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Preface to first edition

In recent years there has been a worldwide trend towards the adoption of standards of monitoring during anaesthesia and recovery by national anaesthetic societies. There is general agreement  among anaesthetists in many countries that the adoption of good monitoring standards in clinical practice leads to improved patient safety. In one instance the effectiveness of this support by the speciality resulted in the reduction of medical malpractice insurance premiums for practising anaesthesiologists in the United States.  As Malaysia progresses towards being a fully developed country it is vital for medical practitioners to adopt high standards of practice including those related to monitoring to maintain optimal patient safety.

The recommended standards apply to anaesthetics administered in operating rooms and other locations. They have been written for the average practising anaesthetist in mind.  There are marked variations in anaesthetic practice in different parts of the country. For example it is recognised that , while adoption of the recommended standards may be easier to achieve in many government hospitals, university hospitals and large private health care institutions, there may be hospitals in which adoption of the recommended standards may take a while due to various constraints.

The costs of technology have fallen sharply in recent years and with time better monitoring equipment will be  widely available.  However the availability of better monitoring equipment does not replace the anaesthetists clinical judgement and observations of the patient because it is recognised that patient  safety depends largely on the vigilance of the anaesthetist.

The recommended standards will evolve with progress in technology; hence they are not intended to be an exhaustive code for guidance of anaesthetists. The Society may revise the recommended standards where appropriate, to take into account changing circumstances.

DR.K.INBASEGARAN.

April 1993

Preface to second edition 

Over the last few years since the first edition of safety standards and monitoring was published there have been very encouraging developments in relation to the practice of anaesthesiology in Malaysia. There has been substantial investments in monitoring equipment both in the public and private sector and the compliance of these standards has been good as shown by a recent survey. Compliance however by small “shoplot” practices have not been encouraging and it is hoped that they will comply with accepted standards of care in the near future.

This revised edition has been done with a help of a larger committee and has incorporated two new sections; one on monitored sedation and the other on preanaesthetic consultation. Capnometry has been made a requirement for all intubated patients by 1998 and the design of anaesthetic machines to incorporate an anti hypoxic device has been strongly recommended.

The next few years will see changes in the health scene never experienced before. Changes in the Private hospitals Act, Accreditation of hospitals and the adoption of ISO 9000 standards by health institutions are some of the changes expected. It will certainly mean higher standards of care for patients (compelled by legislation in some cases) and the publications such as these  by the Society will show our commitment to high standards of care.

Given the robust economic growth of the country and the sharp drop of costs in medical technology in particular monitoring equipment these standards should be easily attainable by the average practising anaesthesiologist. The reasons for adoption of better standards of care should be for the benefit of our patients and to reassure the community of the high standards of practice in anaesthesiology in Malaysia.

DR.K.INBASEGARAN

7/MARCH/1997
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Section 1 - The anaesthesiologist

1.1 All anaesthetics should be administered by a registered medical practitioner who has received sufficient training in anaesthesiology and resuscitation.

1.2 Skilled assistance for the anaesthesiologist must be available at all times during the conduct of the anaesthesia. 

1.3 Professional care of the patient during anaesthesia requires the continous presence of the anaesthesiologist throughout the anaesthetic. The presence of a skilled assistant is no substitute for the anaesthetist. 

1.4 The anaesthesiologist must provide an adequate and legible record of the anesthetic and this must be part of the patients medical records.

1.5 It is the responsibility of the anaesthesiologist to ensure  that all equipment used for the administration of anaesthesia is correctly functioning before the start of each anaesthetic.

SECTION 2 - THE ANAESTHETIC MACHINE/APPARATUS
2.1 The anaesthetic machine or apparatus should be regularly maintained and correctly functioning before the start of each operation. It is the responsibility of the anaesthesiologist   to ensure that the anaesthetic machine is correctly functioning before the start of each operating list. It is also the responsibility of the anaesthesiologist to ensure that airway equipment, the anaesthetic breathing system* and monitoring equipment are correctly functioning before the start of each anaesthetic. Written protocols should be available wherever possible. ( see appendix on protocol for checking an anaesthetic machine before use)

* The anaesthetic breathing system is made up of any combination of tubings, valves, bags and all other accessories which together enable continuity of gas supply from the anesthetic machine to the patients airway.

