COMPLICATIONS of ANAESTHESIA CASE STUDIES

Case No 10.1
	Tsahim is a 30 year old male with no significant past medical or surgical history who has acute appendicitis. Five minutes after induction of anaesthesia (thiopentone, suxamethonium, atracurium, fentanyl, oxygen, nitrous oxide and halothane) the patient develops hypotension of 90/60 mmHg.


List common and uncommon causes of hypotension during anaesthesia. What do you suspect may be the cause of the hypotension in this case? What is your initial management?

Common causes would include:

1. Vasodilation from thiopentone and/or histamine release from atracurium and/or sepsis.

2. Cardiac depression from halothane.

3. Hypovolaemia from inadequate fluid resuscitation or bleeding.

4. Equipment failure e.g. wrong cuff size.

Uncommon causes would include:

1. Anaphylaxis.

2. Drug Error.

3. Mechanical obstruction of venous return by surgical instruments.

4. Cardiac dysrhythmias.

5. Pneumothorax.
6. Embolism (CO2 if laparoscopic / venous thromboembolism).

7. Adrenocortical insufficiency.

8. Acute Mitral Valve Rupture.

9. Pericardial Tamponade.

Initial management of common causes would be:

1. Decide whether a blood pressure of 90/60 mmHg is within 20% of baseline levels in this 30 year old with no significant medical history. If yes, intervention is not always required.

2. If treatment is required, turn up inspired oxygen and turn down inspired volatile.

3. Check NIBP monitor – repeat cycle, check cuff size, check manually.

4. Check ECG for any arrhythmias.

5. Confirm with palpation of artery for pulse.

6. Check End-Tidal CO2 (ETCO2) to see if has fallen. Low ETCO2 suggests low cardiac output or embolism.

7. Provide circulatory support using volume resuscitation and vasopressors.

1. Pescod, David. Developing Anaesthesia Textbook 1.6 p166.

2. Thomas, R. http://anaesthesia.org.au/emac/cardio/cardio/hypotension.html 2009.
If the patient does not respond to your initial treatment what do you suspect the cause of the hypotension might be and what is your further management?

Look for the uncommon causes of hypotension such as anaphylaxis.

Further management would be:

1. Notify the surgeon and call for help.

2. Examine the patient for other signs of anaphylaxis such as urticaria and bronchospasm.

3. Perform systemic review of:

· Airway: Pressures, Minute volume.

· Breathing: CO2 exchange, Oxygenation.

· Circulation: Rhythm, Ischaemia, Volume.

· Drugs: Check doses, drugs given.

4. Continue to restore blood pressure with intravenous fluids and vasopressors while ensuring that the patient is well oxygenated and ventilated.

5. Treat the cause if found – e.g. for anaphylaxis, this would include removing the offending agent, adrenaline, histamine receptor blockers and corticosteroids.

1. Pescod, David. Developing Anaesthesia Textbook 1.6 p167 and 188.

2. Thomas, R. http://anaesthesia.org.au/emac/cardio/cardio/hypotension.html 2009.
When (clinical parameters) would you declare that this patient had a life threatening emergency? What would be your management plan?

The precise moment for declaring a life threatening emergency is dictated by the clinical circumstances such as:

1. Persistent severe hypotension (>20% drop from baseline) or cardiovascular collapse despite several attempts to restore blood pressure with increasing amounts of vasopressors and intravenous fluids.

2. Diagnosing or suspecting an uncommon but life threatening cause of hypotension that will require extra resources to help manage the problem e.g. anaphylaxis.
In every life threatening emergency or crisis, your management plan should be:

1. Call for Help Early.

2. Ensure adequate oxygenation.

3. Support the circulation.

4. If there is no blood pressure and pulse, start cardiopulmonary resuscitation.

5. Treat the most critical problem first.
1. Pescod, David. Developing Anaesthesia Textbook 1.6 p155.

2. Thomas, R. http://anaesthesia.org.au/emac/cardio/cardio/hypotension.html 2009.
Case No 10.2
You are preparing to anaesthetise a patient who has bilateral fracture femurs, a fractured pelvis and a ruptured spleen after crashing his car without wearing a seat belt. His Hb is 60 and you plan to give him a blood transfusion and restore his circulating blood volume before surgery.

What anaesthetic techniques may be used to minimise the need for a blood transfusion?

