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PRACTICAL ASPECTS OF ANESTHESIA CHOICE



THE COMPONENTS OF THE ANESTHETIC STATE
➤ Unconsciousness, amnesia >>> Mental block 

➤ Analgesia >>> Sensory block 

➤ Immobility >>> Motor block 

➤ Attenuation of autonomic responses to noxious stimulation 
>>> Reflex block



BALANCE ANESTHESIA

Mental block 

Inhalation 

IV  anesthesia 

- Propofol 

- Barbiturate : Thiopental 

- Ketamine 

- Benzodiazepines 

- Etomidate

Sensory block 

Opioid 

-  Fentanyl 

- Morphine 

- Tramadol 

Naloxone

Motor block 

Neuromuscular blocking 
drugs(muscle relaxant) 

-  Depolarizing : 
Succinylcholine 

- Non-depolarizing : 
Atracurium, 
Cisatracurium, 
Rocuronium



BALANCE ANESTHESIA

Adrenergic agonist and antagonist 

- Epinephrine(Adrenaline) 

- Norepinephrine(Levophed) 

- Dopamine 

- Dobutamine 

- Ephedrine



PHARMACOLOGICAL PRINCIPLES

Pharmacokinetics 

➤ The relationships among drug dosing, drug concentration in 
body fluids and tissues and time.  

➤ Absorption, distribution, biotransformation, excretion 

Pharmacodynamics 

➤ The study of how drugs affect the body, involves the concepts 
of potency, efficacy, and therapeutic window. 



PHARMACOLOGICAL PRINCIPLES

Pharmacokinetics 

➤ Absorption : The processes by which a drug moves from the site of 
administration to the blood-stream. 

➤ Distribution :  Once absorbed, a drug is distributed by the blood-
stream throughout the body. 



PHARMACOLOGICAL PRINCIPLES

Pharmacokinetics 

➤ Distribution  



PHARMACOLOGICAL PRINCIPLES

Pharmacokinetics 

➤ Biotransformation :  

-  Chemical process by which the drug molecule is altered in the  

body. 

-  The liver is the primary organ of metabolism for drugs.  

-  The end products of biotransformation are often (but not 
necessarily) inactive and water soluble. 



PHARMACOLOGICAL PRINCIPLES

Pharmacokinetics 

➤ Excretion :  

-  Some drugs and many drug metabolites are excreted by the 
kidneys. 



PHARMACOLOGICAL PRINCIPLES

Pharmacodynamic 

➤ Potency : The amount of drug required to elicit an effect. 

➤ Efficacy :  Measure of drug effectiveness once it occupies a 
receptor.



INTRAVENOUS 
ANESTHETICS



OUTLINE

➤ General pharmacology of IV anesthetics 

➤ Propofol 

➤ Barbiturates 

➤ Ketamine 

➤ Benzodiazepines 

➤ Etomidate



GENERAL PHARMACOLOGY OF IV ANESTHETICS

➤ Both IV and inhalational anesthetics exert their primary 
sedative and hypnotic effects through an interaction with the 
inhibitory γ-aminobutyric acid (GABA) receptor. 

➤ When the GABA receptor is activated ,chloride conductance 
increases, resulting in hyperpolarization of the postsynaptic 
cell membrane and functional inhibition of the postsynaptic 
neuron.



GENERAL PHARMACOLOGY OF IV ANESTHETICS

➤ Ketamine does not interact with GABA receptors; how-ever, it 
produced through inhibition of the N-methyl-D-aspartate 
(NMDA) receptor complex , muscarinic,, and even kappa-
opioid receptors. 



PROPOFOL

➤ Major component of the egg yolk, soybean oil, glycerol >> 
Bacterial growth >>  should be used within 12 hr. after 
opening. 

➤ Mediated through the γ-aminobutyric acid type A (GABA) 
receptor complex.



PROPOFOL

Pharmacokinetics 

-  The effects of propofol are terminated by redistribution. 

-  Rapidly metabolized in the liver. 

-  Metabolites are inactive and excreted through urine. 

-  Extrahepatic metabolism. 

-  Rapid plasma clearance >>> less “hangover”  

- The context-sensitive half-time of propofol is brief.



PROPOFOL

Pharmacokinetics 

“context-sensitive half-time,”  

        a parameter that describes the time needed for the plasma  

levels of a drug to drop by 50% after stopping the infusion. 



