EYE, ENT, DENTAL, MAXILLOFACIAL AND HEAD AND NECK SURGERY CASE STUDIES

Case 13.1 

	Aruina was brought in to your hospital with an open eye injury following a fall from a horse. She has just eaten lunch and she is feeling nauseated. The surgeon wants to fix her eye as soon as possible.


What factors will influence your choice of anaesthetic?

The issues that will influence your choices are:

1. Presenting problem – penetrating eye injury.

2. Preoperative assessment identifying any co-morbidities such as cardiovascular or respiratory disease.

3. Adult versus a child.

4. Risk of aspiration with a full stomach and presence of nausea.

5. Emergency operative repair versus delaying until stomach is empty.

6. Risk of extrusion of the vitreous, haemorrhage and lens prolapse with elevation of intra-ocular pressure either pre- (from agitation, pain or vomiting) or peri-operatively (from suxamethonium and laryngoscopy).

7. Potential airway problems.
1. Farmery, A. “Ophthalmic surgery.” (Chapter) p646-662.  Allman K, Wilson I. Oxford Handbook of Anaesthesia. Oxford University Press 2006.

Describe the anaesthetic technique you will use.

If the surgery cannot be delayed and given the factors listed above, Aruina will require a general anaesthetic with a rapid sequence induction (RSI), a RAE or reinforced tube and intermittent positive pressure ventilation (IPPV). 

Preoperatively, patient should be given paracetamol and/or non-steroidal anti-inflammatories  (NSAIDs) for analgesia. Opioids if needed should always be given with an anti-emetic to avoid vomiting. A prokinetic agent (metoclopramide) and aspiration prophylaxis (sodium citrate) can also be administered.

If the surgery can be delayed until her stomach is empty and there are no contraindications to a laryngeal mask airway (LMA), then she should have a general anaesthetic with this technique as it avoids laryngoscopy and provides a smoother emergence.

Intra- and post-operative management is discussed below.

1. Farmery, A. “Ophthalmic surgery.” (Chapter) p662.  Allman K, Wilson I. Oxford Handbook of Anaesthesia. Oxford University Press 2006.

What can you do to reduce intraocular pressure during induction, during the operation and on emergence?

Induction if a RSI is required
· Avoid mask pressure over the eye during pre-oxygenation.

· Maintain a degree of head tilt.

· Avoid suxamethonium if possible as it causes a transient increase in intra-ocular pressure (IOP) and consider a modified rapid sequence induction with rocuronium if no airway problems are anticipated.

· If in doubt, use suxamethonium with a large dose of induction agent (e.g. propofol) which reduces IOP and counter-balances suxamethonium’s effect on IOP.
· The pressor response from laryngoscopy can be moderated with intravenous (IV) fast acting opioids (e.g. alfentanil or remifentanil), IV lignocaine (1mg/kg) or IV esmolol.

· Do not rush intubation until induction drugs have their full effect. 
Intraoperative

· Avoid hypercapnia and hypoxia with IPPV. Hypercapnia can decrease IOP if required.

· Aim for a stable and low blood pressure and heart rate by titrating maintenance agents (e.g. propofol infusion or volatiles) with an alfentanil or remifentanil infusion.

· If possible, provide analgesia with a local anaesthetic block.

· Antiemetic prophylaxis.

Emergence without coughing
· Remove airway device deep. This however may not be possible if the case was done as an emergency due to the risk of aspiration.

· IV lignocaine (1mg/kg) 2 mins before emergence can be used.

· Consider using a remifentanil based technique to extubate the patient awake.
1. Farmery, A. “Ophthalmic surgery.” (Chapter) p646-662.  Allman K, Wilson I. Oxford Handbook of Anaesthesia. Oxford University Press 2006.
2. Pritchard, N. General anaesthesia for ophthalmic surgery. Anaesthesia and Intensive Care Medicine, 2007; 8:9: 397-400.
Case 13.2
	Ganbat is a four-year-old boy who has presented for an adenotonsillectomy. He has had recurrent tonsillitis and his mother says he has a runny nose at the present time. He is not cooperative and does not allow you to examine him.


