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Australians with Vision Impairment

2004 estimates

· Vision Impaired 400,000 

· 70% (280,000) treatable or preventable conditions, 

· 60,000 who are functionally blind

· 50% (30,000) treatable or preventable conditions

· Only developed country with trachoma 

· Aboriginal communities is up to 

· 10 times higher 

slide 3

Overseas Data,

· USA 2004 vision impairment among 10 most prevalent causes of disability 

Leading causes 

· Age-Related Macular Degeneration (AMD), Glaucoma, 

· Diabetic Retinopathy (DR), 

· Cataract, 

· Optic nerve atrophy. 

· Over 2/3rds > than 65 years of age.

· By 2030 number of elderly with vision-related problems will more than double 
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Infants and Children

· Major causes

· Retinopathy of prematurity, 

· Deficits in visual centres of the brain, 

· Structural ocular abnormalities e.g.

· cataract 

· retinal abnormalities. 

· Conditions have severe impact on 

· children's quality of life, 

· especially when v. i. coexists with other impairments, 

· Major consequences on education and future opportunities for employment 
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Treatment for Low Vision

What does the Future Hold ?
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Star Trek 2304

· Bruce Rudd, Leading Engineer on Australia’s Galaxy 4 global orbiting space station 

· Family history of MD.

· life-expectancy in 2304 of about 120 years 

· Grandfather (22nd century) had tiny device implanted behind eyeball, sent impulse to brain so central scotoma could be ignored 

· Father had injection of MDjuice-007 to help retina produce new cells in the macula while diseased macula ‘digested’ by the pigment epithelial layer of the retina 
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Advice from Bones

· You can either receive the injection, or, "I can just exchange your eye for an eye that can be replicated from your stem cells and then re-hook-up your optic nerve with an NAC (Nerve Array Connector). Whichever you choose, you should be back at work in about an hour and a half". 

· Bruce thought it over and chose the injection (less invasive)
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Current Research Optimism

· First generation Low Vision Imaging (Enhancement) System (LIVES), head-worn device like miniature CCTV, electronically enlarges objects at a distance. Johns Hopkins University 

· Devices to enhance contrast by electronic filtering, using image re-mapping techniques to change spatial relationships within field by reassigning location of each pixel in a video display 
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PC’s & Cell Phones

· Swiss army knife for people with disabilities.

· Processing power of today's PCs migrates to cell phones (next10 years)

· Voice recognition, voice synthesis, optical character recognition run in software on cell phones. 

· Cell phone costing less than $100 will soon see for person unable to see, read for person unable to read, speak for person unable to speak, remember for person unable to remember, 

· guide lost person. 

· Able to access tremendous range of information, plus full text of almost all books. 

slide 10

Recent Research

· Study of molecular response of retinal ganglion cells and glial cells to optic nerve injury in mammalian and non-mammalian vertebrates. 

Goal to understand why non-mammalian vertebrates have ability to regenerate optic nerves and restore vision following optic nerve injury, while mammals are permanently blind following similar injuries 

(Vanderbilt University)

· Activation of the immune system in the central nervous system (CNS) of rats after trauma protects the CNS from damage propagation and facilitates their regeneration 

(Weizmann Institute of Science)
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STEM CELL RESEARCH

· Stem cells are cells that can divide in the laboratory & can develop into certain kinds of specialized tissues. 

· Several types,

· Stem cells used for research called human pluripotent stem cells. 

· These can develop into most of the organs and tissues of the human body, but cannot develop into a human life without the help of other types of cells. 
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STEM CELL RESEARCH

(Boston, Massachusetts)

· Scientists using neuronal stem cells of postnatal rodent origin to try to replace damaged photoreceptors in the retina of adult rodents. 

Retinal transplantation

· Such research, which involves stem cells derived from the adult rat hippocampal region of brain and from postnatal brain tissue, could yield new treatments and cures, for example, macular degeneration, retinitis pigmentosa, and glaucoma. Also for CNS diseases: Parkinson and Alzheimer 
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Mick Dundee XIV 

· Descendant of Crocodile Dundee, living in the Wooloomooloo in 2038, 

· Lost all but light perception due to retinitis pigmentosa by 40,

· Receives hologram from med centre asking him to participate in Australia’s first human trials of retinal replacement therapy. 

· He decides to participate since he realises that positive results will benefit some of the teenagers with RP who experience great trauma as their sight gradually decreases.
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Macca in 2015. 

· Macca Burger, middle aged father of 3 living in Bunyip, Vic, in 2010, has aniridia, uses variety of light-absorbing lenses 

· CERA develops artificial iris that can adapt to light change, and high-tech company in Brunswick develops a microchip

· Macca tries it, although he knows his visual acuity would remain much the same as when he used his numerous light-absorbing filters. 

· Perhaps more comfortable with it and enjoy playing Starball on bright January days,. 

· Since malformation of his anterior segment will still be present, remains concerned that he might still develop glaucoma and further vision loss.
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Current Research

· Veterans Affairs Medical Center in Cleveland, Ohio, is researching Nystagmus. 

· The Ocular Motor Neurophysiology Laboratory has been studying the eye movements of Belgian Sheepdogs with this defect. 

· As a result they have developed an operation on eye muscles that slows the oscillation and allows the dogs and should allow humans to see better. 

· They have already started to apply the operation to humans and have so far had good results
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Learning from the crystal ball

· WE AS CONCERNED PEOPLE SHOULD:

· Establish LV as a human condition that warrants public attention

· Continue and increase personal involvement in the preparation of new professionals in LV.

· Conduct interdisciplinary work to break down the political and professional biases that currently exist’

· Ensure that funding for services will be available to address new needs as they are identified.

· Continue to support or conduct research to keep pace with and improve the scientific knowledge base on (a) the functional use of vision, (b) service provision; and (c ) the psycho-social effects of LV.

