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Preface 

I grew up in a household full of doctors and 

medical talk—my father and older brothers 

were general practitioners, and my mother was 

a surgeon. A lot of the dinner-table conversation 

was inevitably about medicine, but the talk was 

never just about “cases.” A patient might pre¬ 

sent as a case of this or that, but in my parents’ 

conversation, cases became biographies, stories 

of people’s lives as they responded to illness or 

injury, stress or misfortune. Perhaps it was in¬ 

evitable that I myself became both a physician 

and a storyteller. 

When The Man Who Mistook His Wife for 

a Hat was published in 1985, it was given a 

very pleasant review by an eminent academic 

neurologist. The cases, he wrote, were fascinat¬ 

ing, but he had one reservation: he thought I 

was being disingenuous in presenting patients 

as if I had come to them with no preconcep- 
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tions, with little background knowledge of their 

conditions. Did I really read up on the scien¬ 

tific literature only after seeing a patient with a 

particular condition? Surely, he thought, I had 

started with a neurological theme in mind and 

simply sought out patients who exemplified it. 

But I am not an academic neurologist, and 

the truth is that most practicing physicians 

have, apart from their broad medical educa¬ 

tion, little in-depth knowledge of many con¬ 

ditions, especially those which are considered 

rare, and thus not worthy of much time in 

medical school. When a patient presents him¬ 

self with such a condition, we must do some 

research and, especially, go back to original 

descriptions. Typically, then, my case histo¬ 

ries start with an encounter, a letter, a knock 

on the door—it is the patients’ description of 

their experience that stimulates the more gen¬ 

eral exploration. 

As a general neurologist working mostly 

in old-age homes, I have seen thousands of 

patients over the past decades. All of them 

have taught me something, and I enjoy see¬ 

ing them—in some cases, we have been seeing 

each other regularly, as doctor and patient, for 

twenty years or more. In my clinical notes, I do 

my best to record what is happening with them 

and to reflect on their experiences. Occasion- 
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ally, with the patient’s permission, my notes 

evolve into essays. 

After I began publishing case histories, start¬ 

ing with Migraine in 1970, I began receiving 

letters from people seeking to understand or 

comment on their own neurological experi¬ 

ences, and such correspondence has become, 

in a way, an extension of my practice. Thus 

some of the people I describe in this book are 

patients; others are people who have written 

to me after reading one of my case histories. I 

am grateful to all of them for agreeing to share 

their experiences, for such experiences enlarge 

the imagination and show us what is often con¬ 

cealed in health: the complex workings of the 

brain and its astounding ability to adapt and 

overcome disability—to say nothing of the 

courage and strength that individuals can show, 

and the inner resources they can bring to bear, 

in the face of neurological challenges that are 

almost impossible for the rest of us to imagine. 

Many of my colleagues, past and present, have 

generously shared their time and expertise to 

discuss the ideas in this book or to comment 

on its various drafts. To all of them (and the 

many whom I have omitted here) I am most 

grateful, especially to Paul Bach-y-Rita, Jerome 
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Bruner, Liam Burke, John Cisne, Jennifer and 

John Clay, Bevil Conway, Antonio and Hanna 

Damasio, Orrin Devinsky, Dominic ffytche, , 

Elkhonon Goldberg, Jane Goodall, Temple 

Grandin, Richard Gregory, Charles Gross, Bill 

Hayes, Simon Hayhoe, David Hubei, Ellen 

Isler at the Jewish Braille Institute, Narinder 

Kapur, Christof Koch, Margaret Livingstone, 

Ved Mehta, Ken Nakayama, Gorel Kristina 

Naslund, Alvaro Pascual-Leone, Dale Purves, 

V. S. Ramachandran, Paul Romano, Israel 

Rosenfield, Theresa Ruggiero, Leonard Shen- 

gold, Shinsuke Shimojo, Ralph Siegel, Con¬ 

nie Tomaino, Bob Wasserman, and Jeannette 

Wilkens. 

I could not have completed this book with¬ 

out the moral and financial support of a num¬ 

ber of institutions and individuals, and I am 

enormously indebted to them, above all to 

Susie and David Sainsbury, Columbia Uni¬ 

versity, The New York Review of Books, The 

New Yorker, the Wylie Agency, the MacDow- 

ell Colony, Blue Mountain Center, and the Al¬ 

fred P. Sloan Foundation. I am grateful, too, to 

the many people at Alfred A. Knopf, Picador 

UK, Vintage Books, and my other publishers 

around the world. 

Several correspondents have contributed 

ideas or descriptions to this book, including 
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Joseph Bennish, Joan C., Larry Eickstaedt, 

Anne F., Stephen Fox, J. T. Fraser, and Alexan¬ 

dra Lynch. 

I am grateful to John Bennet at The New 

Yorker and Dan Frank at Knopf, superb edi¬ 

tors who have improved this book in many 

ways; and to Allen Furbeck for his help with 

the illustrations. Hailey Wojcik typed many of 

the drafts and contributed research and virtu¬ 

ally every other type of assistance, to say noth¬ 

ing of deciphering and transcribing the almost 

90,000 words of my “melanoma journals.” Kate 

Edgar has, for the past twenty-five years, filled 

a unique role as collaborator, friend, editor, or¬ 

ganizer, and much else. She has incited me, as 

always, to think and write, to see from different 

perspectives, but always to return to the center. 

Above all, I am indebted to my subjects 

or patients and their families: Lari Abraham, 

Sue Barry, Lester C., Howard Engel, Claude 

and Pamela Frank, Arlene Gordon, Patricia 

and Dana Hodkin, John Hull, Lilian Kallir, 

Charles Scribner, Jr., Dennis Shulman, Sabriye 

Tenberken, and Zoltan Torey. They have not 

only allowed me to write about their experi¬ 

ences and quote their descriptions; they have 

commented on drafts, introduced me to other 

people and resources, and, in many cases, be¬ 

come good friends. 
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Finally, I must express my deepest gratitude 

to my physician, David Abramson; to him I 

dedicate this book. 

O.W.S. 

New York 

June 2010 
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Sight Reading 

In January of 1999, I received the following 
letter: 

Dear Dr. Sacks, 

My (very unusual) problem, in one sentence, 
and in non-medical terms, is: I can’t read. 
I can’t read music, or anything else. In the 
ophthalmologist’s office, I can read the 
individual letters on the eye chart down to 
the last line. But I cannot read words, and 
music gives me the same problem. I have 
struggled with this for years, have been to 
the best doctors, and no one has been able to 
help. I would be ever so happy and grateful if 
you could find the time to see me. 

Sincerely yours, 
Lilian Kallir 
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I phoned Mrs. Kallir—this seemed to be the 

thing to do, although I normally would have 

written back—because although she appar¬ 

ently had no difficulty writing a letter, she had 

said that she could not read at all. I spoke to her 

and arranged to see her at the neurology clinic 

where I worked. 

Mrs. Kallir came to the clinic soon after¬ 

ward—a cultivated, vivacious sixty-seven-year- 

old woman with a strong Prague accent—and 

related her story to me in much more detail. 

She was a pianist, she said; indeed, I knew her 

by name, as a brilliant interpreter of Chopin 

and Mozart (she had given her first public con¬ 

cert at the age of four, and Gary Graffman, the 

celebrated pianist, called her “one of the most 

naturally musical people I’ve ever known”). 

The first intimation of anything wrong, she 

said, had come during a concert in 1991. She 

was performing Mozart piano concertos, and 

there was a last-minute change in the program, 

from the Nineteenth Piano Concerto to the 

Twenty-first. But when she flipped open the 

score of the Twenty-first, she found it, to her 

bewilderment, completely unintelligible. Al¬ 

though she saw the staves, the lines, the indi¬ 

vidual notes sharp and clear, none of it seemed 

to hang together, to make sense. She thought 

the difficulty must have something to do with 
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her eyes. But she went on to perform the con¬ 

certo flawlessly from memory, and dismissed 

the strange incident as “one of those things.” 

Several months later, the problem recurred, 

and her ability to read musical scores began to 

fluctuate. If she was tired or ill, she could hardly 

read them at all, though when she was fresh, her 

sight-reading was as swift and easy as ever. But 

in general the problem worsened, and though 

she continued to teach, to record, and to give 

concerts around the world, she depended in¬ 

creasingly on her musical memory and her ex¬ 

tensive repertoire, since it was now becoming 

impossible for her to learn new music by sight. 

“I used to be a fantastic sight reader,” she said, 

“easily able to play a Mozart concerto by sight, 

and now I can’t.” 

Occasionally at concerts she experienced 

lapses of memory, though Lilian (as she asked 

me to call her) was adept at improvising and 

could usually cover these. When she was at ease, 

with friends or students, her playing seemed 

as good as ever. So, through inertia, or fear, 

or a sort of adjustment, it was possible for her 

to overlook her peculiar problems in reading 

music, for she had no other visual problems, 

and her memory and ingenuity still allowed her 

a full musical life. 
In 1994, three years or so after she had 
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first noticed problems reading music, Lilian 

started to have problems with reading words. 

Here again, there were good days and bad, and 

even times when her ability to read seemed to 

change from moment to moment: a sentence 

would look strange, unintelligible at first; then 

suddenly it would look fine, and she would 

have no difficulty reading it. Her ability to 

write, however, was quite unaffected, and she 

continued to maintain a large correspondence 

with former students and colleagues scattered 

throughout the world, though she depended 

increasingly on her husband to read the letters 

she received, and even to reread her own. 

Pure alexia, unaccompanied by any difficulty 

in writing (“alexia sine agraphia”) is not that 

uncommon, although it usually comes on sud¬ 

denly, following a stroke or other brain injury. 

Less often, alexia develops gradually, as a con¬ 

sequence of a degenerative disease such as Alz¬ 

heimer’s. But Lilian was the first person I had 

encountered whose alexia manifested first with 

musical notation, a musical alexia. 

By 1995 Lilian was beginning to develop ad¬ 

ditional visual problems. She noticed that she 

tended to “miss” objects to the right, and, after 

some minor mishaps, she decided that she had 

best give up driving. 

She had sometimes wondered whether her 
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strange problem with reading might be neuro¬ 
logical rather than ophthalmological in origin. 
“How can I recognize individual letters, even 
the tiny ones on the bottom line of the eye 

doctors chart, and yet be unable to read?” she 
wondered. Then, in 1996, she started to make 
occasional embarrassing mistakes, such as fail¬ 
ing to recognize old friends, and she found 
herself thinking of a case history of mine she 
had read years before, entitled “The Man Who 
Mistook His Wife for a Hat,” about a man 
who could see everything clearly but recognize 
nothing. She had chuckled when she had first 
read it, but now she started to wonder whether 
her own difficulties might be eerily similar in 
nature. 

Finally, five years or more after her original 

symptoms, she was referred to a university neu¬ 
rology department for a full workup. Given a 
battery of neuropsychological tests—tests of 
visual perception, of memory, of verbal flu¬ 

ency, etc.—Lilian did particularly badly in the 
recognition of drawings: she called a violin a 
banjo, a glove a statue, a razor a pen, and pliers 
a banana. (Asked to write a sentence, she wrote, 
“This is ridiculous.”) She had a fluctuating lack 
of awareness, or “inattention,” to the right, 
and very poor facial recognition (measured by 
recognition of photographs of famous public 
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figures). She could read, but only slowly, letter 

by letter. She would read a “C,” an “A,” a “T,” 

and then, laboriously, “cat,” without recogniz¬ 

ing the word as a whole. Yet if she was shown 

words too quickly to decipher in this way, she 

could sometimes correctly sort them into gen¬ 

eral categories, such as “living” or “nonliving,” 

even though she had no conscious idea of their 

meaning. 

In contrast to these severe visual problems, 

her speech comprehension, repetition, and ver¬ 

bal fluency were all normal. An MRI of her 

brain was also normal, but when a PET scan 

was performed—this can detect slight changes 

in the metabolism of different brain areas, even 

when they appear anatomically normal—Lilian 

was found to have diminished metabolic activ¬ 

ity in the posterior part of the brain, the vi¬ 

sual cortex. This was more marked on the left 

side. Noting the gradual spread of difficulties 

in visual recognition—first of music, then of 

words, then of faces and objects—her neurolo¬ 

gists felt she must have a degenerative condi¬ 

tion, at present confined to the posterior parts 

of the brain. This would probably continue to 

worsen, though very slowly. 

The underlying disease was not treatable in 

any radical sense, but her neurologists suggested 

that she might benefit from certain strategies: 

“guessing” words, for example, even when she 
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could not read them in the ordinary way (for it 

was clear that she still possessed some mecha¬ 

nism that allowed unconscious or preconscious 

recognition of words). And they suggested that 

she might also use a deliberate, hyperconscious 

inspection of objects and faces, making partic¬ 

ular note of their distinctive features, so that 

these could be identified in future encounters, 

even if her normal “automatic” powers of rec¬ 

ognition were impaired. 

In the three years or so that had elapsed be¬ 

tween this neurological exam and her first visit 

to me, Lilian told me, she had continued to per¬ 

form, though not as well, and not as frequently. 

She found her repertoire diminishing, because 

she could no longer check even familiar scores 

by vision. “My memory was no longer fed,” she 

remarked. Fed visually, she meant—for she felt 

that her auditory memory, her auditory orien¬ 

tation, had increased, so that she could now, to 

a much larger degree than before, learn and re¬ 

produce a piece by ear. She could not only play 

a piece in this way (sometimes after only a sin¬ 

gle hearing); she could rearrange it in her mind. 

Nonetheless, there was, on balance, a shrinkage 

of her repertoire, and she began to avoid giving 

public concerts. She continued to play in more 

informal settings and to teach master classes at 

the music school. 

Handing me the neurological report from 
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1996, she commented, “The doctors all say, 

‘Posterior cortical atrophy of the left hemi¬ 

sphere, very atypical,’ and then they smile apol¬ 

ogetically—but there’s nothing they can do.” 

I 

When I examined Lilian, I found that she 

had no problem matching colors or 

shapes, or recognizing movement or depth. But 

she showed gross problems in other areas. She 

was unable now to recognize individual letters 

or numerals (even though she still had no dif¬ 

ficulty writing complete sentences). She had, 

too, a more general visual agnosia, and when 

I presented her with pictures to identify, it was 

difficult for her even to recognize pictures as 

pictures—she would sometimes look at a col¬ 

umn of print or a white margin, thinking it 

was the picture I was quizzing her about. Of 

one such picture, she said, “I see a V, very el¬ 

egant—two little dots here, then an oval, with 

little white dots in between. I don’t know what 

it’s supposed to be.” When I told her it was a 

helicopter, she laughed, embarrassed. (The V 

was a sling; the helicopter was unloading food 

supplies for refugees. The two little dots were 

wheels, the oval the helicopters body.) Thus 

she was now seeing only individual features of 

an object or picture, failing to synthesize them, 
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to see them as a whole, much less to interpret 

them correctly. Shown a photograph of a face, 

she could perceive that the person was wear¬ 

ing glasses, nothing else. When I asked if she 

could see clearly, she said, “It’s not a blur, it’s a 

mush”—a mush consisting of clear, fine, sharp 

but unintelligible shapes and details. 

Looking at the drawings in a standard neuro¬ 

logical test booklet, she said of a pencil, “Could 

be so many things. Could be a violin . . . a pen.” 

A house, however, she immediately recognized. 

Regarding a whistle, she said, “I have no idea.” 

Shown a drawing of scissors, she looked stead¬ 

fastly at the wrong place, at the white paper 

below the drawing. Was Lilian’s difficulty in rec¬ 

ognizing drawings due simply to their “sketchi¬ 

ness,” their two-dimensionality, their poverty 

of information? Or did it reflect a higher-order 

difficulty with the perception of representation 

as such? Would she do better with real objects? 

When I asked Lilian how she felt about herself 

and her situation, she said, “I think I am dealing 

with it very well, most of the time . . . knowing 

it is not getting better, but only slowly worse. 

I’ve stopped seeing neurologists. I always hear 

the same thing. . . . But I am a very resilient 

person. I don’t tell my friends. I don’t want to 

burden them, and my little story is not very 

promising. A dead end. ... I have a good sense 
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of humor. And that’s it, in a nutshell. It is de¬ 

pressing, when I think of it—frustrations daily. 

But I have many good days and years ahead.” 

After Lilian left, I was unable to find my 

medical bag—a black bag with some similari¬ 

ties (I now remembered) to one of the several 

bags she had brought. Going home in the taxi, 

she realized that she had taken the wrong bag 

when she saw a red-tipped object sticking out 

of it (my long, red-tipped reflex hammer). It 

had attracted her attention, by its color and 

shape, when she saw it on my desk, and now 

she realized her mistake. Returning, breathless 

and apologetic, to the clinic, she said, “I am the 

woman who mistook the doctor’s bag for her 

Lilian had done so badly on the formal tests 

of visual recognition that I had difficulty imag¬ 

ining how she managed in daily life. How did 

she recognize a taxi, for example? How could 

she recognize her own home? How could she 

shop, as she told me she did, or recognize foods 

and serve them on a table? All this and much 

more—an active social life, traveling, going to 

concerts, and teaching—she did by herself when 

her husband, who was also a musician, went to 

Europe for weeks at a time. I could get no idea 

of how she accomplished this from seeing her 

dismal performance in the artificial, impover- 
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ished atmosphere of a neurology clinic. I had to 

see her in her own familiar surroundings. 

The following month, I visited Lilian at 

home, home being a pleasant apartment in 

upper Manhattan where she and her husband 

had lived for more than forty years. Claude was 

a charming, genial man about the same age as 

his wife. They had met as music students at 

Tanglewood nearly fifty years earlier and had 

pursued their musical careers in tandem, often 

performing onstage together. The apartment 

had a friendly, cultured atmosphere, with a 

grand piano, a great many books, photographs 

of their daughter and of friends and family, ab¬ 

stract modernist paintings on the wall, and me¬ 

mentos of their trips on every available surface. 

It was crowded—rich in personal history and 

significance, I imagined, but a nightmare, a 

complete chaos, for someone with visual agno¬ 

sia. This, at least, was my first thought as I en¬ 

tered, negotiating my way between tables full of 

knickknacks. But Lilian had no difficulty with 

the clutter and threaded her way confidently 

through the obstacles. / 

Since she had had such difficulty on the 

drawing-recognition test, I had brought a num¬ 

ber of solid objects with me, wondering if she 
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would do better with these. I started with some 

fruit and vegetables I had just bought, and 

here Lilian did surprisingly well. She instantly 

identified “a beautiful red pepper,” recogniz¬ 

ing it from across the room; a banana, too. She 

was momentarily uncertain whether the third 

object was an apple or a tomato, though she 

soon decided, correctly, on the former. When 

I showed her a small plastic model of a wolf (I 

keep a variety of such objects, for perceptual 

testing, in my medical bag), she exclaimed, “A 

marvelous animal! A baby elephant, perhaps?” 

When I asked her to look more closely, she de¬ 

cided it was “a kind of dog. ” 

Lilian’s relative success in naming solid ob¬ 

jects, as opposed to drawings of them, again 

made me wonder whether she had a specific 

agnosia for representations. The recognition of 

representations may require a sort of learning, 

the grasping of a code or convention, beyond 

that needed for the recognition of objects. 

Thus, it is said, people from primitive cultures 

who have never been exposed to photographs 

may fail to recognize that they are representa¬ 

tions of something else. If a complex system for 

the recognition of visual representations must 

be specially constructed by the brain, this abil¬ 

ity might be lost through damage to that sys¬ 

tem by a stroke or disease, just as the learned 
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understanding of writing, say, or any other ac¬ 

quired ability may be lost. 

