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SECTION I - INTRODUCTION

Checking the correct functioning of anaesthetic apparatus before use is a
mandatory procedure.  In 1990 the Association of Anaesthetists of Great
Britain and Ireland published a ‘Checklist for Anaesthetic Machines’
which gained widespread acceptance in the profession.  This document
recognised that changes in anaesthetic equipment and the introduction of
microprocessor-controlled technology would necessitate revision of the
document in the future and this new edition updates the procedure
recommended in the previous document.

The principles set out in the original booklet have governed our
amendments to the new edition.  It should be emphasised that a major
cause of anaesthetic misadventures is the use of a machine which has not
been adequately checked by an anaesthetist for proper function
beforehand.  Anaesthetists rely heavily on their memory for essential
facts when carrying out routine anaesthetic emergency procedures.  The
use of checklists and associated procedures should be seen as an integral
part of training in anaesthesia.

This checklist should be applicable to all anaesthetic machines; it will take
only a few minutes to perform and represents an important aspect of
patient safety.  It is not intended to supplant any pre-anaesthetic
checking procedures issued by manufacturers, but should be used in
conjunction with them.  The aim is to strike the right level of checking so
that it is not so superficial that its value is doubtful, nor so detailed that
the procedure is impracticable. As before, the working party bases this
checklist on the obligatory use of an oxygen analyzer on every
anaesthetic machine. This approach will ensure that hypoxic mixtures are
not delivered to patients and also detect misfilling of oxygen cylinders,
contamination of liquid oxygen reservoirs and incorrect connections
within the machine.

The checklist covers all aspects of the anaesthetic delivery apparatus
from the gas supply pipelines to the machine and breathing systems and it
should be easily performed in a few minutes.  There is an outline check for
breathing systems, lung ventilators, suction and monitoring equipment.

It is strongly recommended that a record of the checks performed should
be kept; this  is best done by the use of a specific logbook attached to
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each anaesthetic machine. Labels and instructions attached to the
apparatus should be noted (e.g. ‘first user’ notices attached by service
engineers).  The ‘first user’ check after servicing is especially
important and must be recorded as such.  It is not unknown for
errors to occur in the reassembly of machines, and it is essential to
confirm that it is correctly configured for use after servicing.
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SECTION II - PROCEDURES

The following checks should be carried out at the beginning of each
operating theatre session.  These checks are the responsibility of the
anaesthetist and must not be delegated to other personnel.  In the
event of a change of anaesthetist during an operating session the checked
status of the anaesthetic machine must be agreed.

Before using any anaesthetic apparatus, ventilator, breathing system or
monitor, it is essential to be fully familiar with it.  This familiarisation
process, which may entail study of the instruction manual, is particularly
important  when faced with new equipment and should be regarded as an
essential part of the safety check.  Similarly, a thorough understanding
must be gained of any equipment assembled in an unfamiliar configuration.

A. ANAESTHETIC MACHINE

Check that the anaesthetic machine and relevant ancillary equipment
are connected to the mains electrical supply (where appropriate) and
switched on. Careful note should be taken of any information or
labelling on the anaesthetic machine which might refer to its current
status.

B. OXYGEN ANALYZER

1. The oxygen analyzer should be placed where it can monitor the
composition of the gases leaving the common gas outlet.

2. The analyzer should be switched on, checked and calibrated according
to the manufacturer’s instructions.
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C. MEDICAL GAS SUPPLIES

1. Identify and take note of the gases which are being supplied by
pipeline, confirming with a ‘tug test’ that each pipeline is correctly
inserted into the appropriate gas supply terminal.

2. Check that the anaesthetic apparatus is connected to a supply of
oxygen and that an adequate reserve supply of oxygen is available
from a spare cylinder.

3. Check that adequate supplies of any other gases intended for use are
available and connected as appropriate.  All cylinders should be
securely seated and turned off after checking their contents.

Carbon dioxide cylinders should not normally be present on the
anaesthetic machine.  A blanking plug should be fitted to any empty
cylinder yoke.

