AIRWAY MANAGEMENT CASE STUDIES

Case 6.1
	Burmaa is a 40-year-old mother of three who has come in for a removal of a breast lump. She is anxious about the fact that she had a very sore throat after her last anaesthetic.


What are the options for airway management for a short procedure such as breast lump removal?

Options for airway management will depend on whether the surgery can be done under local anaesthesia or requires a general anaesthetic.

If a general anaesthetic is required, the options will then depend on the airway assessment as well as the patient’s risk of aspiration. These are face mask ventilation, laryngeal mask airway and intubation with an endotracheal tube.
1. Rucklidge, M. “Anaesthesia for breast surgery” (Chapter) p536. Allman K, Wilson I. Oxford Handbook of Anaesthesia. Oxford University Press 2006.
What further information would you seek from her about her previous anaesthetic?

Not only should you find about the ease of mask ventilation and endotracheal intubation but should also include:

· Type of surgery and how long ago.

· Adverse reactions to drugs including:

· PONV.

· Anaphylaxis.

· Malignant hyperthermia.

· Other anaesthetic complications including:

· Dental damage.

· Awareness.

1. Pescod, David. Developing Anaesthesia Textbook 1.6 p9.
2. Baker, B; Jenkins, K. “Anaesthetic Risk” (Chapter) p19-21. Allman K, Wilson I. Oxford Handbook of Anaesthesia. Oxford University Press 2006.
Are there any other features on history or examination that would indicate that she requires tracheal intubation?

Tracheal intubation would be indicated if she was at risk of aspiration.

On history this includes:

· Gastrooesophageal reflux.

· Dysphagia.

· Gastrointestinal motility disorders.

· Metabolic disorders e.g. diabetes.

· Obesity.

· Pregnancy.

· Drugs (e.g. morphine).
1. Pescod, David. Developing Anaesthesia Textbook 1.6 p15.
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Her mouth opening is restricted. What degree of mouth opening would you be concerned about?

The patient should be able to open their mouth so that their interincisor distance is approximately more than three fingers breadth. The lower limit of normality is 3.7cm in young people.
A distance less than 3cm makes intubation difficulty more likely, and less than 2.5cm makes LMA insertion difficult. Less than 2cm makes LMA insertion impossible.
1. Pescod, David. Developing Anaesthesia Textbook 1.6 p17.
2. Calder, I. “Identification of the difficult airway.” Anaesthesia and Intensive Care Medicine 9:8, Elsevier 2008: 348-350.
3. Cranshaw, J; Cook, T. “Airway assessment and management” (Chapter) p918-922. Allman K, Wilson I. Oxford Handbook of Anaesthesia. Oxford University Press 2006.
Outline how you would assess her airway at the bedside before tracheal intubation.

General examination:

· Existing breathing problem (e.g. stridor).

· Difficult in sleeping in the supine position.

· Abnormal voice quality.


Specific:

· Mouth opening (as described above).

· Atlanto-occipital joint movement.

· Jaw movement (ability to protrude mandible forward).
· Thyro-mental distance (should be more than 6cm).
· Sterno-mental distance (should be more than 12cm).
· Visualization of oropharyngeal structures (Mallampati score).
· Identifying the cricothyroid membrane.

Predicting difficultly in mask ventilation:

· History of Obstructive Sleep Apnea (OSA) or snoring.
· Presence of beard (obviously not applicable in this case).
· Obese (Body Mass Index (BMI)  > 26 kg/m2).
· Age > 55 years.
· No teeth.
1. Pescod, David. Developing Anaesthesia Textbook 1.6 p17-18.
2. Calder, I. “Identification of the difficult airway.” Anaesthesia and Intensive Care Medicine 9:8, Elsevier 2008: 348-350.
Case 6.2
	You are called to the recovery room to assess a young woman who has just had a D&C for a blighted ovum.  The nurse is concerned because her saturation has started to fall.


Outline your assessment of the situation.

To determine the cause, your assessment should cover:
· Airway. 

· Establish a clear airway.

· Breathing.

· Confirm the patient is breathing oxygen and the circuit has not been disconnected.