What are the indications for tonsillectomy?

Indications for tonsillectomy (( adenoidectomy) are divided into absolute and relative.

Absolute indications are:

1. Extreme obstruction of the nasopharyngeal or oropharyngeal airways causing obstructive sleep apnoea (OSA).

2. Tonsillar obstruction of the oropharynx that interferes with swallowing.

3. Malignant tumour of the tonsil.

4. Uncontrollable haemorrhage from tonsillar blood vessels.

Relative indications are:

1. Recurrent acute throat infections.

2. Chronic tonsillitis unresponsive to antimicrobial treatment.

3. Tonsillar obstruction that alters voice quality.

4. Refractory halitosis.

5. More than one episode of peritonsillar abscess.

6. Refractory pharyngeal carriage of Group A beta-haemolytic Streptococci in a carrier who is in close contact with a person who has had rheumatic fever or lives in a household in where infection occurs frequently.

1. Paradise, J. “Tonsillectomy and adenoidectomy in children” (Chapter). Olshansky B, Manaker S. Uptodate Online 17.2.
What features on the history will influence your choice of anaesthetic?

Features on history that will influence your choice of anaesthetic include:

· Active or recent upper respiratory tract infection (URTI) - If the nasal secretions are not clear and the child is systemically unwell, the case will need to be cancelled and postponed for 4 weeks from the time the URTI has resolved.

· Recurrent sort throats with large tonsils.

· Respiratory pattern at night and daytime somnolence suggestive of OSA.

· Co-existing syndromes e.g. Down’s syndrome which is associated with an anatomically difficult airway, OSA, atlanto-occipital instability and congenital cardiac defects.

· History suggestive of bleeding

· History of post-operative nausea and vomiting.
1. Lawson, R. Anaesthesia for paediatric ENT surgery. Anaesthesia and Intensive Care Medicine, 2006; 7:5: 161-164.

2. Singh, P; Whyte, S. Anaesthesia for elective ear, nose and throat surgery in children. Anaesthesia and Intensive Care Medicine, 2009; 10:4: 186-190.
Describe your anaesthetic technique in detail and discuss the reasons behind your choice of anaesthetic.

	Anaesthetic technique
	Reason

	Pre-operative

· Consider premedication (e.g. midazolam 0.5mg/kg up to 20mg orally) if there is no evidence of upper airways obstruction or history of OSA. 

· Paracetamol 20mg/kg orally ( a non-steroidal anti-inflammatory if no history of bleeding.


· Consider anticholinergic e.g. glycopyrrolate or atropine.


· Consider inhaled salbutamol, ipratropium and corticosteroids.
	· Calms child.



· Produces analgesic levels postoperatively.



· Reduces airway secretions.



· Reduces autonomically mediated airway complications.

	Intra-operative
· Inhalation induction with sevoflurane ( N2O or 100%  oxygen if there is a question of upper airway obstruction.


· Use a south facing oral RAE tube and intubate under deep anaesthesia ( opioids (e.g. alfentanil 20mcg/kg)


· Anti-emetics (e.g. ondansetron 0.1mg/kg up to 4mg and dexamethasone 0.15mg/kg up to 4mg)

	· Maintains airway patency and spontaneous ventilation and does not initially require intravenous access.

· ‘Gold standard’ in securing an airway but it is important there is sufficient depth of anaesthesia to obtund airway reflexes

· Decreases post-operative nausea and vomiting.

	Post-operative
· Please see the next question.
	


1. Lawson, R. Anaesthesia for paediatric ENT surgery. Anaesthesia and Intensive Care Medicine, 2006; 7:5: 161-164.

2. Singh, P; Whyte, S. Anaesthesia for elective ear, nose and throat surgery in children. Anaesthesia and Intensive Care Medicine, 2009; 10:4: 186-190.