I followed Lilian into the kitchen, where she 

set about taking the kettle off the stove and pour¬ 

ing boiling water into the teapot. She seemed 

to navigate her crowded kitchen well, knowing, 

for instance, that all the skillets and pots were 

hung on hooks on one wall, various supplies 

kept in their regular places. When we opened 

the refrigerator and I quizzed her on the con¬ 

tents, she said, “O.J., milk, butter on the top 

shelf—and a nice sausage, if you’re interested, 

one of those Austrian things . . . cheeses.” She 

recognized the eggs in the fridge door and, when 

I asked her, counted them correctly, moving her 

finger from egg to egg as she did so. I could see 

at a glance that there were eight—two rows of 

four—but Lilian, I suspect, could not perceive 

the eightness, the gestalt, easily and had to enu¬ 

merate the eggs one by one. And the spices, she 

said, were “a disaster.” They all came in identi¬ 

cal red-topped bottles, and, of course, she could 

not read the labels. So: “I smell them! . . . And 

I call for help some of the time.” With the mi¬ 

crowave oven, which she used often, she said, 

“I don’t see the numbers. I do it by feel—cook, 

try, see if it needs a bit more.” 

Though Lilian could scarcely recognize any¬ 

thing in the kitchen visually, she had organized 
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it in such a way that mistakes rarely, if ever, 

occurred, utilizing a sort of informal classifica¬ 

tion system instead of a direct perceptual gno¬ 

sis. Things were categorized not by meaning 

but by color, by size and shape, by position, by 

context, by association, somewhat as an illiter¬ 

ate person might arrange the books in a library. 

Everything had its place, and she had memo¬ 

rized this. 

Seeing how Lilian inferred the character of 

the objects around her in this way, using color, 

above all, as a marker, I wondered how she 

would do with objects of similar appearance, 

like the fish knives and the steak knives, which 

looked almost the same. This was a problem, 

she confessed, and she often confused them. 

Perhaps, I suggested, she could use an artificial 

marker, a little green dot for the fish knives, a 

red one for the steak knives, so that she could 

see the difference at a glance. Lilian said she had 

already thought about this but was not sure she 

wanted to “flaunt” her problem to others. What 

would her guests think of color-coded cutlery 

and dishes, or a color-coded apartment? (“Like 

a psychological experiment,” she said, “or an 

office.”) The “unnaturalness” of such an idea 

disturbed her, but if the agnosia got worse, she 

agreed, she might need it. 

In some cases where Lilians categorization 
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system did not work, such as using the mi¬ 

crowave, she could operate by trial and error. 

But if objects were not in their place, major 

difficulties could appear. This showed itself 

startlingly at the end of my visit. The three of 

us—Lilian, Claude, and I—had sat down at 

the dining room table. Lilian had laid the table, 

put out biscotti and cakes, and now brought 

in a steaming pot of tea. She chatted as we ate, 

but retained a certain watchfulness, monitor¬ 

ing the position and movement of every dish, 

tracking everything (I later realized), so that 

it did not get “lost.” She got up to take the 

empty dishes into the kitchen, leaving only the 

biscotti, which she saw that I especially liked. 

Claude and I chatted for a few minutes—our 

first talk alone—pushing the plate of biscotti 

between us. 

When Lilian came back, and I packed my 

bag and prepared to go, she said, “You must 

take the rest of the biscotti with you”—but 

now, bizarrely, she could not find them, and 

became upset, almost frantic, at this. They 

were right on the table in their dish, but since 

the dish had been moved she no longer knew 

where they were, or even where to look. She 

seemed to have no strategy for looking. She 

was, however, quite startled to see my umbrella 

on the table. She failed to recognize it as an 
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umbrella, noticing only that something curved 

and twisted had appeared—and wondered, for 

a half-serious moment, if it was a snake. 

Before I left, I asked Lilian to go to the piano, 

asked if she would play something for me. She 

hesitated. It was clear that she had lost a good 

deal of her confidence. She started beautifully, 

on a Bach fugue, but broke off, apologetically, 

after a few bars. Seeing a volume of Chopin ma¬ 

zurkas on the piano, I asked about those, and, 

encouraged, she closed her eyes and played two 

of the Opus 50 mazurkas without faltering, 

and with great brio and feeling. 

She told me afterward that the printed music 

was just “lying around,” saying, “It throws me 

off to see the score, people turning pages, my 

hands, or the keyboard,” and that, in such cir¬ 

cumstances, she might make mistakes, espe¬ 

cially with her right hand. She had to close her 

eyes and perform nonvisually, using only her 

“muscle memory,” and her fine ear. 

What could I say about the nature and prog¬ 

ress of Lilian’s strange disease? It had clearly 

advanced somewhat since her neurological ex¬ 

amination three years before, and there were 

hints—though no more than hints—that her 

problems might no longer be purely visual. In 

particular, she occasionally had difficulty nam¬ 

ing objects even when she recognized them, 
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and would speak of a “thingmy” when she 

could not get the word. 

I had ordered a new MRI to compare with 

her earlier one, and it showed that there was 

now some shrinkage of the visual areas on both 

sides of the brain. Was there any sign of real 

damage elsewhere? It was difficult to tell, al¬ 

though I suspected that there might have been 

some shrinkage in the hippocampi, too—parts 

of the brain crucial for the registration of new 

memories. But the damage was still largely con¬ 

fined to the occipital and occipitotemporal cor¬ 

tex, and it was clear that the rate of advance was 

very slow. 

When I discussed these MRI findings with 

Claude, he stressed that in speaking with Lil¬ 

ian I should avoid certain terms, above all the 

frightening label of Alzheimer’s disease. “It’s 

not Alzheimer’s disease, is it?” he said. Clearly, 

this had been much on their minds. 

“I’m not sure,” I said. “Not in the ordinary 

sense. One should see it as something rarer— 

and more benign.” 

Posterior cortical atrophy, PCA, was first for¬ 

mally described by Frank Benson and his 

colleagues in 1988, although it has undoubt¬ 

edly existed, unrecognized, for much longer. 
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But Benson et al.’s paper provoked a rush of 

recognition, and dozens of cases have now been 

described. 

People with PCA preserve elementary as¬ 

pects of visual perception, such as acuity or 

the ability to detect movement or color. But 

they tend to experience complex visual dis¬ 

turbances—difficulties reading or recognizing 

faces and objects, occasionally even hallucina¬ 

tions. Their visual disorientation may become 

profound: some patients get lost in their own 

neighborhoods or even in their own homes; 

Benson called this “environmental agnosia.” 

Other difficulties commonly follow: left-right 

confusion, difficulty in writing and calculation, 

even an agnosia for one’s own fingers, a tetrad 

of problems sometimes called Gerstmann’s syn¬ 

drome. Sometimes patients with PCA may be 

able to recognize and match colors but unable 

to name them, a so-called color anomia. More 

rarely, there can be a difficulty in visual target¬ 

ing and tracking movements. 

In contrast to these difficulties, memory, in¬ 

telligence, insight, and personality tend to be 

preserved until late in the course of the disease. 

Every patient described by Benson, he writes, 

“could present his or her own history, was aware 

of current events, and showed considerable in¬ 

sight into his or her predicament.” 

Although PCA is clearly a degenerative brain 
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disease, it seems quite different in character 

from the commoner forms of Alzheimer’s, 

where gross changes in memory and thinking, 

in the comprehension and use of language, and 

often in behavior and personality tend to occur, 

and insight into what is happening (perhaps 

mercifully) is generally lost early on. 

In Lilian’s case, the course of the disease 

seemed to have been relatively benign, for even 

nine years after her first symptoms, she did not 

get lost in her own home or neighborhood. 

I could not help making a comparison, as 

Lilian herself had, with my patient Dr. P., “the 

man who mistook his wife for a hat.” Both 

of them were highly gifted professional musi¬ 

cians; both developed severe visual agnosias, 

while remaining remarkably intact in many 

other ways; and both had discovered or devel¬ 

oped ingenious ways around their problems, so 

that it was possible for them to keep teaching 

at the highest level in music colleges, despite 

what might appear to be quite devastating dis¬ 

abilities. 

The actual ways in which Lilian and Dr. P. 

coped with their illnesses were very different, 

though—a reflection in part of the severity of 

their symptoms, and in part of differences in 

temperament and training. Dr. P. was already 

in grave trouble when I saw him, barely three 

years after his initial symptoms. He had not 
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only visual difficulties but tactile ones, too—he 

grasped his wife’s head and mistook it for a hat. 

He showed a sort of levity or indifference, and 

little insight into the fact that he was ill, and 

he often confabulated to make up for the fact 

that he could not identify what he was seeing. 

This was in strong contrast to Lilian, who, nine 

years after her first symptoms, had no substan¬ 

tial problems outside her visual ones, was still 

able to travel and teach, and showed acute in¬ 

sight into her own condition. 

Lilian could still identify objects by infer¬ 

ence, using her intact perception of color, 

shape, texture, and movement, along with her 

memory and intelligence. Dr. P. could not. He 

could not, for instance, identify a glove by sight 

or by feel (despite being able to describe it in al¬ 

most absurdly abstract terms, as “a continuous 

surface infolded on itself [with] five outpouch- 

ings, if this is the word ... a container of some 

sort?”)—until, by accident, he got it onto his 

hand. He was, in general, almost wholly depen¬ 

dent on doing things, on action, on flow. And 

singing, which for him was the most natural, 

irrepressible activity in the world, allowed him 

to bypass his agnosia to some extent. He had all 

sorts of songs that he would hum or sing: dress¬ 

ing songs, shaving songs, action songs. Music, 

he had found, could organize his activities, his 
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daily life.1 This was not the case with Lilian. 

Her great musicality was also preserved, but it 

did not play a comparable role in her daily life; 

it was not, for her, a strategy for dealing with 

agnosia. 

A few months later, in June of 1999, I again 

visited Lilian and Claude in their apart¬ 

ment—Claude was just back from his weeks in 

Europe, and Lilian, I gathered, had been mov- 

1. I saw Dr. P. in,1978, ten years before Benson and his col¬ 

leagues described PCA. I was puzzled by the picture Dr. P. 

presented, the paradoxes of his illness. Clearly, he had a de¬ 

generative brain disease, yet it seemed quite different from any 

form of Alzheimer’s disease I had seen. But if not Alzheimer’s, 

then what did he have? When I read about PCA in 1988—Dr. 

P. had died in the meantime—I wondered whether this could 

have been his diagnosis. 

PCA, however, is only an anatomical diagnosis; it denotes 

the part of the brain affected most but says nothing of the 

underlying disease process, nothing of why these parts of the 

brain are damaged. 

When Benson described PCA, he had no information re¬ 

garding its underlying pathology. His patients might have Al¬ 

zheimer’s disease, he thought, but if so, it was Alzheimer’s with 

a strikingly atypical presentation. They might have Pick’s dis¬ 

ease, a degenerative brain disorder more commonly affecting 

the frontal and temporal lobes of the brain. They might even, 

Benson speculated, have vascular rather than degenerative dis¬ 

ease, an accumulation of small blockages in the watershed zone 

between the posterior and carotid circulations of the brain. 
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ing freely within a four-block radius of their 

apartment, going to her favorite restaurant, 

shopping, doing errands. When I arrived, I saw 

that Lilian had been sending cards to her friends 

all over the world—there were envelopes ad¬ 

dressed to Korea, to Germany, to Australia, to 

Brazil, scattered all over the table. Her alexia, 

clearly, had not diminished her correspon¬ 

dence, though the names and addresses some¬ 

times straggled over the envelope. She seemed 

to be managing well in her own apartment, but 

how did she deal with shopping and the chal¬ 

lenges of a busy New York neighborhood, even 

her own? 

“Let’s go out, let’s wander,” I said. Lilian im¬ 

mediately started singing “Der Wanderer”— 

she loves Schubert—and then the elaboration 

of this in the Wanderer Fantasy. 

In the elevator, she was greeted by some 

neighbors. It was not clear to me whether she 

recognized them visually or by their voices. She 

instantly recognized voices, sounds of all sorts; 

indeed, she seemed hyperattentive here, as she 

was to colors and shapes. They had assumed a 

special importance as cues. 

She had no difficulty crossing the street. She 

could not read the “Walk” and “Don’t Walk” 

signs, but she knew their relative position and 

color; knew, too, that she could walk when the 
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sign was blinking. She pointed out a synagogue 

on the corner opposite; other shops she iden¬ 

tified by shapes or colors, as with her favorite 

diner, which had alternating black and white 

tiles. 

We went into a supermarket and got a cart— 

she headed instantly to the alcove where these 

were. She had no difficulty in finding the fruit 

and vegetable section, or in identifying apples, 

pears, carrots, yellow peppers, and asparagus. 

She could not at first name a leek but said, “Is it 

a cousin of an onion?” and then got the missing 

word, “leek.” She was puzzled by a kiwifruit, 

until I let her handle it. (She thought it “de¬ 

lightfully furry, like a little mouse.”) I reached 

up for an object hanging above the fruit. “What 

is this?” I asked. Lilian squinted, hesitated. “Is 

it edible? Paper?” When I let her touch it, she 

burst into somewhat embarrassed laughter. “It’s 

an oven glove, a pot holder,” she said. “How 

could I be so silly?” 

When we moved to the next section, Lilian 

called out, “Salad dressings on the left, oils on 

the right,” in the manner of a department-store 

elevator operator. She had obviously mapped 

the entire supermarket in her head. Wanting 

a particular tomato sauce, one of a dozen dif¬ 

ferent brands, she picked it out because it had 

“a deep-blue rectangle and below that a yellow 
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circle” on its label. “Color is of the essence,” 

she emphasized again. This is her most imme¬ 

diately visible cue, recognizable when nothing 

else is. (For that reason, fearing we might be 

separated, I had dressed entirely in red for our 

visit, knowing that it would allow her to spot 

me instantly if we did.) 

But color was not always enough. If con¬ 

fronted with a plastic container, she might have 

no idea whether it contained peanut butter or 

cantaloupe. Often, she found that the simplest 

strategy was to bring in a used can or carton 

and ask someone for help in matching it. 

As we left the market, she accidentally 

crashed the shopping cart into a pile of shop¬ 

ping baskets to her right. Such accidents, when 

they happen, are always to the right, because of 

her impaired visual awareness to this side. 

Some months later, I arranged to see Lil¬ 

ian in my own office rather than at the 

clinic, where she had come before. She arrived 

promptly, having made her way to Greenwich 

Village from Penn Station. She had been in 

New Haven the night before, where her hus¬ 

band had given a concert, and he had seen her 

onto a train that morning. “I know Penn Sta¬ 

tion like the back of my hand,” she said, so 
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she did not have problems there. But outside, 

in the melee of people and traffic, she noted, 

“there were many moments when I had to 

ask.” When I inquired about how she had been 

doing, she said her agnosia was getting worse. 

“When you and I went to the market together, 

there were many things I could recognize easily. 

Now, if I want to buy the same things, I have to 

ask people.” In general, she had to ask others to 

identify objects for her, or to help her if there 

were awkward steps, sudden changes of level, 

or irregularities in the ground. She depended 

more on touch and on hearing (to make sure, 

for instance, that she was facing the right way). 

And she depended increasingly on her mem¬ 

ory, her thinking, her logic and common sense 

to help negotiate what would otherwise be— 

visually—an unintelligible world. 

Yet, in my office, she immediately recog¬ 

nized a picture of herself on a CD cover, play¬ 

ing Chopin. “It looks slightly familiar,” she said 

with a smile. 

I asked her what she saw on a certain wall of 

my office. First, she turned her chair not to the 

wall but to the window, and said, “I see build¬ 

ings.” Then I rotated her chair for her until 

she faced the wall. I had to take her through it 

bit by bit. “Do you see lights?” Yes, there, and 

there. It took a little while to establish that she 
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was looking at a sofa beneath the lights, though 

its color was commented on at once. She ob¬ 

served something green lying on the sofa, and 

astonished me by saying, correctly, that it was a 

stretch cord. She said she had been given such 

a cord by her physiotherapist. Asked what she 

saw above the couch (a painting with abstract 

geometric forms), she said, “I see yellow . . . and 

black.” What is it? I asked. Something to do 

with the ceiling, Lilian hazarded. Or a fan. A 

clock. Then she added, “I haven’t really found 

out whether it is one item or many.” It was in 

fact a painting done by another patient, a col¬ 

orblind painter. But clearly Lilian had no idea 

that it was a painting, was not even sure that it 

was a single object, and thought that it might 

be part of the structure of the room. 

I found all this puzzling. How was it that she 

could not clearly distinguish a striking painting 

from the wall itself, yet could instantly recog¬ 

nize a small photograph of herself on a CD? 

How could she identify a slender green stretch 

cord while failing to see, or recognize, the sofa 

it was on? And there had been innumerable 

such inconsistencies before. 

I wondered how she could read the time, 

since she was wearing a wristwatch. She could 

not read the numbers, she said, but could judge 

the position of the hands. I then showed her, 

mischievously, a strange clock I have, in which 
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the numbers are replaced by the symbols of ele¬ 

ments (H, He, Li, Be, etc.). She did not perceive 

anything the matter with this, since for her the 

chemical abbreviations were no more or less 

unintelligible than numerals would have been. 

We went out for a walk, I in a bright-colored 

hat for recognition. Lilian was bewildered by the 

objects in one shop window—but so was I. This 

was a Tibetan-handicrafts shop, but they could 

have been Martian handicrafts, given the exotic 

unfamiliarity of everything. The shop next to 

this one, curiously, she recognized at once, and 

mentioned having passed it on her way to my 

office. It was a clock shop, with dozens of clocks 

of different sizes and shapes. She told me later 

that her father had had a passion for clocks. 

A padlock on the door of another store was 

a total puzzle, though Lilian thought it might 

be something “to open up . . . like a hydrant.” 

The moment she touched it, though, she knew 

what it was. 

We stopped briefly for coffee; then I took her 

to my apartment, on the next block. I wanted 

her to try my grand piano, an 1894 Bechstein. 

Entering my apartment, she immediately iden¬ 

tified the grandfather clock in the hall. (Dr. P., 

by contrast, had tried to shake hands with a 

grandfather clock.) 

She sat at the piano and played a piece— 

a piece that I found puzzling, for it seemed fa- 
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miliar to me in a way, yet unfamiliar, too. Lil¬ 

ian explained that it was a Haydn quartet she 

had heard on the radio and been enchanted 

by a couple of years before and which she had 

longed to play herself. So she had arranged 

it for the piano, and had done so entirely in 

her head, overnight. She had occasionally ar¬ 

ranged pieces for the piano before her alexia, 

using manuscript paper and the original score, 

but when this became impossible, she found 

that she could do it wholly by ear. She felt 

that her musical memory, her musical imagery, 

had become stronger, more tenacious, but also 

more flexible, so that she could hold the most 

complex music in her mind, then rearrange 

it and replay it mentally, in a way that would 

have been impossible before. Her continually 

strengthening powers of musical memory and 

imagery had become crucial to her, kept her 

going since the onset of her visual difficulties, 

nine years earlier.2 

2. I was reminded, when Lilian told me this, of a patient I 

had seen in the hospital some years before, who had overnight 

become totally paralyzed from a spinal cord infection, a ful¬ 

minating myelitis. When it became evident that no recovery 

was forthcoming, she fell into despair, felt that her life was 

over—not only the great things of life but the little familiar 

pleasures of each day, like doing the New York Times cross¬ 

word, to which she was addicted. She requested that the Times 
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Lilian’s obvious confusion about what was 

what in my office, and in the little streets and 

shops around it, brought home to me how 

dependent she was on the familiar, the mem¬ 

orized; how anchored she was to her own apart¬ 

ment and her own neighborhood. In time, 

perhaps, if she were to visit a place frequently, 

she would gradually become more familiar with 

it, but this would be a hugely complex enter¬ 

prise, demanding great patience and resource¬ 

fulness, a whole new system of categorization 

and memorization. It was clear to me, after this 

one visit of Lilian’s to my office, that in the fu¬ 

ture I should stick to house calls, visiting her in 

her own apartment, where she felt organized, 

in control, at home. Going out, for her, was 

becoming an increasingly surreal visual chal¬ 

lenge, full of fantastic and sometimes frighten¬ 

ing misperceptions. 

be brought to her each day, so that at least she could look at the 

puzzle, get its configuration, run her eyes along the clues. But 

when she did this something extraordinary happened, for as 

she looked at the clues, the answers seemed to write themselves 

in their spaces. Her visual imagery strengthened over the next 

few weeks, until she found that she was able to hold the entire 

crossword and its clues in her mind after a single, intense in¬ 

spection, and then solve it, mentally, at her leisure later in the 

day. This became a source of great solace to her, in her paraly¬ 

sis; she had had no idea, she later told me, that such powers of 

memory and imagery were available to her. 
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Lilian wrote to me again in August of 2001, 
expressing growing concern. She said she 

hoped I might be able to come soon for a visit, 
and I suggested the following weekend. 

