PAEDIATRIC ANAESTHESIA CASE STUDIES

Case No 16.1
	The nurse calls you to the post anaesthetic care unit because after an uneventful tonsillectomy, a 2-year boy is tachypnoeic (40 breaths/minute) with stridor and intercostal recession.


What are the likely causes?

Stridor, intercostal recession and increased work of breathing all are signs of upper airway obstruction.

The most likely causes include:

1. Post-intubation croup.

2. Foreign body aspiration.

3. Laryngospasm (mild-moderate). If severe, there is complete closure of the vocal cords and there may be no airway noises as the airway is completely obstructed.

4. Anaphylaxis.
1. Maloney, E; Meakin, G. Acute stridor in children. Continuing Education in Anaesthesia, Critical Care & Pain, 2007, 7, 6: 183-6.
What would you do?

This is a medical emergency. Management should cover:

1. Airway – Ensure it is patent and look for potential foreign bodies causing obstruction e.g. pharyngeal pack.

2. Breathing – Give oxygen, and start nebulised adrenaline if it is post-intubation croup. Continuous Positive Airways Pressure (CPAP) may be required if it is laryngospasm.

3. Circulation – Adrenaline will be required if it is anaphylaxis.

4. Consider intubation if patient does not respond.

5. Intravenous steroids are useful for both post-intubation croup and anaphylaxis.

1. Maloney, E; Meakin, G. Acute stridor in children. Continuing Education in Anaesthesia, Critical Care & Pain, 2007, 7, 6: 183-6.
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Case No 16.2
	A 12-year old boy is undergoing a wound debridement and manipulation of a compound fractured femur. During the surgery his heart rate increases to 140 beats/minute and his capillary refill is greater than 3 seconds.


He weighs 35 kg. Estimate his blood volume. 

For children >10yrs, estimated blood volume is 70mls/kg. In this case, it is 2,450mls.

For children < 10yrs, estimated blood volume is 75ms/kg and for a neonate it is 80-90mls/kg.

1. Pescod, David. Developing Anaesthesia Textbook 1.6 p94.
2. McIndoe, A. “Anaesthetic emergencies.” (Chapter) p904.  Allman K, Wilson I. Oxford Handbook of Anaesthesia. Oxford University Press 2006.
What are the potential causes of his tachycardia?

Confirm first on ECG that this is sinus tachycardia.

Potential causes of sinus tachycardia in this scenario include:

1. Hypovolaemia from significant blood loss (>30%) – this would be consistent with a capillary refill time > 3 seconds.

2. Intraoperative pain and inadequate analgesia.

3. Inadequate anaesthesia.

4. Hypoxia.

5. Hypercarbia.

6. Infection/Sepsis.

7. Anaphylaxis.

8. Tension pneumothorax, haemothorax or tamponade.

9. Fat embolism (rare if surgery was done within 12 hours of accident).

10. Drugs e.g. atropine.
1. Pescod, David. Developing Anaesthesia Textbook 1.6 p144.
How do you differentiate between these causes?

To differentiate between the causes, an algorithm can be used – COVER ABCD – A SWIFT CHECK*.

C – Circulation, Colour and Capnograph.

O – Oxygen supply and Oxygen analyser.

V – Ventilation and Vaporiser.

E – Endotracheal tube and Eliminate machine.

R – Review monitors and Review equipment.

A – Airway.

B – Breathing.

C – Circulation.

D – Drugs.

A – Aware of Air and Allergy.

SWIFT CHECK of patient, surgeon, processes and responses.

*This algorithm can also be used to differentiate causes for other anaesthetic crises.

A sub-algorithm which can further differentiate the causes include:

1. Tachycardia with hypertension.

· Intraoperative pain and inadequate analgesia.

· Inadequate anaesthesia.

· Hypoxia.

· Hypercarbia.
2. Tachycardia with hypotension.

· Hypovolaemia.

· Infection/Sepsis.

· Anaphylaxis.

· Tension pneumothorax, haemothorax or tamponade.

· Fat embolism.

1. Watterson, LM; Morris, RW; Williamson JA; et al. Crisis management during anaesthesia: tachycardia. Qual Saf Health Care 2005 14:e10.
Outline your management.

Management should include going through the above algorithm and treating the probable cause, which in this case appears to be hypovolaemia from significant blood loss (>30%).

This would include:

1. Inform the surgeons and call for help.

2. Increase the inspired oxygen. 

3. Establish at least two IV access points and take blood for crossmatching.
4. Fluid resuscitate with crystalloid and/or colloid.
5. Give crossmatched, type specific or O negative blood if there is >40% of total blood volume loss and/or Hb < 7g/dL with ongoing bleeding.

6. With continuing haemorrhage, ensure warming and rapid transfusion devices are available.

7. Check coagulopathy and correct as indicated.
1. Watterson, LM; Morris, RW; Williamson JA; et al. Crisis management during anaesthesia: tachycardia. Qual Saf Health Care 2005 14:e10.
Case No 16.3
	An eight-year old girl has a left sided posterior mandibular swelling which is painful. She refuses to talk and is holding a cloth up to her mouth.


Discuss your preoperative assessment.

Your preoperative assessment should cover:

1. History from parents of:

· Breathing problems e.g. stridor, wheeze, hoarse voice, respiratory distress.

· Other medical problems.

· Anaesthetic history.

2. Examination (which is often difficult in the uncooperative child) of:

· Her limited mouth opening and determine whether it is due to pain or mechanical by providing adequate analgesia and reassessing. 