PROPOFOL

Pharmacodynamic 

➤ CNS  

-  Decreases CBF, ICP, CMRO2 >> Neuroprotection from  

focal cerebral ischemia. 

➤ CVS 

-  Larger decreases BP  

-  Markedly inhibits the baroreceptor reflex with no increases in 
heart rate.



PROPOFOL

Pharmacodynamic 

➤ RS  

- Decrease minute ventilation 

- Decrease the ventilatory responses to hypercapnia and hypoxia. 

- Intense reduction in upper airway reflexes, which makes it well 
suited for instrumentation of the airway. 

-  Decreases the incidence of wheezing after induction of 
anesthesia.



PROPOFOL

Clinical use 

-  Induction and maintenance of general anesthesia 

-  Sedation in the OR, ICU, Outside( Interventional radiology, 
CT or MRI room) 

-  Neuroprotection  

-  Antiemetic 

-  Anticonvulsant



BARBITURATES

➤ Thiopental 

➤ Activation of the GABA(γ-aminobutyric acid type A) >>> 
enhancement of inhibitory neurotransmission and inhibition 
of excitatory transmission.



BARBITURATES

➤ Alkaline with a pH > 10 : accidental injection into an artery 
or infiltration into paravenous tissue will cause extreme pain, 
severe tissue injury. 

➤ Will lead to precipitation when mixed with acidic drug 
preparations such as neuromuscular blocking drugs. 



BARBITURATES

Pharmacokinetics 

-  Hepatic metabolism 

-  Metabolites are inactive and excreted through urine. 

-  Metabolized slowly and has a long elimination half-time.



BARBITURATES

Pharmacokinetics 

-  Single bolus >> recovery comparable to propofol (Recovery 
after a single bolus administration depends on redistribution to 
inactive tissue sites rather than metabolism.) 

-  Repeated boluses or continuous >> recovery from thiopental 
will be markedly prolonged because of the long context-sensitive 
half-time.



BARBITURATES

Pharmacodynamic 

➤ CNS  

-  Decreases CBF, ICP, CMRO2 >> Neuroprotection from  

focal cerebral ischemia. 

➤ CVS 

-  Decreases BP (smaller than those produced by propofol)  

-  Blunt the baroreceptor reflex with compensatory increases 
heart rate.



BARBITURATES

Pharmacodynamic 

➤ RS  

- Decrease minute ventilation 

- Decrease the ventilatory responses to hypercapnia and hypoxia. 

- Suppression of laryngeal reflexes is not as profound as after  

propofol administration >> barbiturates an inferior choice for 
airway instrumentation.



BARBITURATES

Clinical use 

-  Induction of anesthesia 

-  Neuroprotection (barbiturate coma) 

-  Anticonvulsant



KETAMINE

➤ Inhibition of the N-methyl-D-aspartate (NMDA) receptor. 

➤ “Dissociative anesthesia” 

➤ Potent analgesia with minimal respiratory depression 

➤ Unpleasant emergence reactions >> vivid colorful dreams, 
hallucinations, out-of-body experiences



KETAMINE

Pharmacokinetics 

-  Hepatic metabolism 

-  Norketamine, the primary active metabolite, is less potent. 

-  Hydroxylated and conjugated into water-soluble inactive 
metabolites that are excreted in urine. 

- Short context-sensitive half-time 



KETAMINE

Pharmacodynamic 

➤ CNS  

-  Increases CBF, ICP, CMRO2 

➤ CVS 

-  Increases BP, HR(by sympathetic stimulation) 

-  Increased cardiac work and myocardial oxygen consumption



KETAMINE

Pharmacodynamic 

➤ RS  

- Does not produce significant respiratory depression. 

-  Relaxes bronchial smooth muscles  

-  Increases lacrimation, salivation



KETAMINE

Clinical use 

-  Induction and maintenance of anesthesia 

-  Sedation 

-  Analgesia



KETAMINE



BENZODIAZEPINES

➤ Diazepam, Midazolam and Lorazepam 

➤ Activation of the GABA receptor complex  

➤ Their most desired effects are anxiolysis and anterograde amnesia, 
which are extremely useful for premedication. 

