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Pascual-Leone responds : 
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12.18.00 David asked:
I was wondering about your use of Braille in the study of the visual memory center. For me, when I recall numbers, places and things, what I recall is the shape or what it looks like. Now, Braille is taught in such a way that shapes and designs are memorized. For me, this tells me that this visual center is really not so much visual but a spatial storage area. Am I really off the mark on this?

	Pascual-Leone 's response:
I thank you for your comments and insights. I would agree with you to the point that one might need to rethink the way we believe the brain to be organized. Generally, we talk about 'visual' and 'tactile' and 'auditory' areas. In other words, we think of the brain as organized in specific processing streams that eventually merge together to give us a fuller representation of the world. My colleague Roy Hamilton and I, with the input of many superb co-investigators in my lab, have been arguing that we might want to explore the notion of what we call a meta-modal brain. In such a brain, one might envision 'operators' devoted to implementing a given computation of any signal (regardless of modality) that comes in. In that sense, we would argue for a spatial localization or a spatial relationships operator which may well be tightly coupled with the 'visual' cortex. Now, each operator might well have a 'preferred' signal (or modality), a signal that is best suited for the computation each operator implements. If so, following the notion of a multiple experts network with time, inputs from non-preferred signals might become inhibited, hence making operators appear modality-specific when in fact they are not. If this notion were true, there would not be an "auditory cortex" but perhaps rather a temporal codification area that appears auditory because sound is the preferred signal. Similarly, there is a spatial localization area that appears 'visual' because vision is the preferred signal. As for being off the mark, you are not any more off than I might be.
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12.18.00 Kimberly Stange asked:
In my music education classes we discussed children's mental/musical development. The common theory is that we are all born with a level of music aptitude that we must maintain (through immersion or musical activities such as singing) before age 7. Otherwise, the section devoted to music becomes used for a different skill. If we can train our brains to use the visual section for touch etc., why can't we train a section of our brain to revert back to musical aptitude? 

	Pascual-Leone 's response:
Music and the brain is a fascinating topic and we have been working on some aspects of this area in my laboratory for sometime. You may want to keep a look out for a book soon to be published by the New York Academy of Science on the topic of music and the brain. The book summarizes the presentations of many outstanding scientists at a meeting organized by Robert Zatorre in New York earlier this year. 
The representation of music in the brain is complex. There are many components to music - melody, rhythm, the motor skills of making music, the linguistic aspects of writing or sight-reading, etc. These different aspects have different representations in the brain and, in turn, the brain areas that represent these aspects might be used for other tasks. That is why exposure to music early is important, because whether one becomes a musician or not, music helps develop areas of the brain that are very important for many other skills and functions. It is certainly possible to become proficient in music later in life, though as with many skills it might be more challenging for an adult than for a child. However, the benefits to brain organization and development that can be derived from an early exposure to music would obviously not be achievable by an adult. 
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12.18.00 Jim asked:
In the second (sighted) tactile test with subject Michelle, did she experience any loss of tactile sensation as she did in the first (blinded) tactile test? 

	Pascual-Leone 's response:
Great question. This is of course a critical aspect of our experiment. The answer is: no. After the blindfold is removed and the occipital cortex receives visual input again, very rapid changes take place, reversing the phenomena observed during the blindfolded week. So, at that point, disrupting the function of the occipital cortex no longer disturbs tactile Braille reading or interferes with tactile sensation.


	[image: image4.png]


12.18.00 Claire Kerwin asked:
Watching your show was shocking and fascinating for me. Finally I have someone that may be able to explain my father's experience. He is now blind due to diabetic complications and neuropathy. He recently described to me his hallucinations of being able to see. For example, we are driving in the car and he says that he sees that we are driving along a mountain's narrow road and he can see the ocean down below. And he can hear children laughing (audio stimulus as well). I don't know if this is a common symptom experienced with blindness, but I find it fascinating and I want to know more about it. I know my dad is not going crazy. Can you explain or have you heard of such a thing?

	Pascual-Leone 's response:
Claire, thanks for your e-mail. What you describe is well known to me. It is called Charles-Bonnet Syndrome. Aisling Warde, Denis Maguire, Robert Stickold and I have been carefully studying these kinds of perceptions in our blindfolded subjects. 
Charles Bonnet, a Swiss Naturalist and philosopher, described in 1769 that his 89-year-old grandfather, Charles Lullin, had experienced hallucinations of people, birds and buildings following bilateral cataract surgery and visual loss. Lullin was described as otherwise being in good physical health and without cognitive impairment. In later years, Bonnet himself experienced visual hallucinations similar to those of his grandfather when his own vision was deteriorating. 
Current definition of the Charles Bonnet Syndrome involves sudden and unexpected onset of visions with rapid insight into their unreality; absence of other sensory disorders; vivid and elaborate nature of the visions; and no delusional ideation coexisting or developing secondarily. In simple terms, the person experiences the hallucinations, knows that they are not real, and is neither demented nor psychotic.
Visual hallucinations in Charles Bonnet Syndrome are thought to represent "release hallucinations" due to the deteriorating vision and disuse of the visual cortex. This is presumably the mechanism that is in play both in your father and also in our blindfolded subjects. Indeed, when normal visual input is resumed these "release" phenomena tend to disappear. Therapy is difficult, but an evaluation by a behavioral neurologist and consideration of possible medications might be worthwhile if your father is bothered by it. 


 

