
 
 
 
 
 
 
Anesthetic Pearls:    Anesthesia Machine Check: High Pressure vs. Low Pressure System 
 
HIGH PRESSURE 
I.  Wall Circuit: 

The anesthesia machine is connected to the wall circuit by hoses (oxygen, 
nitrous oxide, and compressed air).  Each hose has a gas specific coupling 
(Diameter Index Safety System [DISS] threaded body fittings) on each 
end which are designed to prevent accidental interchange of gases.  There 
have been incidences of the lines in the "wall" having been connected 
inappropriately during construction or after repairs, so that the oxygen line 
delivers nitrous oxide and the nitrous oxide line delivers oxygen, which has 
resulted in severe morbidity and even death.  Be sure and check your gases 
after any construction involving the gas lines.  The incoming wall pressure 
for oxygen, nitrous oxide, and compressed air should be approximately 50 
psi and will be registered with the "line pressure" gauge on the anesthesia 
machine.  An oxygen pressure significantly less than this will activate the 
"fail-safe" system and prevent the flow of both nitrous oxide and 
compressed air thereby not allowing a hypoxic mixture to be released. 

 
II.  Tank Circuit: 

The other source of compressed gases is from the "E" cylinders mounted 
to the anesthesia or larger “H” tanks mounted along the wall s of the operating room.  The "E" cylinders are connected to the 
anesthesia machine with a "yoke" and "Pin Index" Safety System (PISS).  The pin index system is used to prevent mounting the 
wrong tank into the "yoke", so that you cannot deliver the wrong gas to the respective flow meters.  The tank pressure for oxygen is 
approximately 1500-1700 psi and for nitrous oxide it is approximately 700-750 psi.  Each of the gas pressures will be displayed by 
the gas specific gauges on the anesthesia machine.  The tank pressures are lowered to the working pressure of 50 psi by pressure 
reducing valves located in the anesthesia machine.  There are "washers" located between the tank and the mounting yoke which seal 
the system so that gas does not escape from the circuit when the tanks are turned on.  Be sure to check that this connection is tight, by 
opening the tank and listening for a hissing sound of escaping gas and correct this issue prior to using the anesthesia machine. 

 
III.  Flow Meters / Flush Valve: 

Check that the flow meter ball or float for each of the specific gases (oxygen, nitrous oxide, and compressed air) rotates freely and is 
not jammed at the top of the flow meter.  Also check that the flush valve operates freely and fills the reservoir bag rapidly. 

 
LOW PRESSURE 

The breathing circuit has many components / connections which can develop leaks & malfunctions. 
1. Gas line from anesthesia machine to breathing circuit 
2. Reservoir bag connection 
3. One way valves (inspiratory / expiratory) 
4. Absorbent canisters 
5. Oxygen analyzer 
6. Gas sampling tubing 
7. Circuit pressure gauge 
8. Spirometer 
9. Ventilator connection 
10. Ventilator pressure connection (measures pressure for a ventilator disconnect alarm) 
11. Pop-off valve 

 
The ideal is to have no leaks within the low-pressure circuit.  Determining that the breathing circuit holds a steady pressure when the flow 
meters are turned off validates this check.  If a flow of greater than 300-500 ml/min is required to maintain a steady pressure, then the 
source of the leak must be found and corrected.   Key Point:  Remember that if the gas analyzer device is functioning properly, it is 
withdrawing between 100-200 ml/min from the circuit.  With the vaporizers turned off, the anesthesiologists should "sniff" the circuit to 
determine that there is no smell of anesthetic agent.  Then take a breath through the circuit to determine that there is any unexpected 
resistance from "stuck valves" or foreign material (pieces of plastic).  Also observe that the valves function properly during both inspiration 
and exhalation.  Make a habit of checking the carbon dioxide absorbent for depletion.  Check that the oxygen/gas analyzers are on and 
calibrated.  And make sure that the pop-off valve is able to close the anesthesia circuit and will release the circuit pressure when 
disengaged. 
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