4. All pressure gauges for pipelines connected to the anaesthetic
machine should indicate 400 kPa.

5. Check the operation of flowmeters, ensuring that each control valve
operates smoothly and that the bobbin moves freely throughout its
range without sticking.  With only the oxygen flow control valve
open and a flow of approximately 5 litres per minute, check that the
oxygen analyzer display approaches 100%.  Turn off all flow
control valves.

6. Operate the emergency oxygen bypass control and ensure that flow
occurs without significant decrease in the pipeline supply pressure.
Confirm that the oxygen analyzer display approaches 100% during
this test.  Ensure that the emergency oxygen bypass control ceases to
operate when released.
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D. VAPORIZERS

1. Check that the vaporizer(s) for the required volatile agent(s) are
fitted correctly to the anaesthetic machine, that any back bar locking
mechanism is fully engaged and that the control knobs rotate fully
through the full range(s).  Ensure that the vaporizer is not tilted.
Turn off the vaporizers.

2. Check that the vaporizer(s) are adequately filled and that the filling
port is tightly closed.

3. (i) Set a flow of oxygen of 5 litres/min and, with the vaporizer
turned off, temporarily occlude the common gas outlet.  There
should be no leak from any of the vaporizer fitments and the
flowmeter bobbin should dip.

(ii) Turn each vaporizer on in turn and repeat this test.  There
should be no leak of liquid from the filling port.  After this
test, ensure that the vaporizers and flowmeters are
turned off.

(iii) Should it be necessary to change a vaporizer at any stage, it is
essential to repeat the leak test.  Failure to do so is one of the
commonest causes of critical incidents.

(iv) Removal of a vaporizer from a machine in order to refill it is
not considered necessary.

E. BREATHING SYSTEM

1. Check all breathing systems which are to be employed.  They  should
be visually inspected for correct configuration and assembly. All
connections within the system and to the anaesthetic machine should
be secured by ‘push and twist’.  Ensure that there are no leaks or
obstructions in the reservoir bags or breathing system.  A pressure
leak test should be performed on the breathing system by occluding
the patient end and compressing the reservoir bag.  Each breathing
system poses separate problems.  Each should be checked as
appropriate and in particular it is necessary to perform an occlusion
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test on the inner tube of the Bain-type coaxial system, to ensure that
it is correctly attached.

2. Check that the adjustable pressure limiting ‘expiratory’ valve can be
fully opened and closed.

3. The correct operation of the unidirectional valves in a circle system
should be carefully checked.

4. If it is intended to use very low fresh gas flows in a circle breathing
system, there must be a means to analyse the oxygen concentration
in the inspiratory limb.  End tidal CO2 and agent concentration must
also be monitored in this situation.

F. VENTILATOR

1. Check that the ventilator is configured correctly for its intended use.
Ensure that the ventilator tubing is securely attached.  Set the
controls for use and ensure that adequate pressure is generated during
the inspiratory phase.

2. Check that a disconnect alarm is present and functions correctly.

3. Check that the pressure relief valve functions correctly at the set
pressure.

4. Ensure that there is an alternative means to ventilate the patient’s
lungs in the event of ventilator malfunction.

G. SCAVENGING

The anaesthetic gas scavenging system should be switched on and
functioning.  Ensure that the tubing is attached to the appropriate
expiratory port of the breathing system or ventilator.

H. ANCILLARY EQUIPMENT

1. All ancillary equipment which may be needed should be present, such
as laryngoscopes, intubation aids (intubation forceps, bougies), etc.
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Ensure that all sizes of face masks, airways, tracheal tubes and
connectors are available.  

2. Check that all laryngoscopes are working.

3. The suction apparatus must be functioning and  all connections
should be secure;  test for the rapid development of an adequate
negative pressure.

4. Check that the patient trolley, bed or operating table can be rapidly
tilted head-down.  

I. MONITORING

1. Ensure that the appropriate monitoring equipment is present,
switched on and calibrated.

2. Set all necessary alarm limits, as appropriate.

The Association of Anaesthetists of Great Britain and Ireland
cannot be held responsible for failure of an anaesthetic machine
as a result of a defect not revealed by these procedures.
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