· Check that the patient’s breathing is adequate.

· Circulation.

· Check for low cardiac output by looking at the patient’s heart rate and blood pressure.

· Anaesthetic history.

· Look at amount of narcotics or benzodiazepines given.

· Check to see if muscle relaxants were given along with reversal.

· Review notes to see if there was any airway trauma or complications.

· Medical history.

· Check for pre-existing respiratory disease (e.g. asthma).

· Physical examination.

· Expose the patient.

· Ensure there is no on-going bleeding.

· Listen to the chest for equal air entry while looking for signs of stridor, bronchospasm, pneumothorax, pulmonary oedema or aspiration.
1. Pescod, David. Developing Anaesthesia Textbook 1.6 p145-146 and 182.
What are the causes of hypoxia in recovery?

The causes of hypoxia would include:

· Decreased inspired oxygen due to:

· Disconnected or low oxygen supply.

· Decreased ventilation due to:

· Decreased conscious state.

· Increased airway resistance from asthma, upper airway obstruction.

· Decreased oxygen diffusion due to:

· Pneumothorax.

· Aspiration.

· Pulmonary oedema.

· Decreased cardiac output due to:

· Bleeding.
1. Pescod, David. Developing Anaesthesia Textbook 1.6 p145-146 and 182.
2. McIndoe, A. “Anaesthetic emergencies” (Chapter) p874-876. Allman K, Wilson I. Oxford Handbook of Anaesthesia. Oxford University Press 2006.
What are some simple airway manoeuvres you could use to try and relieve airway obstruction in recovery?

Simple airway manoeuvres include:

· Extending the neck and pulling the jaw forward.

· Inserting an artificial airway (e.g. oropharyngeal or nasopharyngeal airway).

· Turning the patient on to their side.
1. Pescod, David. Developing Anaesthesia Textbook 1.6 p55.
Outline your management of inadequate ventilation after a general anaesthetic.

The management of inadequate ventilation will include assessment of the patient’s airway, breathing and circulation, and reviewing the anaesthetic history, medical history along with performing a physical examination to diagnose the cause. It is important to remember to always administer oxygen whilst doing this.

	Cause of inadequate ventilation
	Specific management

	Decreased ventilatory drive from narcotics or benzodiazepines.
	· Naloxone (100 mcg increments) will reverse hypoventilation due to opioids.

· Flumazenil (0.2 mg) will reverse hypoventilation due to benzodiazepines.

	Weak respiratory muscles due to inadequate reversal of neuromuscular blockade.
	· Reverse with neostigmine 2.5mg plus atropine 1.2mg.

	Airway obstruction due to pharyngeal obstruction from a sagging tongue in the unconscious patient.
	· Often simple airway manoeuvres (as described above) is enough. 



	Airway obstruction from laryngospasm, foreign body or airway oedema.
	· May require assisted manual ventilation and even intubation.


1. Pescod, David. Developing Anaesthesia Textbook 1.6 p145-146.
Case 6.3
	You have induced a general anaesthetic for an emergency laparotomy. After giving the suxamethonium, you perform a laryngoscopy only to find that you cannot see the larynx and only the tip of the epiglottis is visible.


What can you do to improve the view at laryngoscopy?

The scenario here involves an unanticipated difficult intubation during a rapid sequence induction.

The assistant can apply backwards, upwards and rightwards pressure (BURP) on the thyroid cartilage. Alternatively, you can manipulate the cricoid (which includes reducing cricoid force) until there is a good view of the larynx and then have the assistant hold the cricoid in that position.
You should also check that the position of the patient is correct with the neck flexed and the head extended.
1. Pescod, David. Developing Anaesthesia Textbook 1.6 p63.
2. Henderson JJ; Popat MT; Latto IP; Pearce, AC. “Difficult Airway Society guidelines for management of the unanticipated difficult intubation.” Anaesthesia, 2004, 59, p675-694.
Are there any special devices or techniques that you can use to achieve successful tracheal intubation?

You should have no more than 3 attempts at laryngoscopy using these special devices and techniques as repeated attempts increase airway oedema and can make it hard to mask ventilate.

Intubation aids are:

· Rigid stylets.