3. Tait, AR; Malviya, S. Anesthesia for the Child with an Upper Respiratory Tract Infection: Still a Dilemma? Anesth Analg 2005;100:59–65.
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How will you manage emergence from anaesthesia and his extubation?

The important points are:

1. Ensure the pharynx and the back of the nasopharynx are clear of blood and secretions under direct vision before extubation.

2. Position the child in left lateral position with slight head down tilt to facilitate safe drainage of any blood.

3. Extubate under deep anaesthesia to avoid reflex constriction of the airways or extubate awake with intact reflexes to clear any secretions. Although there are no randomised studies looking for differences in complications, observational studies have showed no difference and therefore the choice is determined by clinical conditions (e.g. preference for awake extubation in children with OSA) and the preference of the anaesthetist.
1. Lawson, R. Anaesthesia for paediatric ENT surgery. Anaesthesia and Intensive Care Medicine, 2006; 7:5: 161-164.

2. Singh, P; Whyte, S. Anaesthesia for elective ear, nose and throat surgery in children. Anaesthesia and Intensive Care Medicine, 2009; 10:4: 186-190.

3. Tait, AR; Malviya, S. Anesthesia for the Child with an Upper Respiratory Tract Infection: Still a Dilemma? Anesth Analg 2005;100:59–65.
You are called to the ward by the surgeon three hours later because Ganbat has just vomited a large amount of blood. How will you assess the degree of blood loss?

Assessment of blood loss in a child is different and more difficult than that of an adult as:

· Normal vital signs vary with age.

· Blood volume is relatively larger (neonates 90mls/kg, infants 80mls/kg, children 70mls/kg).

· Children compensate for large intravascular losses (30-40%) before becoming hypotensive.

Assessment should cover:

· Estimation of blood vomited but being aware that this may not be a true indication of the total volume of blood swallowed.

· Appearance looking for signs of decreased perfusion – e.g. pallor, decreased consciousness.

· Breathing looking for respiratory distress or failure.

· Circulation looking for cool skin, slow capillary refill, tachycardia and differences between central and peripheral pulses.
· Check haemoglobin quickly ( haematocrit.

1. Lawson, R. Anaesthesia for paediatric ENT surgery. Anaesthesia and Intensive Care Medicine, 2006; 7:5: 161-164.

2. Gobrindram, A; Patel, A. ENT emergencies. Anaesthesia and Intensive Care Medicine, 2008; 9:7: 306-308.

3. Roberts, F. “Tonsillectomy/adenoidectomy: child.” (Chapter) p612-613.  Allman K, Wilson I. Oxford Handbook of Anaesthesia. Oxford University Press 2006.
The surgeon says that he needs to take Ganbat back to theatre. Outline your management and describe your anaesthetic technique.

Ensure there has been adequate fluid resuscitation ( blood as indicated (Hb < 7-10g/dL) prior to anaesthesia. It is also important to have skilled assistance and two suckers available.

There are 2 accepted anaesthetic technique for induction.

1. Rapid sequence induction. The advantage is that it is a quick and familiar technique but the disadvantage is the possibility of vision being obscured by blood in the airway.

2. Inhalational induction with the child in the left lateral head down position. The advantage is that it allows blood to gravitate away from the larynx and allows time for laryngoscopy but the disadvantage is that it takes longer and is an unfamiliar technique.

Other important points include:

· Smaller sizes of tracheal tube need to be available in case of airway oedema.

· Stomach should be emptied with a large bore nasogastric tube.

· Patient should be extubated fully awake.
1. Lawson, R. Anaesthesia for paediatric ENT surgery. Anaesthesia and Intensive Care Medicine, 2006; 7:5: 161-164.