2.2 The oxygen supply to the anaesthetic machine must be fitted with a device which provides immediate warning (for example an audible alarm) of failure in the oxygen supply.

2.3 The gas supply to the anaesthetic machine should be fitted with a system that will prevent the delivery of a hypoxic mixture to the patient(anti hypoxic device). All new machines commissioned on or after January 1997 should have this system. All machines in use on or after January 2002 should have an anti hypoxic device.

2.4 The anaesthetic breathing system should contain an analyser with an alarm to monitor the oxygen concentration being delivered to the patient.

2.5 The anaesthetic breathing system should contain a device such as a pressure gauge to detect and display abnormal changes in pressure such as caused by disconnection, leaks,, and overpressure.

2.6 The use of device with an alarm to detect disconnection of the anaesthetic breathing system is essential when the patient is connected to a ventilator.

SECTION 3 - INTRAOPERATIVE MONITORING OF THE PATIENT.

The anaesthesiologist should ensure that he/she is able to keep a  check on functioning of equipment, depth ,oxygenation, and adequacy of ventilation and circulation from induction of anaesthesia until patient is transferred to the recovery room or post anaesthesia care unit.

3.1.Professional care of the patient during anaesthesia requires the continuous presence of the anaesthesiologist  throughout the anaesthetic.

3.2 Clinical observations of essential vital signs must be supplemented by appropriate monitoring equipment wherever possible.

.3.3 The following parameters in the patient are essential and must be monitored at all times; oxygenation, circulation and ventilation.

.3.4. Oxygenation may be monitored by noting the colour of the patients mucous membranes and colour of the operative site. The use of pulse oximetry to supplement clinical observations is mandatory.

3.5 The circulation must be monitored by observation of the pulse, heart rate, blood pressure and auscultation of the heart sounds.

3.6. The blood pressure and heart rate must be measured and recorded regularly at a frequency appropriate to the clinical condition of the patient.

3.7. The electrocardiogram should be continuously displayed throughout the anaesthetic. It is recognised that a normal electrocardiogram may be present even when the circulation or oxygenation is grossly inadequate. However the electrocardiogram may provide early warning of impending circulatory failure due to arrhythmias and myocardial ischaemia.

3.8.The adequacy of ventilation must be monitored at all times by noting for e.g.;

a. Excursion of the chest wall.

b. Movement of the reservoir bag.

c.  Auscultation of breath sounds by a precordial or oesophageal stethoscope

3.9. The use of a capnograph is strongly recommended:


- as a quantitative assessment of ventilation


- as a detector of adverse clinical events such as air embolism or pulmonary 
embolism.


- as an indicator of correct placement of a tracheal tube or laryngeal mask airway.

3.10. From the 1st/January 1998, the monitoring of expired CO2 for all patients who are intubated and ventilated is required.

3.11. In addition to the essential parameters described above the following will be appropriate in certain individual cases.

3.11.1 The means to measure body temperature should be readily available and must be monitored in situations where change of temperature is intended, anticipated or suspected.

3.11.2  Where muscle relaxants are  used a device to monitor neuromuscular function such as a peripheral nerve stimulator should be available.

3.11.3 Specialised monitoring may be required under certain circumstances, for example;


- in complicated operations  or specialised procedures.


- during special techniques such as induced hypotension or one lung anaesthesia.


- in patients with coexisting medical disease.

3.11.4 Specialised monitoring may take the form of ;


- invasive arterial and venous pressure monitoring.


- neurological function monitoring


- relevant biochemical and haemotological investigations.

3.12. It is recognised that brief interruptions of  continuous monitoring may be unavoidable.

SECTION 4.- RECOVERY FROM ANAESTHESIA
4.1 Recovery of the patient from anaesthesia should be carried out in a designated area which is appropriately  staffed and equipped (recovery room). The minimum staffing ratio should be appropriate for the planned number of beds that are operational.

4.2 The minimum requirements for a recovery room  are:


- suitable beds which are capable of head down tilt.


- oxygen supply and appropriate delivery equipment eg masks etc.


- means for ventilation if necessary.


- equipment and drugs for resuscitation including access to a defibrillator.


-  easy access to a range of monitoring equipment similar to the operating room ( see 

   section 3)


- suction apparatus


- permanent and dedicated staff.


