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APLS ANZ 5th Edition Course Materials

Skill stations – Airway and breathing



PRACTICAL SKILL STATION
Airway and breathing
KEY TEACHING OBJECTIVES
Each candidate should receive practical instruction on the following:

1. basic airway opening manoeuvres and clearance 

2. oxygen delivery

3. oropharyngeal airway insertion

4. nasopharyngeal airway insertion

5. mouth-to-mask ventilation including chin lift and jaw thrust manoeuvres with mask application

6. bag-mask ventilation 

7. orotracheal intubation of an infant or small child

8. orotracheal intubation of an older child

9. ventilation with bag through tracheal tube

10. laryngeal mask airway insertion demonstration only

11. discussion of the procedure for Rapid Sequence Induction of anaesthesia and their role as an assistant

During the course of this station the indications for and complications of each of the manoeuvres should be revised.
If time permits a demonstration of Laryngeal Mask Insertion should occur.

EQUIPMENT REQUIRED
LMA model 

Adult Intubation heads x 2

Antibacterial wipes x 2

Bandage

Catheter Mounts:

child - anatomical 2, 3

Connectors

Endotracheal tube introducers x 2

Endotracheal tubes: 

2.5 - 9.0 mm uncuffed (in 0.5 increments) x 1

3.5 mm uncuffed x 4

7.5 cuffed x 1

Face Masks with and without reservoirs

Gum Elastic Bougee:

infant - circular 01, 1, 2.

Infant Intubation heads x 2

Laryngoscope handles x 2: 


Adult curved blade x 2 


Paediatric straight blade x 2

Nasopharyngeal airways 6 x 2

Oropharyngeal airways:
(000, 00, 0, 1, 2, 3.) x 2


(4, 5, 6) x 2

Oxygen masks with reservoir x 2

Oxygen Tubing x 2

Paediatric Magills

Paediatric yankauer suckers x 2

Pocket mask x 2

Resusci babes x 2

Self-inflating bags with reservoir and oxygen tubing: 
240 mL x 2




500 mL x 2

Soft suction catheters x 2

Spare batteries for laryngoscopes

Spare bulbs for laryngoscopes

Stethoscopes x 2

Stop Clock & Batteries

Syringe 10 mL
Tape to tie in endotracheal tube and LMA

Tongue depressors x 4

Jug of ice to stiffen tubes 

For LMA demonstration:

Laryngeal mask airway:  



sizes 1, 1.5, 2 and 2.5 

Lubricant

Syringe to inflate cuff

Suction

ENVIRONMENT

The manikins and equipment should be arranged on two separate stations.  One for the small child and one for the older child. The tables should be arranged in such a way as to allow candidates and instructors free movement around them.  In order to observe the procedures in detail and in the correct orientation, the candidates are encouraged to stand adjacent to the instructor at the head-end of the manikin.  

PLAN

Set
"In this session I am going to revise the airway opening techniques used in basic life support and then teach you how to use simple airway adjuncts to help maintain an airway.  You will then be taught how to ventilate a patient using first a mouth-to-mask technique and then the bag-valve-mask with both the one and two-person techniques. Then, I am going to teach you how to prepare for and then successfully carry out oral intubation in both the small and larger child. You will also be shown how the laryngeal mask is used (although you will not be taught how to use it). This will be followed by a discussion on RSI (rapid sequence induction of anaesthesia) and how you may assist in this procedure.

These skills will be taught for infants and children."
Dialogue
This station is taught using the 4 part technique as described previously in the Pocket Guide to Teaching for Medical Instructors.  The following sequence/methods should be taught:

BASIC AIRWAY POSITIONING AND CLEARANCE
Head tilt/chin lift

1.
Place the hand nearest to the child's head onto the forehead
2.
Apply pressure to gently tilt the head back to achieve the following degrees of tilt:


INFANT


CHILD

Neutral


Sniffing

3.
Place the fingers of the other hand under the chin and lift gently upwards.

Jaw thrust
1.
Place two or three fingers under the angle of the mandible bilaterally.
2.
Lift the jaw upwards.