2. Gobrindram, A; Patel, A. ENT emergencies. Anaesthesia and Intensive Care Medicine, 2008; 9:7: 306-308.

3. Roberts, F. “Tonsillectomy/adenoidectomy: child.” (Chapter) p612-613.  Allman K, Wilson I. Oxford Handbook of Anaesthesia. Oxford University Press 2006.
Case 13.3

	Tsahim is a 55-year-old herder and needs a thyroidectomy for a large goitre. You meet him on the ward the night before surgery where he has been admitted. He is a smoker but otherwise well. 


Outline your preoperative assessment.
History and examination should look for:

Signs and symptoms associated with a goitre (commonly due to iodine deficiency)

· Positional dyspnoea and dysphagia.

· Expiratory stridor suggestive of tracheomalacia with longstanding goitre.

· Vena caval obstruction.
Signs and symptoms associated with hyperthyroidism (as a possible cause of his goitre)

· Atrial fibrillation, tachycardia, proptosis.

Airway
· Size of goitre plus evidence of tracheal deviation.

· Inter-incisor distance.

· Thyromental distance.

· Degree of protrusion of lower teeth.

· Head and neck mobility.

· Observation of pharyngeal structures.

Other active problems and symptoms
· Any cardiorespiratory disease or associated endocrine disorders (e.g. phaeochromocytoma).

Anaesthetic history
· Previous procedures or anaesthetic problems.

Family history

· Anaesthetic problems.

Drug history
· Current drugs.
· Allergies.
Routine investigation

· Thyroid function tests.
· Full blood examination
· Urea and electrolytes including calcium.
· Chest x-ray.
1. Farling, PA. Thyroid disease. Br J Anaesth 2000; 85: 15-28.

2. Batchelor, A. “Thyroidectomy” (Chapter) p554-557.  Allman K, Wilson I. Oxford Handbook of Anaesthesia. Oxford University Press 2006.
What further preoperative testing would you like to perform?

Other preoperative tests which may be useful include:

1. Examination by an Ear, Nose and Throat surgeon to document any vocal cord dysfunction, fibre-optic or indirect laryngoscopy examination of the airway.

2. Computerized tomography (CT) to provide views of retrosternal goitres.

3. Magnetic resonance imaging (MRI) to provide sagittal, coronal and transverse views.

4. Respiratory function tests to show evidence of possible upper airway obstruction.
1. Farling, PA. Thyroid disease. Br J Anaesth 2000; 85: 15-28.
2. Batchelor, A. “Thyroidectomy” (Chapter) p554-557.  Allman K, Wilson I. Oxford Handbook of Anaesthesia. Oxford University Press 2006.
Describe your major concerns for management of the anaesthetic.

Major concerns associated with a goitre will be:

· Induction:

· Unexpected difficult airway – equipment to manage this must be readily available.

· Expected difficult airway – consider awake fibreoptic or awake blind nasal (if no fibreoptic scope available) or inhalational induction with surgeon available and scrubbed to perform either a rigid bronchoscopy or a surgical tracheostomy.

· Significant respiratory symptoms e.g. stridor – consider inhalational induction.

· Intraoperative:

· Potential for large blood loss and prolonged operating time – consider invasive monitoring e.g. arterial line.

· Protect eyes with padding especially with exophthalmos intra-operatively.
· Thyroid crisis (if hyperthyroidism is the cause of the goitre).
· Postoperative

· Haemorrhage with tense swelling of the neck – may need to return to theatre to remove sutures and clot.

· Tracheomalacia or bilateral recurrent laryngeal nerve palsies – may require re-intubation and surgical tracheostomy.

· Pain – consider superficial cervical plexus block or subcutaneous infiltration with local anaesthetic.

Specifically for retrosternal goitres, major concerns will be:

· Compression of mediastinal structures with loss of muscle tone with the use of muscle relaxants – consider awake fibreoptic or inhalational induction and use a reinforced ETT and get below the level of the obstruction.

