± 4.95 

72 (58, 90) 

73.66 ± 2.8 

74 (86, 80) 

75.2 ± 3.77 

76 (66, 83) 

73.7 ± 3.84 

74 (58, 83) 

<0.001* 

 
DBPI5 

Mean ± SD 

Median (Min, 

Max) 

70.44 ± 4.55 

70 (56, 80) 

73.12 ± 2.83 

73 (66, 80) 

74.62 ± 3.73 

74.5 (66, 83) 

72.7 ± 3.70 

72.4 (56, 83) 

<0.001* 

 
BMAP 

Mean ± SD 

Median (Min, 

Max) 

94.36 ± 4.26 

95 (85, 101) 

93.9 ± 3.67 

95 (83, 99) 

93.52 ± 4.33 

93 (83, 103) 

93.92 ± 4.08 

94.3 (83, 103) 

0.592 

 
MAPF 

Mean ± SD 

Median (Min, 

Max) 

92.94 ± 4.26 

93 (80, 100) 

93.5 ± 3.53 

94 (83, 99) 

93.08 ± 4.2 

93 (83, 101) 

93.17 ± 3.99 

93.3 (80, 101) 

0.768 
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MAP1 

Mean ± SD 

Median (Min, 

Max) 

78.24 ± 4.25 

79 (69, 87) 

93.24 ± 3.39 

93 (83, 99) 

92.9 ± 4.18 

93 (83, 101) 

88.12 ± 3.94 

88.3 (69, 101) 

<0.001* 

 
MAP2 

Mean ± SD 

Median (Min, 

Max) 

79.58 ± 4.07 

79 (70, 89) 

92.16 ± 3.68 

92.5 (82, 99) 

92.68 ± 4.09 

92.5 (83, 101) 

88.14 ± 3.94 

88 (70, 101) 

<0.001* 

 
MAP3 

Mean ± SD 

Median (Min, 

Max) 

76.1 ± 4.28 

76 (67, 87) 

90.04 ± 3.45 

90.5 (80, 97) 

92.2 ± 4.11 

92 (83, 101) 

86.11 ± 3.94 

86.16 (67, 101) 

<0.001* 

 
MAP4 

Mean ± SD 

Median (Min, 

Max) 

 
- 

86.82 ± 3.14 

87 (77, 93) 

91.88 ± 4.12 

92 (82, 100) 

89.35 ± 3.63 

89.5 (77, 100) 

<0.001* 

 
MAP5 

Mean ± SD 

Median (Min, 

Max) 

 
- 

84.94 ± 3.19 

85 (75, 91) 

91.4 ± 4.13 

91.5 (81, 99) 

88.17 ± 3.66 

88.25 (75, 99) 

<0.001* 

 
MAP6 

Mean ± SD 

Median (Min, 

Max) 

 
- 

82.68 ± 3.37 

83 (73, 91) 

91.26 ± 4.03 

91 (81, 99) 

86.97 ± 3.7 

87 (73, 99) 

<0.001* 

MAP7 Mean ± SD - - 90.94 ± 3.97 90.94 ± 3.97 - 
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 Median (Min, 

Max) 

  91 (81, 99) 91 (81, 99)  

 
MAP8 

Mean ± SD 

Median (Min, 

Max) 

 
- 

- 90.56 ± 3.93 

91 (80, 98) 

90.56 ± 3.93 

91 (80, 98) 

- 

 
MAPI 

Mean ± SD 

Median (Min, 

Max) 

96.8 ± 4.04 

91 (76, 102) 

91.66 ± 2.54 

89 (83, 95) 

89.36 ± 3.82 

90.5 (80, 90) 

90.27 ± 3.46 

90.16 (76, 102) 

<0.001* 

 
MAPI1 

Mean ± SD 

Median (Min, 

Max) 

89.7 ± 3.44 

89 (83, 99) 

89.18 ± 2.56 

89 (83, 95) 

90.04 ± 3.73 

90 (80, 98) 

89.64 ± 3.15 

89.3 (80, 99) 

<0.001* 

 
MAPI2 

Mean ± SD 

Median (Min, 

Max) 

87.56 ± 3.31 

87 (79, 79) 

87.94 ± 2.49 

87.5 (82, 93) 

89.64 ± 3.65 

89.5 (80, 97) 

