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PRACTICAL SKILL STATION
Surgical airway
Key Teaching Objectives

Each candidate should receive practical instruction on the following:

1. Needle Cricothyroidotomy

2. Surgical Cricothyroidotomy

During the course of this station the indications for and complications of each of the manoeuvres should be reviewed.

Equipment Required
Disposable Scalpels (#3 plastic handles, #10 & #11 blade cartridges)
Scissors x 1

Curved artery forceps x 3

Tracheostomy tubes 3.5 - 5.0

Endotracheal tubes (ETT) size 3.0 – 6.0

IV catheters 14g x 10 (orange)

Syringes 2ml, 5ml x 4, 20ml x 2

3-way taps x 2
3-way tap & extension tubing x 2

Oxygen tubing x 2

O2 flow modulator set (display only if available)

Suction catheter size 10 x 2

Luer lock 2ml syringe x 2

Elastic bands

Larynx models x 3

Neck cricoid skin flap x 2 (Laerdel)

Masking tape

Sleek tape or gaff tape

½ thickness skin foam strips x 5 (5cm width)

Sharps container

Lubricant spray

Larynx head model

For LMA demonstration:

Laryngeal mask airways - size 1-3 (laryngeal masks)

Lubricant
Syringe to inflate cuff

Ambubag & O2 tubing

ALS infant & junior manikin (intubatable)

Environment
The room should be divided into two, one station should be set-up for the surgical airway demonstration and another station should be set up for needle cricothyroidotomy and LMA Demonstration.  Each station will require one or two tables, which should be set-up in such a way as to allow free access on all sides. 

Plan

Set

"During this session you are going to be taught how to carry out a needle cricothyroidotomy and transcricoid ventilation and you will be taught the technique of surgical airway. We will also have a demonstration of laryngeal mask insertion.”
Dialogue

This station is taught using the 4-part technique described in the Preface to Practical Procedures. The following techniques should be taught:
Needle Cricothyroidotomy

This technique is simple in concept, but far from easy in practice. In an emergency situation the child may be struggling and attempts to breathe or swallow may result in the larynx moving up and down:
1. Attach a cricothyroidotomy cannula–over–needle (or, if not available, an intravenous cannula and needle) of an appropriate size to a 5 mL syringe.

2. Place the patient in a supine position.

3. If there is no risk of cervical spine injury, extend the neck, perhaps with a towel under the shoulders.

4. Identify the cricothyroid membrane by palpitation between the thyroid and cricoids cartilages.

5. Prepare the neck with antiseptic swabs.

6. Place one hand on the neck to identify and stabilise the cricothyroid membrane and to protect the lateral vascular structures from needle injury.

7. Insert the needle and cannula through the cricothyroid membrane at a 45° angle caudally, aspirating as the needle is advanced.

8. When air is aspirated, advance the cannula over the needle, being careful not to damage the posterior tracheal wall. Withdraw the needle.

9. Recheck that air can be aspirated from the cannula.

10. Attach the hub of the cannula to an oxygen flow meter via a Y–connector. Initially the oxygen flow rate (in litres) should be set at the child’s age (in years).

11. Oxygenate by occluding the open end of the Y–connector with a thumb for 1 second to direct gas into the lungs. If this does not cause the chest to rise the oxygen flow rate should be increased by increments of 1 litre and the effect of 1 second’s occlusion of the Y–connector reassessed.
12. Allow passive exhalation (via the upper airway) by taking the thumb off for 4 seconds.

13. Observe chest movement and auscultate breath sounds to confirm adequate oxygenation.

14. Check the neck to exclude swelling from the injection of gas into the tissues rather than the trachea.

15. Secure the equipment to the patient’s neck.

16. Having completed emergency airway management, arrange to proceed to a more definitive airway procedure, such as tracheostomy or intubation if more skilled help has arrived.

Important notes: 

There are two common misconceptions about tracheal insufflation. The first is that it is possible to ventilate a patient via a needle cricothyroidotomy using a self–inflating bag. The maximum pressure from a bag is approximately 3.5 kPa (35 cmH2O – the blow–off valve pressure) and this is insufficient to drive gas through a narrow cannula. In comparison, wall oxygen is provided at a pressure of 4 atmospheres (approximately 400 kPa or 4000 cmH2O). The second misconception is that expiration can occur through the cannula, or through a separate cannula inserted through the cricothyroid membrane. This is not possible. The intratracheal pressure during expiration is usually less than 3 kPa (30 cmH2O) – less than one–hundredth of the driving pressure in inspiration. Expiration must occur via the upper airway, even in situations of partial upper airway obstruction. Should upper airway obstruction be complete, it is necessary to reduce the gas flow to 1–2 L/min. This provides some oxygenation but little ventilation. 

Nevertheless, insufflation buys a few minutes in which to attempt surgical airway.  
Surgical Cricothyroidotomy
This should only be considered in the older child (12 years or over):
1. Place the patient in a supine position.

2. If there is no risk of neck injury, consider extending the neck to improve access. Otherwise, maintain a neutral alignment.

3. Identify the cricothyroid membrane.

4. Prepare the skin and, if the patient is conscious, infiltrate with local anaesthetic.

5. Place one hand on the neck to stabilise the cricothyroid membrane and to protect the lateral vascular structures from injury.

6. Make a small vertical incision in the skin and press the lateral edges of the incision outwards, to minimise bleeding.

7. Make a transverse incision through the cricothyroid membrane, being careful not to damage the cricoid cartilage.

8. Insert a tracheal spreader, or use the little finger to enlarge the hole. (The handle of the scalpel can be used by inserting it through the incision and twisting it through 90° to open the airway, however the risk to staff of a blood covered scalpel blade now pointing away from the patient makes this technique less preferable.) 
9. Insert an appropriately sized endotracheal or tracheostomy tube. It is advisable to use a slightly smaller size than would have been used for an oral or nasal tube.

10. Ventilate the patient and check that this is effective.

11. Secure the tube to prevent dislodgement. 

Complications of cricothyroidotomy

These include:

· Asphyxia.

· Aspiration of blood or secretions.

· Haemorrhage or haematoma.

· Creation of a false passage into the tissues.

· Surgical emphysema (subcutaneous or mediastinal).

· Pulmonary barotrauma.

· Subglottic oedema or stenosis.

· Oesophageal perforation.

· Infection.

Finally

Advise candidates to familiarise themselves with the equipment and its location in their own institution for all these techniques on their return to their place of work. 

Closure
Candidates should be given a formal opportunity to ask any questions, when these have been answered to the candidates' satisfaction, the session can be closed by repeating the procedures used.

Assessment Technique
A record of candidates’ performance during the station should be kept for faculty reference.
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