ANAESTHETIC EQUIPMENT CASE STUDIES

Case 3.1
	Hulan is a 16 year old boy who was riding in the back of a truck when he fell onto the road and was hit by a jeep. He has a compound fracture of his left tibia and multiple abrasions on his face and chest. He is fully conscious but in pain. Haemodynamically he is stable but needs to go to surgery.


When you do the anaesthetic machine test you discover a large leak. How do you determine the site of the leak?

	Possible site of leak
	How to check

	High pressure system (pipeline, cylinders)
	· Check that pipeline pressure reads 400 kpa and that connections are secure. 

· Check that cylinder pressure is stable and that connections are secure.

· Given the high pressures involved, a leak should be obvious here as gas escaping will produce a loud whistling sound.

	Low pressure system (flowmeters, vaporisers, pressure release valve, common gas outlet) 
	· Check the flow meters for cracks.

· Check that vaporiser-filling ports are closed.
· Set a flow of oxygen of 5 litres/min and, with the vaporizer turned off, temporarily occlude the common gas outlet and if there is no leak from the vaporizers, the flowmeter bobbin should dip.

	Breathing system
	· Close the APL valve and occlude the patient end, applying a fresh gas flow of 300 ml/min and ensuring that a pressure of greater than 30cm H2O is sustained.


1. Pescod, David. Developing Anaesthesia Textbook 1.6 p38-42.
You fix the leak and continue with the anaesthetic. Ten minutes after the rapid sequence induction, the oxygen failure alarm activates. How do you manage this situation?

The alarm signifies that there is oxygen pipeline supply failure.

A possible algorithm would be:

1. Turn on back up oxygen cylinder.

2. Close APL valve and reduce gas flows to a minimum ((250mls/min) to conserve oxygen.
3. Hand ventilate through the circle system.

4. Ensure adequate inspired oxygen.

5. Maintain anaesthesia with volatile agent if possible and ensure adequate end-tidal agent concentration. 

6. If this is not possible, start total intravenous anaesthesia.

7. Call for additional oxygen cylinders and replace as required.

8. Disconnect failed pipeline from the wall and do not re-use until formally tested.

9. Call the theatre manager to assess the extent of the failure through the hospital and the reserve supplies of oxygen.

10. Communicate with surgeons to either continue or finish surgery depending on the supplies of oxygen.

1. Weller, J; Merry, A; Warman, G; Robinson, B. “Anaesthetists’ management of oxygen pipeline failure: room for improvement.” Anaesthesia 2007, 62, pages 122-126.

A full oxygen cylinder is attached to the anaesthetic machine yoke but there is a large leak. What are the possible causes for the leak?

Possible causes include:

1. Oxygen cylinder connected to the wrong inlet (pin index).

2. The connection between the tank and its hanger yoke not screwed on tightly enough.

3. Wear and tear of the washer (Bodek seal).

4. Wear and tear of the one-way check valve.

1. Lovell, T. “The anaesthetic machine.”  Anaesthesia and Intensive Care 2004, pages 85-88.

2. Sinclair, C; Muthu, T; Barker, I. “Modern anaesthetic machines.” Continuing Education in Anaesthesia, Critical Care & Pain, Volume 6 Number 2, 2006, pages 75-78.

	The surgeons have used alcoholic cleaning solution and are using diathermy. You are providing anaesthesia with oxygen, nitrous oxide, halothane and morphine. During the surgery a fire starts on the patient’s drapes.


What are the factors required to produce a fire? Identify these factors in your theatre.

For a fire to occur and be maintained, the following 3 factors are required:

1. Oxygen

2. Fuel

3. Heat or ignition source

	Factors
	Present in theatre

	Oxygen
	· Delivered oxygen.

· Delivered nitrous oxide.

	Fuel
	· Alcohol based antibacterial skin prep.

· Surgical drapes

· Tracheal tubes

· Body hair

· Dry swabs or gauze

	Heat or ignition source
	· Surgical diathermy

· Static electricity


1. Muchatuta, N. “Fires and explosions.”  Anaesthesia and Intensive Care 2007, pages 457-460.

What is your management of this fire?

Management will be dependent on the size and significance of the fire.

Small fires

· Pat out fire with gloved hand or towel.

· Flood the area with sterile water or saline.

Large fires

· Remove burning material from patient and extinguish.

· Temporarily stop flow of 100% oxygen to patient.

· Swiftly care for patient. Re-establish ventilation with air and avoid oxygen until risk of fire has passed. Treat any injuries.

Significant fire where evacuation is necessary

· Rescue patient.

· Alert staff in other theatres. Activate alarm.

· Confine smoke and fire: close doors; shut down gas, vacuum and power systems as necessary.

· Evacuate from theatre to a predetermined area.
1. Muchatuta, N. “Fires and explosions.”  Anaesthesia and Intensive Care 2007, pages 457-460.

What are the potential hazards of surgical diathermy?

Potential hazards from surgical diathermy include:

· Potential heat source and most likely to cause ignition. The risk is greater in cutting mode than coagulation mode and with monopolar diathermy than bipolar.

· Monopolar diathermy has the capacity to damage small delicate structures from excessive heat. 

· Monopolar can also produce current through metal prostheses and pacemakers, heating them up and causing surrounding tissue damage.

· Burns can occur with stray capacitance if there is a poor connection between the passive electrode and the patient, and there is an earthed object such as a drip stand touching the patient.

· Interferes with ECG monitors and pacemakers. 

· Smoke and vapour generated contains many different chemicals which may be a potential hazard to health.
1. Muchatuta, N. “Fires and explosions.”  Anaesthesia and Intensive Care 2007, pages 457-460.

2. Tooley, M; Thomas, I. “Surgical diathermy.”  Anaesthesia and Intensive Care Medicine 2007, pages 464-467.

	At the completion of surgery as Hulan is waking up he begins to vomit. When you try to suction his mouth you have no suction.


What would you do?

Management would be:

1. Get help with someone assigned to fix the suction.

2. Put patient head down in the lateral position.

3. Apply cricoid pressure if tolerated.

4. Try to clear the airway manually.

5. Give oxygen.

6. If patient is not protecting his airway and has aspirated, re-intubate with cricoid. Patient will then need to be treated accordingly with suction (if working), bronchoscopy and lavage. If CXR is abnormal and patient is unsuitable for extubation, they will require antibiotics and high dependency care.
1. Kluger, M; Visvanathan, T; Myburgh, J; Westhorpe R. “Crisis management during anaesthesia: regurgitation, vomiting and aspiration.” Quality and Safety in Health Care 2005; 14:e4.
Describe the features of an anaesthetic suction system.

The basic features consists of:

· Pump to generate a vacuum with a minimal flow rate of 35 l/min of air and at least 600 mmHg of negative pressure. This can be powered by electricity, compressed gas or by hand/foot.

· A reservoir large enough to hold aspirated fluid but not too large to prolong the time it will take to achieve a vacuum.

· Transfer and suction tubing with a suction nozzle or catheter at the end.
1. Pescod, David. Developing Anaesthesia Textbook 1.6 p38.
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Further reading


Additional components would include:


A cut-off valve preventing spillage and contamination if the reservoir overfills.


A bacterial filter between the collection vessel and the pump.


Foam prevention with addition of methylated spirits or silicone based emulsions.


A vacuum control valve or regulator.


A vacuum gauge.





1. Poolacherla, R; Nickells, J. “Suction devices.” Anaesthesia and Intensive Care Medicine 7:10, 2006, pages 354-355.











