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I. Pre-anesthesia evaluation and preparation

II. Pre-anesthesia medication

III. Anesthesia steps:

i- Induction

ii- Maintenance

iii- Recovery
Monitoring



I. Pre-anesthesia medications:
I. Benzodiazepines

II. Anticholinergics

III. Antiemetics

IV. Opioid analgesics

II. General Anesthesia Drugs
I. Inhalational

II. I.V.

III. Muscle Relaxants

III. Local Anesthetics
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& Amnesia
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I.V.

-Barbiturates

-Propofol

-Ketamine

- Etomidate

Inhalational

-Sevoflurane

-Isoflurane

-Halothane

-Desflurane

-N2O

Inhalational

-N2O

-Xenon

Parentral Nerve Block

Non-Depolarizing

-Tracrium

-Rocuronium 

Depolarizing

- Succinylcholine

Opioids

-Mormphine

-Fentanyl

N.S.A.I.Drugs

-Tenoxicam

-Ketorolak

Tramadol



 Induction the period of time from the onset 

of administration of the anesthetic to the 

development of effective surgical anesthesia in 

the patient.

 MaintenanceA sustained surgical anesthesia

 Recovery time from discontinuation of 

administration of the anesthesia until 

consciousness and protective physiologic 

reflexes are regained.



 Stage I Analgesia: Loss of 

pain sensation

 Stage II Excitement: 

Delirium & violent combative 

behaviour

 Stage III Surgical

Anesthesia: Eye movements 

cease & the pupil is fixed.

 Stage IVMedullary

Paralysis: Severe depression of 

the respiratory & vasomotor 

centers occur during this stage.



THEORIES OF ANESTHETIC ACTION
1. Change in Membrane Dimension (Critical Volume Hypothesis): 

Anesthetics expand the volume of membranes beyond a critical amount

and thereby obstruct ion channels or alter electrical properties.

2.   Change in Membrane Physical State:

a) Fluidization Theory: Anesthetics increase the general fluidity of 

plasma membranes

b) Lateral Phase Separation Theory: Anesthetics inhibit the formation of 

an ordered, low volume gel phase around ion channels, normally 

required for channel opening.

3.   Protein Interaction Theory: Anesthetics bind to specific proteins that 

affect ion flux during membrane excitation, resulting in either 

potentiation of inhibitory neurotransmitters (e.g., GABA, glycine) or 

inhibition of excitatory neurotransmitters (e.g glutamate NMDA 

receptors)



 Inhalational Anesthetics
 Inhaled anesthetics are the mainstay of anesthesia.

 It is used primarily for the maintenance of 
anesthesia after administration of an intravenous 
agent.

 No one anesthetic is superior to another under all 
circumstances.

 It has a benefit over intravenous agents in that the 
depth of anesthesia can be rapidly altered by 
changing the concentration of the drug.

 It is also reversible, because most are rapidly 
eliminated from the body by exhalation.



 Modern inhalational anesthetics are nonflammable, 

nonexplosive agents that include the gas nitrous oxide, as 

well as a number of volatile, halogenated hydrocarbons.

 As a group, these agents ↓ cerebrovascular resistance, ↓ 

myocardial contractility in a dose dependent manner → ↓ 

arterial blood pressure.

 Also as a group these agents cause bronchodilation, and 

↓ minute ventilation by ↓ tidal volume although 

respiratory rate is increased.

 All halogenated anesthetics have been reported to cause 

hepatitis, but at a much lower incidence than with 

halothane. 



Blood–gas partition coefficient

is a term used to describe the 

solubility of inhaled  general 

anesthetics in blood. The higher the 

blood–gas partition coefficient, the 

more  soluble the anesthetic is in 

blood compared to in air and the 

more it binds to lipids and proteins 

in the blood. 

Smaller blood-gas partition 

coefficients lead to faster onset of 

anesthesia and faster emergence 

from anesthesia once application of 

the anesthetic is stopped



 Minimal Alveolar Concentration (MAC):-

Is the alveolar concentration of an inhaled anesthetic 

that prevents movement in 50 % of patients in 

response to  standardized stimulus ( surgical 

incision ).