She stood by her door to welcome me, 
knowing, as she did, my own (lifelong) defects 
of visual and topographic recognition, my con¬ 
fusion of left and right, and my inability to 
find my way around inside buildings. She wel¬ 
comed me with great warmth, but also a touch 
of anxiety, which seemed to hover throughout 
the visit. 

“Life is difficult,” she began, after she had 

seated me and given me a glass of seltzer. She 
had trouble finding the seltzer in her refrigera¬ 
tor, and, not seeing the bottle, which was “hid¬ 
den” behind a jug of orange juice, she had taken 
to exploring the refrigerator by hand, groping 
for a bottle of the right shape. “It is not getting 
better. . . . The eyes are very bad.” (She knows, 

of course, that her eyes are fine, and that it is the 
visual parts of the brain that are declining—in¬ 
deed, she realized this before anyone else—but 
she finds it easier, more natural, to refer to her 
“bad eyes.”) When I had gone shopping with 
her two years before, she had seemed to recog¬ 
nize almost everything she saw, or at least had it 
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coded by shape and color and location, so that 

she hardly ever needed help. At that time, too, 

she moved infallibly about her kitchen, never 

losing anything, working efficiently. Today, 

she “lost” both the seltzer and the schmaltz 

herrings—a losing that entailed not only for¬ 

getting where she had put them but not rec¬ 

ognizing them when she saw them. I observed 

that the kitchen was less organized than it had 

been before—and organization is crucial in her 

situation. 

Lilian’s anomia, her problems with finding 

words, had increased, too. When I showed her 

some kitchen matches, she recognized them 

at once, visually, but could not say the word 

“match,” saying, instead, “That is to make 

fire.” The Sweet’n Low, similarly, she could not 

name, but identified as “Better Than Sugar.” 

She was well aware of these difficulties, and of 

her strategies for dealing with them. “When I 

can’t say something,” she explained, “I circum¬ 

scribe.” 

She said that although she had recently trav¬ 

eled to Ontario, to Colorado, and to Connecti¬ 

cut with her husband, she would not have been 

able to do this by herself, as she had only a few 

years before. She felt that she remained quite 

capable of looking after herself at home when 

Claude was away. Still, she said, “When I am 
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alone, it is lousy. I’m not complaining—I’m de¬ 

scribing.” 

While Lilian was in the kitchen at one point, 

I asked Claude how he felt about these prob¬ 

lems. He expressed sympathy and understand¬ 

ing, but added, “My impatience is provoked 

sometimes when I think that some of her 

weaknesses may be exaggerated. I’ll give you 

an example. I get puzzled, annoyed sometimes, 

because Lilian’s ‘blindness’ is sometimes ‘selec¬ 

tive.’ Last Friday, she noticed that a painting 

was hung lopsidedly by a few millimeters. And 

sometimes she comments on people’s facial ex¬ 

pressions in tiny photographs. She will touch 

a spoon and ask, ‘What is this?’ and then five 

minutes later look at a vase and say, ‘We have a 

similar one.’ I have found no pattern, only in¬ 

consistency. What should my attitude be when 

she grabs a cup and says, ‘What’s this?’ I some¬ 

times don’t tell her. But this may be wrong, and 

the effect disastrous. What should I say?” 

This was, indeed, a very delicate matter. 

How much should he intervene when she was 

faced with perceptual bewilderment? How 

much should we prompt a friend or a patient 

when he has forgotten someone’s name? How 

much do I myself—with no sense of direc¬ 

tion—wish to be saved from blundering off 

in the wrong direction or left to battle out the 
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right way by myself? How much do any of us 

like to be “told” anything? The question was 

especially vexing with Lilian, for, while she 

needed to work things out, fend for herself, her 

visual difficulties were becoming more severe 

all the time, and they sometimes threatened, as 

Claude observed, to throw her into a panic of 

disorientation. I could suggest no rule, I said 

to Claude, except that of tact: each situation 

would call for its own solution. 

But I, too, was puzzled by the extraordinary 

variations in Lilians visual function. Some of 

them, it seemed, went with the reduced and 

unstable function of her damaged visual cor¬ 

tex—just as, ten years earlier, when the first 

problems appeared, her ability to read music 

would come and go. Some of the variations, 

I thought, might reflect fluctuations in blood 

flow. But some of the variations seemed to go 

with a decreasing ability, for whatever reason, 

to compensate in her usual way. Her ability to 

make use of her memory and her intellectual 

powers in place of direct visual recognition, 

I now felt, might also be diminishing at this 

point. Thus it was more important than ever 

for Lilian to “code” things, to provide easily 

used sensory clues—above all, color, to which 

she remained intensely sensitive. 

What intrigued me especially was Claude’s 
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mention of Lilian’s sudden abilities—her abil¬ 

ity, for example, to perceive facial expressions 

on a tiny photograph, even though most of the 

time she had difficulty recognizing people at 

all. I could not help wondering whether this 

was an example of the preconscious abilities 

she had shown on earlier testing—as when she 

could categorize words, even though she could 

not recognize the objects they represented, as 

“living” or “nonliving.” Such unconscious rec¬ 

ognition might be possible to some extent de¬ 

spite her agnosia, despite her cortical damage, 

because it made use of other, still intact mecha¬ 

nisms in the visual system. 

An extraordinary firsthand account of “mu¬ 

sical alexia with recovery” was published 

by Ian McDonald in 2006. It was the first such 

personal account to be published, and was dou¬ 

bly remarkable because McDonald himself was 

both a neurologist and a fine amateur musician. 

His musical alexia (along with other problems, 

including difficulties with calculation, face- 

blindness, and topographic disorientation) 

was caused by an embolic stroke, and he was 

to make a complete recovery.3 He stressed that, 

3. McDonald also lost, temporarily, the ability to play the piano 
accurately and expressively, a problem Lilian did not have. 
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even though there was gradual improvement in 

his ability to read music, especially associated 

with practice, his musical alexia fluctuated con¬ 

siderably from day to day. 

Lilian’s physicians initially thought that she, 

too, had had a stroke and that the variations in 

her abilities might go with this. But such fluc¬ 

tuations are typical of any neural system that 

has sustained damage, irrespective of the cause. 

Patients with sciatica from nerve-root compres¬ 

sion have good and bad days, as do patients 

with impairments of sight or hearing. There 

is less reserve, less redundancy, when a system 

is damaged, and it is more easily thrown off 

by adventitious factors such as fatigue, stress, 

medications, or infections. Such damaged sys¬ 

tems are also prone to spontaneous fluctua¬ 

tions, as my Awakenings patients experienced 

constantly. 

Lilian had been ingenious and resilient in the 

eleven or twelve years since her illness started. 

She had brought inner resources of every kind 

to her own aid: visual, musical, emotional, in¬ 

tellectual. Her family, her friends, her husband 

and daughter, above all, but also her students 

and colleagues, helpful people in the supermar¬ 

ket or on the street—everyone had helped her 

cope. Her adaptations to the agnosia were ex¬ 

traordinary—a lesson in what could be done to 

hold together a life in the face of ever-advancing 
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perceptual and cognitive challenge. But it was 

in her art, her music, that Lilian not only coped 

with disease but transcended it. This was clear 

when she played the piano, an art that both de¬ 

mands and provides a sort of superintegration, 

a total integration of sense and muscle, of body 

and mind, of memory and fantasy, of intellect 

and emotion, of one’s whole self, of being alive. 

Her musical powers, mercifully, remained un¬ 

touched by her disease. 

Her piano playing always added a transcen¬ 

dent note to my visits, and it recalled her, no less 

crucially, to her identity as an artist. It showed 

the joy she could still get and give, whatever 

other problems were now closing in on her. 

When I revisited Lilian and Claude in 2002, 

I found the apartment full of balloons. “It was 

my birthday, three days ago,” Lilian explained. 

She did not look well and seemed somewhat 

frail, although her voice and her warmth were 

entirely unchanged. She said that her visual 

powers had deteriorated further, and this was 

all too evident as she groped for a chair to sit 

down on, walked in the wrong direction, and 

got lost inside her own apartment. Her behav¬ 

ior now looked much more “blind,” reflecting 

not only her increasing inability to decipher 

what faced her but a complete lack of visual 

orientation. 
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She was still able to write letters, but reading, 

even the painfully slow letter-by-letter reading 

that she could do a few years before, had be¬ 

come impossible. She adored being read to— 

Claude would read to her from newspapers and 

books—and I promised to send her some au¬ 

diotapes. She could still go out a little, walking 

around the block on her husband’s arm. The 

two of them were closer than ever, with her in¬ 

creasing disability. 

Despite all this, Lilian felt that her ear was as 

good as it always was, and she had been able to 

continue a little teaching, with students from 

the music college coming to her apartment. 

Apart from this, though, she no longer played 

the piano much. 

And yet, when I mentioned the Haydn quar¬ 

tet she had played for me before, her face lit up. 

“I was absolutely enthralled by that piece,” she 

said. “I’d never heard it before. It’s very rarely 

played.” And she described for me again how, 

unable to get it out of her head, she had arranged 

it, mentally, for the piano, overnight. I asked 

her to play it for me again. Lilian demurred, 

and then, persuaded, started for the piano, but 

went in the wrong direction. Claude corrected 

her gently. At the piano, she first blundered, 

hitting wrong notes, and seemed anxious and 

confused. “Where am I?” she cried, and my 
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heart sank. But then she found her place and 

began to play beautifully, the sound soaring 

up, melting, twisting into itself. Claude was 

amazed and moved by this. “She hasn’t played 

at all for two or three weeks,” he whispered to 

me. As she played, Lilian stared upward, sing¬ 

ing the melody softly to herself. She played 

with consummate artistry, with all the power 

and feeling she had shown before, as Haydn’s 

music swelled into a furious turbulence, a mu¬ 

sical altercation. Then, as the quartet drew to 

its final, resolving chords, she said, simply, “All 

is forgiven.” 



Recalled to Life 

Patricia H. was a brilliant and energetic 

woman who represented artists, ran an art gal¬ 

lery on Long Island, and was a talented ama¬ 

teur painter herself. She had raised her three 

children and, nearing sixty, continued to lead 

an active and even, as her daughters put it, 

“glamorous” life, with scouting expeditions to 

the Village and frequent soirees at home—she 

loved to cook, and there would often be twenty 

people for dinner. Her husband, too, was a man 

of many parts—a radio broadcaster, a fine pia¬ 

nist who sometimes performed at nightclubs, 

and politically active. Both were intensely so¬ 

ciable. 

In 1989, Pat’s husband died suddenly of a 

heart attack. Pat herself had had open-heart 

surgery for a damaged valve the year before, 

and had been put on anticoagulants. She had 

taken this in stride—but with her husband’s 
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death, as one of her daughters said, “She seemed 

stunned, became very depressed, lost weight, 

fell in the subway, had accidents with the car, 

and would show up, as if lost, on our doorstep 

in Manhattan.” Pat had always been somewhat 

volatile in mood (“She would be depressed for 

a few days and take to her bed, then leap up in 

an opposite frame of mind and rush into the 

city, with a thousand engagements of one sort 

and another”), but now a fixed melancholy de¬ 

scended on her. 

When, in January of 1991, she did not an¬ 

swer her phone for two days, her daughters be¬ 

came alarmed and called a neighbor, who, with 

the police, broke into Pat’s house to find her 

lying in bed unconscious. She had been in a 

coma for at least twenty hours, the daughters 

were told, and had suffered a massive cerebral 

hemorrhage. There was a huge clot of blood in 

the left half of her brain, her dominant hemi¬ 

sphere, and it was thought that she would not 

survive. 

After a week in the hospital with no improve¬ 

ment, Pat underwent surgery as a last-ditch 

measure. The results of this, her daughters were 

told, could not be predicted. 

Indeed, it seemed at first, after the clot was 

removed, that the situation was dire. Pat would 

“stare . . . without seeming to see,” according 
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to one of her daughters. “Sometimes her eyes 

would follow me, or seem to. We didn’t know 

what was going on, whether she was there.” 

Neurologists sometimes speak of “chronic veg¬ 

etative states,” zombie-like conditions in which 

certain primitive reflexes are preserved but no 

coherent consciousness or self. Such states can 

be cruelly tantalizing, for there is often the feel¬ 

ing that the person is about to come to—but 

the states may last for months or even indefi¬ 

nitely. In Pat’s case, though, it lasted for two 

weeks and then one day, as her daughter Lari 

recalled, “I had a Diet Coke in my hand—she 

wanted it. I saw her eye it. I asked, ‘Do you 

want a sip?’ She nodded. Everything changed 

at that moment.” 

Pat was conscious now, recognized her 

daughters, was aware of her condition and 

her surroundings. She had her appetites, her 

desires, her personality, but she was paralyzed 

on the right side, and, more gravely, she could 

no longer express her thoughts and feelings in 

words; she could only eye and mime, point or 

gesture. Her understanding of speech, too, was 

much impaired. She was, in short, aphasic. 

Aphasia” means, etymologically, a loss of 

speech, yet it is not speech as such which 
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is lost but language itself—its expression or its 

comprehension, in whole or in part. (Thus, 

congenitally deaf people who use sign language 

may acquire aphasia following a brain injury or 

stroke and be unable to sign or understand sign 

language—a sign aphasia in every way analo¬ 

gous to the aphasia of speaking people.) 

There are many different forms of aphasia, 

depending on which parts of the brain are in¬ 

volved, and a broad distinction is usually made 

between expressive aphasias and receptive 

aphasias—if both are present, this is said to be 

a “global” aphasia. 

Aphasia is not uncommon; it has been esti¬ 

mated that one person in three hundred may 

have a lasting aphasia from brain damage, 

whether as the consequence of a stroke, a head 

injury, a tumor, or a degenerative brain disease. 

Many people, however, have a complete or 

partial recovery from aphasia. (There are also 

transient forms of aphasia, lasting only a few 

minutes, which may occur during a migraine 

or a seizure.) 

In its mildest forms, expressive aphasia is 

characterized by a difficulty finding words or 

a tendency to use the wrong words, without 

compromise of the overall structure of sen¬ 

tences. Nouns, including proper names, tend 

to be especially affected. In more severe forms 
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of expressive aphasia, a person is unable to gen¬ 

erate full, grammatically complete sentences 

and is reduced to brief, impoverished, “tele¬ 

graphic” utterances; if the aphasia is very se¬ 

vere, the person is all but mute, though capable 

of occasional ejaculations (such as “Damn!” or 

“Fine!”). Sometimes a patient may perseverate 

on a single word or phrase which is uttered in 

every circumstance, to their evident frustration. 

I had one patient who, after her stroke, could 

say nothing but “Thank you, Mama” and an¬ 

other, an Italian woman, who could utter only 

“Tutta la verita, tutta la verita.” 

Hughlings Jackson, a pioneer explorer of 

aphasia in the 1860s and ’70s, considered that 

such patients lacked “propositional” speech, 

and that they had lost internal speech as well, 

so they could not speak or “propositionize,” 

even to themselves. Fie felt therefore that the 

power of abstract thought was lost in apha¬ 

sia, and in this sense, he compared aphasics 

to dogs. 

In his excellent book Injured Brains of Med¬ 

ical Minds, Narinder Kapur cites many auto¬ 

biographical accounts of aphasia. One of these 

is from Scott Moss, a psychologist who had a 

stroke at the age of forty-three, became apha- 

sic; and later described his experiences, which 

were very much in accord with Hughlings Jack- 
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son s notions about the loss of inner speech and 

concepts: 

When I awoke the next morning in the hos¬ 

pital, I was totally (globally) aphasic. I could 

understand vaguely what others said to me if 

it was spoken slowly and represented a very 

concrete form of action. ... I had lost com¬ 

pletely the ability to talk, to read and to write. 

I even lost for the first two months the ability 

to use words internally, that is, in my think¬ 

ing. ... I had also lost the ability to dream. 

So, for a matter of eight to nine weeks, I 

lived in a total vacuum of self-produced con¬ 

cepts. ... I could deal only with the immedi¬ 

ate present. . . . The part of myself that was 

missing was [the] intellectual aspect—the 

sine qua non of my personality—those es¬ 

sential elements most important to being a 

unique individual. . . . For a long period of 

time I looked upon myself as only half a man. 

Moss, who had both expressive and recep¬ 

tive aphasia, also lost the ability to read. For 

someone who has only an expressive aphasia, it 

may still be possible to read and to write (pro¬ 

vided the writing hand is not paralyzed by the 

stroke).1 

1. Macdonald Critchley described how Dr. Samuel Johnson 

lost all ability to speak when he suffered a stroke at the age of 
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Another account was that of Jacques Lordat, 

an eminent early-nineteenth-century French 

physiologist who provided an extraordinary de¬ 

scription of his own aphasia after a stroke, sixty- 

odd years before Hughlings Jackson’s studies. His 

experiences were quite different from Moss’s: 

Within twenty-four hours all but a few 

words eluded my grasp. Those that did re¬ 

main proved to be nearly useless, for I could 

no longer recall the way in which they had 

to be coordinated for the communication of 

ideas. ... I was no longer able to grasp the 

seventy-three. “In the middle of the night,” Critchley wrote, 

“he awoke and immediately realized that he had sustained a 

stroke.” To satisfy himself that he was not losing his sanity, 

Johnson composed a Latin prayer in his mind, but found he 

could not say it aloud. The next morning, June 17, 1783, he 

gave his servant a note he had been able to write for his next- 

door neighbor: 

Dear Sir, It hath pleased almighty God this morning to 

deprive me of the powers of speech; and, as I do not 

know that it may be his farther good pleasure to deprive 

me soon of my senses, I request you will, on the receipt 

of this note, come to me, and act for me, as the exigen¬ 

cies of my case may require. 

Johnson continued writing letters, with his accustomed rich¬ 

ness and magniloquence, over the next lew weeks, while he 

slowly recovered the ability to speak. In some of the letters, 

though, he made uncharacteristic mistakes, sometimes omit¬ 

ting a word or writing the wrong word; he then corrected his 

mistakes upon rereading. 
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ideas of others, for the very amnesia that pre¬ 

vented me from speaking made me incapable 

of understanding the sounds I heard quickly 

enough to grasp their meaning. . . . Inwardly, 

I felt the same as ever. This mental isolation 

which I mention, my sadness, my impedi¬ 

ment and the appearance of stupidity which 

it gave rise to, led many to believe that my 

intellectual faculties were weakened. ... I 

used to discuss within myself my life work 

and the studies I loved. Thinking caused me 

no difficulty whatever. . . . My memory for 

facts, principles, dogmas, abstract ideas, was 

the same as when I enjoyed good health. . . . 

I had to realize that the inner workings of the 

mind could dispense with words. 

