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Development of a VR based epidural anesthesia trainer using a robotic device

J. Kim (Mecha. Eng. Dept. KAIST)

ABSTRACT

Robotic devices have been widely used in many medical applications due to their accuracy and programming
ability. One of the applications is a virtual reality medical simulator, which trains medical personnel in a computer generated
environment. In this paper, we are going to present an application, an epidural anesthesia trainer. Because performing
epidural injections is a delicate task, it demands a high level of skill and precision from the physician. This trainer uses a
robotic device and computer controlled solenoid valve to recreate interaction forces between the needle and the various layers
of tissues around the spinal cord. The robotic device is responsible for generation of interaction forces in real time and can be
used to be haptic guidance that allows the user to follow a previous recorded expert procedure and feel the encountered forces.
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Fig 2 Modeled profile of forces between tissues and

Voigt model needle based on viscoelastic model.
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Fig. 3 Conceptual diagram for simulating loss of
resistance during epidural anesthesia

24
Figure 4

SenSable PHAMToM
. PHANTOM 3 6

TGS Open Inventor

fluoroscopy

Figure 4. VR based Epidural anesthesia trainer. The
robotic device is inside of human mannequin and it is
connected with the syringes
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Figure 5 Graphical User Interface for epidural trainer.
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