ANAESTHETIC DRUGS CASE STUDIES

Case 4.1
	Hulan is a 40 year old with chronic renal failure requiring dialysis.  She has been involved in a serious car accident and needs immediate surgery for a ruptured spleen. 


Discuss the choice and dose of induction agent.

The issues with Hulan are that she is potentially unfasted with an acute traumatic ruptured spleen and is therefore haemodynamically unstable and at high risk of pulmonary aspiration. As such the induction agent needs to be rapid acting, and the choice and dose will depend on her cardiovascular stability.

All agents listed below have an onset of action of approximately 30 seconds.

	Induction agent
	Dose
	Considerations

	Thiopentone
	2-5 mg/kg
	· Venodilates, decreasing venous return and blood pressure and is exacerbated by hypovolaemia.

	Propofol
	1-2.5 mg/kg
	· Vasodilates and decreases arterial blood pressure, exacerbating the effects of hypovolaemia.

	Etomidate
	0.2-0.3 mg/kg
	· Has minimal effect on the cardiovascular system.

· Can transiently depress adrenocortical function.

	Ketamine
	0.5-2 mg/kg
	· Has sympathetic stimulating effects that preserves heart rate and blood pressure and can be useful in this scenario. It does not however obviate the need for the patient to be adequately resuscitated prior to induction. 

· It is important to recognise also that ketamine has intrinsic myocardial depressant effects that become evident if the trauma has caused depletion of catecholamine stores.
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What equipment must be available and tested before administering a muscle relaxant?

Muscle relaxants are not anaesthetic agents and must never be given to a conscious patient. They will also stop the patient breathing.

Therefore it is essential to ensure there is working intravenous access to ensure the patient is properly induced before administering muscle relaxants, as well as equipment to ventilate the patient.

Testing the equipment to ventilate the patient should be part of the anaesthetic machine check before the start of every list. This should include an alternative resuscitation device (self inflating bag), oxygen supply from the mains plus backup, the breathing system, a range of airway equipment (guedel, nasopharangeal airway, face masks, LMAs, endotracheal tubes, laryngoscopes) and suction.
1. Pescod, David. Developing Anaesthesia Textbook 1.6 p42 and 87.
She needs a rapid sequence induction. Is suxamethonium safe to use?

The contraindications to suxamethonium use would be a history of:

· Malignant hyperthermia.

· Suxamethonium apneoa.

· Pre-existing hyperkalaemia or conditions which may cause hyperkalaemia and subsequent arrhythmias – muscular dystrophy, burns (avoid from 24 hours to 1 year after the skin has healed), spinal cord trauma (avoid from 96 hours to 6 months after injury), severe skeletal muscle trauma and severe abdominal infections.

Suxamethonium increases plasma potassium concentration by approximately 0.5 mmol/L and patients with renal failure are no more susceptible to an exaggerated response than those with normal renal function.
1. Stoelting, R; Hillier S. Pharmacology & Physiology in Anesthetic Practice, Fourth edition. Lippincott Williams & Wilkins 2006.
2. Naguib, M; Lien, CA. Pharmacology of Muscle Relaxants and Their Antagonists. Miller’s Anesthesia, 7th edition. Churchill Livingstone 2009.
What are the affects of chronic renal failure on non-depolarising muscle relaxants?

Pharmacokinetics
Chronic renal failure decreases the elimination of aminosteroid non-depolarising muscle relaxants (e.g. rocuronium, vecuronium, pancuronium) and consequently its duration of action may be prolonged.
Benzylisoquinoline (e.g. cisatracurium, atracurium) are unaffected due to Hoffman elimination and ester hydrolysis.

Pharmacodynamics
Chronic renal failure does not alter the sensitivity of the neuromuscular junction to muscle relaxants.