The MAC is a measure of the potency of an anesthetic, A 

low MAC means high potency





Halothane used for induction in children (sweet pleasant

odor);toxicity cardiac arrhythmias,“halothane hepatitis” (rare).

Isoflurane the most widely used inhalational anesthetic,

especially in-patient surgeries; pungent odor, not used for

induction.

Sevoflurane is an excellent induction inhalational agent in

pediatric or adult patients because of nonpungency (pleasant

odor) and fast induction.

Desflurane has low volatility so it must be used with a special

vaporizer. very rapid induction/recovery; widely used for

outpatient surgery; bronchial irritant.

Nitrous Oxide not used alone (except where full anesthesia not

necessary; e.g. dental procedures); causes more N/V;

Contraindicated in patients with air filled cavities (e.g. air

embolus, pneumothorax, etc) or vitamin B12 deficiency.



Non-Volatile I.V Anesthetic Agents
Intravenous anesthesia is used for the rapid induction of,

but not the maintenance of  anesthesia. The maintenance

of anesthesia is with an inhalation anesthetic.

I.V Anesthetic Agents
Barbiturates :- (thiopental, thiamylal, and methohexital)

Thiopental is a potent anesthetic but a week analgesic.

It is an ultra-short acting barbiturate and has a high lipid solubility. 

Barbiturates depress the reticular activating system located in 
brainstem that controls several vital functions including 
consciousness.

They suppress transmission of excitatory amino acids and enhance 
transmission of inhibitory neurotransmitters ( e.g. γ-
aminobutyric acid ) 



When these agents are administered i.v. they quickly 
enter CNS and depress function often in less than 
one minute

However , diffusion out of the brain can occur very 
rapidly as well because of redistribution of the drug 
to other body tissues, including skeletal muscles and 
ultimately adipose tissues.

These adipose tissues serves as a reservoir of drugs 
from which the agent slowly leaks out and is 
metabolized and excreted.

Thiopental does not provide analgesia or significant 
muscle relaxation.

Thiopental may contribute to severe hypotension in 
hypovolemic or shock patients. 



All barbiturates can cause apnea, coughing, chest wall 

spasm, laryngospasm, and bronchospasm.

Barbiturates are contraindicated in patients with acute 

intermittent porphyria.

Propofol :-

It induces a general anesthesia through facilitation of 

inhibitory neurotransmission mediated by GABA.

It`s high lipid solubility results in a fast onset of action 

as that of thiopental.

Recovery from propofol is more rapid with less 

hangover than recovery from thiopental. 



This last property makes propofol a good agent for 

outpatient anesthesia.

A unique characteristic of propofol is it`s antipruritic

and antiemetic effect.

Both thiopental and propofol are potent anticonvulsant.

It`s major side effect is a decrease in ABP owing to a 

drop in systemic vascular resistance, and cardiac 

contractility.

Ketamine :-

It has multiple effects throughout the central nervous 

system.



In contrast to the depression of the reticular activating 

system induced by barbiturates, Ketamine 

functionally dissociates the thalamus (which relays 

sensory impulses from the reticular activating 

system to the cerebral cortex ) from the limbic 

cortex ( which is involved with the awareness of 

sensation ).

This last state is called Dissociative Anesthesia in 

which patient appear conscious ( e.g. eye opening, 

swallowing, muscle contracture ) but unable to 

process or respond to sensory stimuli.

It has a good analgesic and amnesic effect.



In contrast to other anesthetic agents ketamine
increases ABP, HR, and COP, due to central 
stimulation of the sympathetic nervous system.

This last property is beneficial in patients with either 
hypovolemic or cardiogenic shock, as well as in 
patients with asthma.

On the other hand ketamine should be avoided in 
patients with coronary artery disease, uncontrolled 
hypertension, and cerebral stroke.

It is lipophilic and enter brain circulation very quickly 
→ redistribute to other organs.

It is used mainly in children, and infrequent in adults 
because it can induces postoperative hallucinations.



Etomidate carboxylated imidazole derivative with rapid 

induction with ultra-short acting (5 min). No cardiovascular 

depression and minimal respiratory depression. 

Disadvantages: Pain on injection, involuntary muscular 

movement, N & V, Hiccups, Not analgesic

Droperidol is an antidopaminergic drug used as an 

antiemetic and antipsychotic and also used for 

neuroleptanalgesic anesthesia and sedation in intensive-care 

treatment.