· Flexible bougie seeking clicks as the bougie hits tracheal cartilages or hold up at a maximum distance of 45cm indicating the bougie is held up in the bronchial tree.

· Intubating laryngeal mask

Alternative laryngoscopes if readily available:

· Different size Macintosh blade.

· Different size McCoy blade.

· Miller (straight) blade.

· McCoy blade.
1. Pescod, David. Developing Anaesthesia Textbook 1.6 p61.
You find that you cannot intubate this patient and that the saturations have started to fall. What can you do to improve the patient’s oxygenation?

Proceed to oxygenate with 100% O2 and ventilate using a face mask and a oropharyngeal or nasal airway with a 1 or 2 person mask technique.


Consider reducing cricoid force if ventilation is still difficult.
1. Henderson JJ; Popat MT; Latto IP; Pearce, AC. “Difficult Airway Society guidelines for management of the unanticipated difficult intubation.” Anaesthesia, 2004, 59, p675-694.
The saturations fall to 70% during the next minute. What is your immediate response?

Your immediate management would be to call for help.

This would be followed by inserting an LMA or Proseal LMA and reducing cricoid force during insertion as it impedes positioning and ventilation through the LMA.
If you succeed, a risk-benefit assessment needs to be made with regards to the risks of delaying surgery against the risk of proceeding with a suboptimal airway. In most cases, the safest plan is to postpone surgery and awaken the patient to consider an awake fibreoptic intubation. 

1. Henderson JJ; Popat MT; Latto IP; Pearce, AC. “Difficult Airway Society guidelines for management of the unanticipated difficult intubation.” Anaesthesia, 2004, 59, p675-694.
What will you do if you cannot intubate or ventilate this patient?

If ventilation is impossible and serious hypoxaemia is developing and the patient has not begun to spontaneously ventilate despite the use of suxamethonium, then rescue techniques for the ‘can’t intubate, can’t ventilate’ scenario should be implemented without delay.
This would include either a cannula cricothyroidotomy or a surgical cricothyroidotomy.
1. Henderson JJ; Popat MT; Latto IP; Pearce, AC. “Difficult Airway Society guidelines for management of the unanticipated difficult intubation.” Anaesthesia, 2004, 59, p675-694.
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Further reading


Other indications for tracheal intubation include:


Requirement for intermittent positive pressure ventilation (IPPV).


Requirement for muscle relaxation.


Restricted access or shared airway (e.g. ENT surgery).


Restricted access to patient (e.g. neurosurgery).





Non-anaesthetic indications include:


Cardiopulmonary resuscitation.


Respiratory failure requiring IPPV.


Decreased Glasgow Coma Scale (less than 9).


Airway obstruction.


Facial burns and inhalational injury.


Prolonged IPPV.





1. Grover, A; Canavan, C. “Tracheal intubation.” Anaesthesia and Intensive Care Medicine 8:9, Elsevier 2007: 347-351.








Further reading


Cannula cricothyroidotomy


Equipment: Kink-resistant cannula and high pressure ventilation system.


Technique:


Insert cannula through cricothyroid membrane.


Maintain position of cannula.


Confirm tracheal position by air aspiration.


Attach ventilation system to cannula.


Commence cautious ventilation.


Confirm ventilation of lungs and exhalation through upper airway.


If ventilation fails or any other complication develops (e.g. surgical emphysema), convert immediately to surgical cricothyroidotomy).





Surgical cricothyroidotomy


Equipment: Scalpel (size 10) and small cuffed tracheal or tracheostomy tube (size 5.5 or 6).


Technique:


Identify cricothyroid membrane.


Stab incision through skin and membrane. Enlarge incision by rotating the scalpel 90( to make a triangular hole and also with blunt dissection.


Caudal traction on cricoid cartilage with tracheal hook.


Insert tube and inflate cuff.


Ventilate with low pressure.


Verify tube position and pulmonary ventilation.





1. Henderson JJ; Popat MT; Latto IP; Pearce, AC. “Difficult Airway Society guidelines for management of the unanticipated difficult intubation.” Anaesthesia, 2004, 59, p675-694.











