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Stage I Analgesia: 

Loss of pain sensation results 
from interference with sensory 
transmission in the 
spinothalamic tract.  

The patient is conscious and 
conversational.  

Amnesia and a reduced 
awareness of pain occur as 
Stage II is approached. 



Stage II Excitement: 

The patient experiences delirium and possibly 
violent, combative behavior. 

  

There is a rise and irregularity in blood pressure. 

  

The respiratory rate may increase.  

 

To avoid this stage of anesthesia, a short-acting 
barbiturate, such as thiopental, is given 
intravenously before inhalation anesthesia is 
administered. 



Stage III Surgical anesthesia: 

Regular respiration and relaxation of the skeletal 
muscles occur in this stage. 

 

Eye reflexes decrease progressively, until the 
eye movements cease and the pupil is fixed.  

 

Surgery may proceed during this stage. 



Stage IV Medullary paralysis: 

Severe depression of the respiratory and 
vasomotor centers occur during this stage.  

 

Death can rapidly ensue unless measures are 
taken to maintain circulation and respiration. 



Inhalation Anesthetics 

Inhaled gases are the mainstay of anesthesia and 
are used primarily for the maintenance of 
anesthesia after administration of an intravenous 
agent.  

 

Inhalation anesthetics have a benefit as the depth 
of anesthesia can be rapidly altered by changing 
the concentration of the drug. 

  

Inhalation anesthetics are also reversible, because 
most are rapidly eliminated from the body by 
exhalation. 



The movement of these agents from the lungs 
to the different body compartments depends 
upon their solubility in blood and tissues as well 
as on blood flow.  

 
These factors play a role not only in induction 

but also in recovery. 

 





Halothane 

 
Therapeutic uses:  
1. coadministered with nitrous oxide, opioids, or local 

anesthetics. 
2. Relaxes both skeletal and uterine muscle, and it 

can be used in obstetrics when uterine relaxation is 
indicated.  

3. Is not hepatotoxic in pediatric patients (unlike its 
potential effect on adults), and combined with its 
pleasant odor, this makes it suitable in children for 
inhalation induction 



Adverse effects: 

Cardiac effects: vagomimetic and causes atropine sensitive 
bradycardia. cardiac arrhythmias, concentration-dependent 
hypotension.  
 
Malignant hyperthermia: idiosyncratic reaction due to 

abnormal release of calcium from sarcoplasmic reticulum 
 Dantrolene is lifesaving given as the anesthetic mixture is 

withdrawn.  
 The patient must be carefully monitored and supported 

for respiratory, circulatory, and renal problems. 

 
 



Enflurane 

Less potent than halothane,  
But it produces rapid induction and recovery. 
contraindicated in patients with kidney failure.  
 

Enflurane anesthesia exhibits the following 

differences from halothane anesthesia: fewer 
arrhythmias, less sensitization of the heart to 
catecholamines, and greater potentiation of muscle 
relaxants due to a more potent curare-like effect.  
A disadvantage of enflurane is that it causes CNS 
excitation (not used in patients with seizure disorders). 

 



Isoflurane 

 
Does not induce cardiac arrhythmias and does 

not sensitize the heart to the action of 
catecholamines.  

 
However, it produces concentration-dependent 

hypotension due to peripheral vasodilation.  
It also dilates the coronary vasculature, 

increasing coronary blood flow and oxygen 
consumption by the myocardium. This property 
may make it beneficial in patients with ischemic 
heart disease. 



Sevoflurane 

Suitable for induction in children (replacing 
halothane for this purpose).  
 

Recovery is faster than with other anesthetics.  
 
It is metabolized by the liver, releasing fluoride 

ions; thus, like enflurane, it may prove to be 
nephrotoxic. 



Nitrous oxide 

 A potent analgesic but a weak general anesthetic. 
 
 It is therefore frequently combined with other, more potent agents to 

attain pain-free anesthesia.  
 
 Move very rapidly in and out of the body. 
 Does not depress respiration, nor does it produce muscle relaxation.  
 
 it is the least hepatotoxic of the inhalation anesthetics.  
 
 It is therefore probably the safest of these anesthetics, provided that 

at least 20 percent oxygen is always administered simultaneously. 

 

 



Intravenous Anesthetics 

Are often used for the rapid induction of 
anesthesia, which is then maintained with an 
appropriate inhalation agent.  

 

They rapidly induce anesthesia and must 
therefore be injected slowly.  

 

Recovery from intravenous anesthetics is due to 
redistribution from sites in the CNS. 



Barbiturates (as Thiopental) 

 Thiopental is a potent anesthetic but a weak analgesic. 
  
 An ultrashort-acting barbiturate  
 
 Has a high lipid solubility 
 
 Quickly enter the CNS and depress function, often in less than 1 

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 muscle and, ultimately, adipose tissue. 
 

  
 [Note: This latter site serves as a reservoir of drugs from which the 

agent slowly leaks out and is metabolized and excreted.]  

 



May contribute to severe hypotension in 
patients with hypovolemia or shock. All 
barbiturates can cause apnea, coughing, chest 
wall spasm, laryngospasm, and bronchospasm. 
[Note: The latter is of particular concern for 
asthmatic patients.]  

 
Barbiturates are contraindicated in patients with 

acute intermittent or variegate porphyria. 

 



B. Benzodiazepines 

Are used in conjunction with anesthetics to 
sedate the patient.  

 

The most commonly employed is midazolam. 

  

Diazepam and lorazepam are alternatives. 

 

All three facilitate amnesia while causing 
sedation. 



C. Opioids 

Because of their analgesic property, opioids are 
frequently used together with anesthetics;  

 
For example, the combination of morphine and 

nitrous oxide provides good anesthesia for 
cardiac surgery. 

  
The most frequently employed opioids are 

fentanyl and its congeners, sufentanil or 
remifentanil, because they induce analgesia more 
rapidly than morphine does.  




