An area of medicine

Introduction (summary)
Virtual reality is an area of medicine that incorporated three dimensional auditory, visual and tactile sensorimotor modalities and incorporates these aspects of modern medicine into its clinical applications in the fields of surgery, medicine as well as its dual utility in telecommunications. It can further be integrated into patient rehabilitation, functional and ergonomic studies.
Surgical training and planning:
· VR enables use of telemedicine to produce more efficiecnt, and precise modalities , in the fiels of minimally invasive surgery (MIS), as a means to lower patient morbidity and mortality

· Postulated that VR minimize risks

· surgical modeling - involved to improve precision, reliability and safety and cost-efficiency (last point salient, since this is one aspect of medicine that limits progress)

· 3D anatomy - more anatomical precision and visual acuity of human tissue - allows for greater degree of physical and physiological tissue remodeling

· Real time - and further clinical application in high speed computer platforms (limits delays within and post surgery, and thus increases costs, both in physical and economical measures)
Medical training and planning (non-surgical)
· VR hybridizes elements of VR, multimedia into a universal education paradigm

· Improves flexivility ande effectiveness of medical teaching\new project called VR-MM - facilitates this method of improving the above

· Facilitiates e-learning (i.e. on line textbooks, MM libraries, eectonic mail and medical records)
Anatomically keyed displays - REAL TIME
· used to visualize anaomtical arees - similar to MRI and CT, but in real time

· HUGE clinical application in surgical areas especially when it comes to brain tumours, which involve more invasive surgical techniques - and often have higher risks of adverse effects, infection and post-operative complications

· Real time - means these images are displayed intraoperatively on computer monitors, - this is via a 'robotics controlled stereotactic frame' -

· VERY good for high risk techniques, such as alignment of raditioant sources to treat cancerous tumours (VERY VERY BLOODY IMPORTANT!!!!)
Telesurgery and telemedicine
· Telemedicine can be used for remote and rural medicine and also to improve and minimize costs associated with medical practive

· In terms of surgery - two main areas - ONE which is based on telerobotics (which is similar to VR - in the sense, that you control the 'robot' by a computer based program by a surgeon/physician)

· The second type is where you have a camera, and can visualize the surgery from a remote area, and give auditory guidance with a reciprocal visual input, thus establishing a bi-manual mode of communication in real time.

· Current applications for this include

· Rural and remote medicine (with consultants not having to leave main cities, but their expertise can stillbe tapped in rural areas without time or cost delays)

· In war - where consultants are on hand from a distant site to give medical advice
Patient testing and behavoural intervention

parkinsons
· Currently use L-dopa as a means of providing extra dopamine to the body, but this can have potentially serious side effects if doses are not monitored appropriately

· Parkinsonian gait is and can be reversed with medication, but the SE.....can be problematic HENCE where VR has a potential role

· using VR to simulate kinesia paradoxa to trigger normal walking behaviour in akinetic parkinsons patients

· potentially can be used for other movement disorders (? Chorea, akathisia related, gait disorders??)
Phobias
· VR can desensitize patients to phobias and anxiety through regular, monitored and controlled provoking stimuli, and situations
Cognitive deficits
· VR can challenge complex cognitive activity
REHABILIATION
· VR can be enhanced trhough rehabilitation process

· Ore use in functional acitivites

· Data glove and datasuit technoolgoies originally developed as controlled devices

· i.e. Use to rehabilitate a damaged hand

· can use multidisciplinary teams (i.e. OT, Physio)

· play back animations of simulated motion - to help with rehab

· THUS VR enables to shape a better rehab prgraom to indidicual patients

· Currently, VR based rehab stations are being developed
VR Reality technological and disability solutions
· enables indicuvusls with physical disabilities to accomplist tasts and have experiences that would otherwise be denied them

· computers and VR software can provide increased access to daily acitivies forpteorpl with disabilities

· basic VR system alowos users to record custom tailored gestures and to map gestures to actions

· gesture control will improve the functional capabilies of users with disabilities

· data glove - recogniztion via the fibre optic sensots of data glove to a preprogrammed set of instructions
Summary of discussion (salient features)
· intrsumented globes have become to tools of choice to measure, monitor and aplify upper extremity motion.

· Still in research process, more challenges must be met before such devices can be made available for patient care

· Innvators always called upon to refine the technifical efficiency and increase comfort (both physically and physiologically) - BUT.....has to be cost efficient, and time efficient

· In future, VERY exciting field, and one that is definitely being looked into as a basis for a plethora of medical research.

