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Pascual-Leone
Morning

White
Morning, morning.

Pascual-Leone
How are you?

White
Well I’m feeling ok….

Pascual-Leone
Just ok?

White
I slept ok, I woke up, I knew who I was!

Pascual-Leone
I can hear that!

White
Everything seems to be ok.  So, what are we doing this morning?

Pascual-Leone
So we took your MRI from yesterday, and we have reconstructed it, so we have essentially your virtual head and brain in the computer now.  And we can use that to guide where we put the TMS code, this transcranial magnetic stimulation coil to target specific areas of the brain.

White
So what you are actually doing is in some ways stimulating the part of the brain you think I’m going to be using for reading Braille, to see if it affects it?

Pascual-Leone
That’s correct, and we’re going to do two things actually.  The first thing we’re going to do is stimulate that part of the brain that normally is used for seeing.  And we’re going to ask you to tell us if you see a little flash of light in response to that, a little phossphing(?) we call it.  Because we want to know first of all, what is that part of the brain, when activated, telling the rest of your brain as it were.

White
OK.

Pascual-Leone
Then we’re going to have you read Braille.  And we’re going to do that sort of thing again.  And see whether the readout of the cortex, the function that the piece of cortex does, has changed in any way.

White
Right.

Pascual-Leone
And the final thing that we’ll do is we’ll have you read Braille and then apply the stimulation to that part of the cortex, and have you read Braille again and see whether your Braille reading ability’s affected in any way.

White
And would you expect them to be?

Pascual-Leone
We do.  We expect you to actually have trouble reading Braille right after the stimulation for just a few minutes.  

White
As you can imagine, this is the really scary bit for me, because Braille’s so important to me, what you’re actually saying is, you’re going to impair my ability to read it, however temporarily.

Pascual-Leone
However temporarily.  It’ll be temporarily.  It’ll be very short lived, but yes, we expect it to be impaired.  And I do realise that it’s a scary proposition.

White
I am a bit nervous about it.  Ok!  Thank you Alvaro, let’s get on with it shall we, the suspense is killing me!
It’s like a dentist’s chair…

Pascual-Leone
It is like a dentist’s chair.

White
It makes it worse Alvaro  (LAUGHTER)  

Pascual-Leone
I never said it was easy!

White
You didn’t!  

Pascual-Leone
So we’re just going to connect little electrodes on your hand to be able to see how much electricity it takes, as it were, to make that hand twitch.

White
What are you swabbing with?

Technician
With just a clean alcohol swab, I’m just rubbing it on the area where we’ll attach electrodes.  Would you push against my finger.  There you go.  

White
OK.

Pascual-Leone
Now we’re going to put some glasses on you.  And these glasses allow us to basically track the position of your head in space, so in front of you there is an infra red camera that is sending a little beam of infra red light and protecting it and reflecting it onto little reflector balls that are going to be glued onto the glasses we’re putting on you.

White
OK.

Pascual-Leone
So when you move in space, that camera’s going to know where you are.  

White
Put the glasses on.

Pascual-Leone
We’re going to tell the cameras where your head actually is right now, by using a pointer that Sahid is going to be holding onto your ear and then the other ear and a couple of spots on your skull..

White
Right.

Gabriel
You alright Pete?

White
I’m fine.
I’m like a trussed chicken.  I’ve got tape on both arms.  I’ve got a very unfamiliar pair of glasses perched on my nose.  A camera apparently above my head.

Gabriel
A microphone underneath.

White
A microphone underneath just to add to it!  I do feel as if I’m kind of exhibit A really.

Gabriel
Ah!

White
But I’m ok.

Gabriel
Good.

Pascual-Leone
So what you’re not seeing on the screen of the computer Peter is that we’re displaying your head reconstructed and we have stripped it down in terms of the skin and the bone, and we have basically a free standing brain on top of the lower part of your jaw, right now.

White
Right!

Pascual-Leone
And so when we now move the coil around, it’s right there, so this funky little thing…

White
It’s funky?

Pascual-Leone
Yeah.  

White
So it’s curved with  a lot of buttons in it.

Pascual-Leone
And all those buttons are basically reflector balls that the cameras are going to be able to track…

White
Yeah.

Pascual-Leone
And the flat part, contains inside that plastic casing, copper wire, and when we pass the current through there, it will generate a magnetic pulse that will go through your skin and your skull and into your brain.