Benzodiazepines

They have anti-anxiety, amnesic, and sedative effects
seen at low doses that progress to stupor and
unconsciousness at induction doses.

Benzodiazepines have no direct analgesic properties.

They have mild muscle relaxant property mediated at
the spinal cord level, not at the neuromuscular
junction.

Benzodiazepines interact with specific receptors in
CNS, particularly in cerebral cortex → enhances the
inhibitory effects of various neurotransmitters.

Flumazenil is a specific benzodiazepine- receptor
antagonist that effectively reverses most of the CNS
effect of benzodiazepines.





Opioids or Narcotics
Opioids are a class of drugs derived from the poppy 

( papaver somniferum ).

The term opioid refers to all drugs, synthetic and 
natural, that have morphine-like actions, 
including antagonist action.

Narcotic is derived from the Greek word for stupor.

While opioids provide some degree of sedation, 
they are most effective at producing analgesia.

These drugs give their analgesic effect through 
binding to specific receptors located throughout 
CNS and other tissues.





Opioids depress ventilation, particularly respiratory rate.

Opioids do not seriously impair cardiovascular function. 
Meperidine tends to ↑ HR ( atropine-like effect ), while 
other opioids are associated with a vagus mediated 
bradycardia.

Meperidine and morphine evoke histamine release in some 
individuals that can → ↓ ABP and SVR.

This histamine release can → asthma in susceptible 
patients.



Naloxone:

Naloxone is a competitive antagonist at opioid receptors. 
It`s affinity for u receptors appears to be much greater 
than kappa or delta.

Naloxone reverses the agonist activity of opioids, a 
dramatic response is the reversal of unconsciousness 
that occurs in a patient with opioid overdose who has 
received naloxone.

Perioperative respiratory depression caused by 
overzealous opioid administration is rapidly 
antagonised.

Abrupt reversal of opioid analgesia can result in 
sympathetic stimulation ( tachycardia, ventricular 
irritability, hypertension, pulmonary edema ) caused 
by pain perception.





Neuromuscular Blocking Agents

Skeletal muscle relaxation can be produced by deep inhalational 
anesthesia, regional nerve block, or neuromuscular junction 
blocking agents ( commonly called muscle relaxants MRs).

It is important to realize that muscle relaxation does not ensure 
unconsciousness, amnesia, or analgesia.

Neuromuscular blocking agents can be divided into two classes: 
depolarizing and nondepolarizing.

MOA: Depolarizing MR physically resemble acetylcholine 
(Ach) and therefore bind to Ach receptors, generating a 
muscle action potential.



Unlike Ach, however , these drugs are not metabolized by 

acetylcholinesterase, and their concentration in synaptic 

cleft does not fall as rapidly → prolonged depolarization 

of the muscle end-plate.

Continuous end-plate depolarization causes muscle 

relaxation.

Nondepolarizing MRs also bind to Ach receptors but are 

incapable of inducing the conformational change 

necessary for ion channel opening.

Since ACh is prevented from binding to it's receptors, no end-

plate potential develops.

Thus, depolarizing MRs act as Ach receptor agonists, while 

nondepolarizing MRs function as competitive antagonists.





After I.V. injection, there is generally, a rapid onset of 
effects: 

1st: Fine muscles affected (those of eyes & fingers)
2nd: limbs, neck & trunk

3rd: intercostal muscles

4th: diaphragm

Recovery is in the reverse order

Pancuronium bromide (Pavulon): Full muscle paralysis for major 

surgery is achieved in about 2–4 minutes, recovery is about 2-3 hours.

The short duration of action of succinylcholine makes it useful drug in 

situations where muscle relaxation is needed for only a short time such 

as to facilitate intubation



Reversal Of Block : 

Depolarizing MRs diffuse away from the neuromuscular 
junction and are hydrolyzed in the plasma and liver by 
another enzyme pseudocholinesteras ( nonspecific 
cholinesterase, plasma cholinesterase ).

Fortunately, this is a fairly rapid process, since no specific 
agent to reverse a depolarizing blockade is available.

Nondepolarizing MRs are not significantly metabolized by 
either acetylecholinesterase or pseudocholinesterase. 