➤ Flumazenil  is a specific benzodiazepine–receptor antagonist that 
effectively reverses effects of benzodiazepines



BENZODIAZEPINES

Pharmacokinetics 

-  Hepatic metabolism 

-  Kidney failure may lead to prolonged sedation in patients 
receiving larger doses of Midazolam due to the accumulation of 
a conjugated metabolite (α-hydroxymidazolam).  

-  Midazolam has the shortest context-sensitive half-time, 
making it the most suitable for continuous infusion. 



BENZODIAZEPINES

Pharmacodynamic 

➤ CNS  

-  Decreases CBF, ICP, CMRO2 (but not to the extent the 
barbiturates do) 

➤ CVS 

-  Minimal cardiovascular depressant effects. 

➤ RS 

-  Minimal depression of ventilation 

-  More severe respiratory depression can occur when 
benzodiazepines are administered together with opioids.



BENZODIAZEPINES

Clinical use 

-  Preoperative medication 

-  Sedation 

-  Induction of anesthesia 

-  Anticonvulsant



ETOMIDATE

➤ IV anesthetic with hypnotic but not analgesic properties and 
with minimal hemodynamic effects. 

➤ Mediated through the γ-aminobutyric acid type A (GABA) 
receptor complex. 

➤ Etomidate causes adrenocortical suppression >>> adrenal 
insufficiency



ETOMIDATE

Pharmacokinetics 

-  Recovery depends on redistribution to inactive tissue sites. 

-  Metabolism is primarily hepatic by ester hydrolysis to inactive 
metabolites, which are then excreted in urine and bile. 

-  Short context-sensitive half-time



ETOMIDATE

Pharmacodynamic 

➤ CNS  

-  Decreases CBF, ICP, CMRO2  

-  Activate seizure foci 

➤ CVS 

-  Minimal changes in HR and cardiac output.  

-  The depressive effects of etomidate on myocardial contractility are 
minimal . 

➤ RS 

-  Ventilation is affected less with etomidate than with barbiturates or 
benzodiazepines.



ETOMIDATE

Clinical use 

-  Induction of anesthesia(In patients with compromised 
myocardial contractility, coronary artery disease, severe aortic 
stenosis) 

-  Sedation 

-  Hypnotic for electroconvulsive therapy 







NEUROMUSCULAR 
BLOCKING DRUGS



OUTLINE

➤ Neuromuscular junction 

➤ Depolarizing neuromuscular blocking drugs 

➤ RSI 

➤ Nondepolarizing neuromuscular blocking drugs 

➤ Antagonism of NMBD 

➤ Evaluation after reversal of NMBD



NEUROMUSCULAR JUNCTION



NEUROMUSCULAR JUNCTION
➤ ACh is synthesized in the motor nerve terminal. 

➤ As a nerve’s action potential depolarizes its terminal. 

➤ An influx of calcium ions through voltage-gated calcium channels 
allows storage vesicles to fuse with the terminal plasma membrane 
and release ACh



NEUROMUSCULAR JUNCTION

➤ The ACh molecules diffuse across the synaptic cleft  to bind with 
nicotinic cholinergic receptors on the motor end-plate. 

➤ If both binding sites are occupied by ACh, a conformational change in 
the subunits briefly opens an ion channel in the core of the receptor.



NEUROMUSCULAR JUNCTION

➤ Cations flow through the open ACh receptor channel (sodium 
and calcium in; potassium out), generating an end-plate 
potential. 

➤ The resulting action potential propagates along the muscle 
membrane and T-tubule system, opening sodium channels 
and releasing calcium. 

➤  This intracellular calcium allows the contractile proteins 
actin and myosin to interact.



NEUROMUSCULAR JUNCTION

➤  ACh is rapidly hydrolyzed  by  enzyme acetylcholinesterase. 

➤ After unbinding ACh, the receptors’ ion channels close, 
permitting the end-plate to repolarize.  

➤ Calcium is resequestered in the sarcoplasmic reticulum, and 
the muscle cell relaxes. 



DEPOLARIZING NEUROMUSCULAR BLOCKING DRUGS

➤ Succinylcholine(SCh) is the only depolarizing NMBD used 
clinically. 

➤ Rapid onset (30 to 60 seconds) and ultrashort duration of 
action (5 to 10 minutes) 

➤ Typically, doses of 1 to 1.5 mg/kg are administered IV 



DEPOLARIZING NEUROMUSCULAR BLOCKING DRUGS
Characteristics of Blockade 

➤ SCh mimics the action of ACh and produces a sustained 
depolarization of the postjunctional membrane >>> 
Inactivated sodium channels cannot respond to subsequent 
release of ACh.