- easy and rapid communication to summon medical help.

4.3 There should be a formal protocol to cover the transfer of care of the patient;


- from operating room staff to recovery room staff.


- from the recovery room staff to the ward staff or to discharge.

4.4 There should be a formal verbal hand-over of the care of each patient with clear 

      instructions on;


- monitoring for that patient.


- line of management for unexpected and expected complications.


- criteria for discharge of the patient from recovery room area.

4.5 Medical staff should be immediately available for an emergency.

4.6 The patient should be reviewed by an anaesthesiologist before discharge from the recovery              room.

SECTION 5.- ANAESTHESIA ADMINISTERED OUTSIDE THE OPERATING ROOM ENVIRONMENT.

5.1 In many instances, areas outside the operating room environment where anaesthetics are administered are areas associated with greater risk to the patient. This may be due to physical separation from the patient e.g. radiological suites, specific hazardous environment e.g. radiotherapy or inability to use certain monitors e.g. MRI. For this reason greater vigilance by the anaesthesiologist is required to maintain safety for the patient.

5.2 Patients are entitled to receive the equivalent standard of care of monitoring during anaesthesia and recovery as they would receive within the operating room. Examples of such areas would include the following;

- obstetric  suites

- radiological or imaging

- endoscopy rooms

- dental surgery

- electroconvulsive therapy

- casualty 

- radiotherapy.

5.3 Where close physical monitoring is not possible due to specific hazard ( e.g. radiation, magnetic resonance imaging) suitable adaptations of techniques and equipment to monitor the patient are required to provide an adequate level of anaesthetic care and safety for the patient.

SECTION 6 - REGIONAL ANAESTHESIA
6.1 Patients who undergo major regional anaesthesia are entitled to receive the equivalent standard of care and monitoring as for general anaesthesia. Examples of such regional techniques would include the following;

- spinal anaesthesia

- epidural anaesthesia

 -plexus blocks

- intravenous regional anaesthesia.

SECTION 7 - MONITORED SEDATION
General.
The main objectives of sedating a patient are to bring about anxiolysis, produce a degree of amnesia and maintain cooperation of the patient so that uncomfortable diagnostic and minor surgical procedures may be performed. The drugs given for sedation can produce additional effects that may be life threatening which include depression of protective reflexes and depression of the respiratory and cardiovascular systems. In addition there is wide variation in individual patients response to the variety of drugs and their combinations particularly in the elderly and sick.

7.1 A patient who is to be given any form of sedation for a procedure should be assessed by a qualified medical practitioner and his medical status noted.

7.2 The medical practitioner administering these drugs should have certain basic knowledge of the actions of these drugs. He or she should be able to detect and manage appropriately any complications due to the actions of these drugs.

7.3 A written record of the time and dosages of the drugs used must be kept as part of the patients records. This record must also note the monitored values of the patients vital signs( i.e. blood pressure, pulse rate. respiration, and oxygen saturation) .

7.4 The medical practitioner administering these drugs should be the one monitoring the patient   and must not assume the additional role of the operator.

7.5 An intravenous access must be always available from the beginning of the procedure to the time of discharge of the patient.

7.6 The procedure should be performed in a location which is suitable in size and environment. It should be staffed and equipped to deal with any cardiopulmonary emergency. The following facilities should be available;

I.
An operating table or trolley which can be tilted to Trendelenburg position.

ii.
Adequate lighting and suction equipment.

iii.
Supply of oxygen and suitable equipment for administration of oxygen.

iv.
Equipment for laryngoscopy, endotracheal intubation and inflating the lungs with oxygen.

v.
Appropriate drugs for cardiopulmonary resuscitation and equipment for intravenous 
administration of drugs.

7.7 The patient should only be discharged after appropriate recovery. In day cases the patient must be discharged into the care of a responsible  adult and he must be cautioned against driving, drinking alcohol or handling machinery.

SECTION 8 - PREANAESTHETIC CONSULTATION
General.

Consultation by a anaesthesiologist is essential for the medical assessment of a patient prior to anaesthesia for surgery or any other procedure. While the main purpose of the consultation is to assess and ensure that the patient is optimised before surgery it also includes other aspects of care listed in this section. The skills and judgment required are different and additional to those involved in the administration of anaesthesia.