Suctioning

Tonsil tipped


Soft


Mucus extractor

Positioning – briefly discuss positioning of infant /small child on flat surface, whereas older child (and adult) would have pillow under head. A rolled pillow case or small towel may be useful in younger patients under neck to help stabilise head. This may also be of use during intubation (see below)

MOUTH-TO-MASK VENTILATION
1.
Apply the mask to the face, using the manoeuvres described below.  Chin lift manoeuvre: Place the thumb placed over upper margin of the mask (over the bridge of the nose), the middle finger under the tip of the chin, and the index finger around the lower margin of the mask.  In this position the middle finger and thumb are apposed using a pincer movement.  This opens the airway and secures the position of the mask allowing the other hand to be used to ventilate using the self-inflating bag.

[image: image6.png]opIS

Advanced Poediatric
e



OR [image: image2.jpg]



a) Jaw thrust manoeuvre:  both hands are used to pull the jaw forward and secure the mask, whilst avoiding a rotating movement. Place the appropriate sized mask gently in its correct position on the face. Place the thumbs over the upper rim of the mask overlying the zygomatic arch on both sides.  Place the 3rd or 4th fingers (depending on hand size) behind the angle of the mandible, while the index fingers are placed over the lower rim of the mask.  If the fingers behind the mandible and the thumbs are now pulled towards each other, the jaw is pulled forward and the mask is firmly secured to the face without rotating the neck.   Place the palms of the hands against the sides of the head to the head and neck (particularly if the elbows can rest on a firm surface).
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2.
Ensure an adequate seal. 

3.
Blow into the mouth port, observing the resulting chest movement. 

4.
Ventilate at 12-20 breaths/minute depending on the age of the child.

5.
Attach oxygen to the face mask, if instantly available.

BAG AND MASK VENTILATION 

Ensure that the equipment is properly assembled and functioning, that there is oxygen tubing connected to the in port and that a reservoir bag is in place to ensure high oxygen concentration.

1.
Apply the mask to the face, using a jaw thrust grip, with a thumb holding the mask.

2.
Ensure an adequate seal. 

3.
Squeeze the bag observing the resulting chest movement. Avoid excessive volumes or very rapid inflations as these will tend to inflate the stomach and increase the risk of regurgitation

4.
Ventilate at 12-20 breaths/minute depending on the age of the child.

A two-person technique may be used. In this case one rescuer should maintain the mask seal with both hands, while the second person squeezes the self-inflating bag.

It should be emphasised that bag and mask ventilation is the key skill for non-anaesthetists.
OROPHARYNGEAL AIRWAY INSERTION
If the gag reflex is present, it is best to avoid the use of an oropharyngeal tube or other artificial airway, since they may cause choking, laryngospasm or vomiting. 

1.
Select an appropriate size of Guedel airway.

 Centre of the mouth to the angle of the jaw

1
2.
Open the mouth using the chin lift taking care not to move the neck if trauma has occurred.

3.
Use a laryngoscope blade or a tongue depressor to aid insertion of the airway `the right way up'.  This also provides the opportunity to examine the oropharynx for foreign material.

4.
Re-check airway patency and look for improvement. 

5.
If necessary, consider a different size from the original estimate.

6.
Provide oxygen with a face mask and reservoir, consider ventilation by pocket mask or bag and mask.

NASOPHARYNGEAL AIRWAY INSERTION (discuss only as manikins are not made for this procedure)
Assess for any contraindications such as a base of skull fracture.  

1.
Select an appropriate size (length and diameter).

PRIVATE 
Lateral edge of the nostrils to the tragus of the ear

2
2.
Lubricate the airway with a water-soluble lubricant.

3.
Insert the tip into the nostril and direct it posteriorly along the floor of the nose (rather than upwards).

4.
Gently pass the airway past the turbinates with a slight rotating motion. As the tip advances into the pharynx, there should be a palpable ‘give’.

5.
Continue until the flange rests on the nostril.

6.
If there is difficulty inserting the airway, consider using the other nostril or a smaller size from the original estimate.

