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Abstract:

Purpose

This paper evaluates the training effect, face (extent to which the simulator resembles reality) and construct validity (ability to differentiate between
subjects with varying levels of experience) of a VR shoulder arthroscopy simulator.

Material and Methods

We analysed the performance of 40 subjects (with different levels of experience) on the simulator (which records objective metrics). We divided
participants into a control group (20 subjects), and an experimental group (20 subjects who followed a training programme with the simulator until
some thresholds were achieved). All subjects did a final evaluation on the simulator and completed a questionnaire.

Results

85% participants agreed the simulator provided insight into the experience of a real arthroscopy. 95% agreed (or strongly agreed) that the
simulator is useful for training. 82.5% thought the simulator should be used to provide additional information on the assessment of technical skills.
Results from the simulated final diagnostic arthroscopy showed that training produced significant improvement in completion time, path length
covered by the arthroscope, and arthroscope roughness (p-value<0.05). Furthermore, the simulator was able to discriminate between experts,
intermediates and novices, proving construct validity for the following metrics : the time of completion (p-value<0.001), the path length covered by
the arthroscope (p-value<0.001), and the roughness when handling the arthroscope (p-value = 0.003).

Conclusion

Results prove face validity, demonstrating the simulator succeeds in resembling real arthroscopy. Training on the simulator had a statistically
significant improving effect on the objective metrics. The simulator discriminated between subjects according to arthroscopic experience, proving
construct validity. Further work should be done to prove transferability of skills to the operating room and to integrate VR arthroscopy training into
the surgical curriculum.
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