88.38 ± 3.15 

88 (79, 97) 

<0.001* 

 
MAPI3 

Mean ± SD 

Median (Min, 

Max) 

85.36 ± 3.65 

85 (73, 95) 

87.3 ± 2.98 

87 (80, 97) 

89.26 ± 3.78 

89 (80, 96) 

87.3 ± 3.47 

87 (73, 97) 

<0.001* 

MAPI4 
Mean ± SD 

Median (Min, 

83.86 ± 4.17 

84 (71, 97) 

85.72 ± 2.63 

85 (79, 91) 

88.74 ± 3.82 

89 (80, 96) 

86.1 ± 3.54 

86 (71, 97) 

<0.001* 



57 

 

 

 

 
 Max)      

 
MAPI5 

Mean ± SD 

Median (Min, 

Max) 

82.08 ± 3.9 

82.5 (69, 92) 

84.82 ± 2.59 

84 (78, 90) 

88.2 ± 3.7 

88 (79, 85) 

85.03 ± 3.39 

84.8 (69, 92) 

<0.001* 

BSPO2, SPO2F, 

SPO21, SPO22, 

SPO23 

Mean ± SD 

Median (Min, 

Max) 

98.92 ± 0.77 

99 (98, 100) 

98.92 ± 0.77 

99 (98, 100) 

98.92 ± 0.77 

99 (98, 100) 

98.92 ± 0.77 

99 (98, 100) 

- 

SPO24, SPO25, 

SPO26, SPO27, 

SPO28 

Mean ± SD 

Median (Min, 

Max) 

 
- 

98.92 ± 0.77 

99 (98, 100) 

98.92 ± 0.77 

99 (98, 100) 

98.92 ± 0.77 

99 (98, 100) 

- 

SPO2I, SPO2I1, 

SPO2I2, SPO2I3, 

SPO2I4, SPO2I5 

Mean ± SD 

Median (Min, 

Max) 

98.92 ± 0.77 

99 (98, 100) 

98.92 ± 0.77 

99 (98, 100) 

98.92 ± 0.77 

99 (98, 100) 

98.92 ± 0.77 

99 (98, 100) 

- 

Abbreviation: A-ANOVA, * indicates statistical significance 

 
From ANOVA it can be observed that there is significant difference between groups of HRI, SBP1, SBP2, SBP3, SBP4, SBP5, SBPI,, 

DBP1, DBP2, DBP3, DBP4, DBP5 DBPI MAP, MAP1, MAP2, MAP3, MAP4, MAP5 and MAPI 
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Table 4: Shows the Outcome parameters. 

 

Variable Sub 

category 

Group 

1(control) 

Group 2 Group 3 p-value 

Fentanyl 

Induction dose 

(µg) 

Mean ± 

SD 

Median 

(Min, 

Max) 

116.96 ± 

11.61 

116 (100, 

150) 

118.08 ± 

21.8 

117 (80, 

160) 

131.68 ± 

19.99 

132 (94, 

170) 

<0.001A* 

Propofol dose till 

the loss of 

consciousness 

(mg) 

Mean ± 

SD 

Median 

(Min, 

Max) 

137.8 ± 

12.41 

131 (118, 

170) 

104.6 ± 

21.21 

110 (70, 

150) 

67.6 ± 

16.36 

70 (50, 

160) 

<0.001A* 

Additional rescue 

doses of Propofol 

given (mg) 

No 12 (24%) 29 (58%) 0 <0.001KW* 

Yes 38 (76%) 21 (42%) 0 

Total propofol 

given (mg/kg) 

Mean ± 

SD 

Median 

(Min, 

Max) 

2.6 ± 0.18 

2.59 (2.11, 

3.08) 

1.88 ± 

0.19 

1.84 

(1.56, 

2.33) 

1.03 ± 

0.17 

1.01 

(0.79, 

2.03) 

<0.001A* 

Any bucking, 

vocalization, 

unwanted 

movements 

Yes 39 (100%) 21 

(100%) 

0 <0.001KW* 

Fluid bolus given 

for 

hypotension(ml) 

Yes 45 (100%) 21 

(100%) 

3 (100%) <0.001KW* 

Ephedrine 

given(mg) 

Yes 14 (100%) 6 (100%) 0 0.052KW 

Abbreviation: A-ANOVA, KW- Kruskal Wallis test, * indicates statistical significance 
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Figure 15: Distribution of subjects according to additional rescue doses of propofol 

given. 