Anaesthetic techniques to minimise blood transfusions would be:

1. Positioning the patient head down and the operative site above the level of the heart.

2. Avoid hypertension and use controlled hypotension.

3. Ensure adequate anaesthesia to avoid coughing and straining that increases venous pressure.

4. Avoid hypercarbia that causes vasodilation.

5. Avoid hypothermia which causes derangement to coagulation. 

Surgical techniques include:

1. Stopping bleeding points quickly.

2. Vasoconstrictors used along the incision.

3. Blood recovery using a cell saver.

Other techniques that would not be appropriate for this case, but can be considered for other scenarios include:

1. Preoperative donation.

2. Normovolaemic haemodilution.
1. Pescod, David. Developing Anaesthesia Textbook 1.6 p162-163.

What are the potential complications of blood transfusion?

Potential complications of a massive blood transfusion are:

1. Hypothermia if a blood warmer is not used.

2. Dilutional coagulopathy.

3. Citrate toxicity.

4. Hypocalcaemia.

5. Hyperkalaemia.

6. Acidosis.

7. Disseminated intravascular coagulation (DIC).

Complications with routine blood transfusion are (risks in parenthesis are for Australia):
1. Fluid overload (1:100)

2. Dilutional coagulopathy.

3. Bacterial sepsis (1:75,000 for platelets; 1:500,000 for red cells).

4. ABO incompatibility/Haemolytic reactions – Acute (1:12,000-77,000) or Delayed (1:4,000-9,000).

5. Anaphylaxis with IgA deficiency (1:20,000-50,000).

6. Transfusion related acute lung injury (1:5,000-190,000).

7. Transfusion associated graft vs. host disease (Rare).

8. Transfusion transmitted viral infection

· HIV (1 in 5.4 million)

· Hepatitis C (1 in 2.7 million)

· Hepatitis B (1 in 739,000)
· Cytomegalovirus

· Syphilis

· Malaria

· Chagas disease

Iron overload only occurs with chronic transfusions.
1. Pescod, David. Developing Anaesthesia Textbook 1.6 p163-164.

2. Australian Red Cross Blood Service. http://www.transfusion.com.au/Consent-and-Risk.aspx 2009

After 50mls of blood, the patient develops chest pain, flank pain, headache and a fever. How do you manage a transfusion reaction and how can the risk of a transfusion reaction be minimised?

Managing a transfusion reaction:

1. Stop the transfusion immediately.

2. Check vital signs (Airway, Breathing, Circulation) and be prepared to maintain oxygenation and blood pressure with 100% O2, adrenaline and intravenous fluids using a new infusion set and IV line.
3. Send the unused donor blood and a fresh sample of the patient’s blood for re-cross matching.
4. Send blood samples for free Hb, haptogloblin, Coombs test and DIC screening.
5. Preserve renal function by aiming for urine output >2mls/kg/hr.
6. Be alert for DIC.
The risk of a transfusion reaction can be minimised by running through a pre-transfusion checklist:
1. Is it the correct patient? Check identity of patient against notes and transfusion form.

2. Is it the correct blood? Check label on the blood against the transfusion form.

3. Is the blood compatible? Check the donor blood group and the patient’s blood group.

4. Is the blood still valid? Check the expiry date on the blood.
1. Pescod, David. Developing Anaesthesia Textbook 1.6 p164-165.

2. Australian Red Cross Blood Service. http://www.transfusion.com.au/Adverse-Reactions.aspx 2009.

Case No 10.3
During a relaxant general anaesthetic using halothane, atracurium and morphine your patient develops an arrhythmia.

What are the three basic questions that you must immediately answer?

The three basic questions are:

1. What is the rhythm?

· e.g. bradycardia or tachycardia.

2. What is the cause?

· e.g. ischaemia, sympathetic stimulation, drugs, electrolyte disturbance, hypoxia or hypercarbia.

3. What is the urgency?
1. Pescod, David. Developing Anaesthesia Textbook 1.6 p164-165.

The ECG shows atrial fibrillation with an atrial rate of 350 beats/minute. How do you manage intraoperative atrial fibrillation?