White
And that won’t do my brain any harm you say?

Pascual-Leone
It won’t if we do it appropriately.  Which I assure you we’ll do our very best!

White
But to be quite serious, I take it that why you’ve got those pictures there, why you did that MRI yesterday it’s because precision about where in the brain you do it, that’s key to all this.

Pascual-Leone
It’s key, exactly.  We want to know exactly where we’re stimulating, and exactly where we’re targeting because if we targeted the wrong spot, we might potentially cause some undesirable effects.

White
Like what?

Pascual-Leone
Well like maybe make your hand twitch when we don’t want it to for example.

White
Ok.

Pascual-Leone
Nothing bad.

White
OK.

Pascual-Leone
So you’re going to hear a click.  So that’s the current passing through the coil, alright. 

White
Yeah.

Pascual-Leone
So as I put the coil over your head, if I click again…

White
Brrrrr!  

Pascual-Leone
You feel that on your head?

White
Yes, I felt like a little vibration on my head.

Pascual-Leone
You got it.  

White
OK.

Pascual-Leone
Now the first thing that we’re going to is try to find the spot that actually makes your hand twitch.  Ok?

White
Yeah.

Pascual-Leone
And then we’ll go to the back of your head with that intensity, and try to look what kind of perception you get if any when we stimulate the back of your head, alright?

White
Yes.

Pascual-Leone
Just going to pass this on to Sahid who’s going to drive it.  You’re in good hands.

White
OK.

Pascual-Leone
You’re going to hear a bit of a louder click….

White
Yeah.

Pascual-Leone
And feel the top of your head.

Sahid
Here’s the first one.  Three, two, one.

White
That wasn’t too bad.  

Pascual-Leone
You didn’t feel anything, we didn’t see any twitches either.  

White
No twitches.  That was a bit stronger, but I didn’t twitch did I?
I’m not trying not to twitch, I’m not cheating.

Pascual-Leone
As it turns out you won’t be able to really control it.  

White
You just sounded slightly like an SS commandant at that point.  Don’t worry.

Pascual-Leone
That is scary!

Just trying to find the intensity of what it takes to move your fingers.

I didn’t feel it move but it actually is twitching.

White
Is it?

Pascual-Leone
Yeah.  

White
You see I’m not a very relaxed person.

Pascual-Leone
We can tell.
So what we’re going to do now is the same type of sensation but to the very back of your head.  And what we want you to tell us is whether you perceive anything at all.  We’re actually trying to evoke a little flash of light in front of your eyes.  So this part of the brain is the part of the brain that normally gets the information of vision and so we want to know whether it knew when we activated it still triggers a visual perception.

White
I’m not sure that was light.  Quite a little stinging on the back of the head.

Pascual-Leone
Is it too strong?

White
It’s not hurting, it’s not what you’d go out for an afternoon to do but….
There was something then.

Pascual-Leone
Imagine you have the face of a clock in front of you and tell us…

White
Oh yeah, where it is.  
Just a little bit.  And it was slightly to the left of 12, so about 11.

Pascual-Leone
OK.
What we’ve done now is actually located the one spot that you had told us earlier, had given a flash.  

White
Right.

Pascual-Leone
And we’ve gone back to the exact same spot.

White
So I’ve been consistent then have I?

Pascual-Leone
Yes, you’re consistent.

White
It’s good to hear for a journalist.

Gabriel
How you feeling Pete?

White
I’m feeling ok.  the biggest problem I’ve got is being intellectually completely honest.  Because these are not very distinct patches of light.  And you know, I don’t use my light perception to do many useful things.   I don’t think I’m very good at analysing what I see.

Pascual-Leone
That said, the very fact that you can perceive light sensation when we stimulate the back of your head, is a remarkable thing, for the following reason.  As a sighted person, I see with the back of my brain, with occipital cortex we call it….

White
That’s where it is?

Pascual-Leone
That’s where it is.

White
OK.

Pascual-Leone
But in you, what the MRI yesterday taught us is that when you read Braille by touch, that’s the part of the brain that gets engaged.  So you’re using the part of the brain that normally is used for seeing for Braille reading, and yet when we stimulate it, you perceive light.  So it tells us that at least there is a merging of the roles of this part of the brain, both for touch and for vision in your brain.  So what we’re going to try to do now, in a couple of experiments is to disentangle that, if we can.