· Other anatomical features such as facial/mandibular asymmetry, limited neck movement, macroglossia and loose teeth.

· Signs of respiratory distress or increased work of breathing. 

Unfortunately, useful investigations such as CT or MRI are often difficult in the uncooperative child without anaesthesia.

1. Bew, S. Managing the difficult airway in children. Anaesthesia and Intensive Care Medicine, 2006; 7:5 : 172-4.

What are your major anaesthetic concerns?

The major concern here is a ‘can’t intubate, can’t ventilate’ scenario. This can be divided into a difficult mask airway ventilation, a difficult laryngoscopy, a difficult intubation or a combination of the three.

Outline your anaesthetic plan.

Preparation

· Parents and child should be informed of the risks associated with a difficult airway e.g. local trauma, airway swelling, bleeding, pain and your initial plan and contingency if it fails. 

· Prepare your equipment and make available the difficult airway trolley.

· Ensure the right sized face mask, airway devices and laryngoscopes.

· Ensure the correct dosages of drugs adjusted for weight.

· Ensure that experienced assistance is made available e.g. another consultant anaesthetist and ENT surgeon.

Premedication

· Consider anticholinergics to reduce secretions.

· Sedatives are generally contraindicated if there is suspicion of airway obstruction but should be balanced in favour of a small dose to avoid a distressed or combative child.

Induction

· Ideally, establish IV access before induction.

· Induce with sevoflurane or halothane with oxygen to maintain spontaneous ventilation.

From here, the following algorithm can be used:
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1. Bew, S. Managing the difficult airway in children. Anaesthesia and Intensive Care Medicine, 2006; 7:5 : 172-4.

2. Crocker, K; Black, AE. Assessment and management of the predicted difficult airway in babies and children. Anaesthesia and Intensive Care Medicine, 2009; 10:4 : 200-5.

Case No 16.4
	A six-year old girl has had left sided lower abdominal pain and fever for 4 days. She has been eating and drinking very little.


How can you assess her degree of dehydration?

Assessing degree of dehydration can be done on clinical signs and documented weight loss.

Weighing the child and comparing with any recent weight recordings provides the most accurate assessment of weight loss due to dehydration. Calculating percentage weight loss by clinical signs provides an estimation only.
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1. King, H; Cunliffe, M. Fluid and electrolyte balance in children. Anaesthesia and Intensive Care Medicine, 2006; 7:5 : 175-8.
Discuss what intravenous fluid she needs before and after surgery.

The anaesthetist must estimate:

· Replacement fluid.

· Maintenance fluid.

· Ongoing fluid losses.

Replacement fluid before surgery
· In moderate and severe cases of dehydration, correction should be given immediately with 20 mls/kg 0.9% (normal) saline boluses.

Maintenance fluid before and after surgery

· 4:2:1 rule should be used to calculate the hourly maintenance fluid requirements.

· 4mls/kg/hr for the 0-10kg.

· 2mls/kg/hr for the 10-20kg.

· 1mls/kg/hr for >20kg.

· Normal saline combined with 5% dextrose ( 20mmol/L of KCl is commonly used. Dextrose is included to prevent ketosis.

· Once the child is well, this can be changed to 0.45% saline with 5% dextrose ( 20mmol/L of KCl.

Maintenance fluid during surgery
· Normal saline is used without dextrose as the stress response often maintains the blood glucose concentration.

· If dextrose is used, this may cause hyperglycaemia.

Ongoing fluid losses

· Blood loss during surgery should be replaced with crystalloid in a ratio of 3:1 or with a colloid in a ratio of 1:1. 

· Transfusion of blood should be considered if Hb < 7 g/dL with ongoing bleeding.

· Additional losses resulting from nasogastric drainage, gut fistulae or peritoneal drainage should be replaced with normal saline ( 20mmol/L of KCl.

1. King, H; Cunliffe, M. Fluid and electrolyte balance in children. Anaesthesia and Intensive Care Medicine, 2006; 7:5 : 175-8.
How would you administer her anaesthetic?

Preoperatively 
· Establish intravenous access and resuscitate as indicated.
· Analgesia with paracetamol, NSAIDs and opioids as required.
· Explain to the mother and child of your plan.
Induction

· Given that the child has an acute abdomen and that intravenous access should be accessible, a rapid sequence induction should be performed.
Maintenance
· A volatile agent such as halothane or sevoflurane is satisfactory as long as there are no contraindications to its use e.g. malignant hyperthermia.

· Multi-modal analgesia and local anaesthetic to the surgical wound.

· Antiemetics.

· Check the temperature first in case there is a fever and monitor temperature intra-operatively to prevent hyperthermia. 

· If hypothermic, use forced air warmers set to a maximum of 37 degrees and warm IV fluids. Continue to monitor temperature intraoperatively and aim for normothermia.

Emergence
· Extubate in the lateral position when the child is almost or fully awake with her airway reflexes intact.
1. Berry, J; Waterhouse, P. Principles of paediatric anaesthesia. Anaesthesia and Intensive Care Medicine, 2007; 8:5 : 169-75.
Further reading





There is a correlation between phase of stridor and probably level of airway obstruction.





Inspiratory – above the cords (extrathoracic) e.g. croup, epiglottis.


Expiratory – below the cords (intrathoracic) e.g. foreign body.


Biphasic – at or below the cords e.g. foreign body, bacterial tracheitis.





1. Maloney, E; Meakin, G. Acute stridor in children. Continuing Education in Anaesthesia, Critical Care & Pain, 2007, 7, 6: 183-6.