If the patient has rapid atrial fibrillation (AF) with a low blood pressure and is unstable, they will require a synchronised cardioversion of 50-100 Joules with biphasic shocks and 100-200 Joules with monophasic shocks.
If the patient has a stable blood pressure, they will require drug treatment to control their heart rate. If they have underlying poor left ventricular function, they will require amiodarone 5-7mg/kg over 30mins followed by an infusion of 50mg/h or digoxin 15mcg/kg over one hour. If they have good left ventricular function, they can be managed with amiodarone, digoxin, beta-blockers or verapamil.

1. Pescod, David. Developing Anaesthesia Textbook 1.6 p171.

Despite controlling the atrial fibrillation the patient develops ST elevation with Q waves. What is your management?

The ECG changes are suggestive of myocardial infarction and an acute coronary syndrome. Goal of management is to increase O2 supply and decrease O2 demand.
Management:

1. Declare an emergency and call for help.

2. Give 100% O2.

3. Optomise haemodynamics especially tachycardia and blood pressure. Treat any precipitating event.

· Deepen anaesthesia if appropriate.

· Reduce heart rate with beta-blocker aiming for 50-60 beats per minute. e.g. esmolol 0.25-0.5 mg/kg then 25-300mg/kg/min or metoprolol 1-15mg titrated boluses over 15mins or verapamil 2.5mg then 1-10mg/hr if beta-blockers are contraindicated.

· Treat hypertension with nitrates – e.g. sublingual nitro-glycerine 0.3mg or intravenous nitro-glycerine 10mcg/min increasing 10mcg every 3-5mins until desired effect or hypotension.

· Treat hypotension with volume if hypovolaemic and then carefully with inotropes (as it increases O2 demand) to ensure adequate coronary perfusion.

4. Aspirin 150-300mg and heparin 5000 units should be given unless there is a contraindication.

5. Transfuse if Hb < 10g/dL.

6. Complete the surgery as soon as possible.

7. Consider increasing monitoring with intra-arterial blood pressure, central venous pressure and transoesophageal echocardiography.

8. Consult cardiology for consideration of urgent reperfusion with percutaneous transluminal coronary angioplasty. Thrombolysis would be contraindicated because of surgery.
9. Organise intensive care or coronary care bed post-operatively.
1. Pescod, David. Developing Anaesthesia Textbook 1.6 p173-176.

2. Thomas, R. http://anaesthesia.org.au/emac/cardio/cardio/hypotension.html 2009.
What are the potential causes of asystole or pulseless electrical activity?

The most common cause is hypovolaemia.

Other causes include:

1. Hypoxaemia.

2. Hypo/Hyper-kalaemia, hypermagnesaemia, hypercalcaemia.

3. Hypo/Hyper-thermia.

4. Tension pneumothorax.

5. Tamponade.

6. Thromboembolic or pulmonary embolism.

7. Toxicity (anaphylaxis or drug overdose).
1. Pescod, David. Developing Anaesthesia Textbook 1.6 p178.
Case No 10.4
Ganbold requires intubation for surgery for a ruptured appendix. The laryngoscopy and intubation is difficult but you are able to pass the endotracheal tube and can hear breath sounds on both sides of the lungs and the chest appears to be rising. Unfortunately you do not have a carbon dioxide monitor available to confirm endotracheal intubation.

List the potential causes of hypoxia.

The causes of hypoxia in this scenario would include:

· Decreased inspired oxygen due to:

· Empty oxygen supply.

· Disconnected or low oxygen supply.

· Decreased ventilation due to:

· Increased airways resistance from obstructed breathing system or airway.

· Misplaced endotracheal tube (oesophageal or endobronchial).

· Wrong ventilator settings (low tidal volume or respiratory rate).

· Decreased oxygen diffusion due to:

· Ventilation/Perfusion mismatch from pneumothorax, pulmonary oedema or lung disease such as chronic obstructive airways disease.

· Increasing shunt from pneumonia, atelectasis or congenital heart disease.
· Decreased cardiac output due to:
· Pulmonary embolism.
· Bleeding.
· Increased oxygen requirements due to:
· Severe infection.
· Thyrotoxicosis.
1. Pescod, David. Developing Anaesthesia Textbook 1.6 p145-146 and 182.
2. Thomas, R. http://anaesthesia.org.au/emac/anemerg/anemerg/hypoxia.html 2009.
3. McIndoe, A. “Anaesthetic emergencies” (Chapter) p874-876. Allman K, Wilson I. Oxford Handbook of Anaesthesia. Oxford University Press 2006.
Is cyanosis an appropriate indicator of hypoxia?