Thus in some patients, even if they are to¬ 

tally unable to speak or understand speech, 

there may be perfect preservation of intellec¬ 

tual powers—the power to think logically and 

systematically, to plan, to recollect, to antici¬ 

pate, to conjecture.2 

2. This was very much the case with Sir John Hale, the distin¬ 

guished historian, who had a stroke that left him with expres¬ 

sive aphasia. His wife, Sheila Hale, in her book The Man Who 

Lost His Language, provides a vivid and moving account of her 

husband’s aphasia, so devastating at first, and how he was able, 

par tly through the power of expert and continuing therapy, to 

recover, even years later, much of what had seemed irreparably 
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Nevertheless, a feeling remains in the pop¬ 

ular mind—and all too often in the medical 

mind, too—that aphasia is a sort of ultimate 

disaster which, in effect, ends a person’s inner 

life as well as their outer life. Something along 

these lines was said to Pat’s daughters, Dana 

and Lari. A little improvement, they were told, 

might occur, but Pat would need to be put 

away for the rest of her life; there would be no 

parties, no conversation, no art galleries any- 
■ 

more—all that had constituted the very essence 

of Pat’s life would be gone, and she would lead 

the narrow life of a patient, an inmate, in an 

institution. 

Scarcely able to initiate conversation or con¬ 

tact with others, patients with aphasia face 

special dangers in chronic hospitals or nursing 

homes. They may have therapy of every sort, 

but a vital social dimension of their lives is miss¬ 

ing, and they frequently feel intensely isolated 

and cut off. Yet there are many activities—card 

games, shopping trips, movies or theater, danc¬ 

ing or sports—that do not require language, 

and these can be used to draw or inveigle apha- 

sic patients into a world of familiar activities 

lost. And she brings out how even medical professionals may 

dismiss aphasic patients as “incurable” or treat them as idiots, 

despite their manifest intelligence. 
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and human contact. The dull term “social re¬ 

habilitation” is sometimes used here, but really 

the patient (as Dickens might put it) is being 

“recalled to life.” 

Pat’s daughters were determined to do every¬ 

thing they could to bring their mother back into 

the world, to the fullest possible life her limita¬ 

tions allowed. “We hired a nurse who retaught 

my mother how to feed herself, how to be,” 

Lari said. “Mother would get angry, sometimes 

strike her, but she, the nurse, would never give 

up. Dana and I never left her side. We would 

take her out, wheel her to my apartment. . . . 

We would take her out to restaurants, or bring 

food in, have her hair done, her nails mani¬ 

cured. . . . We never stopped.” 

Pat was moved from the acute care hospital 

where she had had surgery to a rehabilitation 

facility. After six months, she was finally moved 

to Beth Abraham Hospital, in the Bronx, where 

I first met her. 

When Beth Abraham Hospital was opened, 

in 1919, it was called the Beth Abraham 

Home for Incurables, a discouraging name that 

was changed only in the 1960s. Originally ac¬ 

commodating some of the first victims of the 

encephalitis lethargica epidemic (some of whom 
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were still living there more than forty years later, 

when I arrived), Beth Abraham expanded over 

the years to become a five-hundred-bed hospi¬ 

tal with active rehabilitation programs aimed 

at helping patients with all sorts of chronic 

conditions: parkinsonism, dementias, speech 

problems, multiple sclerosis, strokes (and, in¬ 

creasingly, spinal or brain damage from bullet 

wounds or car accidents). 

Visitors to hospitals for the chronically ill 

are often horrified at the sight of hundreds of 

“incurable” patients, many of them paralyzed, 

blind, or speechless. One’s first thought is 

often: Is life worth living in circumstances like 

these? What sort of a life can these people have? 

One wonders, nervously, how one would react 

to the prospect of being disabled and entering 

such a home oneself. 

Then one may start to see the other side. 

Even if no cure, or only limited improvement, 

is possible for most of these patients, many of 

them can nonetheless be helped to reconstruct 

their lives, to develop other ways of doing 

things, capitalizing on their strengths, finding 

compensations and accommodations of every 

sort. (This, of course, depends upon the degree 

and type of neurological damage, and upon 

the inner and outer resources of the individual 

patient.) 
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If the first sight of a chronic hospital can be 

hard for visitors, it can be terrifying for a new 

inmate; many react with horror mixed with sad¬ 

ness, bitterness, or rage. (Sometimes this even 

results in a full-blown “admission psychosis.”) 

When I first met Pat, shortly after her admission 

to Beth Abraham in October of 1991, I found 

her angry, tormented, and frustrated. She did 

not yet know the staff or the layout of the place, 

and she felt that a rigid, institutional order was 

being imposed on her. She could communicate 

through gestures—these were passionate, if not 

always understandable—but she still had no 

coherent speech (though occasionally, the staff 

said, she would exclaim “Hell!” or “Go away!” 

when she was angry). While she seemed to un¬ 

derstand a good deal of what people said to her, 

it became clear, on examination, that she was 

responding not so much to words as to the tone 

of voice, facial expression, and gestures. 

When I tested her in the clinic, Pat could 

not respond to “Touch your nose,” either in 

speech or in writing. She could count (“one, 

two, three, four, five . . .”) as a sequence, but 

could not say individual numbers or count 

backward. The right side of her body remained 

completely paralyzed. Her neurological situa¬ 

tion, I noted in my report, was “a bad one. I 

fear there may not be too much recovery of lan- 
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guage functions, but intensive speech therapy, 

as well as physical therapy and occupational 

therapy, must certainly be tried.” 

Pat yearned to speak, but was continu¬ 

ally frustrated when, after huge efforts to get 

a word out, it would be the wrong word, or 

unintelligible. She would try to correct it, but 

often would become more unintelligible with 

every attempt to make herself understood. It 

started to dawn on her, I think, that her power 

of speech might never come back, and increas¬ 

ingly she retreated into silence. This inability 

to communicate was, for her, as for many pa¬ 

tients with aphasia, far worse than the paralysis 

of half her body. I would sometimes see her, in 

this first year after her stroke, sitting alone in 

the corridor or in the patients’ dayroom, bereft 

of speech, surrounded by a sort of penumbra 

of silence, with a stricken and desolate look on 

her face. 

But a year later, I found Pat much improved. 

She had developed a knack for understanding 

other people by their gestures and expressions 

as much as their words. She could indicate her 

own thoughts and feelings not by speech but 

by eloquent gesture and mime. She indicated, 

for example, fluttering a couple of tickets, that 

she would go to the movies if, and only if, a 

friend of hers could go, too. Pat had become 
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less angry, more sociable, and very aware of all 

that was going on around her. 

This represented an enormous social im¬ 

provement—an improvement in her ability to 

communicate—but I was not sure how much 

it rested on actual neurological improvement. 

Friends and relatives of aphasic patients often 

think that there is more neurological recovery 

than there actually is, because many such pa¬ 

tients can develop a remarkable compensatory 

heightening of other, nonlinguistic powers and 

skills, especially the ability to read others’ in¬ 

tentions and meanings from their facial expres¬ 

sions, vocal inflections, and tone of voice, as 

well as all the gestures, postures, and minute 

movements that normally accompany speech. 

Such compensation may give surprising pow¬ 

ers to the aphasic—in particular, an enhanced 

ability to see through histrionic artifice, equivo¬ 

cation, or lying. I described this in 1985, when 

I observed a group of aphasic patients watching 

a presidential speech on television, and in 2000 

Nancy Etcoff and her colleagues at Massachu¬ 

setts General Hospital published a study in 

Nature which showed that people with aphasia 

were in fact “significantly better at detecting lies 

3. “The Presidents Speech,” a chapter in The Man Who Mis¬ 
took His Wife for a Hat. 
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about emotion than people with no language 

impairment.” Such skills, they observed, appar¬ 

ently took time to develop, for they were not 

evident in a patient who had been aphasic for 

only a few months. This seemed to be the case 

with Pat, who had initially been far from expert 

in picking up others’ emotions and intentions 

but over the years had become preternaturally 

skillful at it. If aphasic people come to excel 

in understanding nonverbal communication, 

they can also become expert in conveying their 

own thoughts in the same way—and Pat was 

now starting to move towards a conscious and 

voluntary (and often inventive) representation 

of her thoughts and intentions by mime. 

Yet while gesture and mime, lacking the 

grammar and syntax of real language, are usu¬ 

ally spared in aphasia, they are not enough; 

they have only a limited ability to convey com¬ 

plex meanings and propositions (unlike a true 

sign language, such as deaf people use). These 

limitations often infuriated Pat, but a crucial 

change came when her speech pathologist, 

Jeannette Wilkens, discovered that though Pat 

could not read a sentence, she could recognize 

individual words (and that, indeed, her vocab¬ 

ulary was quite extensive). Jeannette had found 

this with other aphasic patients as they started 

to recover, and she had devised a sort of lexicon 
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for them, a book of words arranged in catego¬ 

ries of objects, people, and events, as well as 

moods and emotions. 

Such a lexicon often worked, Jeannette 

found, when patients were closeted in one- 

on-one sessions with her, but many aphasic 

patients had difficulty reaching out to others— 

perhaps they were too shy, too depressed, or 

too disabled from other medical conditions to 

initiate contact with other people.4 None of 

this was the case with Pat, who had been out¬ 

going and social all her life. She always carried 

the book on her lap or at the side of her wheel¬ 

chair, so she could leaf through it rapidly with 

her left hand and find the words she needed. 

She would boldly approach someone, open her 

book to the right page, thrust it at them, and 

point to the subject she wanted to talk about. 

Pat’s life expanded in all sorts of ways with 

her “bible,” as her daughters called it. Soon she 

was able to guide a conversation in any direc¬ 

tion she wanted, a conversation that was on 

4. Some of Wilkenss extraordinary therapeutic powers may 

have gone with the fact that she herself was quadriplegic (hav¬ 

ing broken her neck in a car accident at the age of eighteen) but 

nevertheless led an extremely full life and was deeply interested 

in other people. Seeing the fortitude and resilience of a thera¬ 

pist in some ways even more disabled than themselves inspired 

Wilkenss patients to work harder for her, and for themselves. 
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her part accomplished solely by gesture and 
mime—and this had to be done primarily with 
her left arm, for her right side was still com¬ 

pletely paralyzed. Nevertheless, the combina¬ 
tion of gesture and mime with the words in her 
book allowed her a remarkably full and exact 
expression of her needs and thoughts. 

Inside the hospital, she became a central so¬ 
cial figure, despite being unable to communi¬ 
cate in the usual way. Her room became a chat 
room, with other patients often dropping by. 
Pat would talk to her daughters on the phone, 
they said, “a hundred times a day,” though the 
conversations were all passive on her part, await¬ 
ing simple questions to which she could answer 

“yes” (she communicated “yes” by kisses), “no,” 
or “fine,” or by noises of approbation, amuse¬ 
ment, or disapproval. 

By 1996, five years after her stroke, Pat’s re¬ 
ceptive aphasia had lessened; she was able to 
understand a little speech, though still un¬ 
able to express herself in speech. She had cer¬ 
tain fixed phrases, like “You’re welcome!” or 
“Fine!,” but could not name familiar objects 
or utter a sentence. She started to paint once 
again, using her left hand, and she was a terror 
at dominoes—her nonverbal representational 
systems were unimpaired. (It has long been 
understood that aphasia need not affect musi- 
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cal ability, visual imagery, or mechanical apti¬ 

tude, and Nicolai Klessinger and his colleagues 

at the University of Sheffield have shown that 

numerical reasoning and mathematical syntax 

can be entirely intact even in patients who are 

unable to understand or produce grammatical 

language.) 

It is often said that following a stroke or a 

brain injury, no further recovery is possible 

after twelve to eighteen months. While this may 

sometimes be so, I have seen this generalization 

proved false in many individual patients. And 

in the past few decades neuroscience has con¬ 

firmed that the brain has more powers of repair 

and regeneration than was once believed. There 

is far more “plasticity,” too, a greater capacity 

for undamaged brain areas to take over some 

of the functions of damaged ones, provided the 

damage is not too extensive. And at a personal 

level, there are powers of accommodation: 

finding new ways or other ways of doing things 

when the original way is no longer available. 

Even five years after her stroke, I noted that 

Pat was still showing a continuing, though very 

limited, improvement in her receptive powers, 

her ability to understand language. 

Nonetheless, despite her ability to ejacu¬ 

late a few words, and her ability to understand 

single words whether spoken or written, Pat 
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was still, basically, bereft of organized language 

and seemed unable to “propositionize” either 

internally or to others. Wittgenstein, the phi¬ 

losopher, distinguished two methods of com¬ 

munication and representation: “saying” and 

“showing.” Saying, in the sense of proposition- 

izing, is assertive and requires a tight coupling 

of logical and syntactic structure with what it 

asserts. Showing is not assertive; it presents in¬ 

formation directly, in a nonsymbolic way, but, 

as Wittgenstein was forced to concede, it has 

no underlying grammar or syntactic structure. 

(A few years after Wittgenstein’s Tractatus was 

published, his friend Piero Sraffa made a ges¬ 

ture, snapped his fingers, and said, “What is 

the logical structure of that?” Wittgenstein 

could not answer.) 

As Noam Chomsky revolutionized the study 

of language, Stephen Kosslyn has revolution¬ 

ized the study of imagery, and where Wittgen¬ 

stein writes of “saying” and “showing,” Kosslyn 

speaks of “descriptive” and “depictive” modes of 

representation. These modes are both available 

to the normal brain, and they are complemen¬ 

tary, so that one may sometimes use one mode 

or the other, and often both together. Pat had 

largely lost her powers of propositionizing, of 

asserting, of describing, and showed little like¬ 

lihood of regaining these. But her powers of de- 
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piction, spared by the stroke, were remarkably 

heightened in reaction to her loss of language. 

Her power to read others’ gestures and expres¬ 

sions and her virtuosity in expressing herself 

through gesture and mime constituted the two 

sides—receptive and expressive—of her depic¬ 

tive power. 

Pat was the youngest of seven siblings; her 

extended family had always played a central 

part in her life, and this extended further still 

when Lari’s daughter Alexa, Pat’s first grand¬ 

child, was born in 1993. Alexa, said Lari, “was 

born into Beth Abraham.” She would visit her 

grandmother frequently, and Pat always had a 

special toy or treat for her (“I don’t know how 

she got these things,” Lari marveled). Pat would 

often ask Alexa to take crackers to a friend down 

the hall who could not walk. Alexa and her two 

younger siblings, Dean and Eve, were all fasci¬ 

nated by Pat and liked to call her often on the 

phone when they were unable to visit her. Lari 

felt that they had a very active, very “normal” 

relationship with their grandmother, a relation¬ 

ship they all treasured. 

One of the pages in Pat’s book contained a 

list of emotional states (she had picked these 

out from a word list prepared by Jeannette, the 
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speech pathologist). When I asked her, in 1998, 

what her predominant mood was, she pointed 

to “happy.” There were other adjectives on the 

mood page, such as “furious,” “scared,” “tired,” 

sick, lonely, sad, and bored —all or 

which she had indicated, on occasion, in previ¬ 

ous years. 

In 1999, when I asked her the date, she 

pointed to “Wednesday, July 28”—a little 

miffed, perhaps, that I had insulted her with 

such a simple question. She indicated, using 

her “bible,” that she had been to half a dozen 

musicals and a couple of art galleries in the past 

few months, and that, now that it was sum¬ 

mer, she would visit Lari on Long Island on 

the weekends and, among other things, swim. 

“Swim?” I asked, incredulous. Yes, Pat indi¬ 

cated; even with her right side paralyzed, she 

could still do the sidestroke. She had been a 

great long-distance swimmer, she indicated, in 

her youth. She told me how excited she was 

that Lari would be adopting a new baby in a 

few months. I was especially struck, on this 

visit, eight years after her stroke, by the fullness 

and richness of Pat s daily experiences and her 

voracious love of life in the face of what one 

might judge to be devastating brain damage. 

In 2000, Pat showed me photos of her 

grandchildren. She had visited them all the 
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previous day, for the Fourth of July, and they 

had watched the tall ships and the fireworks 

on television. She was eager to show me the 

newspaper, with a picture of the Williams sis¬ 

ters playing tennis. Tennis, she indicated, had 

been one of her favorite sports, along with ski¬ 

ing, riding, and swimming. She was at pains to 

show me that her fingernails were manicured 

and painted, and she was dressed in a sun hat 

and sunglasses, on her way to sun herself on the 

hospital patio. 

By 2002, Pat had become able to use a few 

spoken words. This was achieved by the use 

of familiar songs like “Happy Birthday” or “A 

Bicycle Built for Two,” which she would sing 

along with Connie Tomaino, Beth Abrahams 

music therapist. Pat was able to get the feel¬ 

ing of the music and some of the words. For 

a few minutes afterward, this would “release” 

her voice and give her the ability to say some 

of the words, in a singsong fashion. She started 

carrying a tape recorder with a cassette of fa¬ 

miliar songs, so she could get her language 

powers working. She demonstrated this with 

“Oh, What a Beautiful Morning,” followed by 

a melodious “Good morning, Dr. Sacks,” with 

a heavy, rhythmic emphasis on “morning.” 

Music therapy is invaluable for some patients 

with expressive aphasia; finding that they can 
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sing the words to a song, they are reassured that 

language is not wholly lost, that they still have 

access to words somewhere inside them. The 

question is then whether the language capaci¬ 

ties embedded in song can be removed from 

their musical context and used for communi¬ 

cation. This is sometimes possible to a limited 

extent, by reembedding words in a sort of im¬ 

provised singsong. But Pat’s heart was not in 

this—she felt that her real virtuosity lay in her 

mimetic powers, her appreciation and use of 

gesture. She had achieved a skill and intuitive¬ 

ness here amounting almost to genius. 

Mimesis, the deliberate and conscious rep¬ 

resentation of scenes, thoughts, feelings, inten¬ 

tions, and so on, by mime and action, seems 

to be a specifically human achievement, like 

language (and perhaps music). Apes, which are 

able to “ape,” or imitate, have little power to 

create conscious and deliberate mimetic repre¬ 

sentations. (In Origins of the Modern Mind, 

the psychologist Merlin Donald suggests that a 

“mimetic culture” may have been a crucial in¬ 

termediate stage in human evolution, between 

the “episodic” culture of apes and the “theo¬ 

retic” culture of modern man.) Mimesis has a 

5. I have written more extensively about music therapy for 
aphasia in a chapter of Musicophilia. 
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much larger and more robust cerebral represen¬ 

tation than language, and this may explain why 

it is so often preserved in patients who have lost 

language. This preservation can allow remark¬ 

ably rich communication, especially if it can be 

elaborated and heightened and combined, as in 

Pats case, with a lexicon. 

Pat had always had a passion to communi¬ 

cate (“This was a woman who talked twenty- 

four hours a day,” Dana said), and it was the 

frustration of this loquacity that led to despair 

and fury when she first arrived at the hospital, 

and to her intense motivation and success in 

communicating once Jeannette got her going. 

Pat’s daughters were sometimes amazed 

at her resilience. “Why isn’t she depressed,” 

Dana said, “given her earlier history of depres¬ 

sion? How could she live like this, I thought 

at first. ... I thought she would take a knife 

to herself.” Every so often, Dana related, her 

mother would make a gesture that seemed to 

say, “My God, what happened? What is this? 

Why am I in this room?” as if the raw horror 

of her stroke had hit her once again. But Pat 

was aware that she had, in a sense, been very 

lucky, even though half of her body remained 

paralyzed. She was lucky that her brain dam¬ 

age, though extensive, did not undermine her 

force of mind or personality; lucky that her 
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daughters fought so hard from the beginning 

to keep her engaged and active and were able 

to afford extra aides and therapists; lucky, too, 

that she encountered a speech pathologist who 

observed her sensitively and minutely, one who 

was so personally inspiring and could pro¬ 

vide her with a crucial tool, her “bible,” which 

worked so well. 

