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“This Year, Change Your Mind” -Oliver Sacks

·  Brains can be strengthened in similar way we strengthen our bodies (eating healthily, going to the gym)
·  Some areas of brain hard-wired from birth/early childhood
·  Other areas ie Cerebral Cortex (higher cognitive powers like language and thought, sensory and motor functions) can be rewired as we age
·  Brain has ability to rebound from damage (even loss of sight, or hearing)
·  Patient: deafened by scarlet fever age of 9
· so adept at lip-reading easy to forget she was deaf; she experienced seeing as hearing
· lip-reading immediately transformed into “hearing” sounds of speech in her mind; brain converting one mode of sensation into another
·  Blind people often find ways of “seeing”
·  Some areas of brain will atrophy and die if not stimulated
·  Visual areas of brain, even in someone born blind, don’t entirely disappear, but are redeployed for other senses (ie blind people with unusually acute hearing, but other senses may be heightened too)
·  Geerat Vermeij: biologist, blind since age 3
· has identified many new species of mollusks based on variations in contours of shells, used spatial or tactile giftedness 
·  Ved Mehta: writer, blind since early childhood
· navigates large in part using “facial vision” (ability to sense objects by the way they reflect sounds, or shift the air currents that reach his face)
·  Ben Underwood: boy, blind since 3
· developed dolphin-like strategy emitting clicks with mouth and reading resulting echoes from nearby objects (could ride a bike, play sports, and video games)
·  early visual experience, but then lost sight, seem to convert received information from touch or sound into a visual image - “seeing” the dots as they read Braille
·  researchers using functional brain imagery confirmed in these situations parts of cortex devoted to touch and visual activated
·  many patients with various deficits (strokes, Parkinson’s, dementia) learn to do things in new ways, to work around those deficits = radical adaptation
·  Patient: paralyzed overnight from a spinal cord infection
· fell into deep despair, cause she couldn’t enjoy little pleasures (crossword)
· after a few weeks, she looked at the puzzle, got its configuration, ran her eyes along clues as she looked at clues, answers seemed to write in their spaces
· her visual memory strengthened, until she was able to hold entire crossword and its clues in her mind after a single inspection and solve it mentally
·  Researchers at Harvard found blindfolding sighted adults (5 days) could produce shift in way the brain functioned (subjects became better at complex tactile tasks like learning Braille)
·   Neuroplasticity = brain’s capacity to create new pathways
· crucial in recovery from loss of a sense or a cognitive or motor ability
· can also be part of everyday life - brain never stops growing so never stop stimulating it!
“New Tools to Help Patients Reclaim Damaged Senses” -Sandra Blakeslee

“We see with the brain, not with the eyes”

· Benefits of experimental treatments: BrainPort
· Cheryl Schiltz: vestibular system damaged patient, couldn’t balance as part of the brain that provides visual and gravitational stability damaged by an antibiotic
· forced to stay at home, quit job, etc until she volunteered for an experimental treatment
· Experiment: fat strip of tape placed on tongue with a micro-electrode grid wired to a carpenters level mounted on her head and the level determined spatial coordinates, sent information as tiny pulses to her tongue
· with practice, she regained normal vestibular function = able to balance
· BrainPort allows one set of sensory information to substitute for another in the brain
· using electronic aids, vision can be represented on skin, tongue, or through ears
· sense of touch can be routed to area where touch sensations are intact
· Another example of sensory substitution: Braille
·  Dr Paul Bach-y-Rita (neuroscientist) largely responsible for technology: he developed the first sensory substitution device, routing visual images (via head-cam) to electrodes tape to skin on people’s backs - subjects could “see” large objects and flickering candles with their backs (tongue turned out better place to deliver subbed senses as it is sensitive and easy to reach
·  Sensory substitution based on idea that all sensory information entering brain consists of patterns carried by nerve fibers, patterns travel to special sensory regions where they are interpreted, with help of memory into seeing/hearing/touch
· Given proper context, the brain will interpret and understand the ‘patterns’ despite them coming from the eye, ear, or skin
·  Erik Weihenmayer: blind since 13, is 35 year old adventurer (climbed Everest)
· tried different version of BrainPort - hard hat carrying small video camera; visual information from the camera was translated into pulses that reached his tongue
· he found doorways, caught balls and played rock paper scissors with his daughter, with practice, the substituted sense gets better “as if the brain were rewiring itself”
· Dr Pito scanning brains of blind people who have learned to make out shapes, with training their visual areas lighted up - like to teach subjects how to read drifting letters
·  Dr Peter Meijer developed system for blind to see with ears - video camera into sound patterns. Changes in frequency connote up or down, pixel brightness sensed as louder or softer sounds
·  Dr Yrui Danilov (works with Bach-y-Rita) said research team thought of many applications
·  experiment: leprosy patient, couldn’t experience touch with fingers outfitted with glove containing contact sensors, coupled to skin on forehead = he could ‘touch’
·  Federal government interested (Navy and divers finding way in dark water)
·  Student pilots fitted with body sensors to aircraft instruments, can feel movements of plane on chest
· Frivolous: shooting video games - tongue unit like x-ray vision, makes game too easy though