White
Right.

Pascual-Leone
So, here we go.

White
You tell me what you want me to do.

Pascual-Leone
I just want you to read aloud.

White
OK.

Gabriel
He’s just handed Peter some Braille.

White
I’ve got it here.

Pascual-Leone
There’s four pages.

White
Tell me when.

Pascual-Leone
When.

White
Independence Day is July the fourth. This national holiday is an important …. (FADE OUT) …… a day to remember, the declaration of independence.  It is also a festive time for food, fun, friends and fireworks.

Pascual-Leone
Excellent.  We thought it would be appropriate, given the British were coming!
(LAUGHTER)
Alright, so we’re going to try the occipital stimulation now.

White
OK.

Pascual-Leone
You tell us if anything is different.

White
OK.
Oh I thought I saw something then, but no… oh there was something there.  

Pascual-Leone
But no tactile…

White
No tactile sensation.

Pascual-Leone
OK.  Now we’re going to make it really quite difficult before we go to try to interfere with your Braille reading.  What we’re going to do is we’re going to have you be reading the same piece, and Sahid is actually going to do stimulus every once in a while, while you’re reading.

White
Just to keep me on my toes.

Pascual-Leone
If you feel anything differently in terms of your reading we want you to tell us.  And if you see something we want you to tell us.

White
Ok.  

Pascual-Leone
Start reading.

White
Independence Day is July the fourth.  Another name for this holiday is the fourth of July.  I felt a flash in the right left side.  This national holiday is an important one in the history of the United States.  It is a day to remember.  And to celebrate the first independence day on July the fourth 1776.  The revolutionary war began in 1775, felt a flash in the usual place, slightly to the right I think.  Thirteen colonies (FADE OUT)

Pascual-Leone
Alright.

White
OK.  

Pascual-Leone
What we’re going to do now, because we have your performance on that one, we’re going to give you another one to read,

White
Yep.

Pascual-Leone
And then we’re going to do repetitive stimulation,

White
Right.

Pascual-Leone
So little bursting of stimuli, and then we’re going to have you try to read again afterwards.

White
OK.

Pascual-Leone
You were a lot slower.

White
And I was conscious of  being slower.  

Pascual-Leone
Yeah.

White
But I was…..

Pascual-Leone
Do you it’s just because of the challenge of the text?

White
Yeah…. it didn’t feel as if it was because I was having trouble processing it.

Pascual-Leone
OK.

White
Because I mean the stuff about Lincoln and it’s all very familiar to an English reader, whereas, you know, who the hell are the Gamesian Brothers?
(LAUGHTER)
I thought there were more proper names.  It was difficult to deal with.

Pascual-Leone
The point is well taken, they are normally with Americans and so it could well be that the familiarity becomes an issue.

White
Yeah, I think that was what I felt, there were a lot of American references that I had to think about probably slightly.

Gabriel
Is it normal that people make lots of excuses as well?

White
(LAUGHS)

Pascual-Leone
Yes it is!  The whole issue is that the objective findings that we sometimes get the introspective report on people is very different, right, so the introspection often times is, yeah, people will tell us, oh your Braille didn’t work!  The things weren’t coming quite as high.  When in fact they were working just fine thank you very much! 

White
Alright well…..

Pascual-Leone
It’s hard to say you may essentially be coming up with an explanation that is plausible but might not be the real answer.

White
Ok, well alright, I’ll happily do it one more time.  

Pascual-Leone
OK, yeah.
So we’re doing the same thing, another five minutes of the click click click in your back.  

White
It is a day to remember, the declaration of Independence.  It is also a festive time of food, fun, friends and fireworks.

Pascual-Leone
So how was that?  You knew this one.

White
I knew it.  I did get a sense that when I saw something unfamiliar I was finding it just a bit harder to make decisions about it quickly.  

Pascual-Leone
So you were slower than the first time you read it.

White
I think I probably was, well you can measure it cant you?

Pascual-Leone
We did measure it, yeah.

White
Yeah, was I slower?

Pascual-Leone
You were.  So you’re familiar with it, you would expect it to be faster.

White
I would expect it to be faster, yeah.

Pascual-Leone
Excellent.  Well done.

White
OK.  I take it there’s not much at this stage you can tell me about what the MRI told you, and what these experiments told you this morning?