7.
Re-check airway patency. 

8.
Provide oxygen, consider ventilation by pocket mask or bag and mask.

TECHNIQUE OF OROTRACHEAL INTUBATION

(for immediate intubation in the apnoeic child or following RSI in the planned intubation)

Infant or small child using a straight-blade laryngoscope

1. Ensure that adequate ventilation and oxygenation by face mask are in progress. The patient should be monitored by ECG and pulse oximeter throughout and after the procedure.  Adequate pre-oxygenation should always be carried out if possible. However, it should be realised that as one of the indications for intubation is failure to ensure adequate patency by any other means, this may not always be possible. 

2. Prepare and check equipment. (before inducing RSI if used under these circumstances), including selection of  an appropriately sized tube, but prepare a range of sizes, including the size above and below the best estimate (see chapter 5). 

3. Ensure manual immobilisation of the neck by an assistant if cervical spine injury is possible.  Because of the relatively large occiput, it may be helpful to place a folded sheet or towel under the baby’s back and neck to allow extension of the head.
4. Straight blade laryngoscopes should be advanced down the midline (i.e, not sweeping the tongue out of the way). The entire soft tissue apparatus of the glottis is then advanced forwards (including the epiglottis- which may trigger a vagal stimulus). The blade is not designed to sweep the tongue, unlike the curved Mackintosh blade.  Lift the epiglottis forward.  The vocal cords should be sought in the mid-line directly underneath.  One key to success is to keep the laryngoscope blade in the midline.  It is easy to obscure the view by either looking too far to the left or too far to the right into either piriform fossa or by inserting the blade too far past the larynx and down into the oesophagus.  In the circumstance where the laryngoscope blade has been inserted too far into the oesophagus, if the blade is cautiously and slowly withdrawn the vocal cords may suddenly pop into view.  

In the unconscious baby being intubated by the relatively inexperienced doctor, it is often easiest to place the laryngoscope blade well beyond the epiglottis.  The laryngoscope blade is placed down the right side of the tongue into the proximal oesophagus.  With a careful lifting movement, the tissues are gently tented up to “seek the midline”.  The blade is then slowly withdrawn until the vocal cords come into view.  In some situations, it may be better to stay proximal to the epiglottis to minimise the risk of laryngospasm.  This decision must be based on clinical judgement. 

5. The tube should then be inserted through the cords with due attention to the fact that in small children the trachea is very short.  Whilst it is important to not insert the tube too far, thereby avoiding inadvertent bronchial intubation, it is much more dangerous to have a tube which is too short as this maybe displaced at any time by movement of the child’s head.  

6. Following intubation, placement of the tube should be confirmed by:

· observing bilateral and symmetrical movement of the chest, 

· auscultation of the chest and abdomen, 

· monitoring carbon dioxide by either colour-change capometry or end-tidal capnography. This is the definitive test for trachel tube placement. [Note that exhaled CO2 may be low or absent in cardiac arrest.]

7. If endotracheal intubation is not achieved in 30 seconds, discontinue the attempt, ventilate and oxygenate by mask and try again. If intubation is not successful after two attempts, seek help, if available.
8. Once the tube is inserted and fixed firmly into place arrangements should be made to obtain a chest x-ray to confirm correct tube length.  The end of the tube on x-ray should be below the level of the vocal cords, but above the carina.  

Older child using a curved-blade laryngoscope
1. Ensure that adequate ventilation and oxygenation by face mask are in progress and patient monitoring established..

2. Prepare and check equipment. (before inducing RSI if used under these circumstances), including selection of  an appropriately sized tube, but prepare a range of sizes, including the size above and below the best estimate (see chapter 5).

3. Ensure manual immobilisation of the neck by an assistant if cervical spine injury is possible.

4. Hold the laryngoscope in the left hand and insert it into the mouth along the right side, displacing the tongue to the left.

5. Visualise the epiglottis and place the tip of the laryngoscope anterior to it in the vallecula.  The epiglottis is then pulled forwards by anterior pressure in the vallecula as demonstrated in the illustration.
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6. Gently but firmly lift the handle towards the ceiling on the far side of the room being careful not to lever on the teeth.