1. Farling, PA. Thyroid disease. Br J Anaesth 2000; 85: 15-28.
2. Batchelor, A. “Thyroidectomy” (Chapter) p554-557.  Allman K, Wilson I. Oxford Handbook of Anaesthesia. Oxford University Press 2006.
How will you manage his extubation?

The incidence of respiratory complications during extubation is greater than that at intubation. Potential complications include coughing, oxygen desaturation, laryngospasm and respiratory obstruction. Coughing at extubation should be avoided as best possible although Tsahim’s history of smoking may make this difficult.

Techniques to avoid this include:

1. Ensure that there has been full reversal of muscle relaxation if muscle relaxants have been used.

2. Extubate under deep anaesthesia.

3. Use of intravenous of fast acting opioids (e.g. remifentanil or alfentanil) or topical/intravenous lignocaine just prior to awake extubation.

1. Farling, PA. Thyroid disease. Br J Anaesth 2000; 85: 15-28.
2. Batchelor, A. “Thyroidectomy” (Chapter) p554-557.  Allman K, Wilson I. Oxford Handbook of Anaesthesia. Oxford University Press 2006.
He has been in recovery for half an hour and the nurse calls you in urgently because she is concerned about his airway. She says he has stridor and is starting to desaturate. What could be causing the stridor?

Stridor is caused by turbulent airflow from upper airway obstruction.

Causes include:

1. Haemorrhage with tense swelling of the neck.

2. Tracheomalacia.

3. Bilateral recurrent laryngeal nerve palsies.

4. Laryngeal oedema from intubation or allergic reaction.

5. Foreign body.
1. Farling, PA. Thyroid disease. Br J Anaesth 2000; 85: 15-28.
2. Batchelor, A. “Thyroidectomy” (Chapter) p554-557.  Allman K, Wilson I. Oxford Handbook of Anaesthesia. Oxford University Press 2006.
The surgeon says he needs to take him back to theatre for an immediate evacuation of a haematoma. Describe your management of this situation.

This is an anaesthetic emergency and early re-intubation is preferable because as the haematoma expands, it compresses the airway making intubation potentially more difficult.

Quickly assess his airway, breathing and circulation, ensuring adequate oxygenation and aiming for stable haemodynamics within the short time frame prior to induction. If the patient is in respiratory distress, the sutures or clips should be removed at the bedside to evacuate the blood and clot. Otherwise transfer patient to theatre immediately.

Management of his airway during induction will be based on any problems involved in the prior induction of anaesthesia. Often utilizing the same technique is safe with the surgeon scrubbed and prepared to evacuate the haematoma immediately.
1. Farling, PA. Thyroid disease. Br J Anaesth 2000; 85: 15-28.
2. Batchelor, A. “Thyroidectomy” (Chapter) p554-557.  Allman K, Wilson I. Oxford Handbook of Anaesthesia. Oxford University Press 2006.
Twelve hours later, the nurse says that Tsahim is tachycardic and febrile. What could be causing the problem? How should he be managed?

Differentials would include:

1. Thyroid crisis.

2. Malignant hyperthermia (MH).

3. Sepsis.

This is potentially a medical emergency and immediate management would include:

1. Assess and maintain airway, breathing and circulation.

2. Differentiate between thyroid crisis, MH and sepsis (which can be difficult).

· Presence of muscle rigidity, metabolic acidosis, a higher mixed venous CO2  and creatine kinase is suggestive of MH.

· Hypotension is suggestive of sepsis although can also develop with cardiac failure during a thyroid storm or an episode of MH.

· Hypocapnea is also suggestive of sepsis.

3. Call for help.

4. Actively cool and treat as indicated. 

· Propranolol, hydrocortisone, propylthiouracil and iodine for a thyroid storm.

· Dantrolene, correct acidosis, hyperkalaemia and promote diuresis in MH.