8.1 The preanaesthetic consultation should preferably be performed by the the anaesthesiologist who is to administer the anaesthetic. When it is not possible there must be some means for the findings of the consultation to be conveyed to the anaesthesiologist administering the anaesthetic.

8.2 The  consultation should take place at an appropriate time before surgery and anaesthesia to allow for adequate optimisation and consideration of the various factors involved. In the case of emergencies it is recognised that this may not be always possible, but the medical assessment  should  be done just before the commencement of surgery.

8.3.The preanaesthetic consultation should include the following;

i. Relevant present and past medical history.

ii Review of current and past medication and allergies.

iii. A clinical examination of the patient.

iv. Review of laboratory, radiological and other investigations. If necessary the anaesthesiologist should request for other investigations.

v. Therapeutic measures if necessary should be also ordered  and carried out to optimise the patient.

8.4 There should be confirmation with the patient( or guardian where applicable) of consent for anaesthesia and surgery and the nature of the procedure. There should be discussion with the patient or guardian of details of anaesthesia which are relevant and of significance to the patient. This is also helpful in reassuring the patient.

8.5 There should be consultation with colleagues in other disciplines where appropriate.

8.6 A written summary of the preanaesthetic consultation should be available which becomes part of the patient record.

SECTION 9 - RESUSCITATION FACLITIES.

General.

It is recognised that there should be adequate  facilities provided for the patient being managed certain critical care areas outside the operating room and intensive care. These include the recovery room,  areas where  procedures carried out under monitored sedation anywhere in the hospital and clinic procedures done under local  analgesia. These facilities should include a range of emergency drugs and some resuscitation equipment. The list given is only a guideline and may have to be modified according to local circumstances

Emergency drugs                                           

1. Adrenaline

2. Atropine

3. Isoprenaline/Dopamine

4. Furosemide

5. Lignocaine

6. Na bicarbonate - 8.4% and 4.2%

7. Hydralazine

8. Nitroglycerin

9. Diazepam/Thiopentone

10. Naloxone

11. Aminophylline/Salbutamol

12. Dextrose 50% and 30%

13. IV fluids - crystalloids and colloids and administration sets.

Equipment

1. Syringes and needles of various sizes

2. Intravenous cannulae of various sizes

3. Chest tubes and drainage sets of various sizes.

4. Oropharyngeal and nasopharyngeal  airways of various sizes

5. Laryngoscopes and blades of different sizes

6. Endotracheal tubes of various sizes

7. Self inflating bag with masks ( ie Ambu bag)

8. Oxygen supply and means of delivery via flowmeters

9. Suction facilities

10. Access to monitoring equipment such as pulse oximeters and ECG 

11. Access to a defibrillator.

APPPENDIX 

PROTOCOL FOR CHECKING AN ANESTHETIC MACHINE BEFORE USE

(Adopted from Australian and New Zealand College of Anaesthetists Policy Document)
Check List

1.  Gases

2.  Flowmeters

3.  Vaporisers

4.  Pre-circuit leaks

5.  Breathing system selection

6.  Circle absorption system

7.  Scavenging system

8.  Other apparatus

1.  BULK GAS SUPPLY(Medical Gases)

    1.1  Check  wall gas panel lights are all normal and working.

    1.2  Check  the bulk gas gauges on the anaesthetic machine shows appropriate pressure  

           when connected.

    1.3  Check level of contents of all cylinders on the anaesthetic machine.

    1.4  Oxygen cylinders less than one-quarter full must be replaced.

    1.5  Test oxygen failure warning device.

           1.5.1  With nitrous oxide flowing at two litres / minute turn off or disconnect

                     machine oxygen supply.

           1.5.2  Press emergency oxygen button to bleed the oxygen in the machine.

                    The audible whistle indicating oxygen failure should be heard .

                    Machines fitted with devices to interrupt nitrous oxide flow  should do so 

                    within 10 seconds.

           1.5.3  Restore the oxygen supply to the machine and the audible whistle should

                     cease.

    1.6  Do the “One gas “ test to ensure that there is no crossed pressure hose.

           1.6.1  Check that wall probe for the high pressure gas hose for oxygen is connected 

                     to the correct wall outlet and to the oxygen inlet on the machine.