Pat continued to remain active and en¬ 

gaged with the world. She was, as Dana said, 

the “darling” of the family, and of the floor at 

the hospital, too. She had not lost the power 

to captivate people (“She has even captivated 

you, Dr. Sacks,” Dana observed), and she could 

do a little painting with her left hand. She was 

grateful to be alive and to be able to do as much 

as she could, and this, Dana thought, was why 

her mood and morale were so good. 

Lari expressed herself in similar terms. “It’s as 

if the negativity has been wiped away,” she told 

me. “She is much more consistent, appreciative 

of her life and gifts ... of other people, too. 

She is conscious of being privileged, but this 

makes her kinder, more thoughtful to other 

patients who may be physically less disabled 

than she is but much less ‘adapted’ or ‘lucky’ 

or ‘happy.’ She is the opposite of a victim,” Lari 

concluded. “She actually feels that she has been 

blessed.” 
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One cool Saturday afternoon in Novem¬ 

ber, I joined Pat and Dana for one of 

Pat’s favorite activities: shopping on Allerton 

Avenue, near the hospital. When we arrived 

in Pat’s room—it was overflowing with plants, 

paintings, photos and posters, theater pro¬ 

grams—Pat was awaiting us, already wearing a 

favorite coat. 

As we went up Allerton Avenue, bustling on 

a weekend afternoon, I saw that half the shop¬ 

keepers knew Pat; they shouted “Hi, Pat!” as 

she bowled past in her wheelchair. She waved 

at the young woman in the health food store 

where she buys her carrot juice, and received a 

“Hi, Pat!” back. She waved to a Korean woman 

at the dry cleaner’s, blew a kiss, and had a kiss 

blown back. The woman’s sister, Pat was able to 

indicate to me, used to work in the fruit store. 

We entered a shoe shop, where Pat’s desires 

were very clear: she wanted a boot with fur in¬ 

side, for the upcoming winter. “Zip or Velcro?” 

Dana inquired. Pat indicated no preference, but 

wheeled herself in front of the boot display and 

then, with great decisiveness, pointed to the 

boots she wanted. Dana said, “But they have 

laces!” Pat smiled and shrugged, meaning, “So 

what! Someone else will tie them.” She is not 
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without vanity—the boots had to be elegant as 

well as warm. (“Velcro, indeed!” her expression 

said.) “What size? A nine?” Dana asked. No, 

Pat gestured, bisecting her finger; an eight and 

a half. 

We stopped by the supermarket, where she 

always picks up a few things for herself and for 

others at the hospital. Pat knew every aisle and 

quickly picked two ripe mangoes for herself, a 

large bunch of bananas (most, she gestured, she 

would give away), some small doughnuts, and, 

at the checkout, three bags of candy. (She in¬ 

dicated that these were for the children of an 

orderly on her floor.) 

As we moved on, laden with our purchases, 

Dana asked me where I had been earlier in the 

day. I said I had been to a meeting of the Fern 

Society at the New York Botanical Garden, 

adding, “I’m a plant person.” Pat, overhear¬ 

ing, made a wide gesture and pointed to her¬ 

self, meaning, “You and I. We are both plant 

people.” 

“Nothing has changed since her stroke,” 

Dana said. “She has all her old loves and pas¬ 

sions. . . . The only thing is,” she added, smil¬ 

ing, “she has become a pain in the neck!” Pat 

laughed, agreeing with this. 

We stopped at a coffee shop. Pat clearly had 

no difficulty with the menu, indicating that 
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she wanted not home fries but French fries, 

with whole wheat toast. After the meal, Pat 

carefully applied lipstick. (“How vain!” Dana 

exclaimed, with admiration.) Dana wondered 

whether she could take her mother on a cruise. 

I mentioned the giant cruise ships I had seen 

go in and out of Curasao, and Pat, intrigued, 

inquired with her book whether they set out 

from New York. I tried to draw a ship in my 

notebook; Pat laughed and, left-handed, did a 

much better one. 



A Man of Letters 

In January of 2002, I received a letter from 

Howard Engel, the Canadian writer known for 

his Benny Cooperman series of detective nov¬ 

els, describing a strange problem. One morning 

a few months before, he wrote, he had got up 

feeling fine. He dressed and made breakfast and 

then went to the front porch to get his news¬ 

paper. But the paper on his doorstep seemed to 

have undergone an uncanny transformation: 

The July 31, 2001, Globe and Mail looked 

the way it always did in its make-up, pic¬ 

tures, assorted headlines and smaller cap¬ 

tions. The only difference was that I could 

no longer read what they said. The letters, I 

could tell, were the familiar twenty-six I had 

grown up with. Only now, when I brought 

them into focus, they looked like Cyrillic 

one moment and Korean the next. Was this 

a Serbo-Croatian version of the Globe, made 



70 * THE MIND'S EYE 

for export? . . . Was I the victim of a practi¬ 

cal joke? I have friends who are capable of 

such things. ... I wondered what I might do 

to them that would improve on this piece of 

foolery. Then, I considered the alternative 

possibility. I checked the Globes inside pages 

to see if they looked as strange as the front 

page. I checked the want ads and the comics. 

I couldn’t read them either. . . . 

Panic should have hit me like the prover¬ 

bial ton of bricks. But instead I was suffused 

with a reasonable, business-as-usual calm. 

“Since this isn’t somebody’s idea of a joke, 

then, it follows, I have suffered a stroke.” 

Along with this realization came a memory 

of a case history he had read a few years ear¬ 

lier, my own “Case of the Colorblind Painter.”1 

He remembered in particular how my patient, 

Mr. I., following a head injury, found himself 

unable to read the police accident report—he 

saw print of different sizes and types but could 

make nothing of it, and said it looked “like 

Greek or Hebrew.” He remembered, too, that 

Mr. I. s inability to read, his alexia, had lasted 

for five days and then cleared. 

Howard kept testing himself, turning over 

the pages, to see if everything would suddenly 

1. This was published as a chapter in An Anthropologist on 

Mars. 
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snap back to normal. Then he went into his li¬ 

brary; maybe, he thought, “books would behave 

better than the newspaper.” The room looked 

normal, and he noted that he could still read 

his clock, but his books—some in French and 

German, as well as English—were all unintel¬ 

ligible, all full of the same “Orientaf’-looking 

script. 

He woke his son, and together they took a 

cab to the hospital. Along the way, Howard 

thought he saw “familiar landmarks in unfa¬ 

miliar places,” and he could not read the names 

of streets as they passed, nor the words “Emer¬ 

gency Room” when they arrived at the hospi¬ 

tal—though he at once recognized the picture 

of an ambulance over the door. He underwent 

a battery of tests, and these confirmed his own 

suspicion: he had indeed had a stroke; he was 

told that it affected a limited area of the visual 

parts of the brain, on the left side. During the 

intake interview at the hospital, he later re¬ 

called, he was somewhat confused: “I was un¬ 

able to pinpoint my exact relationship to my 

son. ... I forgot my name, my age, my address, 

and a dozen other things.” 

Howard spent the next week in the neurol¬ 

ogy ward at Toronto’s Mount Sinai Hospital. 

During this time it became clear that he had 

other visual problems besides his inability to 

read: he had a large blind spot in the upper 
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right quadrant of his visual field, and he had 

difficulties recognizing colors, faces, and every¬ 

day objects. These difficulties would come and 

go, he noted: 

Familiar objects like apples and oranges sud¬ 

denly look[ed] strange, as unfamiliar as an ex¬ 

otic piece of Asian fruit. A rambutan. I would 

surprise myself with not knowing whether I 

was holding an orange or a grapefruit, a to¬ 

mato or an apple. Usually, I could sort them 

out by sniffing or squeezing. 

He often forgot things he once knew per¬ 

fectly well, and became shy of conversation, he 

wrote, “lest I forget the name of the prime min¬ 

ister or who wrote Hamlet.” 

Yet he was surprised to find, as a nurse re¬ 

minded him, that he could still write, even 

though he could not read; the medical term, 

she said, was “alexia sine agraphia.” Howard 

was incredulous—surely reading and writing 

went together; how could he lose one but not 

the other?2 The nurse suggested that he sign 

2. Lilian Kallir, too, had alexia sine agraphia, and continued 

to write letters to her friends around the world. But since her 

alexia for words developed slowly, over the course of years, she 

seemed to have insensibly accommodated to the fact that read¬ 

ing and writing could be dissociated in this way. 
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his name; he hesitated, but once he started, 

the writing seemed to flow all by itself, and he 

followed his signature with two or three sen¬ 

tences. The act of writing seemed quite normal 

to him, effortless and automatic, like walking 

or talking. The nurse had no difficulty reading 

what he had written, but he himself could not 

read a single word. To his eyes, it was the same 

indecipherable “Serbo-Croatian” he had seen 

in the newspaper. 

We think of reading as a seamless and in¬ 

divisible act, and as we read we attend to 

the meaning and perhaps the beauty of written 

language, unconscious of the many processes 

that make this possible. One has to encounter 

a condition such as Howard Engel’s to realize 

that reading is, in fact, dependent on a whole 

hierarchy or cascade of processes, which can 

break down at any point. 

In 1890, the German neurologist Heinrich 

Lissauer used the term “psychic blindness” to 

describe how some patients, after a stroke, be¬ 

came unable to recognize familiar objects visu¬ 

ally.3 People with this condition, visual agnosia, 

3. The current term, “visual agnosia,” was introduced by Sig¬ 

mund Freud the following year. 
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can have perfectly normal visual acuity, color 

perception, visual fields, and so on—yet be to¬ 

tally unable to recognize or identify what they 

are seeing. 

Alexia is a specific form of visual agnosia, an 

inability to recognize written language. Since 

the French neurologist Paul Broca in 1861 had 

identified a center for the “motor images” of 

words, as he called it, and his German coun¬ 

terpart Carl Wernicke, a few years later, identi¬ 

fied one for the “auditory images” of words, it 

seemed logical to nineteenth-century neurolo¬ 

gists to suppose that there might also be an area 

in the brain dedicated to the visual images of 

words—an area that, if damaged, would pro¬ 

duce an inability to read, a “word blindness.”4 

4. Congenital ‘word blindness” (which we now call dyslexia) 

was recognized by neurologists in the 1880s, around the 

same time that Charcot, Dejerine, and others were describ¬ 

ing acquired alexia. Children with severe difficulties in reading 

(sometimes in writing, reading music, or calculating, too) were 

often seen as retarded, despite clear evidence to the contrary. 

W. Pringle Morgan, writing in the British Medical Journal in 

1896, detailed a careful study of an intelligent and articulate 

fourteen-year-old boy who had severe difficulties in reading 

and spelling: 

In writing his own name he made a mistake, putting 

“Precy” for “Percy,” and he did not notice the mistake 

until his attention was called to it more than once. . . . 

Words written or printed seem to convey no ijnpression 
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In 1887, a French neurologist, Joseph-Jules 

Dejerine, was asked by an ophthalmologist 

colleague to see a highly intelligent, cultivated 

man who had suddenly lost the ability to read. 

Edmund Landolt, the ophthalmologist, wrote 

a short but vividly evocative portrait of the pa¬ 

tient, and Dejerine, in his own paper on the 

subject, included a long excerpt from this. 

They described how in October of that year, 

Oscar C., a retired businessman, found him¬ 

self suddenly unable to read. (He had had some 

brief attacks of numbness in his right leg on 

previous days, but had paid little attention to 

them.) Though reading was impossible, Mon¬ 

sieur C. had no difficulty recognizing people 

to his mind, and it is only after laboriously spelling them 

that he is able, by the sounds of the letters, to discover 

their import. . . . He can only recognize such simple 

ones as “and,” “the,” “of,” etc. Other words he never 

seems to remember, no matter how frequently he may 

have met them. . . . The schoolmaster who has taught 

him for some years says that he would be the smartest 

lad in the school if the instruction were entirely oral. 

It is now recognized that as much as five to ten percent of 

the population has dyslexia and that, whether by way of “com¬ 

pensation” or simply because of their different neurological 

makeup, many dyslexic people have exceptional talents in other 

areas. These and many other aspects of dyslexia are discussed in 

depth by Maryanne Wolf in Proust and the Squid: The Story 

and Science of the Reading Brain, and by Thomas G. West in 

In the Mind’s Eye. 
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and objects around him. Nevertheless, think¬ 

ing that his eyes must be at fault, he consulted 

Landolt, who wrote: 

Asked to read an eye chart, C is unable to 

name any letter. However, he claims to see 

them perfectly. He instinctively sketches the 

form of the letters with his hand, but he is 

nevertheless unable to say any of their names. 

When asked to write on a paper what he sees, 

he is able, with great difficulty, to recopy the 

letters, line by line, as if he were making a 

technical drawing, carefully examining each 

stroke in order to reassure himself that his 

drawing is exact. In spite of these efforts, he 

remains incapable of naming the letters. He 

compares the A to an easel, the Z to a ser¬ 

pent, and the P to a buckle. His incapacity to 

express himself frightens him. He thinks that 

he has “gone mad,” since he is well aware that 

the signs he cannot name are letters.5 

Like Howard Engel, Monsieur C. was un¬ 

able to read even the headlines of his morn¬ 

ing paper, although he nonetheless recognized 

it, by its format, as his usual newspaper, Le 

5. I am quoting here and elsewhere from the translation pro¬ 

vided by Israel Rosenfield in his excellent book The Invention 

of Memory. 
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Matin. And, like Howard, he could write per¬ 

fectly well: 

While reading is impossible, the patient. . . 

can write fluently and without any mistakes 

whatever material is dictated to him. But 

should he be interrupted in the middle of 

aph rase that he is writing ... he becomes 

muddled and cannot start up again. Also, if 

he makes a mistake he can’t find it. . . . He 

can never reread what he has written. Even 

isolated letters do not make sense to him. He 

can only recognize them ... by tracing the 

outlines of the letter with his hand. There¬ 

fore it is the sense of the muscular movement 

that gives rise to the letter name. . . . 

He is able to do simple addition, since he 

recognizes, with relative ease, numbers. How¬ 

ever, he is very slow. He reads the numbers 

poorly, since he cannot recognize the value 

of several numbers at once. When shown the 

number 112, he says, aIt is a 1, a 1, and a 2,” 

and only when he writes the number can he 

say “one hundred and twelve.”6 

6. Israel Rosenfield also remarks that Oscar C.’s central prob¬ 

lem was not just in recognizing letters but in perceiving their 

sequence, and that he had similar problems with numerical no¬ 

tation. Numbers, Rosenfield writes, “are always read the same 

way in every context. A 3 is three whether it appears in the 

phrase ‘3 apples’ or a 3 percent discount.’ But. . . the mean- 
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There were some additional visual prob¬ 

lems—objects appeared dimmer and a little 

blurred on the right side and completely de¬ 

void of color. These problems, along with the 

specificity of Oscar C.s alexia, indicated to 

Landolt that the underlying problem was not 

in the eyes but in the brain; this led him to refer 

his patient to Dejerine. 

Dejerine was fascinated by Monsieur C.’s 

condition and arranged to see him twice weekly 

at his clinic in Paris. In a monumental 1892 

paper, Dejerine summarized his neurological 

findings succinctly and then, in a much more 

leisurely style, provided a general picture of his 

patient’s life: 

C spends his days taking long walks with his 

wife. He has no difficulty walking and every 

ing of a number in a multidigit numeral depends on where 

it is placed.” It is similar with musical notes, whose meaning 

depends on context and placement. 

Words, Rosenfield continues, are similar: 

Changing a single letter in a word can alter both its pro¬ 

nunciation and its meaning. Its significance depends on 

what precedes and what follows. ... It is the failure to 

capture this overall organization—in which identical 

stimuli, letters, are constantly changed in significance— 

that is characteristic of patients with verbal blindness. 

They cannot organize the stimuli in a way that makes 

sense of the symbols. 
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day he does his errands on foot from the Bou¬ 

levard Montmartre to the Arc de Triomphe 

and back. He is aware of what is happening 

around him, stops in front of stores, looks at 

paintings in gallery windows, etc. Only post¬ 

ers and signs in shops remain meaningless col¬ 

lections of letters for him. He often becomes 

exasperated by this, and though he has been so 

afflicted for four years, he has never accepted 

the idea that he cannot read, while remaining 

able to write. ... In spite of patient exercises 

and much effort, he has never relearned the 

sense of letters and written words, nor has he 

ever relearned how to read musical notes. 

Despite this, Oscar C., an excellent singer, 

could still learn new music by ear, and he con¬ 

tinued to practice music with his wife every 

afternoon. And he continued to enjoy and 

excel at playing cards: “He is a very good card 

player, calculates very well, prepares his blows 

well in advance and v/ins most of the time.” 

(Dejerine did not comment on how Monsieur 

C. was able to “read” the cards, but it seems 

likely that he recognized the iconic images of 

hearts, diamonds, spades, clubs, jacks, queens, 

and kings—just as Howard Engel recognized 

the icon of an ambulance when he arrived at 

the emergency room. Number cards, of course, 

can also be recognized by their patterns.) 
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When Oscar C. died following a second 

stroke, Dejerine performed an autopsy and 

found two lesions in the brain: an older one, 

which had destroyed part of the left occipital 

lobe and which he presumed was responsible 

for Monsieur C.’s alexia, and a larger, recent le¬ 

sion, which had probably caused his death.7 

It is always difficult to make inferences from 

the appearance of the brain at autopsy; one 

may find damaged areas, but it is not always 

possible to see their manifold connections with 

other areas of the brain or to determine what 

controls what. Dejerine was well aware of this; 

nonetheless, he felt that by relating a specific 

neurological symptom—alexia—to damage in 

a particular area of the brain, he had, in prin¬ 

ciple, demonstrated what he called a “visual 

center for letters” in the brain. 

Dejerine’s discovery of this area essential for 

7. In the few days that he lived after his second stroke, Oscar 

C. had aphasia as well. He would say one word in place of 

another or make garbled sounds and had to rely on mime and 

gesture to communicate. His wife noticed (‘with dread”) that 

he could no longer write. Israel Rosenfield, analyzing Dejer- 

ine’s case in The Invention of Memory, suggests that one may 

have alexia without agraphia—this is relatively common—but 

not agraphia without alexia. “Agraphia,” Rosenfield writes, “is 

always associated with an inability to read.” And yet extremely 

rare cases of isolated agraphia have been reported, and the de¬ 

bate is not yet resolved. 
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reading would be confirmed over the next hun¬ 

dred years by scores of similar cases and autopsy 

reports of patients with alexia, irrespective of its 

cause. 

By the 1980s, CT scanning and MRIs made 

it possible to visualize living brains with an im¬ 

mediacy and precision impossible in autopsy 

studies (where all sorts of secondary changes 

may blur the picture). Using this technology, 

Antonio and Hanna Damasio and, later, other 

researchers, were again able to confirm Dejer- 

ine’s findings, and to correlate their alexic pa¬ 

tients’ symptoms with highly specific brain 

lesions. 

With the development of functional brain 

imaging a few years later, it became possible to 

visualize the activity of the brain in real time, 

as subjects performed various tasks. A pioneer 

PET scan study in 1988 by Steven Petersen, 

Marcus Raichle, and their colleagues showed 

the different areas of the brain activated by 

reading words, listening to words, uttering 

words, and associating words. “For the first 

time in history,” as Stanislas Dehaene writes in 

his book Reading in the Brain, “the areas re¬ 

sponsible for language had been photographed 

in the living human brain.” 

Dehaene, a psychologist and neuroscientist, 

has specialized in studying the processes in- 
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volved in visual perception, especially the rec¬ 
ognition and representation of words, letters, 

and numbers. Using fMRI technology, which 
is much swifter and more sensitive than PET 

scanning, he and his colleagues have been able 
to focus even more closely on what he calls the 
visual word form area or, more informally, “the 
brain’s letterbox.” 