· Antibiotics, fluid ( inotropes in sepsis.
1. Batchelor, A. “Thyroidectomy” (Chapter) p554-557.  Allman K, Wilson I. Oxford Handbook of Anaesthesia. Oxford University Press 2006.
2. Blanshard, H. “Thyroid disease” (Chapter) 158-159.  Allman K, Wilson I. Oxford Handbook of Anaesthesia. Oxford University Press 2006.
Case 13.4

	Tsungaa is twenty and had been hit in the face with a railway sleeper. There has been no loss of consciousness but she has black eyes and there is clear fluid and blood from the nose. She has an obvious maxillary depression. The surgeon would like to take her to theatre to fix her facial fractures. 


How will you assess Tsungaa’s airway?

Assessment should include:

· Inspection of deformity, swelling, dental damage or loss, nasal patency, mouth opening, Mallampati score and neck movement.
· Review plain radiographs (chest x-ray, cervical spine, submental-vertical views of the paranasal sinuses or lateral skull), CT and/or MRI scans.
1. Curran, JE. Anaesthesia for facial trauma. Anaesthesia and Intensive Care Medicine, 2008; 9:8 : 338-343.

Tsungaa is unable to open her mouth. What are the options for airway management? Outline the advantages and disadvantages of each.

Limited mouth opening can be due to trismus caused by pain or mechanical reasons (e.g. fracture of the condyle in the articulation of the temporomandibular joint or fracture of the zygomatic arch of the temporal bone pushing bony segments onto the coronoid process of the mandible).  

	Options
	Advantages
	Disadvantages

	Oral intubation with a rapid sequence induction.
	· Quick.

· Avoids a surgical procedure and scar.

· Technically easy.

· Suitable for Le Fort I and II fractures.
	· Possibility of can’t intubate, can’t ventilate scenario if limited mouth opening is due to mechanical reasons.

· Does not allow for intermaxillary fixation (IMF).

· Relatively contraindicated in Le Fort III fractures.


	Awake fibreoptic nasal intubation.
	· Allows for IMF.

· Avoids a surgical procedure and scar.

· Maintains airway.

· Does not require mouth opening.


	· Nose must be unblocked.

· Risks of nasal haemorrhage and sinusitis.

· Relatively contraindicated in Le Fort II and III fractures because there is a risk of passage of the ETT into the cranium and theoretical risks of meningitis.

· Not suitable for prolonged postoperative ventilation.

	Awake retrograde intubation.
	· Minimally invasive and avoids a surgical procedure and scar.
· Maintains airway.

· Does not require direct view of the larynx.
	· Blind technique – no visual confirmation of ETT in the right place.

· Relatively contraindicated in Le Fort II and III fractures because there is a risk of passage of the guide wire into the cranium and theoretical risks of meningitis.

· 

	Awake tracheostomy.
	· Allows for IMF.

· Maintains airway.

· Does not require mouth opening.

· Safest option.

· Suitable for long-term ventilation and weaning.
	· Invasive technique.

· Risks of haemorrhage, infection, tracheal stenosis and tracheomalacia.


1. Curran, JE. Anaesthesia for facial trauma. Anaesthesia and Intensive Care Medicine, 2008; 9:8: 338-343.

Further reading





A large number of tonsillectomies have been safely undertaken using a laryngeal mask airway (LMA). It is comparable to endotracheal tube (ETT) with a throat pack in preventing lower airway soiling with blood, and it causes less airway complications in young children who have an URTI.





A comparison between a LMA and ETT is described in the following table.


�
LMA�
ETT�
�
Ease of insertion�
May be difficult with large tonsils.�
Requires deep anaesthesia.�
�
Airway protection�
Good protection from blood but none against gastric contents.�
Good protection against gastric contents and blood (with a throat pack).�
�
Surgery�
May impair surgical access.�
Clear view.�
�
Recovery�
Smoother emergence without tracheal stimulation and airway reflexes intact if removed awake.�
Extubating deep provides smoother emergence but leaves the airway unprotected.�
�



The choice at the end of the day is determined by the preference of the anaesthetic and surgical team.
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