           1.6.2  Check that the oxygen analyser is correctly calibrated and that the low 

                     oxygen alarm is working.

           1.6.3   Keeping the oxygen supply “ ON “ turn off or disconnect all other gas 

                      sources.

           1.6.4   Bleed all other gases from the machine , then open all flowmeter controls

                      and check that only oxygen flows as detected by the oxygen analyser.

       1.7  Connect the wall probe for the high pressure gas hose for nitrous oxide to the 

             correct wall outlet and to the nitrous oxide inlet on the machine.

              1.7.1  Restore nitrous oxide flow to the machine  and ensure that the bobbin in 

                     the nitrous oxide flowmeter rises.

        1.8 In machines with antihypoxic devices it should be ensured that a minimum of 25% oxygen will be delivered across the range of gas flows normally used.

 2.  FLOWMETERS   

      2.1  Ensure that the bobbin moves freely.

      2.2  Ensure that the bobbins in all the flowmeters are at zero when their controls

             are turned off.

3.  VAPORISERS

3.1  Check each vaporiser in turn 

            3.1.1  That it is seated correctly and locked in place when applicable.

            3.1.2  That it can be turned ‘on’ and ‘off’.

            3.1.3  That it contains sufficient amount of the correct liquid agent.

            3.1.4  That the filling and emptying ports are closed.

4.  TEST FOR LEAKS UPSTREAM OF THE COMMON GAS OUTLET 

    4.1  Turn on the oxygen rotameter to two litres / minute and occlude the common gas

            outlet for ten seconds.  If the rotameter bobbin does not fall, take steps to detect

   
 the sites of leakage.

     4.2  Repeat this test with each vaporiser turned ‘off’ and ‘on’ in turn.

     4.3  If low flow technique with gas flow of less than one litre / minute are to be used

            more precise testing should be performed to determine the leakage flow rate.

5.  BREATHING SYSTEM SELECTION 

     5.1  Check that the gas supply at the common gas outlet is connected to the selected

            breathing system.

     5.2  Check that the tubes are of the appropriate size to meet the anticipated gas flows.

     5.3  Check that all the connections are firmly fitted and will not disconnect easily.

6.  CIRCLE ABSORPTION SYSTEM
 6.1  Soda lime - ensure that this is not exhausted.  Renew if necessary, and remove 

            the dust from soda lime when refilling canister.

6.2  To check the valve function and leaks in breathing system.

6.2.1  Attach a spare breathing bag to the patient connection end of the ‘Y’

          piece and close the expiratory valve.

        6.2.2  Fill both the bags by depressing the emergency oxygen button.

        6.2.3  Squeeze the two bags alternately to ensure that oxygen passes from one

                      bag to the other and check visually that each unidirectional valve functions

                      correctly.

         6.2.4  Simultaneously squeeze both bags to raise the pressure in the circuit to 

                      approximately 30 cm. water.  Maintain pressure for five seconds, to test for

                      major leaks.

          6.2.5  Open expiratory valve and check that gas spills easily when both bags are 

                      squeezed.

      6.3  Disconnect spare breathing bag and replace with a mask suitable for the patient.

7   SCAVENGING SYSTEM   

     7.1  Check that the scavenging system is connected to the selected breathing system.

     7.2  Check that all components of the scavenging system are unencumbered and 

            allow free gas flow.

     7.3  If negative pressure is used to aid scavenging check that this does not empty the 

            breathing system.

            7.3.1  Fill the breathing system with oxygen by occluding the patient outlet and 

                      depressing the emergency oxygen button.

            7.3.2  Check that the circuit does not empty when the valve is opened.

            7.3.3  Close the spill valve again when this check has been done.

8  APPARATUS MOUNTED ON THE ANAESTHETIC MACHINE.

 8.1  Other apparatus to be used in the conduct of the anaesthetic should be checked

           according to the protocol appropriate to the device.

  8.2  Special attention should be given to:

          8.2.1  Equipment for intubation of the trachea.

          8.2.2  Suction apparatus.

          8.2.3  Gas analysis devices.

          8.2.4  Monitoring apparatus.

          8.2.5  Ventilators.

           8.2.6  Disconnection alarm.  This should be checked to ensure that the alarm 

                     functions when the breathing system is disconnected from the patient

                     airway.        
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