Dehaene’s studies (with Laurent Cohen and 
others) have shown how the visual word form 

area can be activated in a fraction of a second 
by a single written word, and how this initial, 
purely visual activation then spreads to other 
areas of the brain—especially the temporal 

lobes and the frontal lobes. 
Reading, of course, does not end with the 

recognition of visual word forms—it would be 

more accurate to say that it begins with this. 
Written language is meant to convey not only 
the sound of words but their meaning, and the 
visual word form area has intimate connections 
to the auditory and speech areas of the brain as 

well as to the intellectual and executive areas, 
and to the areas subserving memory and emo¬ 

tion.8 The visual word form area is a crucial 

8. Kristen Pammer and her colleagues have also shown, using 

magnetoencephalography, that the visual word form area does 

not work in isolation; it is part of a widely distributed cerebral 
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node in a complex cerebral network of recipro¬ 

cal connections—a network peculiar, it seems, 

to the human brain. 

As a prolific writer and an omnivorous 

reader, accustomed to reading newspapers 

every morning and many books each week, 

Howard Engel wondered how he would man¬ 

age life with his alexia, which showed no signs of 

clearing. In a world full of traffic signs, printed 

labels, and directions on everything from a pre¬ 

scription bottle to the television, ordinary life 

is a continuing, daily struggle for anyone with 

alexia. But for Howard, this was an even more 

desperate situation, for his whole life and iden¬ 

tity (to say nothing of his livelihood) depended 

on his ability to read and write. 

Being able to write without reading might be 

network. Indeed, some areas in the frontal and temporal lobes 

are activated by words before the visual word form area. They 

stress that the spread of activation flows in both directions, to 

and from the visual word form area. 

Nonetheless it is possible to separate the act of reading from 

meaning, as, for example, I do when I read a religious text in 

Hebrew. I have learned how the words sound, but have little 

idea of their meaning. Something similar happens with hyper- 

lexic preschool children, usually autistic, who may be able to 

read an article in the New York Times fluently and correctly 

but without comprehension. 
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all right for a short letter or memorandum, a 

page or two. But for the most part, he thought, 

it “was like being told that the right leg had to 

be amputated but that I could keep the shoe 

and sock.” How could he hope to go back to 

his previous work—to write an elaborate nar¬ 

rative of crime and detection, full of plots and 

counterplots, to do all the corrections and revi¬ 

sions and redrafting a writer must do—without 

being able to read? He would have to get others 

to read for him, or perhaps get one of the inge¬ 

nious new software programs that would allow 

him to scan what he had written and hear it 

read back to him by a computer. Both of these 

would involve a radical shift from the visual- 

ity of reading, the look of words on a page, to 

an essentially auditory mode of perception— 

going, in effect, from reading to listening and, 

perhaps, from writing to speech. Would this be 

desirable—or even possible? 

Precisely this question had forced itself on an¬ 

other writer who consulted me ten years earlier. 

Charles Scribner, Jr., was also a man of letters; 

he presided over the publishing house estab¬ 

lished by his great-grandfather in the 1840s. In 

his sixties, he developed a visual alexia—prob¬ 

ably as a result of a degenerative process in the 

visual parts of the brain. It was a devastating 

problem for a man who had published the 
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work of Hemingway and others, a man whose 

life was centered on reading and writing. 

As a book publisher, Scribner slightly disap¬ 

proved of audiobooks, which had recently been 

introduced to the general public. But he de¬ 

cided nonetheless to reconstruct his entire lit¬ 

erary life in an auditory mode. To his surprise, 

this did not prove as difficult as he expected. He 

even began to enjoy listening to audiobooks: 

It never dawned on me that these spoken 

books would become a major part of my 

intellectual life and recreational reading. By 

now I must have “read” hundreds of books in 

this way. I was never a rapid reader as a boy, 

although my retention was high. Paradoxi¬ 

cally, now that I was reading books on tape, 

my reading speed was better than ever and 

my retention just as good. I can fairly say that 

for me the discovery of this mode of reading 

was a kind of “open sesame” to my continued 

enjoyment of literature.9 

Like Howard, Scribner preserved the power 

to write, but he was so deeply distressed by his 

9. When we met, Scribner gave me a brief memoir he had just 

dictated, describing his alexia and how he had adapted to it; 

subsequently he published this as an afterword in his last book, 

In the Web of Ideas, from which I am quoting here. 
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inability to read what he had written that he 

decided to change to dictation, something he 

had never before tried. Luckily, this too was 

successful—dictation worked so well that it al¬ 

lowed him to complete more than eighty news¬ 

paper columns and two book-length memoirs 

about his life in publishing. “Perhaps,” he 

wrote, “it’s another instance of a handicap 

honing a skill.” Apart from his close friends 

and family, no one seemed aware that he had 

accomplished all this by switching to an en¬ 

tirely new mode. 

One might have expected Howard, too, to 

turn to an auditory mode of “reading” and 

writing, but his course was very different. 

After his week at Mount Sinai Hospital, he 

was moved to a rehabilitation hospital, where 

he spent almost three months studying himself, 

what he could and could not do. When he was 

not trying to read a paper or a get-well card, he 

found, he could forget about his alexia: 

The sky looked blue, the sun shone on the 

hospital windows, the world hadn’t sud¬ 

denly become unfamiliar. My alexia existed 

only when I had my head buried in a book. 

Print brought it on and reminded me that, 

yes, there was a problem. Thus was born the 

temptation to simply avoid reading. 
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But this, he quickly realized, was unaccept¬ 

able to him as a reader and a writer. Audio¬ 

books might do for some, but not for him. He 

still could not even recognize individual letters, 

but he was determined to read again. 

Two months after his stroke, still living at 

the rehab hospital, Howard had continu¬ 

ing difficulties recognizing places; he would get 

lost within the hospital three or four times a 

day and could not find his own room until he 

finally learned to recognize its floor “by the way 

the light filled the hall just opposite the eleva¬ 

tor.” He continued to have some object agno¬ 

sia, too—even when he returned home after 

three months, he noted, “I kept finding cans 

of tuna in the dishwasher and jars of pencils in 

the freezer.” 

But with reading, Howard noted some signs 

of improvement: “the words no longer looked 

like they were written in an unfamiliar alpha¬ 

bet. The letters themselves looked like ordinary 

English letters, not the Serbo-Croatian I had 

imagined [after] my stroke.” 

There are two forms of alexia: a severe form 

which prevents even individual letters from 

being recognized and a milder form, in which 

letters can be recognized but only one by one, 
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not simultaneously as words. Howard seemed 

to have moved, at this point, to the milder 

form—perhaps due to a partial recovery of the 

tissues affected by his stroke, or the brain’s use 

(or perhaps even construction) of alternative 

pathways.10 

Given this neurological improvement, he 

was able, with his therapists, to explore new 

ways of trying to read. He would slowly and 

10. Brain damage from a stroke, a tumor, or a degenerative 

disease may produce a lasting alexia, but there can also be a 

transient alexia, due to a temporary disturbance in the brains 

visual recognition systems, as can happen, for instance, with 

migraine. (This has been described by Fleishman et al. and Big- 

ley and Sharp, among others.) I had such an experience driv¬ 

ing to an appointment one morning, when I suddenly found 

myself unable to read the names of streets; they seemed to be 

written in a strange archaic script—Phoenician, perhaps—that 

I could not decipher. My first thought was of some external 

change. New York City is a popular location for filming, and 

the “altered” street signs, I presumed, were part of some elabo¬ 

rate cinematic setup. Then a sort of shimmering or scintillation 

around the letters gave me a clue—my alexia, I realized, was 

part of a migraine aura. 

Alexia can also occur in conjunction with epilepsy. I recently 

saw a patient who described how reading (and only reading) 

triggers her seizures, but their first manifestation is an alexia. 

The words and letters before her suddenly become unintelligi¬ 

ble, and she recognizes this as the prodrome of a seizure, which 

will follow within seconds. If she is alone, she will lie down and 

recite the alphabet to herself. On regaining consciousness after 

a seizure, she has expressive and receptive aphasia—an inability 

to speak or comprehend speech—for twenty minutes or so. 
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laboriously puzzle out words, letter by letter, 

forcing himself to decipher the names of streets 

and shops or the headlines of newspapers. “Fa¬ 

miliar words,” he said, 

including my own name, are unfamiliar 

blocks of type and have to be sounded out 

slowly. Each time a name recurs in an article 

or review, it hits me as unfamiliar on its last 

appearance as it does on the first. 

Yet he persisted. 

Even though the reading was slow and dif¬ 

ficult—frustrating as hell at times—I was 

still a reader. The blast to my brain could not 

make me otherwise. Reading was hard-wired 

into me. I could no more stop reading than 

I could stop my heart. . . . The idea of being 

cut off from Shakespeare and company left 

me weak. My life had been built on reading 

everything in sight. 

Howard’s reading grew somewhat easier with 

practice, though it might take him several sec¬ 

onds to make out a single word. “Words of dif¬ 

ferent lengths,” he observed, “like cat, table 

and hippopotamus, are processed in my head 

at a different rate. Each added letter adds more 

weight to the load that I am trying to lift.” Scan- 
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ning a page, reading in the usual sense, was still 

impossible, and “the whole process,” he wrote, 

“was exhausting beyond belief.” Sometimes, 

however, if he looked at a word, a couple of 

letters would suddenly jump out at him and be 

recognized—for example, the bi in the middle 

of his editor’s name, though the letters before 

and after this remained unintelligible. He won¬ 

dered whether such “chunking” was the way he 

had originally learned to read as a child, per¬ 

haps the way we all learn to read, before we 

go on to perceive words, even sentences, as a 

whole. (Pairs and perhaps clusters of letters are 

particularly important in the construction and 

reading of words, and whether reading is being 

learned for the first time or relearned after a 

stroke, there seems to be a natural progress 

from seeing single letters to seeing letter pairs 

or sequences. Dehaene and his colleagues sug¬ 

gest that there may be special “bigram” neurons 

in the brain devoted to this.) 

“I can make myself see that certain letter 

groupings are indeed familiar words,” Howard 

wrote to me, “but that comes only after I have 

stared at the page.” 

Becoming a fluent reader is a difficult and 

multileveled task; most children need years of 

practice and instruction to achieve this (though 

a few precocious ones may learn to read by 
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themselves, and at an early age). In some ways, 

Howard had been reduced to the level of a child 

first learning his ABC s. But with a lifetime of 

experience as a reader, he could also bypass his 

disabilities to some extent, for his large vocabu¬ 

lary, his grammatical sense, and his command 

of literary and idiomatic English helped him to 

guess or infer words and even sentences from 

the slightest hint. 

Whatever language a person is reading, the 

same area of inferotemporal cortex, the 

visual word form area, is activated. It makes 

relatively little difference whether the language 

uses an alphabet, like Greek or English, or 

ideograms, like Chinese.11 This has been con- 

11. There are some differences, however. As Maryanne Wolf 

points out, for example, “motoric memory areas are far more 

activated in reading Chinese than in reading other languages, 

because that is how Chinese symbols are learned by young 

readers—by writing, over and over.” And the same reader may 

use somewhat different neural circuits for reading different lan¬ 

guages. 

One may sometimes find bilingual people who, following 

a stroke, lose the ability to read one language but not another. 

This has been especially studied in Japan, where there are two 

forms of written language in common use (often both forms 

are used in the same sentence). Kanji, which has a set of more 

than three thousand characters, was derived from Chinese 

ideograms. Kana, a syllabic system that, like an alphabet, can 
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firmed by lesion studies such as Dejerine’s, and 

by imaging studies. And this idea is supported, 

too, by “positive” disorders—excesses or distor¬ 

tions of function produced by hyperactivity of 

the same area. The opposite of alexia, in this 

sense, is lexical or text hallucination, or phan¬ 

tom letters. People with disorders of the visual 

pathway (anywhere from the retina to the vi¬ 

sual cortex) may be prone to visual hallucina¬ 

tions, and Dominic ffytche and his colleagues 

estimate that about a quarter of these patients 

who hallucinate see “text, isolated words, in¬ 

dividual letters, numbers, or musical note hal¬ 

lucinations.” Such lexical hallucinations, as 

ffytche and his colleagues have found, are as¬ 

sociated with conspicuous activation of the left 

occipitotemporal region, especially the visual 

word form area—the same area that, if dam¬ 

aged, produces alexia. 

So whether we are examining patients with 

alexia, patients with lexical hallucinations, or 

normal subjects reading, in any language, we 

are forced to the same conclusion: that there 

represent any speech sound, has just forty-six symbols. Though 

kanji and kana are so different, both employ the visual word 

form area. Functional MRI studies by Nakayama and Dehaene, 

however, show subtle but significant differences in their repre¬ 

sentation within this area, and rare cases have been reported of 

alexia for kanji but not for kana, and vice versa. 
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exists, in every literate human being, an area 

in the dominant hemisphere—the language 

hemisphere—a neuronal system potentially 

available for the recognition of letters and 

words (and perhaps other forms of visual nota¬ 

tion—mathematical or musical, for example). 

This raises a deep problem: Why should all 

human beings have this built-in facility for 

reading, when writing is a relatively recent cul¬ 

tural invention? 

Communication by the spoken word—and, 

therefore, its neural basis—has every mark of 

having evolved through the gradual processes 

of natural selection. The changing anatomy of 

the brain in prehistoric man has been worked 

out in some detail from endocranial casts and 

other fossil evidence, as have changes in the 

vocal tract. It is clear that the beginnings of 

speech go back hundreds of thousands of years. 

But this cannot be maintained in regard to 

reading, for writing emerged little more than 

five thousand years ago—far too recently to 

have occurred through evolution by natural se¬ 

lection. Though the visual word form area of 

the human brain appears so exquisitely tuned 

to the act of reading, it could not have evolved 

specifically for this purpose. 

We might call this the Wallace problem, for 

Alfred Russel Wallace (who discovered natu- 
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ral selection independently of Darwin) be¬ 

came intensely concerned with the paradox of 

the human brain’s many potential abilities— 

lexical, mathematical, and so on—abilities that 

would be of little use in a primitive or prehis¬ 

toric society. While natural selection could 

explain the appearance of immediately useful 

abilities, he felt, it could not explain the exis¬ 

tence of potential powers that might become 

manifest only with the development of an ad¬ 

vanced culture hundreds of thousands of years 

in the future. 

Unable to attribute these human potentials 

to any natural process, Wallace found himself 

constrained to invoke the supernatural: God, 

he believed, must have implanted them in the 

human psyche. There could hardly, from Wal¬ 

lace’s perspective, be a better example of a di¬ 

vine gift—a unique new power, biding its time, 

in posse, waiting for the rise of a sufficiently 

advanced culture. 2 

12. Wallace expressed it as follows: 

Natural selection could only have endowed savage man 

with a brain a few degrees superior to that of an ape, 

whereas he actually possesses one very little inferior to 

that of a philosopher. ... It seems as if the organ had 

been prepared in anticipation of the future progress in 

man, since it contains latent capacities which are useless 

to him in his earlier condition. 



A MAN OF LETTERS • 95 

Darwin, understandably, was horrified by 

this idea and wrote to Wallace, “I hope you have 

not murdered too completely your own and 

my child.” Darwin, for his part, had a much 

more open view of the process of natural selec¬ 

tion and adaptation, foreseeing that biological 

structures might find uses very different from 

those for which they had originally evolved. 

(Stephen Jay Gould and Elisabeth Vrba called 

this sort of redeployment an “exaptation” rather 

than a direct adaptation.)13 

How, then, did the visual word form area 

of the human brain arise? Does it exist in the 

brains of illiterate people? Does it have a pre¬ 

cursor in the brains of other primates? 

We are all faced with a world of sights and 

sounds and other stimuli, and our survival de¬ 

pends on making a rapid and accurate appraisal 

of these. Making sense of the world around us 

must be based on some sort of system, some 

swift and sure way of parsing the environment. 

Although seeing objects, defining them visu¬ 

ally, seems to be instantaneous and innate, it 

represents a great perceptual achievement, one 

that requires a whole hierarchy of functions. 

13. Gould provided a marvelous analysis of Wallaces thinking 

in his essay “Natural Selection and the Brain,” reprinted in The 

Pandas Thumb. 
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We do not see objects as such; we see shapes, 

surfaces, contours, and boundaries, presenting 

themselves in different illumination or contexts, 

changing perspective with their movement or 

ours. From this complex, shifting visual chaos, 

we have to extract invariants that allow us to 

infer or hypothesize objecthood. It would be 

uneconomical to suppose that there are indi¬ 

vidual representations or engrams for each of 

the billions of objects around us. The power 

of combination must be called on; one needs 

a finite set or vocabulary of shapes that can be 

combined in an infinite number of ways, much 

as the twenty-six letters of the alphabet can be 

assembled (within certain rules and constraints) 

into as many words or sentences as a language 

ever needs. 

There may be some objects that are recog¬ 

nized at birth, or soon after, like faces. But 

beyond this, the world of objects must be 

learned through experience and activity: look¬ 

ing, touching, handling, correlating the feel of 

objects with their appearance. Visual object 

recognition depends on the millions of neu¬ 

rons in the inferotemporal cortex, and neu¬ 

ronal function here is very plastic, open and 

highly responsive to experience and training, 

to education. Inferotemporal neurons evolved 

for general visual recognition, but they may be 
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recruited for other purposes—most notably 

reading. 

Such a redeployment of neurons is facilitated 

by the fact that all (natural) writing systems 

seem to share certain topological features with 

the environment, features which our brains 

evolved to decode. Mark Changizi, Shinsuke 

Shimojo, and their colleagues at Caltech ex¬ 

amined more than a hundred ancient and 

modern writing systems, including alphabetic 

systems and Chinese ideograms, from a com¬ 

putational point of view. They have shown that 

all of them, while geometrically very differ¬ 

ent, share certain basic topological similarities. 

(This visual signature is not evident in artificial 

writing systems, such as shorthand, which are 

designed to emphasize speed more than visual 

recognition.) Changizi et al. have found simi¬ 

lar topological invariants in a range of natural 

settings, and this has led them to hypothesize 

that the shapes of letters “have been selected 

to resemble the conglomerations of contours 

found in natural scenes, thereby tapping into 

our already-existing object recognition mecha¬ 

nisms.” 

Writing, a cultural tool, has evolved to make 

use of the inferotemporal neurons’ preference 

for certain shapes. “Letter shape,” Dehaene 

writes, “is not an arbitrary cultural choice. The 
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brain constrains the design of an efficient writ¬ 

ing system so severely that there is little room 

for cultural relativism. Our primate brain only 

accepts a limited set of written shapes.”14 

This is an elegant solution to the “Wallace 

problem”—indeed, it shows that there is no 

problem. The origin of writing and reading 

cannot be understood as a direct evolutionary 

adaptation. It is dependent on the plasticity 

of the brain, and the fact that even within the 

small span of a human lifetime, experience— 

14. The earliest written languages used pictorial or iconic sym¬ 

bols, which became increasingly abstract and simplified. There 

were thousands of distinct hieroglyphs in Egypt and tens of 

thousands of ideograms in classical Chinese; reading (and writ¬ 

ing) such a language demands a great deal of training and, pre¬ 

sumably, the dedication of a larger portion of the visual cortex. 

This, Dehaene suggests, may be why most human languages 

have tended to favor alphabetic systems. 