• From ANOVA it can be observed that there is significant difference between groups 

of Fentanyl and induction dose of Propofol till the loss of consciousness, additional 

rescue dose of propofol and total propofol given (P value: <0.001) 

• From Kruskal Wallis test, we observe that, there is significant difference in the 

distribution of additional rescue doses of Propofol, any bucking, vocalization, 

unwanted movements, and Fluid bolus given for hypotension (ml) over groups. (P 

value: <0.001) 

• However no significant difference in distribution can be observed with Ephedrine given 

over groups. 
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Table 5: Distribution of any bucking, vocalization, and unwanted movements 

over groups. 

  

Group 

Sub 

 
category 

Number 

 
of subjects 

 
Any bucking, 

vocalization, 

unwanted 

movements 

 

1 

No 11 (22%) 

Yes 39 (78%) 

 

2 

No 29 (58%) 

Yes 21 (42%) 

3 No 50 (100%) 

 

 

 
 

 
 

Figure 16: Distribution of subjects according to any bucking, vocalization or 

unwanted movements over groups 

 

 

Below graphs shows the comparison of Heart Rate, SBP, DBP and MAP over groups. 
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Figure 17: Heart rate variation among 3 groups 
 

 

 

 

Figure18: SBP variation among 3 groups 
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Figure 19: DBP variation among 3 groups 

 

 

 

 

 

 

Figure 20: MAP variation among 3 groups 

 
Below table and graph show the intergroup comparison of additional Propofol 

requirement, fluid given for hypotension. 
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Table 6: Intergroup comparison of additional dose of 

propofol 

 

 
Variable 

 
Group 

 
Sub category 

 
Number of subjects 

 

 

 

Additional Propofol 

Group 1 
No 12 

Yes 38 

Group 2 

 

 
Group 3 

No 29 

Yes 21 

No 50 

Yes 0 

 

 

 
Fluid bolus given 

for hypotension(ml) 

Group 1 
No 5 

Yes 45 

Group 2 
No 29 

Yes 21 

Group 3 
No 47 

Yes 3 

 

 

 

 
Figure 21: Additional propofol requirement and fluid bolus among 3 groups 
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DISCUSSION 

 
In the present study, we compared requirement of propofol by varying the time intervals 

between fentanyl and propofol.  

In our study we administered IV propofol immediately, 3min, and 5minutes intervals after 

fentanyl and compared for dose requirement of propofol for induction of general 

anaesthesia. Also, we looked for hemodynamic changes like incidence of hypotension, 

untoward movements like bucking, vocalization during induction of general anaesthesia. 

We looked for attenuation of hemodynamic response to laryngoscopy and endotracheal 

intubation. Administration of opioids prior to propofol as part of a balanced anesthetic 

induction technique has been shown to decrease the dose of propofol required for 

induction, thereby improving hemodynamic stability. 

In our study, there was no difference between demographic parameters like age, sex, BMI, 

comorbidities. 

Mean propofol dose required for three groups were (in mg) 137.8 ± 12.41, 104.6 ± 21.21, 

67.6 ± 16.36 respectively with p-value <0.001, which was statistically significant. This 

result showed that patients who were administered propofol 5 min after fentanyl so that, 

its peak action is achieved required least dose of propofol compared to patient who 

received at 3min interval and immediately. 

Mean dose of propofol per kg for the above three groups were 2.6 ± 0.18, 1.88 ± 0.19, 

 
1.03 ± 0.17 respectively, with p value <0.001, which indicates statistical significance 

and thus this showed that induction dose of propofol required is higher in patients 
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who received propofol immediately and at 3min interval compared to 5 min prior to 

fentanyl administration. 

Darlong V et al.6 conducted a randomized control trial, to determine the effect of varying 

time intervals between fentanyl and propofol administration, on propofol requirement for 

induction of general anaesthesia. 129 patients of ASA I-II aged 18- 65yrs who underwent 

elective surgery under general anaesthesia were randomized into 3 groups. They 

administered fentanyl 2mcg/kg immediately prior to, 3min, 5min prior to propofol 

induction. Both, the dose of propofol required and incidence of hypotension during 

induction was significantly less when fentanyl was administered 5 mins. prior to propofol. 

