LOCAL ANAESTHETIC CASE STUDIES

Case No 1

	Tsahim is a 59 year old male with an inguinal hernia for repair. He is on anticoagulation for atrial fibrillation. He has consented to a general anaesthetic for the repair but is very concerned about the pain after surgery.  There is no opioid available for analgesia in your hospital and he has a stomach ulcer so will not tolerate non-steroidal medication.


Describe in detail your approach to providing postoperative analgesia for Tsahim.

From the history, opioids are unavailable, NSAIDs cannot be used and a neuroaxial technique (epidural) would be contraindicated if his anticoagulation is therapeutic. 

Therefore the options for postoperative analgesia are:

1. Regular paracetamol.

2. Inguinal hernia field block – iliohypogastric, ilioinguinal and genitofemoral nerve.
3. Consider ketamine as rescue if the above techniques fail.

Technique for inguinal field block
1. Insert a 22G 50mm needle short bevelled needle 2cm medial to the anterior superior iliac spine perpendicular to the skin (figure 1).
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2. A “pop” is felt as the needle passes through the aponeurosis of the external oblique and inject your local anaesthetic to block the iliohypogastric.

3. A less distinct second “pop” is felt as the needle passes deeper through the internal oblique, and inject your local anaesthetic between the internal oblique and transversus abdominis to block the ilioinguinal nerve.

4. Further fan wise subcutaneous infiltration superficial to the aponeurosis will block the cutaneous supply from the lower intercostal and subcostal nerves.

5. Fan wise subcutaneous infiltration from the pubic tubercle will block any contralateral innervation (figure 2).
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6. During the time of surgery, the surgeon can palpate the deep inguinal ring (1-1.5cm above the mid point of the inguinal ligament) and inject local anaesthetic into the canal to block the genital branch of the genitofemoral nerve.

1. Conn, D; Nicholls, B. “Trunk Blocks.” (Chapter) p1096-7.  Allman K, Wilson I. Oxford Handbook of Anaesthesia. Oxford University Press 2006.

What are the advantages of using bupivacaine for this block? What is the safe maximum dose of bupivacaine?

The advantages of bupivacaine are:

· Long duration of action (up to 10 hours).

· More sensory than motor block.

· Relative lack of tachyphylaxis. Tachyphylaxis is defined as a rapid decrease in the response to a drug after repeated doses over a short period of time. 

The safe maximum dose is 2mg/kg.

1. Berde, C; Strichartz, G. Local Anesthetics. Miller: Miller’s Anesthesia, 7th ed. Churchill Livingstone 2009. 
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 Case No2

	Burmaa is a 28 year old woman who has caught her right hand in the door of her car. The surgeon will need to repair two metacarpal bones and she has a large area of skin missing from the dorsum of her hand. Several tendons will require repair. She is requesting a regional anaesthetic. 


What options are available to you for regional anaesthesia of the arm?
For adequate anaesthesia, the regional technique must cover:

· Radial nerve.

· Median nerve.

· Ulnar nerve.

· Medial antebrachial cutaneous nerve (arises from the medial cord).

· Posterior antebrachial cutaneous nerve (arises from the radial nerve).

· Lateral antebrachial cutaneous nerve (arises from the musculocutaneous nerve which leaves the brachial plexus sheath proximally).

Therefore possible blocks include:

· Axillary nerve block + musculocutaneous nerve block.

· Infraclavicular nerve block.

· Supraclavicular nerve block.
· Bier’s block (although the time limit of 1-2 hours may limit its use).
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You have injected 30 ml of local anaesthetic into an arm block. After the injection, Burmaa says she has a funny taste in her mouth and blurred vision. What are the other signs of local anaesthetic toxicity you will be seeking? Outline your management of Burmaa.

The signs and symptoms to look for in local anaesthetic toxicity primarily involve the central nervous system first, followed by the cardiovascular system. 

Central nervous system
Early or mild toxicity:

· Lightheadedness.

· Dizziness.

· Visual disturbances e.g. blurred vision.

· Auditory disturbances e.g. tinnitus.

· Circumoral numbness.

· Abnormal taste.

· Confusion.

· Drowsiness.

Severe toxicity:

· Shivering.

· Muscular twitching.

· Generalized tonic-clonic seizures.

· Loss of consciousness followed by coma.

· Respiratory depression followed by respiratory arrest.

Cardiovascular system
Early or mild toxicity:

· If adrenaline is used, tachycardia and a rise in blood pressure can occur.

· If no adrenaline is used, bradycardia and hypotension can occur.

Severe toxicity:

· Cardiovascular collapse – sinus bradycardia, conduction blocks, asystole and ventricular tachyarrhythmias. Approximately 3.5 to 7 times the dose needed to cause seizures, is needed to cause cardiovascular collapse and is known as the CC:CNS ratio. Bupivacaine is more cardiotoxic and its CC:CNS ratio is ( 3.5 compared with ropivacaine ( 5 and lignocaine which is ( 7.
Management
1. Stop injecting local anaesthetic if you have not already done so.

2. Recognise that this is a medical emergency and call for help.

3. Maintain the airway and if required, intubate.

4. Give 100% oxygen and ensure adequate lung ventilation. Avoid hypoxia and acidosis as this potentiates cardiotoxicity. Hyperventilation assist in compensating for an acidosis and also helps in causing hypocarbia which  decreases cerebral blood flow and delivery of local anaesthetic to the brain.

5. Control seizures with benzodiazepine, thiopentone or propofol in small incremental doses.

6. Continual assessment of cardiovascular status.

If patient then develops a cardiac arrest management includes:

1. Advance life support and cardiopulmonary resuscitation (recovery may take > 1 hour).

2. Consider treatment with lipid emulsion.

· Intravenous bolus of Intralipid 20% 1.5ml/kg over 1min.

· Start an infusion of Intralipid 20% of 0.25ml/kg/min.

· Repeat bolus twice as 5min intervals if circulation has not been restored.

· After 5min, increase the rate to 0.5ml/kg/min if circulation has not been restored.

· Continue infusion until a stable and adequate circulation has been restored.

3. Consider cardiopulmonary bypass if available.

1. The Association of Anaesthetists of Great Britain and Ireland. Guidelines for the Management of Severe Local Anaesthetic Toxicity. 2007.

2. Berde, C; Strichartz, G. Local Anesthetics. Miller: Miller’s Anesthesia, 7th ed. Churchill Livingstone 2009. 

3. Conn, D; Nicholls, B. “Local anaesthetic toxicity.” (Chapter) p1070-1.  Allman K, Wilson I. Oxford Handbook of Anaesthesia. Oxford University Press 2006.

Further reading





The main disadvantage of bupivacaine is its cardiotoxicity:


The ratio of the dosage required for irreversible cardiovascular collapse and the dosage that will produce central nervous system toxicity (e.g. convulsions) is low for bupivacaine.


Ventricular arrhythmias and fatal ventricular fibrillation occur more often with bupivacaine than with other local anaesthetics such as lignocaine.


Cardiac resuscitation is more difficult after bupivacaine-induced cardiovascular collapse, and acidosis and hypoxia markedly potentiate its cardiotoxicity.





1. Berde, C; Strichartz, G. Local Anesthetics. Miller: Miller’s Anesthesia, 7th ed. Churchill Livingstone 2009. 














