PACU CASE STUDIES

Case No 8.1
	Odgerel has severe vomiting in recovery after an appendicectomy. 


What are the risk factors for postoperative nausea and vomiting (PONV)?

	
	Established risk factors
	Probable risk factors

	Patient factors
	· Female.

· Non-smoker.

· History of PONV or motion sickness.

· Mid-childhood (6-16 year age group).
	· Better ASA status.

· History of migraine.

· Family history of PONV.

· Pre-operative anxiety.

	Anaesthetic factors
	· Volatile anaesthesia.

· Nitrous oxide.

· Opioids (pre-, peri- and postoperatively)
	· Increasing duration of general anaesthesia.



	Surgical factors
	· Increasing duration of surgery.
	· Gynaecological surgery.

· ENT surgery.

· Strabismus surgery.

· Intra-abdominal surgery.

· Neurosurgery.

· Minimal perioperative IV fluids.
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What are the potential adverse effects of severe vomiting after surgery?

Adverse effects of severe vomiting are on:

1. Morbidity

· Wound dehiscence.

· Oesophageal rupture.

· Electrolyte abnormalities.

· Pulmonary aspiration.

2. Patient satisfaction

· Surveys show PONV is the most feared side-effect.

3. Cost

· Each episode of vomiting delays discharge from recovery by 20mins and 1% of day surgery patients are admitted because of it.
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How could you treat the vomiting?

Management of vomiting includes:
1. Treating reversible causes.

· Oxygen for hypoxia.

· Treat hypotension and ensure adequate IV hydration.

· Treat pain.

· Stop any procedures or medication which may be causing the vomiting.

2. Pharmacological interventions.

· 5-HT3 antagonists e.g. ondansetron 4mg.

· D2 antagonists e.g. droperidol 0.625-1.25mg. Metoclopramide has not been shown to be effective for PONV.

· H1 antagonists e.g. promethazine 6.25-12.5mg.

· Naloxone at low doses if opioids are the cause.
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Case No 8.2
	Your pre-eclamptic obstetric patient has had a general anaesthetic for a caesarean section. She now fails to awaken from the general anaesthetic. 


What are the possible causes of her delayed awakening? 

Possible causes of delayed awakening include:

1. Drugs

· Residual muscle relaxation.

· Suxamethonium apnoea.

· Potentiation of non-depolarising neuromuscular blockade from:

· Magnesium.

· Gentamicin.

· Hypokalaemia.

· Decreased clearance of non-depolarising neuromuscular blockade from:

· Hepatic failure.

· Renal failure.

· Inadequate reversal.

· Effects of excessive:

· Opioids.

· Sedatives.

· Volatiles.

· Magnesium.

· Antiemetics e.g. droperidol or promethazine.
2. Metabolic derangements

· Hypoxaemia.

· Hypercapnia.

· Hypoglycaemia.

· Hyperglycaemia (Diabetic Ketoacidosis).

3. Cardiovascular

· Hypotension causing hypoperfusion of organs from bleeding, ventricular failure and sepsis.

4. Physical disorders

· Hypothermia.

· Myasthenia gravis (previously undiagnosed).
5. Brain disorders

· Eclamptic seizures.

· Cerebrovascular accident.
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How would you manage her?

Assess the patient’s airway, breathing and circulation, and review the anaesthetic history, medical history along with performing a physical examination and relevant investigations (e.g. arterial blood gas, blood sugar, magnesium levels) to diagnose the cause.

Management of the common causes are listed below.

	Cause
	Specific management

	Residual neuromuscular blockade
	· Ventilate and sedate in ICU until effect wears off.

· Can consider fresh frozen plasma for suxamethonium apnoea although this is rarely done.

· Additional reversal with neostigmine 2.5mg plus atropine 1.2mg for inadequate reversal.

	Drugs - narcotics or benzodiazepines.
	· Naloxone (100 mcg increments) will reverse the effect of opioids.

· Flumazenil (0.2 mg) will reverse the effect of benzodiazepines.

	Hypermagnesaemia
	Calcium gluconate 1g (10mls) over 10 minutes.

	Hypoxaemia or hypercapnia.
	· Supplemental oxygen, PEEP, recruitment manoeuvres for hypoxaemia.

· Hyperventilate for hypercapnia.

	Hypotension or hypoperfusion 
	· Fluid resuscitate ( inotropes. If bleeding is suspected, a crossmatch and surgical intervention is required. 

	Hypothermia
	· Actively warm with forced air warmers.

	Eclamptic seizures
	· Additional bolus of magnesium. Consider diazepam, phenytoin or thiopentone for repeated seizures.
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Case No 8.3
	After a two-hour operation for an open cholecystectomy your patient’s blood pressure is 180/120 in the PACU. 


What are the likely causes of hypertension in PACU?

Causes of hypertension in recovery are:

1. Increase in sympathetic response.

· Pain.

· Bladder distension.

2. Pre-existing hypertension.
3. Residual effects of drugs intraoperatively.

· Ephedrine.

4. Fluid overload.

5. Hypothermia.

6. Cerebral ischaemia from raised intracranial pressure.

7. Endocrine e.g. phaeochromocytoma or hyperthyroidism.
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After other causes for the hypertension are excluded, what drugs could be used to treat the hypertension?

Drugs commonly used include:

1. Vasodilators.

· Hydralazine 5-10mg IV every 20mins.

· Glyceryl trinitrate topically or intravenously.

· Sodium nitroprusside at 0.1-0.3(g/kg/min.

2. Alpha-blockers.

· Clonidine 1-2(g/kg in divided doses up to 150mcg.

3. Beta-blockers.

· Esmolol 5-10mg IV increments.

· Metoprolol 1-2mg IV up to 10mg.

4. Calcium channel blockers.

· Verapamil 2.5mg IV.
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Further reading





Apfel developed a simple risk score for adults consisting of 4 predictors – female, non-smoker, history of PONV or motion sickness and use of opioids for postoperative analgesia.
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Eberhart developed a simple score for paediatrics consisting of 4 predictors – duration of surgery ( 30 mins, age ( 3, strabismus surgery and history of PONV in the children or first degree relatives.
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Further reading





Strategies to prevent PONV in high risk patients include:


Risk reduction strategies.


Avoid volatiles and nitrous oxide. 


Using total intravenous anaesthesia with propofol instead.


Ensure adequate IV hydration.


Pharmacological interventions.


Prevention with two different classes of antiemetic drugs which includes steroids e.g. dexamethasone 4-5mg (which is effective for prophylaxis but not for rescue).





1. Gibbison, B; Spencer, R. Post-operative nausea and vomiting. Anaesthesia and Intensive Care Medicine 2009 10:12, 583-5.