Also, the incidence of hypotension, undesired movements, vocalization, and bucking 

during induction were less when fentanyl was administered 5 min. prior to propofol. In 

our study the results were concurrent with the study conducted above and was statistically 

significant and concluded that, injecting propofol 5 minutes after fentanyl had much 

beneficial effect than the groups where propofol was injected 3 minutes and immediately 

prior to fentanyl administration. 

 
 

Kazama T et al.63 done a randomized control study based on concentration of propofol 

required for endotracheal intubation using a laryngoscope or fiberscope and its interaction 

with fentanyl. Patients who underwent elective surgery were given different amounts 

of propofol, propofol with fentanyl and their responses were assessed. It was found that 

by use of fentanyl, blood concentration of propofol which was required for endotracheal 

intubation was reduced. However, we did not study the blood concentration of propofol 

required for endotracheal intubation, but our results showed lesser requirement of total 

dose of propofol for induction with lesser side effects when fentanyl was administered 

5 minutes prior to propofol. 
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Ko Hoon S et al.56 conducted a randomized controlled study to look for optimal time 

duration for fentanyl injection during induction of anaesthesia and for decreasing 

hemodynamic response during laryngoscopy and endotracheal intubation. They 

concluded that when fentanyl was administered 5 min prior to intubation had a better 

hemodynamic stability, and its additional dose requirement was reduced. Our study 

results are  in agreement with the above results, patients who were administered fentanyl 

prior to induction with adequate time intervals of 5 min had lesser incidence of 

hypotension. During intubation mean incidence of tachycardia were 89.78 ± 8.84, 86.08 

± 5.3, 82.3 ± 7.13 respectively and MAP of 96.8 ± 4.04, 91.66 ± 2.54, 89.36 ± 

3.82 respectively in Group I, Group II, and Group III with p value <0.001, which was 

statistically significant and concluded that Group III patients had better hemodynamic 

stability compared to group II and group I. 

 

In a randomized control study by Kumar A et al.57 the effectiveness of intravenous (IV) 
 

 fentanyl, lignocaine airway nebulization, and a combination of both in reducing the 

hemodynamic response to laryngoscopy and endotracheal intubation were compared. 

They concluded that the use of nebulized lignocaine had no benefit in attenuating the 

hemodynamic response to laryngoscopy and intubation, and administration 

of  IV fentanyl 2 mcg/kg 5 min before induction was the most beneficial in attenuating 

the hemodynamic response. In our study we did not compare the use of lignocaine but 

administration of fentanyl 5min prior to induction had similar results in attenuating the 

hemodynamic response before intubation. 

 

Bansal et al.82 did a randomized control study based on plasma and effect site 

concentration of propofol by addition of fentanyl on patients who had intracranial 
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               tumors and underwent craniotomy, and found out that the propofol dose required for 

               induction of anaesthesia was significantly reduced after administration after fentanyl in 

               patients with supratentorial tumors, which was similar to that of our study were   

               requirement of   propofol was reduced with addition of fentanyl. 

 
                 Lysakowski et al. 62conducted randomized control trial and evaluated effect of   

                propofol in the presence of fentanyl, alfentanil, remifentanil, sufentanyl using 

                bispectral index and sedation scores and they noted that in the presence of an opioid, 

                loss of consciousness occurred at lower effect-site concentrations of propofol at a  

                higher BIS 50 compared with a placebo. They concluded that, the hypnotic effect of  

                propofol i s  enhanced by analgesic concentrations of µ-agonist opioid. Their results 

                are in agreement to our study, where administration of fentanyl prior to propofol 

               decreased its requirement. 

 
Parida S et al.58 did a prospective, randomized, double-blind control trial on attenuation 

of the hemodynamic response by using gabapentin, fentanyl, and combination of both 

during endotracheal intubation. Patients were divided into 3 groups. They observed that 

administration gabapentin alone did not lead to a significant reduction in the 

hemodynamic responses, as compared to iv fentanyl administered 5 mins before airway 

manipulation and administrating both the drugs did not seem to have any added 

advantage over administration of iv fentanyl alone. This is in same line as that of our 

results. 