And yet there may be certain powers, certain qualities pe¬ 

culiar to ideograms. Jorge Luis Borges, who was well versed in 

Japanese poetry, spoke of the multiple connotations of kanji 

ideograms in an interview: 

The Japanese have achieved a wise ambiguity in their 

poetry. And that, I believe, is because of their particular 

form of writing itself, because of the possibilities that 

their ideograms present. Each one, according to its fea¬ 

tures, can have several connotations. Take, for example, 

the word “gold.” This word represents or suggests au¬ 

tumn, the color of leaves, or the sunset because of its 

yellow color. 
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experiential selection—is as powerful an agent 

of change as natural selection. Natural selection, 

for Darwin, did not forbid cultural and indi¬ 

vidual developments on a timescale hundreds 

of thousands of times faster than evolutionary 

development—on the contrary, it prepared the 

ground for them. We are literate not by virtue 

of a divine intervention, but through a cultural 

invention and a cultural selection that makes a 

brilliant and creative new use of a preexisting 

neural proclivity. 

While the visual word form area is crucial 

in the recognition of words and letters, 

many other areas of the brain are involved in 

“higher” levels of reading. This enabled How¬ 

ard, for instance, to infer words from their con¬ 

text. Even now, nine years after his stroke, he 

is unable to recognize many simple words at a 

glance—but his writer’s imagination does not 

just depend on reading. 

While he was still in the rehab hospital, 

one of his therapists suggested that he keep a 

“memory book” to remind himself of appoint¬ 

ments and to record his thoughts. As a lifelong 

keeper of journals, Howard was delighted by 

this idea. His new memory book proved to be 

an invaluable aid not only in stabilizing his still 
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erratic memory but in reinforcing his identity 

as a writer: 

I knew I could no longer rely on the “stick¬ 
ing plaster” of memory. I could forget a word 
in the second part of what I was saying, even 
though I had already used the word a mo¬ 
ment earlier. ... I learned to write things 
down in the “memory book” [the moment 
I thought of them]. . . . The memory book 
gave a lift to my sense of being in the driver’s 
seat of my life. [It] became my constant com¬ 
panion: part diary, part appointment book, 
part commonplace book. Hospitals, to a de¬ 
gree . . . breed a passive spirit; the memory 
book returned a piece of myself to me. 

Keeping the memory book invited him, 

forced him, to write every day—not only at 

the level of forming legible words and sen¬ 

tences but at a much deeper creative level. His 

journal of hospital life, with its various rou¬ 

tines and characters, began to stir his writer’s 

imagination. 

Occasionally, with unusual words or proper 

names, Howard might be unsure of their spell¬ 

ing—he could not “see” them in his mind’s 

eye, imagine them, any more than he could 

perceive them when they were printed before 

him. Lacking this internal imagery, he had to 
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employ other strategies for spelling. The sim¬ 

plest of these, he found, was to write a word in 

the air with his finger, letting a motor act take 

the place of a sensory one. 

The great French neurologist Jean-Martin 

Charcot, in an 1883 lecture on a case of word 

blindness, describes a patient who, like How¬ 

ard, has alexia sine agraphia. Charcot writes 

down the name of the hospital (which the pa¬ 

tient himself has written earlier) and asks him 

to read it: “[The patient] is unable to do so 

at first; but he makes further efforts to do it 

and while he is accomplishing the task we no¬ 

tice that he traces, with the end of his right 

index finger, one of the letters which consti¬ 

tute the word, and with much trouble he says 

‘La Salpetriere.’ ” When Charcot gives him the 

name of a street to read, the patient “traces 

with his finger in space the letters which com¬ 

pose the word, and after a moment or two 

says, ‘It is the Rue d’Aboukir, the address of 

my friend.’ ” 

Charcot s patient improved rapidly in “read¬ 

ing” by tracing letters in the air, and within 

three weeks, his reading speed had increased 

nearly sixfold. He said, “I can read printing 

less well than writing, because in writing it is 

easier for me to mentally reproduce the letter 

with my right hand, whereas it is more difficult 
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to reproduce the printed characters.” (“When 

reading printed matter,” Charcot noted, “it is 

convenient for him to have a pen in his hand.”) 

Concluding his lecture, Charcot emphasized, 

“Briefly put, one can say of him that he reads 

only in the act of writing. ” 

Increasingly and often unconsciously, then, 

Howard started to move his hands as he read, 

tracing the outlines of words and sentences still 

unintelligible to his eyes. And most remark¬ 

ably, his tongue, too, began to move as he read, 

tracing the shapes of letters on his teeth or the 

roof of his mouth. This enabled him to read 

considerably faster (though it still might take 

him a month or more to read a book he could 

previously have read in an evening). Thus, by 

an extraordinary, metamodal, sensory-motor 

alchemy, Howard was replacing reading by a 

sort of writing. He was, in effect, reading with 

his tongue.15 

15. Recently, while eating and talking, Howard bit the tip of 

his tongue by accident, and for a few days it was swollen and 

painful to move. He said, “It rendered me, for a day or so, il¬ 

literate once again.” 

The tongue, with its exquisite sensitivity, has an especially 

large motor and sensory representation in the brain. For this 

reason, it can be used for a sort of reading, as Howard does. 

Remarkably, it can also be used for sensory substitution devices 

that may enable blind people to “see” (see the chapter “The 

Minds Eye”). 
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More than three months after his stroke, 

Howard returned from rehab to a home 

he did not entirely recognize: 

The house looked strange and familiar at the 

same time. ... It was as though a movie set 

had been assembled from sketches of the real 

house and its rooms. Most peculiar was my 

office. I looked at my computer with a strange 

feeling. My whole office, where I had written 

several of my books, resembled a diorama in 

a museum. . . . On scribbled stick-on notes, 

my own handwriting looked strange, unfa¬ 

miliar. 

Would he ever be able to use this alien 

computer—once the main tool of his trade— 

again? With his son’s help, and to his own sur¬ 

prise, he started to test out his old computer 

skills and soon felt them coming back. But 

writing something creative was another mat¬ 

ter. And reading, even reading his own erratic 

handwriting, was still agonizingly slow and dif¬ 

ficult. Furthermore, as he later wrote, 

I had been out of the world for months. I 

could no longer keep things straight in my 

head. What business did I have imagining 
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that I might go back to my old desk and begin 

again? I was clearly unfit for fiction. I turned 

off the computer and took a long walk. 

Nonetheless, Howard had been, in a sense, 

staying in practice, writing every day, if only in 

his memory book. At first, he wrote, 

I had no thoughts of writing a book. That 

was not only well beyond my abilities, it was 

also beyond my imagination. But without 

my knowing it, another part of my brain was 

beginning to plot out a story. Images began 

popping into my head. Plots and plot twists 

began haunting my imagination. While I 

[had been] lying in my hospital bed ... I was 

hard at work inventing story and characters 

and situations for the book I still didn’t know 

I was writing. 

He decided to write—if he could—a new 

novel, following his mother’s old advice: 

Write about what you know. . . . What I 

knew about now was my illness. I knew the 

hospital routines and the people around me. 

I could do a book that described what it was 

like to be out of things, flat on my back for 

a time with nurses and doctors ordering and 

reordering my days. 
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He would reintroduce his alter ego, the de¬ 

tective Benny Cooperman, but it would be a 

Cooperman transformed: the great detective, 

waking in a hospital bed, finds himself not 

only alexic but amnesic as well. His powers of 

inference, however, are intact and enable him 

to stitch together disparate clues, to figure out 

how he landed in the hospital and what hap¬ 

pened in the mysterious few days he can no 

longer remember. 

Howard moved into high gear, typing for 

hours each day on his computer. Within a few 

weeks, his imagination and creative flow en¬ 

abled him to produce a first draft. The problem 

now was how to correct and revise the draft, 

given his problems with short-term memory 

and his inability to read in the normal way. He 

employed many devices using his word proces¬ 

sor—indenting certain paragraphs, marking 

passages with different font sizes—and after he 

had done as much as he could by himself, he got 

his editor to read the entire book aloud to him, 

so that he could engrave its overall structure in 

his memory and reorganize it in his mind. This 

painstaking process took many months of hard 

labor, but his abilities to remember and revise 

mentally; like Lilian Kallir’s ability to arrange 

piano scores in her mind, steadily increased 

with practice. 



106 • THE MIND’S EYE 

His new novel (which he called Memory 

Book) was published in 2005, and this was 

followed in fairly rapid succession by another 

Benny Cooperman novel and, in 2007, a 

memoir, The Man Who Forgot How to Read. 

Howard Engel is still alexic, but he has found 

a way to remain a man of letters. That he was 

able to do so is a testament to many things: the 

dedication and skill of his therapists in rehab, 

his own determination to read again, and the 

adaptability of the human brain. 

“The problems never went away,” Howard 

writes, “but I became cleverer at solving them.” 



Face-Blind 

It is with our faces that we face the world, 
from the moment of birth to the moment of 
death. Our age and our sex are printed on our 

faces. Our emotions, the open and instinctive 
emotions which Darwin wrote about, as well as 
the hidden or repressed ones which Freud wrote 
about, are displayed on our faces, along with 

our thoughts and intentions. Though we may 
admire arms and legs, breasts and buttocks, it 
is the face, first and last, which is judged “beau¬ 
tiful” in an aesthetic sense, “fine” or “distin¬ 
guished” in a moral or intellectual sense. And, 
crucially, it is by our faces that we can be recog¬ 
nized as individuals. Our faces bear the stamp 
of our experiences and character; at forty, it is 
said, a man has the face he deserves. 

At two and a half months, babies respond 
to smiling faces by smiling back. “As the child 
smiles,” Everett Ellinwood writes, “it usually 
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engages the adult human to interact with him— 

to smile, to talk, to hold—in other words, to 

initiate the processes of socialization. . . . The 

reciprocal understanding mother-child rela¬ 

tionship is possible only because of the con¬ 

tinuing dialogue between faces.” The face, 

psychoanalysts consider, is the first object to ac¬ 

quire visual meaning and significance. But are 

faces in a special category as far as the nervous 

system is concerned? 

I have had difficulty recognizing faces for as 

long as I can remember. I did not think too 

much about this as a child, but by the time I 

was a teenager, in a new school, it was often 

a cause of embarrassment. My frequent inabil¬ 

ity to recognize schoolmates would cause them 

bewilderment and, sometimes, offense—it did 

not occur to them (why should it?) that I had 

a perceptual problem. I usually recognized 

close friends without much problem, especially 

my two best friends, Eric Korn and Jonathan 

Miller. But this was partly because I identified 

particular features: Eric had heavy eyebrows 

and thick spectacles, and Jonathan was tall and 

gangly, with a mop of red hair. Jonathan was a 

keen observer of postures, gestures, and facial 

expressions, and he seemingly never forgot a 

face. A decade later, when we were looking at 

old school photos, he could still recognize liter- 
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ally hundreds of our schoolmates, while I could 

not recognize a single one. 

It was not just faces. When I went for a walk 

or a bicycle ride, I would have to follow exactly 

the same route, knowing that if I deviated from 

it even slightly, I would be instantly and hope¬ 

lessly lost. I wanted to be adventurous, to go 

to exotic places—but I could do this only if I 

bicycled with a friend. 

At the age of seventy-six, despite a lifetime of 

trying to compensate, I have no less trouble with 

faces and places. I am thrown particularly when 

I see people out of context, even if I have been 

with them five minutes before. This happened 

one morning just after my appointment with 

my psychiatrist (I had been seeing him twice 

weekly for several years at this point). A few 

minutes after I left his office, a soberly dressed 

man greeted me in the lobby of the building. 

I was puzzled as to why this stranger seemed 

to know me, until the doorman addressed him 

by name—it was, of course, my own analyst. 

(This failure to recognize him came up as a 

topic in our next session—I think he did not 

entirely believe me when I maintained that it 

had a neurological basis rather than a psychiat¬ 

ric one.) 
A few months later, my nephew Jonathan 

Sacks came for a visit. We went out for a walk— 
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I lived in Mount Vernon, New York, at the 

time—and it started raining. “We had better 

get back,” Jonathan said, but I couldn’t find my 

house or my street. After two hours of walk¬ 

ing around, in which we both got thoroughly 

soaked, I heard a shout. It was my landlord; 

he said he had seen me pass the house three or 

four times, apparently failing to recognize it. 

In those years, I had to take the Boston Post 

Road to get from Mount Vernon to my hospi¬ 

tal on Allerton Avenue in the Bronx. Though I 

took the same route twice a day for eight years, 

the road never became familiar to me, I never 

recognized the buildings on either side, and I 

would often turn the wrong way up the road, 

realizing it only when I came to one of two land¬ 

marks that were unmistakable, even for me: at 

one end, Allerton Avenue, which had a large 

sign, or, at the other, the Bronx River Parkway, 

which loomed over the Boston Post Road. 

I had been working with my assistant, Kate, 

for about six years when we arranged to ren¬ 

dezvous in a midtown office for a meeting with 

my publisher. I arrived and announced myself 

to the receptionist, but failed to note that Kate 

had already arrived and was sitting in the wait¬ 

ing area. That is, I saw a young woman there, 

but did not realize it was her. After about five 

minutes, smiling, she said, “Hello, Oliver. I 
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was wondering how long it would take you to 

recognize me.” 

Parties, even my own birthday parties, are 

a challenge. (More than once, Kate has asked 

my guests to wear name tags.) I have been ac¬ 

cused of “absentmindedness,” and no doubt 

this is true. But I think that a significant part 

of what is variously called my “shyness,” my 

“reclusiveness,” my “social ineptitude,” my “ec¬ 

centricity,” even my “Asperger’s syndrome,” is 

a consequence and a misinterpretation of my 

difficulty recognizing faces. 

My problem with recognizing faces extends 

not only to my nearest and dearest, but also to 

myself. Thus on several occasions I have apolo¬ 

gized for almost bumping into a large bearded 

man, only to realize that the large bearded man 

was myself in a mirror. The opposite situation 

once occurred at a restaurant with tables out¬ 

side. Sitting at one of these sidewalk tables, I 

turned to the restaurant window and began 

grooming my beard, as I often do. I then real¬ 

ized that what I had taken to be my reflection 

was not grooming himself but looking at me 

oddly. There was in fact a gray-bearded man on 

the other side of the window, who must have 

been wondering why I was preening myself in 

front of him. 

Kate often cautions people in advance about 
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my little problem. She tells visitors, “Don’t ask 

if he remembers you, because he will say no. 

Introduce yourself by name and tell him who 

you are.” (And to me, she says, “Don’t just say 

no—that’s rude and will upset people. Say, ‘I’m 

sorry, I am awful about recognizing people. I 

wouldn’t recognize my own mother.’ ”)* 1 

In 19881 met Franco Magnani, the “memory 

artist, ” and over the next couple of years I spent 

weeks with him, talking about his paintings, 

his life, and even traveling to Italy with him 

to revisit the village where he grew up. When I 

finally submitted an article about him to The 

New Yorker, Robert Gottlieb, who was then the 

magazine’s editor in chief, read the piece and 

said, “Very nice, fascinating—but what does he 

look like? Can you add some description?” I 

parried this awkward (and, to me, unanswer¬ 

able) question by saying, “Who cares what he 

looks like? The piece is about his work.” 

1. This is an exaggeration—I had no trouble recognizing my 
parents or my brothers, though I was less adept with my huge 

extended family and completely lost, sometimes, when I saw 

photographs of them. I had dozens of aunts and uncles, and 
when I published my memoir Uncle Tungsten, I selected for 

the hardcover edition a photograph of another uncle, whom 

I mistakenly identified as Uncle Tungsten. This upset and be¬ 
wildered his family, who said, “How could you make such a 

mistake? They look nothing like one another.” (I corrected the 
error in the paperback edition.) 
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“Our readers will want to know,” Bob said. 

“They need to picture him.” 

“I will have to ask Kate,” I said. Bob gave me 

a peculiar look. 

I assumed that I was just very bad at recog¬ 

nizing faces, as my friend Jonathan was very 

good—that this was within the limits of nor¬ 

mal variation, and that he and I just stood at 

opposite ends of a spectrum. It was only when 

I went to Australia to visit my older brother 

Marcus, whom I had scarcely seen in thirty-five 

years, and discovered that he, too, had exactly 

the same difficulties recognizing faces and places 

that it dawned on me that this was something 

beyond normal variation, that we both had a 

specific trait, a so-called prosopagnosia, prob¬ 

ably with a distinctive genetic basis.2 

That there were others like me was brought 

home in various ways. The meeting of two peo- 

2. Our other two brothers seemed to have normal powers of 

facial recognition. My father, a general practitioner, was im¬ 

mensely gregarious and knew hundreds of people, not to men¬ 

tion the thousands of patients in his practice. My mother, in 

contrast, was almost pathologically shy. She had a small circle 

of intimates—family and colleagues—and was very ill at ease 

in large gatherings. I cannot help wondering, in retrospect, if 

some of her “shyness” was due to a mild prosopagnosia. 
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pie with prosopagnosia, in particular, can be 

very challenging. A few years ago, I wrote to one 

of my colleagues to tell him that I admired his 

new book. His assistant then phoned Kate to 

arrange a meeting, and they settled on a week¬ 

end dinner at a restaurant in my neighborhood. 

“There may be a problem,” Kate said. “Dr. 

Sacks cannot recognize anyone.” 

“It’s the same with Dr. W.,” his assistant re¬ 

plied. 

“And another thing,” Kate added. “Dr. Sacks 

cannot find restaurants or other places; he gets 

lost very easily—he can’t even recognize his 

own building sometimes.” 

“Yes, it’s the same with Dr. W.,” his assis¬ 

tant said. 

Somehow, we did manage to meet and en¬ 

joyed dinner together. But I still have no idea 

what Dr. W. looks like, and he probably would 

not recognize me, either. 

Although such examples may seem comical, 

they are sometimes quite devastating. People 

with very severe prosopagnosia may be unable 

to recognize their spouse, or to pick out their 

own child in a group of others. 

Jane Goodall also has a certain degree of 

prosopagnosia. Her problems extend to recog¬ 

nizing chimpanzees as well as people—thus, 

she says, she is often unable to distinguish indi- 
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vidual chimps by their faces. Once she knows 

a particular chimp well, she ceases to have dif¬ 

ficulties; similarly, she has no problem with 

family and friends. But, she says, “I have huge 

problems with people with ‘average’ faces. . . . 

I have to search for a mole or something. I 

find it very embarrassing! I can be all day with 

someone and not know them the next day.” 

She adds that she, too, has difficulties in rec¬ 

ognizing places: “I just don’t know where I am 

until I am very familiar with the route. I have 

to turn and look at landmarks so I can find my 

way back. This was a problem in the forest, and 

I often got lost.” 

In 1985, I published a case history called 

“The Man Who Mistook His Wife for a 

Hat,” about Dr. P., who had developed a very 

severe visual agnosia. He was not able to rec¬ 

ognize faces or their expressions. Moreover, he 

could not identify or even categorize objects; 

thus, he was unable to recognize a glove, to rec¬ 

ognize that it was an article of clothing, or that 

it resembled a hand. At one point he mistook 

his wife’s head for his hat. 

After Dr. P.’s story was published, I began 

to get letters from correspondents who would 

compare their difficulties in recognizing places 
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and faces with his. In 1991, Anne F. wrote to 

me, describing her experiences: 

I believe that three people in my immediate 

family have visual agnosias: my father, a sis¬ 

ter, and myself. We each have traits in com¬ 

mon with your Dr. P., but, hopefully, not to 

the same degree. The most striking behavior 

we all share in common with Dr. P. is the 

prosopagnosia. My father, a man who has 

had a successful radio career here in Can¬ 

ada (his particular gift is an ability to mimic 

voices), was unable to recognize his wife in a 

recent photograph. At a wedding reception 

he asked a stranger to identify the man sit¬ 

ting next to his daughter (my husband of five 

years at the time). 

I have walked by my husband, while star¬ 

ing directly at his face, on several occasions 

without recognizing him. I have no difficulty 

recognizing him, however, in situations or 

places where I am expecting to see him. I am 

also able to recognize people immediately 

when they begin to speak, even if IVe heard 

their voice only once in the past. 