7. Insert the endotracheal tube into the trachea, concentrating on how far the tip is being placed below the vocal cords.  The tip should lie at least 2 cm below the vocal cords, depending on age.  If the tube has a “vocal cord level” marker, place this at the vocal cords.  Be aware that flexion or extension of the neck may cause migration downwards or upwards, respectively.
8. Inflate the cuff if present, to provide an adequate seal.  
Following intubation, placement of the tube should be confirmed by:

· observing bilateral and symmetrical movement of the chest, 

· auscultation of the chest and abdomen, 

· monitoring carbon dioxide by either colour-change capometry or end-tidal capnography. This is the definitive test for trachel tube placement. [Note that exhaled CO2 may be low or absent in cardiac arrest.]

9. If endotracheal intubation is not achieved in 30 seconds, discontinue the attempt, ventilate and oxygenate by mask and try again. If intubation is not successful after two attempts, seek help, if available.
10. Fix tube firmly in place. Once the tube is in place obtain a chest x-ray to confirm correct placement.
Complications of endotracheal intubation

These include:
· Oesophageal intubation.  This is the most dangerous complication of attempted intubation.  Will cause severe hypoxia if not immediately recognised and is particularly dangerous when it occurs secondary to tube misplacement. 
· Endobronchial intubation, resulting in lung collapse and / or risk of pneumothorax.
· Severe hypoxia from a prolonged attempt to intubate should not occur.  Chipping or loosening of the teeth.  This is more likely in the trauma patient and in the age group of children shedding their deciduous teeth.
· Over extension of the neck does not aid intubation, it in fact makes the vocal cords more difficult to visualise.
Exacerbation of an existing cervical spine injury leading to neurological deterioration should be preventable with a high index of suspicion and the use of trained assistant to provide immobilisation during airway manipulation.
The following should be demonstrated and discussed only if appropriate for the candidates: the Instructor can decide if the group has made good progress with the skill station so far and therefore can take the station further or that the group require consolidation on the skills already taught.
INSERTION OF THE LARYNGEAL MASK AIRWAY (LMA) – DEMONSTRATION ONLY
Procedure

1. Whenever possible, ventilate the patient with 100% oxygen using a bag–valve–mask device before inserting the LMA. During this time, check that the LMA and cuff are working with a syringe and have lubricant and suction to hand.

2. Deflate the cuff, until it is only partially inflated (having it completely deflated can make insertion harder, and the risk of trauma greater) and lightly lubricate the back and sides of the mask.

3. Tilt the patient’s head (if safe to do so), open the mouth fully, and insert the tip of the mask along the hard palate with the open side facing, but not touching the tongue (Figure 20.4 a).

4. Insert the mask further, along the posterior pharyngeal wall, with your index finger initially providing support for the tube (Figure 20.4 b). Eventually resistance is felt as the tip of the LMA lies at the upper end of the oesophagus (Figure 20.4 c).

5. Fully inflate the cuff. The LMA will rise up slightly at this point.

6. Secure the LMA with adhesive tape and check its position during ventilation as for a tracheal tube. You will not usually obtain a completely gas–tight fit.

7. If insertion is not accomplished in less than 30 seconds, re–establish ventilation using a bag–valve–mask. 

Complications

· Incorrect placement is usually due to the tip of the cuff folding over during insertion. The LMA should be withdrawn and reinserted.

· Inability to ventilate the patient, because the epiglottis has been displaced over the larynx. Withdraw the LMA and reinsert ensuring that it closely follows the hard palate. This may be facilitated by the operator or an assistant lifting the jaw upwards. Occasionally rotation of the LMA may prevent its insertion. Check that the line along the tube is aligned with the patient’s nasal septum; if not, reinsert.

· Coughing or laryngeal spasm is usually due to attempts to insert the LMA into a patient whose laryngeal reflexes are still present.

· Inadvertant displacement. This is very common with smaller LMAs, usually due to rotation once a circuit or self–inflating bag is attached.
RAPID SEQUENCE INDUCTION AND INTUBATION 

Introduction

As resuscitation and stabilisation improve due to application of the APLS principles fewer children will require intubation when they are in extremis.

Conversely, more will require intubation as a planned urgent rather than emergent procedure as part of stabilisation or prior to transfer to definitive care.