Metabolism 

➤ Hydrolysis of SCh to inactive metabolites is accomplished by 
plasma cholinesterase (pseudocholinesterase). 

➤ SCh is terminated by its diffusion away from the NMJ into 
extracellular fluid.



DEPOLARIZING NEUROMUSCULAR BLOCKING DRUGS
Adverse Side Effects 

➤ Cardiac Dysrhythmias : Bradycardia 

➤ Hyperkalemia :  

-  SCh usually should not be given to patients 24 to 72 hours after major 
burns, trauma, and extensive denervation of skeletal muscles because it may 
result in acute hyperkalemia and cardiac arrest. 

-  This is dependent on the development of extrajunctional, atypical receptors 



DEPOLARIZING NEUROMUSCULAR BLOCKING DRUGS
Adverse Side Effects 

➤ Myalgia : Unsynchronized contractions of skeletal muscle 
fibers (fasciculations) associated with generalized 
depolarization lead to myalgia. 

➤ Increased Intraocular Pressure  

➤ Increased Intracranial Pressure 

➤ Increased Intragastric Pressure 

➤ Malignant Hyperthermia : (SCh is a potent triggering agent 
in patients susceptible to MH)



DEPOLARIZING NEUROMUSCULAR BLOCKING DRUGS

Clinical use 

-  Rapid sequence induction(RSI) 

-  Short periods of intense paralysis  



RAPID SEQUENCE INDUCTION OF ANESTHESIA WITH CRICOID PRESSURE



RAPID SEQUENCE INDUCTION OF ANESTHESIA WITH CRICOID PRESSURE

➤ The technique of RSI is performed to gain control of the 
airway in the shortest amount of time after induction of 
anesthesia. 

➤ In the RSI technique, the administration of an IV anesthetic 
induction agent is immediately followed by a rapidly acting 
neuromuscular blocking drug.



RAPID SEQUENCE INDUCTION OF ANESTHESIA WITH CRICOID PRESSURE

➤ Cricoid pressure (Sellick maneuver) is applied  from the 
beginning of induction until conirmation of ETT placement.  

➤ Laryngoscopy and intubation are performed as soon as muscle 
relaxation is confirmed.



NONDEPOLARIZING NEUROMUSCULAR BLOCKING DRUGS

➤ Atracurium, Cisatracurium, Rocuronium 

➤ These drugs act by competing with ACh at the postjunctional 
nicotinic cholinergic receptors and preventing changes in ion 
permeability>>>depolarization cannot occur.



NONDEPOLARIZING NEUROMUSCULAR BLOCKING DRUGS

Pharmacokinetics 

-  Highly ionized, water-soluble  

-  The intermediate-acting NMBDs are eliminated by the liver 
(rocuronium), by Hofmann elimination (atracurium or 
cisatracurium). 

-  Hofmann elimination : Spontaneous nonenzymatic 
degradation at normal body temperature and pH. 



NONDEPOLARIZING NEUROMUSCULAR BLOCKING DRUGS

Pharmacodynamic 

-  Nondepolarizing NMBDs may exert minor cardiovascular 
effects through drug-induced release of histamine(Atracurium). 

-  Volatile anesthetics, Aminoglycoside antibiotics, local 
anesthetics, magnesium, lithium  may enhance the 
neuromuscular blockade. 

-  Anticonvulsant (phenytoin) drugs may diminish the effects of 
a non-depolarizing NMBD.



ATRACURIUM(TRACIUM)

➤ Onset of action of 3-5 minutes and a duration of action of 
20-35 minutes. 

➤ Clearance of this drug is by Hofmann elimination and 
hydrolysis by nonspecific plasma esterases. 

➤ Because of histamine release with larger doses, atracurium 
can cause hypotension, tachycardia, bronchospasm



CISATRACURIUM(NIMBEX)

➤ Onset of action of 3-5 minutes and a duration of action of 
20-35 minutes. 

➤ Clearance of this drug is by Hofmann elimination. 

➤ Can be administered to patients with renal or hepatic failure. 

➤ No histamine release



ROCURONIUM(ESMERON)

➤ Onset of action of 1-2 minutes and a duration of action of 20-35 
minutes >>> Rapid onset 

➤ Suitable alternative for rapid-sequence inductions. 