 

Smith et al.64 Conducted a randomized control trial that demonstrated the concentration 

of propofol required for induction during total intravenous anaesthesia. They concluded 

that arterial concentrations of propofol required for loss of response to verbal command 
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and skin incision are significantly less when propofol was co- administered with fentanyl. 

Opioids with analgesic property may contribute to earlier 

               loss of consciousness. In our study had similar results but a constant dose of fentanyl  

              2mcg/kg was administered in our study with its peak action of 5 minutes, propofol 

               requirement was reduced. 
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CONCLUSION 

  
We draw the following conclusions from this prospective randomized controlled trial, by 

comparing the effect of different time intervals between the administration of fentanyl 

and propofol on the dose of propofol needed for induction of anaesthesia: 

a. The mean propofol dose needed for induction was lower in patients, who had received 

fentanyl 5 minutes prior to induction of general anaesthesia when compared to patients 

who had received fentanyl immediately and 3-minutes interval, respectively. 

b. Patients receiving larger induction doses of propofol had a higher incidence of 

hypotension. 

c. Untoward movements, vocalization, and bucking during induction were significantly 

reduced by giving fentanyl 5 minutes before propofol. 

d. Hemodynamic stability was better among the groups which received propofol 5 

minutes after administration of fentanyl. 
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SUMMARY 

 
This study entitled, “The effect of varying time intervals between fentanyl and propofol 

on propofol requirement for induction of general anesthesia: A prospective randomized 

observational study” was done between April 2021 to January 2023 in operation theatre, 

of tertiary care teaching hospital. 

After obtaining permission from the institutional ethical committee and informed consent 

from the patients, 150 patients aged 18-60 years of either sex with ASA physical status I 

and II undergoing elective surgery under general anesthesia with endotracheal intubation 

were included in the study. 

They were divided into three groups 50 each, based on computerized randomization. 

 
Group 1-Propofol administration immediately after fentanyl administration. 

 
Group 2-Propofol administration 3 minutes after fentanyl administration. 

 
Group 3-Propofol administration 5 minutes after fentanyl administration. 

 
At the end of the study, we found out that there was no difference between three groups 

for age, sex, comorbidities, and BMI. 

Vital parameters like heart rate, systolic blood pressure (SBP), diastolic blood pressure 

(DBP), mean arterial pressure (MAP), SPO2 were recorded from the baseline, every 

minute till the completion of induction of anaesthesia. 

At the end of this study, we found that demographic details had no significance between 

the groups. Mean propofol dose required for three groups were (in mg) 137.8 

± 12.41, 104.6 ± 21.21, 67.6 ± 16.36 respectively with p-value <0.001, which was 

statistically significant. This result showed that patients who were administered propofol 

5 min after fentanyl so that, its peak action is achieved, required least dose of propofol 

compared to patient who received immediately and 3min interval respectively.
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              While comparing blood pressure values, there was significant hypotension especially 

              in group 1, which received higher dose of propofol compared to group 3 and group 2. 

              Intubation response was least in group 3 compared to group 2 and group 1, where 

                 fentanyl was administered 5 minutes before surgery. 

Also, Untoward movements like vocalization, bucking were 78%, 21% in group 1, group 

2 respectively, with p value less than 0.01 which was statistically significant. This showed 

that patients who had received propofol after adequate time interval following fentanyl 

were less likely to develop these untoward effects as compared to patients who had 

received propofol without adequate time interval following fentanyl. 

Hence, from our present study we conclude that, injecting propofol after 5 minutes 

following fentanyl injection is best in terms of quantity of propofol requirement and 

untoward side effects compared to giving propofol immediately or after 3 minutes. 
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ANNEXURE 1 

INFORMED CONSENT FORM 

Name of the participant: 

 
Name of the principal investigator: 

 
Name of the institution: SDM COLLEGE OF MEDICAL SCIENCES AND 

HOSPITAL, MANJUSHREE NAGAR, SATTUR, DHARWAD-580009 

I,  __ _, have 
 

read the information in this form (or has been read to me). I was free to ask any questions 

and they have been answered. I am over 18 years of age and, exercising my free power of 

choice, hereby give my consent to be included as a participant in “Effect of varying 

time intervals between fentanyl and propofol on propofol requirement for induction 

of anesthesia”, I have been explained in our vernacular language that, during the study I 

might be allotted in any of the sample group (Group1/Group2/Group 3)) and it shall not 

be my decision to be in a particular group. I have been explained about the possible 

advantages/disadvantages of being allotted in different sample group. I have read and 

understood this consent form and the information provided to me. 