Intubation may need to be carried out in the referring hospital prior to the arrival of a retrieval team and will require anaesthesia/sedation and muscle relaxation if the child is conscious. The technique used to secure the airway rapidly and safely in this situation is known as rapid sequence induction of anaesthesia.

Rapid Sequence Induction

This has largely been the province of anaesthetists for whom it is a core skill.  However, it may also fall within the remit of Paediatricians and Emergency Medicine specialists

Crucially, the person carrying out the procedure should be a confident, competent and experienced intubator. They should have at least one and preferably two skilled assistants and all equipment available as previously listed for intubation. In particular, they should have the patient on a tilting trolley or bed and have available a powerful high volume sucker. They must have a plan of action for a failed intubation.  It is also appropriate for those clinicians who will not have the skills to perform RSI to learn about the technique so that they can provide support for those who undertake it. 

Steps in rapid sequence induction:

1. Prepare as above

2. Preoxgenate with 100% O2 for at least 3 minutes

3. Induce anaesthesia using a sedative or anaesthetic induction agent [see drugs later]

4. Apply cricoid pressure via your skilled assistant. Cricoid pressure causes compression of the oesophagus against the vertebral body behind, thereby preventing passive regurgitation of gastric contents. It may enhance the safety of the intubation, but needs to be applied carefully and skilfully by an assistant specifically trained in the technique. It should be noted that in the trauma patient at risk of C spine injury cricoid pressure should be applied with a two handed technique with the second hand BEHIND the neck to provide additional stabilisation [in addition to the assistant who is stabilising the cervical spine by manual in line immobilisation].  The safety and value of cricoid pressure during emergency intubation is not clear.  Therefore, the application of cricoid pressure should be modified or discontinued if it impedes ventilation or the speed or ease of intubation.

5. Administer a rapid acting short lasting muscle relaxant, for example suxamethonium.

6. Check that intubation is successful in the usual way.
DRUGS

It must be stressed that ALL sedative and anaesthetic drugs may cause cardiovascular collapse in the ill, particularly the hypovolaemic, child and should therefore be used only by those familiar with them.

Drugs to support the failing circulation should be immediately to hand and the sedative /anaesthetic drugs should be given with extreme caution often in very low doses. 
Anaesthetic induction agents, which may be used are:

	Drug
	Dose
	Important Notes

	Ketamine


	Dose 1-2 mg per Kg


	Potent analgesia, dissociative anaesthesia,  less hypotensive

Causes  intra cranial  pressure to rise and should not be used where head injury or potentially high ICP

	Propofol
(unfamiliarity with this drug has led to deaths on induction)

	Dose in a healthy child around 5 mg per kg, but 1-2 mg may suffice in a sick child


	Most commonly used induction agent therefore familiar. Very good intubating conditions, but much less CVS stability.

	(Thiopental) Thiopentone

(unfamiliarity with this drug has led to deaths on induction)

	Dose in healthy child at least 5mg per kg but 1-2 mg may be enough in a sick child

	Historically the agent of choice

Very smooth onset, but may induce marked cardiovascular impairment.

	Sedative drugs
	Again, much lower doses may be needed in the sick child. 
	Benzodiazepines: Midazolam is the most commonly used drug in this group

Opioid drugs:

Fentanyl and Morphine are commonly used


Closure
All candidates must be given a formal opportunity to ask questions at this point. Once these have been answered to the candidate’s satisfaction, the session can be closed by repeating the sequence of basic airway manoeuvres carried out in this station.

BEWARE!

The two major problems of this station are anaesthetist candidates and time. It is often assumed that anaesthetists will be familiar with the skills taught and the tendency is to ignore them and concentrate on the remaining candidates. Although they may have the skills, they may not have a system. One way round this is to let them demonstrate and teach the skills while the instructor reinforces the sequence. 

Because there is a great deal to cover on this station, it is very easy to run out of time, with the result that not all candidates are able to practice the skills. It is the instructor’s responsibility to ensure that if this is the case, the appropriate candidates are brought back at a suitable time and allowed to complete the station.      

ASSESSMENT TECHNIQUES
The candidate's performance should be assessed informally during the session.  This is recorded on a mark sheet and reported back to the faculty meeting.  
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