Reversal of their blockade depends on redistribution, 
gradual metabolism  and excretion of the relaxant by the 
body. 



Specific reversal agents ( e.g. cholinesterase inhibitors ) 

inhibit acetylcholinesterse enzyme activity → ↑ amount of 

Ach available at the neuromuscular junction to compete 

with the nondepolarizing agents.

Clearly, the reversal agents are of no benefit in reversing a 

depolarizing block.

The only depolarizing MR in general use today is 

succinylcholine ( suxamethonium or diacetylcholine ), It 

consists of two joined Ach molecules.

This copycat structure is responsible for succinylcholine`s

mechanism of action, side effects, and metabolism. 



Side Effects & Clinical Considerations:

Succinylcholine not only stimulates nicotinic cholinergic receptors at 
the neuromuscular junction, it stimulates all Ach receptors, 
including those in the SAN → bradycardia.

Fasciculations : The onset of paralysis by succinylcholine is usually 
signaled by visible motor unit contractions called fasciculations.

Hyperkalemia : Normal muscle releases enough potassium during 
succinylcholine-induced depolarization to ↑ serum K by 0.5 
mEq/L.

A life threatening K elevation is possible in patients with burn, 
massive trauma, neurologic disorders, and several other 
conditions.

Subsequent cardiac arrest can prove to be quite refractory to routine 
cardiopulmonary resuscitation, requiring Ca, insulin, glucose, 
bicarbonate.



Malignant Hyperthermia : Succinylcholine is a potent 
triggering agent in patients susceptible to malignant 
hyperthermia, a hypermetabolic disorder of skeletal 
muscle.

Prolonged Paralysis: Patients with low levels of normal 
pseudocholinesterase may have a longer than normal 
duration of action, while patients with atypical 
pseudocholinesterase will experience markedly 
prolonged paralysis.

This is a dangerous complication if ventilation is not 
adequately maintained.

N.B. A reversal agent should be routinely given to patients 
who have received nondepolarizing MRs.



Local Anesthetics (LA)
Local anesthetics reversibly block nerve conduction, they are

used to provide regional anesthesia for surgery & for postoperative

analgesia. This blocking is nonselective, which means that both 

sensory and motor impulses are affected.

LA may be administered topically 

(i.e. nasal mucosa);  

Or through infiltration (injection 

into the dermis and soft tissues located 

near peripheral nerve endings);

Or in/near the spinal cord (includes

caudal block, epidural block, 

and spinal nerve block).



Classification:

L.As are classified into Aminoesters and Aminoamides

according to intermediate chain between the aromatic and amine

groups ( ester link and amide link respectively).

Commonly used esters include procaine, chloroprocaine, 
cocaine, and tetracaine.

Commonly used amides include lidocaine, bupivacaine, 
mepivacaine, and ropivacaine.

Esters undergo hydrolysis by pseudocholinesterase found 
principally in plasma, while amides undergo enzymatic 
biotransformation in the liver.



MOA: LA produces it`s effects through blockade of sodium 

channel and consequent inhibition of Na conductance.

The rate of systemic absorption is proportionate to the 

vascularity of the site of injection : intravenous > tracheal > 

intercostal > caudal > paracervical > epidural > brachial 

plexus > sciatic > subcutaneous.

Systemic toxicity is due to elevated plasma local anesthetic 

levels, most often a result of inadvertent i.v. injection and less 

frequent a result of systemic absorption of L.As from injection 

site.



• For short procedures, procaine would be 

recommended.

• An intermediate duration of action is found with 

cocaine, lidocaine, and mepivacaine.

• Long- acting local anesthetics include bupivacaine

(and levobupivacaine), ropivacaine, and 

tetracaine. 



Toxicity involves cardiovascular and CNS :

CNS toxicity :

Circumoral numbness, tongue paresthesia, dizziness, 

tinnitus, blurred vision, restlessness, agitation, 

nervousness, followed by slurred speech, drowsiness, 

and coma.

Cardiotoxicity: 

Hypertension, tachycardia, decreased contractility and 

C.O.P, Hypotension, sinus bradycardia, ventricular 

dysrhythmias, circulatory arrest.

Bupivacaine is the most cardiotoxic local anesthetic.  