1. I have been explained the consent document and nature of study. 

 
2. My rights and responsibilities have been explained to me by the investigator. 

 
3. I have been advised ab out the risks associated with my participation in the 

study. 

4. I have informed the investigator of all treatments I am taking or have taken in 

the past. 
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5. I agree to cooperate with   the investigator and I will inform him immediately if 

I suffer from unusual symptoms. 

6. I know I can opt out of the study at any time without having to give any reason and 

this will not affect my future treatment in the hospital. 

7. I am also aware that the investigators may terminate my participation in the study 

at any time, for any reason, without my consent. 

8. I hereby give permission to the investigators to release the information obtained 

from me as result of participation in this study to the sponsors, regulatory 

authorities, Government agencies and the ethics committee. I understand that they 

may inspect my original records. 

9. My identity will be kept confidential if my data are publicly presented. 

 
10. I have had my questions answered to my satisfaction. 

 
11. I have decided to be in the research study. 

 

 
 

Date 

Time: 

Patient name with signature: 

 
Witness: 

 
Relationship to patient: 

 

 
 

I hereby state that the study procedures were explained in detail and all questions 

were fully and clearly answered to the above-mentioned participant and relative. 

 
 

Signature of the investigator: 
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ಶ್ರೀ.ಧ.ಮಂ. ವ ೈದ್ಯಕೀಯ ಮಹಾವಿದ್ಾಯಲಯ ಮತ್ತು ಆಸ್ಪತ್ರ 
ಮಂಜತಶ್ರೀನಗರ, ಸ್ತ್ತುರತ,ಧಾರವಾಡ 

ಕರ್ಾಾಟಕ -೫೮೦೦೦೯ 

 

ಒಪ್ಪಪಗ  ಪತ್ರ 
 

        ಭಾಗವಹಿಸುವವರು ಹೆಸರು : 
        ಪಧಾನ ವೆೈದ್ಯಕೀಯ ಸಂಶೆ ೀಧಕರ ಹೆಸರು : 
        ಡಾ|| ಪರಥ್ವಿ ಬಿ 

       ಸಂಸ್ೆೆಯ ಹೆಸರು : ಶ್ರೀ.ಧ.ಮಂ. ವೆೈದ್ಯಕೀಯ ಮಹಾವಿದ್ಾಯಲಯ ಮತ್ುು ಆಸಪತ್ೆರ 
 

         ___ ವಯನಸ್ಸಿನ ನಾನು, ಈ ಮೂಲಕ "ಅರಿವಳಿಕೆ ಪರಚೊೀದ್ನೆಯ ಮೀಲೆ ಪ್ರರಪ್ರೀಫೊಲ್    

       ಅವಶ್ಯಕತ್ೆಯ ಮೀಲೆ ಪ್ರರಪ್ರೀಫೊಲ್ ಮತ್ುು ಫೆಂಟನಿಲ್ ನಡುವಿನ ವಿಭಿನನ ಸಮಯದ್ ಮಧಯಂತ್ರದ್  

         ಪರಿಣಾಮಗಳು-ಒಂದ್ು ಯಾದ್ೃಚ್ಛಿತ್ ನಿರಿೀಕ್ಷಿತ್ ವಿಕ್ಷಣೆಯ ಅಧಯಯನ" ಎಂಬ ಅಧಯಯನದ್ಲ್ಲ ಿ   

         ಪಾಲೊೊಳಲು ನನನ ಒಪ್ಪಪಗೆಯನುನ ನಿೀಡುತ್ತುರುವೆನು. ಈ ಅಧಯಯನದ್ಲ್ಲಿ ಯಾವುದ್ಾದ್ರೂ ಒಂದ್ು      
          ಗುಂಪ್ಪನಲ್ಲಿ (ಗ ುಂಪು 1/ ಗ ುಂಪು 2/ ಗ ುಂಪು 3) 