Pascual-Leone
It took you a few hours to give us the data, it’ll take us a few days per half hour, something like that, so I would think a couple of weeks we should have the results.

White
OK.  We’ll talk to you again, down the line when you have the results.

Pascual-Leone
I look forward to that.  Thank you so much.

White
Thank you, it’s been great to be here.

Pascual-Leone
It’s been our pleasure and we remained amazed how fast you can read, it’s quite extraordinary to see that.

White
That’s good to know, and I’ll always come to Boston when I want to be beaten over the head!  (LAUGHTER)

So finally, Alvaro, apart from discovering that I did have a brain, what did all that discomfort that I put myself through on your behalf tell you that you didn’t know already?

Pascual-Leone
Oh boy, what a set up!  We’ve learned that the parts of the brain that normally process vision, the occipital cortex in your brain, is engaged in your tactile Braille reading ability.  We know that if we suppress and disrupt certain parts of that occipital brain, that you become worse at reading Braille.  And we know that if we stimulate certain parts of that brain, you have tactile sensations.  So this is all consistent with the data from other early blind subjects that tell us that the brain rewires itself and that the visual brain, in quotes, ‘visual’ becomes devoted to tactile Braille reading.  Now the other new thing that we’ve learnt from you is that not all of that ‘visual’ brain undergoes that same change.  In you there is an island of that part of the brain, that remains engaged with vision, so that when we stimulate it, you actually see a little flash of light, consistent in the same part of the visual field, even though you don’t have any functional vision, the read out of that part of the brain remains visual.

White
And that’s because I’ve got a bit of light perception is it?

Pascual-Leone
Exactly right.  But the dramatic thing that we’ve come to realise is that when we suppress that part of the brain that processes that little island of vision, you actually read even better.  In other words, the cost of maintaining some part of the brain engaged in vision, is that it limits your Braille reading ability and your brain has chosen to do that even though it has no functional vision to speak of.  So it raises the question of why is the brain so resistant as it were, to completely give up on certain functions while at the same time, undergoing such dramatic changes.  Presumable what goes on is that brain is trying to undergo change while at the same time keep opportunities open, you know, it doesn’t want to give up on the possibility that you may actually one day recover vision altogether, and you may then need to have the brain wired in a different way.

White
So it’s hedging its bets?

Pascual-Leone
Exactly right.

White
How can you use it practically ‘cos you can’t do to a lot of people what you did to me, which is wire me up and bash me on the back of the head.

Pascual-Leone
You can develop methods of brain stimulation that are able to be applied without the technology demand and the discomfort potential of what we did in you, so one could actually even use brain stimulation techniques.  But before that, one could revisit the question of whether removing residual vision by blindfolding for example, people as they are becoming blind, might not be a way to speed up the learning in the acquisition of Braille.

White
That’s really intriguing because I can remember in the days when they used to do that, but it was more because they thought that if they blindfolded people that was a way of stopping them peeping at a print script.  But you’re saying that that might not have been as daft as it looked?

Pascual-Leone
That’s exactly what I’m saying.  And like you say, there is a whole literature of education of the blind and a number of schools of education of the blind and forms of thought about it that have argued that one should withdraw residual vision.  And the traditional way of thinking about it has been because that way you can attend better, you can focus your attention, you’re not distracted.  But it may actually be that that is a critical part of enabling the visually deprived parts of the brain to really starting to become engaged in tactile processing.  But it opens up a whole other way of thinking about how to best teach Braille to the blind, how to make it a skill that one may be able to learn faster.

White
So given that you probably can’t practically think in terms of blindfolding children losing their sight for long periods of the day, what you’re saying is, you kind of know what direction your going in, you’re still not quite sure how practically to put it into practice?

Pascual-Leone
Exactly right.  So it raises the question of for example blindfolding.  Can you in addition do some other intervention for example brain stimulation while you’re doing the blindfolding, or ??? the blindfolding with tactile stimulation so that you maximise the impact on the biology that that intervention will have, and therefore speed up the establishment of the right connections in the brain to promote the Braille reading ability.

White
Well we’ll be absolutely fascinated to see how it develops.  Thank you very much Alvaro.

Pascual-Leone
It’s a pleasure, it’s a pleasure.

White
And thanks for working with us, and for giving me a window on something that I’ve always wanted to understand better.
That’s it from me, Peter White, my producer Cheryl Gabriel and the rest of the team.  Goodbye.