1. Naguib, M; Lien, CA. Pharmacology of Muscle Relaxants and Their Antagonists. Miller’s Anesthesia, 7th edition. Churchill Livingstone 2009.
	Surgery lasts 2 hours and requires repeated doses of non-depolarising muscle relaxant. You administer the last dose of muscle relaxant ten minutes before the end of the case.


When should you administer the muscle relaxant reversal agents?

Ideally, reversal of non-depolarising muscle blockade should only be attempted when you get at least two responses to train-of-four stimulation or clinical signs of return of muscle function.
This often means that most non-depolarising muscle relaxants (except mivacurium) should not be reversed for at least 20 minutes after the last dose.

1. Pescod, David. Developing Anaesthesia Textbook 1.6 p88.
2. Naguib, M; Lien, CA. Pharmacology of Muscle Relaxants and Their Antagonists. Miller’s Anesthesia, 7th edition. Churchill Livingstone 2009.
How can you tell if Hulan has adequate reversal of her paralysis?

Only clinical evaluation will indicate adequate reversal as absence of fade on train-of-four or double-burst stimulation does not exclude clinically significant residual blockade.
Reliable clinical tests are:

· Sustained head lift for 5 seconds.

· Sustained leg lift for 5 seconds.

· Sustained handgrip for 5 seconds.

· Sustained “tongue depressor test” (resisting the removal of spatula from clenched teeth).

· Maximum inspiratory pressure ( 40 cmH2O.

1. Naguib, M; Lien, CA. Pharmacology of Muscle Relaxants and Their Antagonists. Miller’s Anesthesia, 7th edition. Churchill Livingstone 2009.
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Case 4.2

	Hulan’s daughter was also in the accident. She is 38 weeks pregnant and needs an emergency caesarean section for foetal distress. She refuses to have a spinal anaesthetic.


What is your choice of muscle relaxant and why?

The anaesthetist must use a rapid sequence induction and therefore the choice should be suxamethonium 1.5mg/kg.

1. Pescod, David. Developing Anaesthesia Textbook 1.6 p112.
Describe what actions you would take before and during intubation?

Before intubation

· Ensure that anaesthetic machine check has been performed and that airway equipment has been tested.
· Administer nonparticulate antacid and consider metoclopramide or ranitidine.
· Apply routine monitors – ECG, pulse oximetry and capnograph. Ensure suction is functioning.
· Position the patient to achieve left uterine displacement and optimal airway position.
· Breathe 100% oxygen for 3 minutes.
During intubation

· When the drapes are applied and surgeon ready, initiate a rapid sequence induction and continue cricoid pressure until correct position of the endotracheal tube is verified and the cuff is inflated.
1. Pescod, David. Developing Anaesthesia Textbook 1.6 p112.
2. Naguib, M; Lien, CA. Pharmacology of Muscle Relaxants and Their Antagonists. Miller’s Anesthesia, 7th edition. Churchill Livingstone 2009.
What drugs do you give before delivery? Is it safe to use halothane?

Drugs to give before delivery

· Sodium citrate.

· Metoclopramide.

· Ranitidine.

· Thiopentone or propofol.

· Suxamethonium.

· 50% mixture of O2 and N2O with low amounts of inhalation agent (enflurane 1%, isoflurane 0.75% or halothane 0.5%).
Halothane at low doses is safe to use in that it will not increase uterine bleeding and will reduce maternal awareness. 

Halothane would be unsafe to use if:

· Used at normal to high concentrations it causes uterine relaxation and increases bleeding.

· Patient has a history of malignant hyperthermia or halothane hepatitis.

1. Pescod, David. Developing Anaesthesia Textbook 1.6 p112.
2. Stoelting, R; Hillier S. Pharmacology & Physiology in Anesthetic Practice, Fourth edition. Lippincott Williams & Wilkins 2006.
Further reading


Unreliable clinical tests are:


Sustained eye opening.


Protrusion of the tongue.


Arm lift to opposite shoulder.


Normal tidal volume.


Normal or near normal vital capacity.


Maximum inspiratory pressure < 40 cmH2O.
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