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Anesthesia of the Compromised 
Small Animal Patient

Outline
• History
• Anesthetic Machine
• Mechanism of Anesthesia
• Components of anesthetic machine and its function
• Types of breathing system
• Monitoring of anesthesia
• Anesthetic emergencies
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Breathing system
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Adjustible Pressure Adjustible (APL) valve
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Anesthesia of the Compromised 
Small Animal Patient• The reservoir bag should be at least 4 to 6 times the patient's 

tidal volume. 
• Tidal volume is often quoted as 10-20 mL/kg. The middle 

value, 15 mL/kg, is commonly used in small animals. 
• If 15 mL/kg is multiplied by 4 and 6 then 60 and 90, 

respectively, become constants.
• 4 x 15 = 60
• 6 x 15 = 90

Selection of reservior bag
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Tubing
v corrugated to prevent 

kinking
vInspiaratory limb
vExpiratory limb
vY piece
vUnidirectional valves
vInternal diameter 15mm and 

exeternal diameter of 22mm
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Co2 absorber
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• The non-rebreathing circuit is a physically simpler system. In this 

circuit, oxygen flows through a flow meter and into the vaporizer.
•  At this point, gases exiting the vaporizer go directly to a hose for 

delivery to the patient with no inhalation flutter valve. 
• Exhaled gases pass through another hose and may enter a 

reservoir bag, but do not enter a CO2 absorber. 
• The gas is then released into a scavenger.
• Used for patients weighing less than 7kgs
• Minimum oxygen flow-rates of at less 200-300ml/kg/minute

Non-Rebreathing Circuit (NRB, BAIN)
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• With rebreathing anesthesia the flow of gas through the machine is circular: 
• reservoir bag–inhalation valve–inspiration hose–animal–expiration hose–

exhalation valve–carbon dioxide canister–back to the inhalation valve.
• A rebreathing circuit is used for patients weighing over 7kgs.
• Economical: expired oxygen and anesthetic vapor are re-circulated and 

reused, using less oxygen and anesthetic agent compared with a non-
rebreathing system.

• Humidification of inspired gas, preserving heat and moisture of the patient.
• Warmth: during the absorption of CO2 in soda lime, heat is generated. This 

helps to preserve further body heat.
• Flow rate is 25-50ml/kg/min.

Rebreathing (Circle) Systems
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INHALANT ANAESTHTICS
• Chemical compounds possessing general anaesthetics properties 

delivered by INHALATION.
•  Volatile

� Halothane 
� Isoflurane
�  Enflurane 
� Sevoflurane
� Desflurane 

•     Gaseous        
• Nitrous oxide
• Xenon 
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PHARMACOKINETICS
M.A.C. – (Minimum alveolar Concentration)Min. anaesthetic conc. in pulmonary 

alveoli at 1 atm. that produces  immobility to any painful stimulus in 50% animals 

exposed.

MAC(small)- More potent – Less dose req.

• 1 MAC   - Produces light anaesthesia

• 1.5MAC - Surgical anaesthesia

• 2MAC   -  Deep anaesthesia

• 0.5MAC – Animal awaken after anaesthesia.
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Small Animal Patient• Structural isomer of Enflurane

• More potent
• More volatile and less soluble in blood
• Does not react with soda lime
• It is an exceptionally stable compound
• Mild pungent , musty ,ethereal odour
• Most widely used agent.
Dose :
• Induction = 3.5-5% 
• Maintenance = 1.5-2%

Isoflurane
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8 parameters can be monitored under GA
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Reflexes that can be monitored under GA
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Management of Anaesthetic Complications

The potential problems an animal can have with breathing under anaesthetics…

1. Prolonged Inspiration 

2. Prolonged Exhalation 

3. Abdominal Movement during breathing

4.  The re-breathing bag is not moving 

5. Hypoventilation – the patient is breathing too slow 

6. Hyperventilation – the patient is breathing too fast
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Management of Hypoventilation
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Management of Hyperventilation
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Management of Excessive Anaesthetic Depth
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Cardiovascular effect of anesthetic drugs
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Prevention and Management of Anaesthetic-Induced Hypothermia

1. Pre-anaesthetic patient warming: 30 -60minutes
2. The anaesthetic period
a. Airway heating and humidification: Recommended flow rate are 30ml/kg for rebreathing 

circuits, and 200ml/kg for non-rebreathing
b. Warming intravenous fluids: Fluids should be warmed to 37 degrees C
c. Cutaneous warming:
i. Operating room temperature: 23ºC
ii. Passive warming
iii. Active warming
3. Post-anaesthesia warming therapy
a. External warming device
b. Fluid warmer in conjunction with external warming devices
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