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Purpose 

· delivery of O2 

· delivery of safe anesthetic concentrations 

· removal of CO2 

· provide a method for assisting ventilation 

Anesthetic Equipment 
Three basic components: 

· Compressed gas source 
· compressed gas cylinders or tanks - oxygen; sometimes nitrous oxide 

· tank pressure gauges - attached to cylinder 

· pressure-reducing valve (regulator) - reduces pressure of gas moving from high pressure tank to anesthetic machine; constant flow of pressure at 50 psi 

· Anesthetic machine 

· flow meter - precisely controls flow of gas entering patient's breathing system 

· vaporizer (precision) 

· converts a liquid anesthetic (halothane, isoflurane, or sevoflurane) to a vapor state 

· delivers controlled concentration of inhalation anesthetic into patient's breathing system via carrier gases (O2 and N2O) 

· Breathing circuit 

· unidirectional valves (inhalation and exhalation) - minimize apparatus dead space 

· fresh gas flows one way to patient 

· exhaled one-way away from patient, back to breathing circuit passing through CO2 absorber 

· hoses and reservoir bag - filled with gas that enters circuit or from patient exhalation; emptied when patient inhales 

· stores gas 

· indicates proper endotracheal tube placement by observing patient respirations 

· can deliver O2 by “bagging” patient 

· pop-off valve - “pressure relief” allows excess gas to exit system to scavenging system 

· carbon dioxide absorber (soda-lime or barium hydroxide-lime granules)- removes carbon dioxide from expired gases 

· oxygen flush valve - O2 bypasses flowmeter and vaporizer, delivering pure O2 to breathing circuit at a rate of 35 to 75 L/min. 

· pressure manometer - measures pressure of gases within breathing system 

· Indicates pressure when “bagging” patient (not to exceed 15-20 cm H2O in small animals) 

· negative pressure relief valve - open and admit room air into circuit if there is a negative pressure build up (vacuum) detected (i.e., O2 flow too low, active scavenging system) 

Checklist for set-up: 

· Verify proper function before each anesthesia; some daily, others before each use 

· Assemble all supplies needed 

· Inflate endotracheal cuff to check for leaks and to see amount of air it can hold 

· Check laryngoscope light 

· Have available preanesthetic and anesthetic agents to be used (labeled) 

· Inspect anesthesia machine: fill vaporizers, tighten filler caps, turn off vaporizers; make sure CO2 canister is not out-dated if this is scavenging method 

· Check O2 supply and back-up: cylinder pressure; turn on gas cylinders slowly and check flow meters 

· Check breathing circuit for leaks: proper, tight connections 

· occlude Y-piece, close the pop-off valve, pressurize circuit to 30 cm H2O, check for total leak of <250 ml/min, open pop-off valve and confirm release of pressure 

· Connect pop-off valve to scavenger system 

· Attach reservoir bag to machine or connect non-rebreather 

Operation of the Anesthetic Machine 

· Decide which breathing system to use; will gases be “rebreathed?” 

· oxygen or nitrous oxide flow rates 

· pop-off valve (closed, semi-closed or open?) 

· equipment (breathing tubes, rebreathing bags or Bain system) 

Three Common Systems: 

· Total rebreathing (closed) 
· pop-off valve is closed 

· all gases exhaled by the patient remain in system 

· flow rates are maintained to keep constant volume in rebreathing bag 

Maintenance O2 Flow rate: 15 ml/kg/min; use of N2O not advised at this rate 

· Partial rebreathing (semi-closed) 

· some gases exhaled remain in system and some are scavenged 

· fresh gas flows of three times patient's metabolic oxygen needs 

Maintenance O2 Flow rate: 25-50 ml/kg/min; with minimal rebreathing use 150-200 ml/kg/min 

Rebreathing systems are a circle system with a precision vaporizer out-of-circuit 

· Non-rebreathing (open) 

· little or no exhaled gases are returned to patient; 

· scavenged instead (ex. Bain coaxial system) 

Maintenance O2 Flow rate: 130-200 ml/kg/min (Bain system) 
Decision for which system based on: 
· Patient size: non-rebreathing (<7 kg) 

· Convenience: Bain systems are lightweight 

· Cost: total rebreathing are more economical than non-rebreathing 

· Control: how fast the anesthetist can change anesthetic depth 

· Conservation of patient's heat/moisture: fresh gas is cool/dry vs. exhaled is warm/moist 

· Production of waste gas: total rebreathing = less waste gas 

Other Induction flow rates: 

· Chamber Induction: 5 L/min 

· Face Mask Induction: 300 ml/kg/min (1-3 L/min <10 kg or 3-5 L/min >10 kg) 

· Following Intravenous Induction: 200 ml/kg/min 

Cleaning & Disinfecting Anesthetic Equipment 

· Hoses, Y-piece, reservoir bags, endotracheal tubes and non-rebreathing systems can be washed in mild soapy solution, then air-dried. 

· External components can be sprayed each day with cleanser. 

· CO2 canister, pop-off valve, and air tanks - wiped down each week with a disinfectant. 

· Laryngoscope can be cleaned w/alcohol or benzalkonium 

· Flutter valves can be unscrewed to wipe out moisture build-up 

Troubleshooting Problems Encountered 

· What if reservoir bag is empty? 

· Flow rate is too low 

· Flowmeter is off 

· System leak (hole in breathing bag, gasket on canister is improperly placed, leak in endotracheal tube) 

· Waste-gas scavenging system using active suction is improperly regulated 

· Water drain near CO2 canister is open 

· What if reservoir bag is too distended? 

· There is pressure build-up; pop-off valve is closed off 

· Flow rate is too high in a closed system 

· Waste gas system improperly regulated. 

· What if patient is too “light”? 

· Check vaporizer setting 

· Increased CO2 build-up 

· Expired CO2 absorber 

· Sticky unidirectional valve 

· When does vaporizer need to be serviced? 

· For recalibration and water build-up on the wick 

· Plan periodic service dependent on usage 