       ನನನನು ಸ್ೆೀರಿಸಬಹುದ್ು ಹಾಗೂ ಯಾವುದ್ೆೀ ಒಂದ್ು ನಿರ್ದಿಷ್ಟ ಗುಂಪ್ಪಗೆ ಸ್ೆೀರುವುದ್ು ನನನ   
         ನಿಧಾಿರವಲಿ. 
         ಈ ಅಧಯಯನದ್ ಗುರಿ, ಇದ್ರಿಂದ್ಾಗುವ ಉಪಯೀಗಗಳು, ತ್ೊಂದ್ರೆಗಳ ಬಗೆೊ ಕೂಲಂಕುಶ್ವಾಗಿ  

         ನನಗೆ ಅರ್ಿವಾಗುವ ರಿೀತ್ತಯಲ್ಲಿ ನನನ  ಆಡು ಭಾಷೆಯಲ್ಲಿ ತ್ತಳಿಸ್ಸರುತ್ಾುರೆ. ಇದ್ನುನ ಸರಿಯಾಗಿ  

         ಅರೆೈಿಸ್ಸಕೊಂಡು ನಾನು ಸವತ್ಂತ್ರಯವಾಗಿ, ಯಾರ ಒತ್ುಡವೂ ಇಲದಿ್ ಒಪ್ಪರುತ್ೆುೀನೆ.  
      ೧- ನನಗೆ ನಿೀಡಿರುವ ಮಾಹಿತ್ತಯನುನ ಓರ್ದ ಅರ್ಿಮಾಡಿಕೊಂಡಿದ್ೆದೀನೆ.   
      ೨- ನನಗೆ ಈ ಅಧಯಯನದ್ ಬಗೆೊ ಮತ್ುು ಒಪ್ಪಪಗೆ ಪತ್ರದ್ ಬಗೆೊ ವಿವರಿಸಲಾಗಿದ್ೆ. 
      ೩- ನನನ ಹಕುುಗಳು ಮತ್ುು ಜವಾಬ್ಾದರಿಗಳ ಬಗೆೊ ನನಗೆ ವಿವರಿಸಲಾಗಿದ್ೆ. 
      ೪- ನಾನು ತ್ೆಗೆದ್ುಕೊಂಡು ಅರ್ವಾ ಹಿಂದ್ೆ ತ್ೆಗೆದ್ುಕೊಂಡ ಎಲಾಿ ಚ್ಛಕತ್ೆಿಗಳು ಸಂಶೆ ೀಧಕರಿಗೆ    
        ತ್ತಳಿಸಲಾಗಿದ್ೆ. 
     ೫-ನಾನು ಯಾವುದ್ೆೀ ಸಮಯದ್ಲ್ಲಿ ಅಧಯಯನರ್ದಂದ್ ಹೊರಬರುವ ಅಧಿಕಾರವನನುನ ಹೊಂರ್ದರುತ್ೆುೀನೆ. 
     ೬- ತ್ನಿಖಾಧಿಕಾರಿಯಂರ್ದಗೆ ಸಹಕರಿಸಲು ನಾನು ಒಪುಪತ್ೆುೀನೆ ಮತ್ುು ನಾನು ಅಸ್ಾಮಾನಯ ರೊೀಗ   

          ಲಕ್ಷಣಗಳಿಂದ್ ಬಳಲುತ್ತುದ್ದರೆ ತ್ಕ್ಷಣ ಅವರಿಗೆ ತ್ತಳಿಸುತ್ೆುೀನೆ. 
     ೭-ನನನ ಒಪ್ಪಪಗೆ ಇಲಿದ್ೆ ತ್ನಿಖೆಗಾರರು ಯಾವುದ್ೆೀ ಕಾರಣಕೆು ಯಾವುದ್ೆೀ ಸಮಯದ್ಲ್ಲ ಿಅಧಯಯನರ್ದಂದ್    

        ನನನ ಭಾಗವಹಿಸುವಿಕೆ ಅಂತ್ಯಗೊಳಿಸಬಹುದ್ು ಎಂದ್ು ನಾನು ತ್ತಳಿರ್ದದ್ೆದೀನೆ. 
     ೮- ಪಾರಯೀಜಕರು, ನಿಯಂತ್ರಕ   ಪಾರಧಿಕಾರಗಳು, ಸಕಾಿರದ್ ಏಜೆನಿಿಗಳು ಮತ್ುು ನೆೈತ್ತಕ  

