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Innovations and Technology

5000 Innovations in Medicine & Technology virtual reality

publications / years [Scopus]
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Fidellty, CompleXity and COStS OBEROSTERREICH

Example: Epidural-Anesthesia u
Costs
Haptic-Feedback -
3D-Anatomy 3D-Display Fidelity
Real-time Rendering 3D-Anatomy

Virtual Reality Virtual Reallty + Haptlc

(Lelghton BL., 1989) (Limbs & Things, 2012) (Farber et.al., 2009) (Albert et.al., 2007)
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Different Types

Model-based (Manikin)
physical , augmented

reality i -~ reality
Standardized Patient (HAL, Gaumard) Virtual Reality
Medical
Simulators

Computer Simulation

("Dr. House", a standardized
patient?)

N " (Obstetrics Simulator, Anesoft)
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Manikins

Breathing
spontaneous breathing, chest-movements realistic bleeding
compliance, flow resistance different locations

breathing sound compression bandage

Sp02 ' T,..,/) bleeding modules
CO2 exhalation

Eyes
different lid positions™ -\ .

pupil reflex \;Q_:EJ‘" ¥

tear fluid

Cardio-Vascular System

ECG, pulse, blood pressure intra-venous access

Ealp?tlon q Intra-muscular access
dg?illrarisllzl':ign Intra-osseous access

RFID tags for different drugs, .
reanimation 9 9 Monitor

registration of amount Instructor, patient-monitor

WebCam, WLAN
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Virtual Reality (VR)

VR-simulator: computer model + haptic
device

- realistic 3D Scenes: anatomy +
instruments

- force feedback via haptic device
(Geomagic Touch)

- Contact modelling (spring dashdot
models)

Simbionix -
Arthro-
Mentor

(Visible Ear Simulator, Alexandra Institute, Denmark) (ArthroMentor - Simbionix)
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(ProMIS 2.0, Haptica Ltd. C CAE)

Hybrid Simulator: patient phantom +
computer model

patient phantom with realistic haptic
real instruments

tracking of instruments (optical or
magnetic)

real-time interaction

(patient phantom i realistic haptic)
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Application Areas

Simulation at Medical Colleges (AAMC Survey)

Medical knowledge —e—Education
100%
» . . A —e—Assessment
Critical thinking/ Decision é\ Patient care

making QI / Research

Interpersonal communication

Team training skills

Leadership Professionalism

surgical simulators s

Practice-based learning/

Psychomotor tasks .
Improvement

System-based practice
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Save Learning Environment

Ch. Konrad et.al, Learning Manual Skills in Aesthesia, Anesth Analg 1998; 86; pp. 635 -9
Learning CurveEpidural Anesthesia
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understand comprehend and perform the task with speed, Rk Reznick et.al (2006)
the task perform mechanics efficiency, and precision
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Structure

Benefits: realistic trainingg real surgical instruments save environment,

one technical platforng different modalities
benchmarking, product presentations andstructions
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