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Learning objectives: 
 
At the end of this presentation each individual will be able to: 
 
1. Define simulation-based education as applied in regional anesthesiology 
2. Understand limitations of current evidence supporting simulation-based education 

in regional anesthesiology 
3. Construct future experiments addressing needs for simulation-based education in 

regional anesthesiology and acute pain medicine 
 
Summary of key concepts:1 
 
In this presentation, we will evaluate critically the current methods of using simulation to 
teach regional anesthesia. To date, there have been a wide variety of simulation 
applications in this field, and efficacy has largely been assumed. However, a thorough 
review of the literature reveals that effective teaching strategies are not established 
completely yet.  

Simulation can be defined as something that is made to look, feel, or behave like 
something else especially when applied to research or education.  The use of simulation 
to mimic real life in the educational setting has arguably many origins but is closely tied 
to Kolb’s experiential learning theory.2 The educational experience provided by 
simulation is often hands-on, practical, provides immediate feedback, and allows for 
repetition.  Training with simulation does no harm to patients; errors can be allowed to 
occur, can even be scheduled, and can provide realistic experiences managing common 
and rare situations which is different than “training by chance” with exposure limited to 
real life cases that may or may not occur for every trainee. 
 
A literature review of simulation in teaching regional anesthesia revealed 79 articles. 
They are organized into three categories: 
 
1.  Simulation-based educational interventions 
 

Fourteen articles published to date study the effect of simulation-based, 
educational intervention on learners in regional anesthesia.3-16  Out of the 
fourteen, only studies by Niazi et al., Baranauskas et al., and Udani et al. tested a 
simulation-based teaching strategy against an equivalent control group not 
receiving simulation; all three studies enrolled anesthesiology trainees.4; 5; 10 
 

2. Novel simulator design 
 



To date, eighteen articles describe the design of a novel regional anesthesia 
simulator.17-34  Simulators used for part-task training (e.g., phantoms) in 
ultrasound-guided regional anesthesia vary based on the materials used and 
indications (i.e., tasks to be taught).  
  

3. Use of a simulated environment as an experimental setting 
 

Eleven articles present a new medical device or evaluate an established nerve 
block technique in a simulated environment.35-45  Examples include primarily case 
reports on devices or techniques such as Luer-connectors, echogenic needles, 
needle-guides, “air test” for inferring perineural catheter tip location, and a hand-
on-syringe technique. 
 

Although simulation-based medical education has been shown to be effective for specific 
applications, this presentation’s review reveals that similar evidence in regional 
anesthesia training is limited.  Especially to note is a lack of comparative evidence 
studying the effectiveness of a simulation-based teaching strategy versus a proper 
control:  participants’ receiving identical teaching as the intervention group less 
simulation-based instruction.  This would mean that control group participants should 
have an equal amount of time in an educational setting even when they are not receiving 
simulation-based instruction.46  Medical education research is expected to show efficacy 
or comparative-effectiveness against an established method, or else educators may 
presume “if you teach [students], they will learn.”47  We know that the addition of 
simulation-based instruction automatically means extra training, but we cannot assume 
that this extra training automatically leads to the acquisition of new knowledge or skills. 
 
Future research should be directed towards comparative-effectiveness of simulation 
versus other accepted teaching methods, exploring the combination of procedural training 
with realistic clinical scenarios, and the application of simulation-based teaching 
curricula to a wider range of learner from the student to the practicing physician.   
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