Cyanosis is a blue discolouration of the skin and mucous membranes and occurs when SaO2 < 85%, PaO2 45-50mmHg and there is 5g/dL of de-oxygenated blood (this can be masked by anaemia). Peripheral cyanosis (finger tips) can occur without true hypoxaemia but central cyanosis (tongue) is a true indicator.

It is an unreliable sign of hypoxia or hypoxaemia as skin pigmentation, lighting, anaemia and the experience of the observer can affect it.
1. Pescod, David. Developing Anaesthesia Textbook 1.6 p55 and 182.
2. Thomas, R. http://anaesthesia.org.au/emac/anemerg/anemerg/hypoxia.html 2009.

After 5 minutes the oxygen saturation has fallen from 98% to 89%.  Describe your management.

Management would be:

1. Assume low oxygen saturation = hypoxaemia.

2. Increase FiO2 to 100% if not already done.

3. Check the oxygen pressure gauges and flow meters.

4. Check that ventilation is adequate. Given that end-tidal CO2 is not available and that hypoxia has occurred soon after tracheal intubation, check that the endotracheal tube is in the trachea and not the oesophagus. If in doubt, pull it out and start mask ventilation.

5. Hand ventilate with large tidal volumes to assess lung compliance and exclude leaks and obstruction in the breathing system or endotracheal tube.

6. Listen to the chest for equal air entry and exclude bronchospasm or a pneumothorax.

7. Check pulse and blood pressure for low cardiac output.

8. Verify pulse oximeter but do not fixate. Consider correlation with an arterial blood gas.

9. Consider other possible causes (listed above) and treat as indicated.

If hypoxaemia persists:

1. Use aggressive pulmonary toilet:

· Suction ETT.

· Bronchoscopy and lavage.

2. Add PEEP and maintain large tidal volumes of 12-15mls/kg.

3. Restore circulating blood volume.

· Maintain cardiac output and Hb >10g/dL. 

· Consider inotropes.

4. Inform surgeons and terminate surgery as soon as possible.

5. Transfer to supine position.

6. Investigate cause in Post Anaesthetic Care Unit which should include an urgent chest x-ray and arrange transfer to the intensive care unit.

1. Pescod, David. Developing Anaesthesia Textbook 1.6 p183.
2. Thomas, R. http://anaesthesia.org.au/emac/anemerg/anemerg/hypoxia.html 2009.

Case No 10.5
Laryngospasm is the reflex closure of the vocal cords. It is caused by irritation of the airway

(e.g. secretions, blood, vomit and laryngoscopy) or in response to other stimulation (e.g. peripheral pain) during light anaesthesia.

Mild laryngospasm is incomplete closure of the vocal cords and the patient will have stridor.

Severe laryngospasm is the complete closure of the vocal cords and there may be no airway

noise because the patient’s airway is completely obstructed.
How can the risk of laryngospasm be reduced?

The risk can be reduced by:

1. Ensuring an adequate depth of anaesthesia before laryngoscopy or any stimulating part of surgery e.g. anal stretch or cervical dilation.

2. Extubate either patients fully awake or deep.

3. Clear the airway with gentle suctioning prior to extubation.

4. Not using inhalational agents such as desflurane and isoflurane on induction which are irritant to the airway.

5. Delay any elective patients who have an active upper respiratory tract infection.

1. Pescod, David. Developing Anaesthesia Textbook 1.6 p187.
How is laryngospasm managed?

Management includes:

1. Removing the stimulus:

· Asking the surgeon to stop what they are doing.

· Blood or secretions suctioned gently.

2. If patient is still anaesthetised, deepen the anaesthetic.

3. Give 100% oxygen and tilt the head back and pull the jaw forwards to stimulate the patient.

4. If the patient does not improve, apply continuous positive airway pressure (CPAP) and bag through a well fitting face mask. This should often relieve the laryngospasm. 
5. Attempt to deepen the anaesthesia with incremental doses of propofol.

6. If that fails, give suxamethonium (0.1-0.2mg/kg IV or 0.2-0.6mg/kg IM) and continue to face mask ventilate with 100% O2.

7. Intubate if necessary.

1. Pescod, David. Developing Anaesthesia Textbook 1.6 p183.
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