Additional File 5 - LAST knowledge questionnaire

Knowledge questionnaire: LAST protocol
(Administered before and after the simulation)

This questionnaire has an educational purpose. It assesses the actual gain in knowledge of the local anaesthetic systemic toxicity (LAST) protocol that is common to all professions, obtained through simulation training, and whether all the professionals taking part in the LAST simulation (anaesthetists, nurses and healthcare assistants) acquire its core concepts.

For each question, choose the one correct option.

1. Local anaesthetic systemic toxicity (LAST) is best defined as:
A. An IgE-mediated immune reaction
B. A clinical syndrome caused by high plasma concentrations of local anaesthetic, with neurological and/or cardiovascular involvement
C. A complication associated only with neuraxial blocks
D. A predictable adverse event whenever the maximum dose is used
E. Toxicity that is purely cardiovascular

2. In most cases of progressive systemic absorption, the first clinical features result from:
A. Direct myocardial depression
B. Initial excitation of the central nervous system through blockade of inhibitory pathways
C. Isolated peripheral vasodilatation
D. Acute kidney injury
E. Sudden cardiovascular collapse

3. Which of the following signs is most consistent with the early phase of LAST?
A. Asystole
B. Tonic-clonic seizure
C. Perioral paraesthesia with tinnitus
D. Complete atrioventricular block
E. Cardiogenic shock

4. Which of the following significantly increases the risk of LAST?
A. Incremental injection with aspiration
B. A block in a highly vascular area
C. Use of ultrasound guidance
D. Continuous monitoring
E. Addition of a vasoconstrictor

5. Which of the following strategies reduces the likelihood of inadvertent intravascular injection?
A. Rapid injection of the full dose
B. Intermittent aspiration with incremental injection
C. Deep sedation
D. Routine use of the maximum dose
E. No monitoring

6. When LAST is suspected during injection of a local anaesthetic, the immediate priority is to:
A. Defibrillate
B. Give adrenaline 1 mg
C. Secure the airway and stop the injection of local anaesthetic
D. Transfer the patient to the ICU
E. Give an antibiotic

7. Specific treatment of severe cardiovascular toxicity from local anaesthetics includes:
A. Dantrolene
B. Intravenous 20% lipid emulsion
C. Corticosteroids
D. Sodium bicarbonate as definitive treatment
E. Atropine alone



8. During a block with bupivacaine, the patient has a seizure followed by progressive hypotension. The most appropriate management is:
A. An adrenaline 1 mg bolus
B. 20% lipid emulsion, with reduced doses of adrenaline if needed
C. Vasopressin as first-line treatment
D. Calcium channel blockers
E. Stopping ventilation

9. The recommended initial regimen of 20% lipid emulsion in an adult is:
A. 0.25 ml/kg infusion
B. 1 ml/kg single bolus
C. 1.5 ml/kg bolus followed by a continuous infusion
D. 5 ml/kg single bolus
E. Continuous infusion without a bolus

10. In LAST with cardiovascular collapse, which of the following should be avoided?
A. 100% oxygen
B. Prolonged chest compressions
C. Vasopressin
D. Early lipid emulsion
E. Benzodiazepines for seizures

11. Progression to the cardiovascular phase is typically marked by:
A. Improvement in the level of consciousness
B. Haemodynamic instability with ventricular arrhythmias
C. Disappearance of the paraesthesia
D. Isolated tachypnoea
E. Hyperthermia

12. Once lipid emulsion has been started, which statement is correct?
A. Recovery is immediate and permanent
B. Cardiovascular instability may recur
C. Advanced life support is no longer needed
D. There is no further risk of seizures
E. It replaces assisted ventilation

13. Which ECG change is most consistent with myocardial toxicity from local anaesthetics?
A. QRS widening
B. Isolated ST-segment elevation
C. Isolated sinus tachycardia
D. Prominent U waves
E. Paroxysmal atrial fibrillation

14. Instability may recur after initial stabilisation because:
A. The emulsion neutralises the anaesthetic permanently
B. The anaesthetic redistributes from the tissues back into the plasma
C. The liver stops metabolising the drug
D. There is a sympathetic rebound effect
E. The diagnosis was wrong

15. The main contribution of interprofessional simulation training for LAST is to:
A. Replace real clinical experience
B. Improve individual technical skills only
C. Reinforce crisis resource management (CRM), coordination and adherence to protocols
D. Reduce the need for continuing education
E. Assess technical performance only


Note: the correct answer is shown in bold.




Educational blueprint: interpretive summary

The blueprint shows how the learning objectives of the local anaesthetic systemic toxicity (LAST) scenario map onto the questions of the knowledge questionnaire administered before and after the simulation. The questions span different cognitive levels of Bloom's taxonomy, from recall of core concepts to the analysis of clinical situations and an understanding of the value of interprofessional training. This spread allows the questionnaire to assess not only the acquisition of factual knowledge but also clinical recognition, decision-making and an understanding of the principles of patient safety.
Because no question is specific to one profession, the questionnaire applies to every professional group taking part in the simulation (anaesthetists, nurses and healthcare assistants) and can be used to assess the overall educational impact of interprofessional training.



	No.
	Learning objective
	Question
	Domain
	Bloom level
	Relevance

	1
	Define LAST
	Q1
	Knowledge
	Remember
	Cross-professional

	2
	Recognise the initial mechanism
	Q2
	Clinical recognition
	Understand
	High

	3
	Identify early signs
	Q3
	Clinical recognition
	Understand
	High

	4
	Recognise risk factors
	Q4
	Clinical safety
	Understand
	High

	5
	Apply the principles of prevention
	Q5
	Patient safety / prevention
	Apply
	High

	6
	Identify the first action
	Q6
	Decision-making
	Apply
	Very high

	7
	Know the specific treatment
	Q7
	Critical treatment
	Remember / apply
	Very high

	8
	Integrate seizure and haemodynamic instability
	Q8
	Critical treatment
	Apply
	Very high

	9
	Know the correct dose of lipid emulsion
	Q9
	Critical treatment
	Remember / apply
	Very high

	10
	Identify contraindicated interventions
	Q10
	Critical safety
	Analyse
	Very high

	11
	Recognise clinical deterioration
	Q11
	Clinical judgement
	Apply
	Very high

	12
	Understand the possible course after treatment
	Q12
	Clinical reasoning
	Analyse
	High

	13
	Relate pathophysiology to ECG changes
	Q13
	Clinical judgement
	Analyse
	High

	14
	Understand redistribution and recurrence
	Q14
	Advanced clinical reasoning
	Analyse
	High

	15
	Understand the benefit of interprofessional training
	Q15
	Interprofessional education
	Understand
	Core