        ಸಮಿತ್ತಯಲ್ಲ ಿಭಾಗವಹಿಸುವವರಿಗೆ ಅಧಯಯನದ್  ಪರಿಣಾಮಗಳನುನ ಬಿಡುಗಡೆ ಮಾಡಬಹುದ್ು ಎಂದ್ು 

ಅನು
ಮತ್ತ  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
. 
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      ೯-ಈ ಅಧಯಯನವನುನ ಯಾವುದ್ೆೀ ರಿೀತ್ತಯಲ್ಲಿ ಪರಕಾಶ್ನ ಮಾಡಲು ನನನ ಅಭ್ಯಂತ್ರವಿರುವುರ್ದಲಿ. 
      ೧೦- ನನನ ವಿಷ್ಯವನುನ ಸ್ಾವಿಜನಿಕವಾಗಿ ನಿೀಡಲಾದ್ಲ್ಲಿ ನನನ ಗುರುತ್ನುನ ಗೌಪಯವಾಗಿ ಇಡಲಾಗುವುದ್ು. 
     ೧೧- ನಾನು ಯಾವುದ್ೆೀ ಪರಶೆನಗಳನುನ ಕೆೀಳಲು ಮುಕುನಾಗಿದ್ೆದೀನೆ ಮತ್ುು ನನನ ಪರಶೆನಗಳಿಗೆ   
       ಸಮಾಧಾನಕರವಾಗಿ ಉತ್ುರಿಸಲಾಗಿದ್ೆ. 
     ೧೨- ನಾನು ಈ ಅಧಯಯನದ್ಲ್ಲ ಿಭಾಗವಹಿಸಲು ನಿಧಿರಿಸ್ಸದ್ೆದೀನೆ.  

 

 

ರ್ದನಾಂಕ : 

ಸಮಯ: 

 

ರೊೀಗಿಯ ಹೆಸರು ಮತ್ುು ಸ್ಸಹಿ  
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ANNEXURE II 

PROFORMA 

SERIAL NUMBER: 

 
DATE: 

 

 
 

IP NO: 

 
NAME: 

 
AGE: Y 

SEX: M / F 

HEIGHT: (cm) 

 
WEIGHT: (KG) BMI: (kg/m2) 

DRUG HISTORY: 

DIAGNOSIS: 

 
PROCEDURE: 

 

 
 

PRE-OPERATIVE ASSESMENT: 
 

1.PATIENT DATA 
 

-ASA GRADE: 

 
-MODIFIED MALLAMPATTI SCORE: 

 
-PULSE RATE: (bpm) 

 
-BLOOD PRESSURE: (mmHg) 

 
INTRAOP FINDINGS: 

 

FENTANYL INDUCTION DOSE: 2µg/kg 

 
PROPOFOL DOSE TILL THE LOSS OF CONSIOUSNESS: (mg) 
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ADDITIONAL RESCUE DOSES OF PROPOFOL GIVEN: (mg) 

 
 HEART 

RATE 

SYSTOLIC 

BLOOD 

PRESSURE 

DIASTOLIC 

BLOOD 

PRESSURE 

MEAN 

ARTERIAL 

PRESSURES 

SPO2 

BASELINE      

START OF 

FENTANYL 

ADMINISTRATION 

     

1 MINUTE      

2 MINUTES      

3 MINUTES      

4 MINUTES      

5 MINUTES      

6 MINUTES      

7 MINUTES      

8 MINUTES      

 

 
 HEART 

RATE 

SYSTOLIC 

BLOOD 

PRESSURE 

DIASTOLIC 

BLOOD 

PRESSURE 

MEAN 

ARTERIAL 

PRESSURE 

SPO2 

AT THE TIME 

OF 

INTUBATION 

     

1 MINUTE      

2 MINUTES      

3 MINUTES      

4 MINUTES      

5 MINUTES      

• ANY BUCKING, VOC ALIZATION, UNWANTED MOVEMENTS: 

 

• FLUID BOLUS GIVEN FOR HYPOTENSION: 

 

• EPHEDRINE GIVEN: 
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ANNEXURE III 

 
Ethical committee clearance certificate 
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ANNEXURE III A 

CHANGE OF GUIDE 
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 ANNEXURE IV 

PLAGIARISM 
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ANNEXURE V 

MASTER CHART 
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