➤ Renal excretion of the drug may account for as much as 30% of a 
dose. 

➤ Administration of this drug to patients in renal failure could 
result in a longer duration of action.





ANTAGONISM OF NMBD

➤ Acetylcholinesterase inhibitors(neostigmine) 

➤ The pharmacologic principle involved is inhibition of 
acetylcholine breakdown to increase its concentration of 
acetylcholine at the NMJ.

Neostigmine (Dose=0.05mg/kg) 

➤  The maximum recommended dose of neostigmine is 0.07 
mg/kg. 

➤  Peak action of neostigmine is approximately 5 min 

➤  Duration of action =1-2 hours



ANTAGONISM OF NMBD

Acetylcholine

Nicotinic receptor 

Reversal of NMBD

Muscarinic receptor 

Unwanted effect 

- Bradycardia 

- Secretion 

- Lacrimation 

- Increase bowel 
movement

Anticholinergic agent(atropine, 
glycopyrrolate)

Minimize



ANTAGONISM OF NMBD

➤ Muscarinic side effects are minimized by prior or concomitant 
administration of an anticholinergic agent(atropine, 
glycopyrrolate) 

Atropine (Dose=0.02mg/kg) 

➤  Rapid onset (1 minute) 

➤ Cross blood brain barrier 

➤ Increase HR, Antisialagogue(less than glycopyrrolate)

Glycopyrrolate (Dose=one-fourth of neostigmine) 

➤ Does not cross blood brain barrier 

➤ Increase HR(less tachycardia than atropine) , Antisialagogue



EVALUATION AFTER REVERSAL OF NMBD

Goal 

-  Adequacy of breathing 

- Prevent airway obstruction 

- Prevent aspiration

Test Normal Function

Tidal volume 5ml/kg

Head lift 180 degrees for 5 sec

Handgrips Sustained for 5 sec



ADRENERGIC AGONIST & 
ANTAGONISTS



OUTLINE

➤ Epinephrine 

➤ Norepinephrine 

➤ Dopamine 

➤ Dobutamine 

➤ Ephedrine





EPINEPHRINE(ADRENALINE)

➤ Endogenous catecholamine 

➤ Binds to α- and β-adrenergic receptors 

➤ Raises blood pressure, cardiac output, contractility and heart 
rate. 

➤ Epinephrine is used intravenously in life-threatening 
circumstances to treat cardiac arrest, circulatory collapse, and 
anaphylaxis, bronchospasm. 

➤ Dose : 0.01-0.4 mcg/kg/min



NOREPINEPHRINE(NORADRENALINE)

➤ Endogenous catecholamine 

➤  Direct α1-stimulation >>>Increase SVR>>>Intense 
vasoconstriction of arterial and venous. 

➤ Can lead to reflex bradycardia.  

➤ Prolonged infusion of norepinephrine can cause ischemia in 
the fingers and toes. 

➤ Dose : 0.01-0.3 mcg/kg/min



DOPAMINE

➤ Binds to α- and β-adrenergic, dopamine receptors. 

➤ It may increase mortality risk and the incidence of arrhythmic 
events.

Dosage Site of 
Action Mechanism

0.5 -2.0 µg/kg/
min D1 receptors Increase renal artery blood flow 

2 - 10 µg/kg/min β1- receptors Increases myocardial 
contractility, HR, SBP, and CO.  

10 µg/kg/min 
and higher α1-receptor Increase in  

peripheral vascular resistance 



DOBUTTAMINE

➤ Synthetic analog of dopamine,  

➤ Higher selectivity for β1 receptors.  

➤ Increased myocardial contractility, CO 

➤ Dobutamine is potentially useful in patients with CHF or 
myocardial infarction.. 

➤ Dose : 2-20 mcg/kg/min



EPHEDRINE

➤ Act at α- and β-receptors through indirect (release of 
endogenous norepinephrine stores)activity. 

➤ Increases arterial blood pressure and has a positive inotropic 
effect. 

➤ Does not have detrimental effects on uterine blood flow. 

➤ Tachyphylaxis to the indirect effects of ephedrine may develop 
as norepinephrine stores are depleted.  

➤ A first-line therapy for intraoperative hypotension. 

➤ Dose : 2.5 - 10 mg IV



THANK YOU