Unlike Dr. P., I feel I can read people well 

on an emotional level. ... I don’t have the 

degree of agnosia for common objects that 

Dr. P. had. [However,] like Dr. P., I am totally 

incapable of establishing a topographical rep¬ 

resentation of space. ... I have no memory 
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for where I put things unless I verbally en¬ 

code the location. Once an object leaves my 

hands, it drops off the edge of the world into 

a void. 

While Anne F. seems to have prosopagno¬ 

sia and topographical agnosia on a genetic or 

familial basis, others may develop this (or any 

other form of agnosia) in consequence of a 

stroke, a tumor, an infection, or an injury—or, 

like Dr. P., a degenerative disease such as Alz¬ 

heimer’s—that has damaged a particular part 

of the brain. Joan C., another correspondent, 

had an unusual history in this regard: she had 

developed a brain tumor in the right occipital 

lobe as an infant, and this was removed when 

she was two years old. It seems likely, though it 

is difficult to be certain, that her prosopagnosia 

was the result of either the tumor or the sur¬ 

gery. Her inability to recognize faces has often 

been misinterpreted by others. She notes, “I’ve 

been told that I’m rude, or a space cadet, or 

(according to a psychiatrist) suffering from a 

psychiatric disorder.” 

As I continued to receive more and more let¬ 

ters from people with prosopagnosia or topo¬ 

graphical agnosia, it became clear to me that 

“my” visual problem was not uncommon and 

must affect many people around the world. 
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Face recognition is crucially important for 

humans, and the vast majority of us are 

able to identify thousands of faces individually, 

or to easily pick out familiar faces in a crowd. A 

special expertise is needed to make such distinc¬ 

tions, and this expertise is nearly universal not 

only in humans but in other primates. How, 

then, do people with prosopagnosia manage? 

In the last few decades, we have become very 

conscious of the brain’s plasticity, how one part 

or system of the brain may take over the func¬ 

tions of a defective or damaged one. But this 

does not seem to occur with prosopagnosia or 

topographical agnosia; they are usually lifelong 

conditions that do not lessen as one grows older. 

People with prosopagnosia, therefore, need to 

be resourceful and inventive, need to find strat¬ 

egies, ways of circumventing their deficits: rec¬ 

ognizing people by an unusual nose or beard, 

spectacles, or a certain sort of clothing. Many 

3. A most remarkable and creative reaction to face-blindness— 

the word “compensation” seems inadequate—is that of the art¬ 

ist Chuck Close, who is famous for his gigantic portraits of 

faces. Close himself has severe lifelong prosopagnosia. But this, 

he believes, played a crucial role in driving his unique artistic 

vision. He says, “I don’t know who anyone is and have essen¬ 

tially no memory at all for people in real space, but when I 
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prosopagnosics recognize people by voice, pos¬ 

ture, or gait; and, of course, context and expec¬ 

tation are paramount—one expects to see one’s 

students at school, one’s colleagues at the office, 

and so on. Such strategies, both conscious and 

unconscious, become so automatic that people 

with moderate prosopagnosia can remain un¬ 

aware of how poor their facial recognition actu¬ 

ally is, and are startled if it is revealed to them 

by testing (for example, with photographs that 

omit ancillary clues such as hair or eyeglasses). 

Thus, though I may be unable to recognize 

a particular face at a glance, I can recognize 

various things about a face: that there is a large 

nose, a pointed chin, tufted eyebrows, or pro¬ 

truding ears. Such features become identifying 

markers by which I recognize people. (I think, 

for similar reasons, I find it easier to recognize 

a caricature than a straightforward portrait or 

photograph.) I am reasonably good at judg¬ 

ing age and gender, though I have made a few 

embarrassing blunders here. I am far better at 

flatten them out in a photograph, I can commit that image 

to memory in a way; I have almost a kind of photographic 

memory for flat stuff.” 

4. It is similar with milder degrees of colorblindness or stereo 

blindness. People may be unaware of these “deficits,” consider¬ 

ing themselves normal, until the deficit is revealed through, for 

example, a routine eye examination or driver’s license test. 
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recognizing people by the way they move, their 

“motor style.” And even if I cannot recognize 

particular faces, I am sensitive to the beauty of 

faces, and to their expressions. 

I avoid conferences, parties, and large gath- 

5. Once, as I was being interviewed on the radio about The 

Man Who Mistook His Wife for a Hat, a listener phoned in 

and said, “I cant recognize my wife, either.” (This, he added, 

was because he had developed a brain tumor.) I arranged to see 

Lester C. and find out more about his experiences. 

While Lester had found various strategies for recognizing 

people, he told me, he was distressed by his inability to appreci¬ 

ate the beauty of faces. He had had “a great eye for the girls,” he 

said, before the tumor. Now he had to judge beauty indirectly, 

by taking seven criteria (color of eyes, shape of nose, symme¬ 

try, etc.) and rating each of these on a scale of one to ten. This 

way he could construct a “mental histogram,” as he put it, for 

beauty. But he soon found that such histograms did not work 

and were sometimes ludicrously at odds with a direct or intui¬ 

tive judgment of beauty such as he had once had. 

Most people with prosopagnosia remain sensitive to facial 

expressions, seeing at a glance whether someone looks happy or 

sad, friendly or hostile, even though the faces themselves may 

be unidentifiable. The reverse also occurs: Antonio Damasio 

has described how people with damage to the amygdala (a part 

of the brain crucial to the perception and feeling of emotion) 

may have difficulty “reading” faces, judging their emotional 

expressions, even though they recognize faces normally. This 

may also be the case with some autistic people. Temple Gran- 

din, who has Asperger’s syndrome, says, “I can recognize major 

expressions on a person’s face, but I do not pick up subtle cues. 

I did not know that people had little eye signals until I read 

about them in Simon Baron-Cohen’s book Mindblindness 

when I was fifty.” (Though Temple is a “visual thinker” and can 
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erings as much as I can, knowing that they will 

lead to anxiety and embarrassing situations— 

not only failing to recognize people I know 

well, but greeting strangers as old friends. (Like 

many prosopagnosics, I avoid greeting people 

by name, lest I use the wrong one, and I de¬ 

pend on others to save me from egregious so¬ 

cial blunders.) 

I am much better at recognizing my neigh¬ 

bors’ dogs (they have characteristic shapes and 

colors) than my neighbors themselves. Thus 

when I see a youngish woman with a Rhodesian 

ridgeback hound, I realize that she lives in the 

apartment next to mine. If I see an older lady 

with a friendly golden retriever, I know this is 

someone from down the block. But if I should 

pass either woman on the street without her 

dog, she might as well be a complete stranger. 

he idea that “the mind”—an immate¬ 

rial, airy thing—could be embodied in a 

easily visualize complicated engineering problems, she seems to 

be no better or worse than average at recognizing faces.) 

Difficulty making social contact with others can also be a 

central problem in schizophrenia, and Yong-Wook Shin et al. 

have obtained preliminary results suggesting that schizophrenic 

people have difficulty not only in reading facial expressions but 

in face recognition, too. 
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lump of flesh—the brain—was intolerable to 

seventeenth-century religious thinking; hence 

the dualism of Descartes and others. But physi¬ 

cians, observing the effects of strokes and other 

brain injuries, had long had reason to suspect 

that the functions of the mind and brain were 

linked. Toward the end of the eighteenth cen¬ 

tury, the anatomist Franz Joseph Gall proposed 

that all mental functions must arise from the 

brain—not from the “soul,” as many people 

imagined, or from the heart or the liver. In¬ 

stead, he envisioned within the brain a collec¬ 

tion of twenty-seven “organs,” each responsible 

for a different moral or mental faculty. Such 

faculties, for Gall, included what we would 

now call perceptual functions, such as the sen¬ 

sation of color or sound; cognitive faculties, 

like memory, mechanical aptitude, or speech 

and language; and even “moral” traits such as 

friendship, benevolence, or pride. For these 

heretical ideas, he was exiled from Vienna and 

wound up eventually in revolutionary France, 

where he hoped a more scientific approach 

might be embraced.6 

6. Determined to provide some objective correlate, Gall went 

further, trying to measure and correlate personality and moral 

faculties of individuals with the shapes and bumps of their 

skulls, using a method he called “cranioscopy.” One of his stu¬ 

dents, Johann Spurzheim, went on to popularize this idea as 
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The physiologist Jean-Pierre Flourens de¬ 

cided to investigate Gall’s theory by removing 

slices of the brain in living animals, chiefly pi¬ 

geons. But he could not find any evidence to 

correlate specific areas of the cortex with spe¬ 

cific faculties (perhaps because one needs very 

delicate and discrete ablations to do so, espe¬ 

cially in the tiny pigeon cortex). So Flourens 

believed that the cognitive impairments his 

pigeons exhibited as he removed more pieces 

of cortex reflected only the amount of cortex 

removed, not its location, and what applied to 

birds, he felt, probably also applied to human 

beings. The cortex, he concluded, was equipo- 

tential, as homogeneous and undifferentiated 

as the liver. “The brain,” Flourens said, only 

half jesting, “secretes thought as the liver se¬ 

cretes bile.” 

Flourens’s notion of an equipotential cortex 

dominated thought until the studies of Paul 

Broca in the 1860s. Broca performed autopsies 

on many patients with expressive aphasia, all 

of whom, he showed, had damage limited to 

the frontal lobes on the left side. In 1865, he 

“phrenology,” a pseudoscience that gained much attention in 

the early nineteenth century and influenced Lombrosos theo¬ 

ries of criminal physiognomy. Spurzheim and Lombroso s work 

has long been discredited, but Gall’s idea of localization in the 

brain had a lasting impact. 
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was able to say, famously, “We speak with our 

left hemisphere,” and the notion of a homo¬ 

geneous and undifferentiated brain, it seemed, 

was laid to rest. 

Broca felt that he had located a “motor center 

for words” in a particular part of the left frontal 

lobe, an area we now call Brocas area. 7 This 

seemed to promise a new sort of localization, a 

genuine correlation of neurological and cogni¬ 

tive functions with specific centers in the brain. 

Neurology moved confidently ahead, identify¬ 

ing “centers” of every sort: Broca’s motor center 

for words was followed by Wernicke’s auditory 

center for words, and Dejerine’s visual center 

for words, all in the left hemisphere, the lan¬ 

guage hemisphere, and a center for visual rec¬ 

ognition in the right hemisphere. 

7. In 1869, Hughlings Jackson debated this issue with Broca, 

insisting that “to locate the damage which destroys speech and 

to locate speech are two different things.” Jackson, it was gen¬ 

erally thought, lost this debate, but he was not the only one 

with reservations. Freud, in his 1891 book On Aphasia, sug¬ 

gested that the use of language demanded many interconnected 

areas of the brain, and that Brocas area was only one node in 

a vast cerebral network. The neurologist Henry Head, in his 

monumental 1926 treatise Aphasia and Kindred Disorders of 

Speech, inveighed against The diagram-makers,” as he called 

the aphasiologists of the nineteenth century. Head argued, as 

Hughlings Jackson and Freud had, for a much more holistic 

view of speech. 
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But while visual agnosia of a general sort 

was recognized in the 1890s, there was little 

idea that there could be agnosia for particu¬ 

lar visual categories like faces or places—even 

though major figures like Hughlings Jackson 

and Charcot had already described specific ag¬ 

nosias for faces and places following damage to 

the posterior areas of the right hemisphere. In 

1872, Jackson described a man who, following 

a stroke in this area, lost his ability “to recog¬ 

nize places and persons. At one time he did not 

know his wife . . . and having wandered from 

home was unable to find his way back.” Char¬ 

cot, in 1883, provided an account of a patient 

who had enjoyed exceptional powers of visual 

imagery and memory, but lost these suddenly. 

Charcot describes how this man “cannot even 

recall his own face. Recently in a public gallery 

his path seemed to be stopped by a person to 

whom he was about to offer his excuses, but it 

was merely his own image reflected in a glass.” 

Still, even by the middle of the twentieth 

century, many neurologists doubted whether 

the brain had category-specific recognition 

areas. This may have played a part in delaying 

the recognition of face-blindness, despite the 

evidence from clinical cases. 

In 1947, Joachim Bodamer, a German neu¬ 

rologist, described three patients who were 
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unable to recognize faces but had no other 

difficulties with recognition. It seemed to Bo- 

damer that this highly selective form of agnosia 

needed a special name—it was he who coined 

the term “prosopagnosia”—and that such a 

specific loss must imply that there was a dis¬ 

crete area in the brain specialized for face rec¬ 

ognition. This has been a matter of dispute ever 

since: is there a special system dedicated only to 

face recognition, or is face recognition simply 

one function of a more general visual recogni¬ 

tion system? Macdonald Critchley, writing in 

1953, was highly critical of Bodamer’s article 

and of the very idea of face-blindness. “It seems 

scarcely credible,” he wrote, “that human faces 

should occupy a perceptual category which is 

different from all other objects in space, ani¬ 

mate and inanimate. Can there be any attribute 

of size, shape, colouring or motility which dis¬ 

tinguishes a human face from other objects in 

such a way as to preclude identification?” 

But in 1955, the English neurologist Christo¬ 

ph er Pallis published a beautifully detailed and 

documented study of his patient A.H., a min¬ 

ing engineer at a Welsh colliery who had kept a 

journal and was able to give Pallis an articulate 

and insightful description of his experiences. 

One night in June of 1953, A.H. apparently 

suffered a stroke. He “suddenly felt unwell after 
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a couple of drinks at his club.” He appeared 

to be confused and was taken home to bed, 

where he slept poorly. Getting up the following 

morning, he found his visual world completely 

transformed, as he reported to Pallis: 

I got out of my bed. My mind was clear but 

I could not recognize the bedroom. I went 

to the toilet. I had difficulty finding my way 

and recognizing the place. Turning round to 

go back to bed I found I couldn’t recognize 

the room, which was a strange place to me. 

I could not see colour, only being able 

to distinguish light objects from dark ones. 

Then I found out all faces were alike. I 

couldn’t tell the difference between my wife 

and my daughters. Later I had to wait for my 

wife or mother to speak before recognizing 

them. My mother is 80 years old. 

I can see the eyes, nose, and mouth quite 

clearly but they just don’t add up. They all 

seem chalked in, like on a blackboard. 

His difficulty was not limited to recognizing 

people in real life: 

I cannot recognize people in photographs, 

not even myself. At the club I saw someone 

strange staring at me and asked the steward 

who it was. You’ll laugh at me. I’d been look- 
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ing at myself in a mirror. ... I later went to 

London and visited several cinemas and the¬ 

atres. I couldn’t make head or tail of the plots. I 

never knew who was who. ... I bought some 

copies of Men Only and London Opinion. 

1 couldn’t enjoy the usual pictures. I could 

work out what was what by accessory details, 

but it’s no fun that way. You’ve got to take it 

in at a glance. 

A.H. had other visual problems: a small de¬ 

fect in one corner of his visual fields, transient 

difficulty with reading, a total inability to per¬ 

ceive color, and difficulty identifying places. 

(He had initially had some odd sensations on 

the left side, too—a “heaviness” of the left hand 

and a “stinging” feeling in his left index finger 

and the left corner of his mouth.) But he had 

no object agnosia: he was able to sort out geo¬ 

metrical figures, to draw complex objects, to 

assemble jigsaw puzzles and play chess. 

Since Pallis’s time, a number of patients with 

prosopagnosia have come to autopsy. Here 

the data are clear: virtually all patients who ac¬ 

quire prosopagnosia, irrespective of the cause, 

have lesions in the right visual association cor¬ 

tex, in particular on the underside of the oc¬ 

cipitotemporal cortex; there is nearly always 
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damage in a structure called the fusiform gyrus. 

These autopsy results gained additional support 

in the 1980s, when it became possible to visu¬ 

alize the brains of living patients by using CT 

scans and MRIs—here, too, prosopagnosic pa¬ 

tients showed lesions in what came to be called 

the “fusiform face area.” (Abnormal activity in 

the fusiform face area has also been correlated 

with hallucination of faces, as Dominic ffytche 

and his colleagues have shown.) 

In the 1990s, such lesion studies were com¬ 

plemented by functional imaging—visualizing 

the brains of people with fMRIs as they looked 

at pictures of faces, places, and objects. These 

functional studies demonstrated that looking 

at faces activated the fusiform face area much 

more strongly than looking at other test images. 

That individual neurons in this area could 

show preferences was first demonstrated in 

1969 by Charles Gross and his colleagues, 

using electrodes in the inferotemporal cortex 

of macaques. Gross found cells that responded 

dramatically to the sight of a monkey’s paw— 

but also, less strongly, to a variety of other stim¬ 

uli, including a human hand. Subsequently, he 

found cells with a relative preference for faces.8 

8. Much that we now take for granted in neuroscience was very 

unclear when Gross began this work. Even in the late 1960s, 

it was widely believed that the visual cortex did not extend far 
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At this purely visual level, faces are distin¬ 

guished as configurations, in part by detect¬ 

ing the geometrical relationships between eyes, 

nose, mouth, and other features (as Freiwald, 

Tsao, and Livingstone have established). But 

there is no preference at this level for individual 

faces; indeed, generic or cartoon faces can elicit 

the same responses as real ones. 

Recognition of particular faces or objects 

is only achieved at a higher cortical level, in 

the multimodal area of the medial temporal 

lobe, which has rich reciprocal connections 

not only to the fusiform face area but to other 

areas subserving sensory association, emotion, 

beyond its main locus in the occipital lobes (as we now know it 

does). That the representation and recognition of specific cat¬ 

egories of objects—faces, hands, etc.—might rely on individ¬ 

ual neurons or clusters of neurons was considered improbable, 

even absurd; the idea was good-humoredly mocked by Jerome 

Lettvin in his famous comments about “grandmother cells.” 

Very little attention, therefore, was paid to Gross’s early find¬ 

ings, and it was not until the 1980s that they were confirmed 

and amplified by other researchers. 

9. Different inferotemporal cells, they write, are “selective for 

different face parts and interactions between parts, and even 

the same cell can respond maximally to different combinations 

of face parts. Thus, there is no single blueprint for detecting the 

form of a face. . . . This diversity of feature tuning provides the 

brain with a rich vocabulary to describe faces and shows how 

a high-dimensional parameter space may be encoded even in a 

small region of [the infero temporal cortex].” 
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and memory. Christof Koch, Itzhak Fried, and 

their colleagues have shown that cells in the 

multimodal medial temporal lobe area show 

remarkable specificity, responding only, for ex¬ 

ample, to images of Bill Clinton, or spiders, or 

the Empire State Building, or cartoons from 

The Simpsons. Specific neural units may also 

respond to hearing or reading the name of the 

person or object; thus in one patient, a set of 

neurons responded strongly to pictures of the 

Sydney Opera House and also to the letter string 

“Sydney Opera,” though not to the names of 

other landmarks, such as “Eiffel Tower.”10 

Neurons in the medial temporal lobe are ca¬ 

pable of encoding representations of individual 

faces, landmarks, or objects so that they can be 

easily recognized in a changing environment. 

Such representations can be constructed rap¬ 

idly, within less than a day or two after expo¬ 

sure to an unfamiliar individual. 

Although such studies involve electrode re¬ 

cordings from single neurons, each of these 

cells is connected to thousands of other neu¬ 

rons, each of which in turn is connected to 

thousands more. (Some single cells, moreover, 

10. Koch, Fried, and their colleagues have published many pa¬ 

pers on their work; those most relevant here include Quian 

Quiroga et ah, 2005 and 2009. 
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may respond to more than one individual or 

object.) So a single cell’s response really repre¬ 
sents the apex of an immense computational 
pyramid, perhaps drawing on direct or indirect 
inputs from the visual, auditory, or tactile cor¬ 
tex, text-recognition areas, memory and emo¬ 

tional areas, and so on. 
In humans, some ability to recognize faces is 

present at birth or soon after. By six months, as 

Olivier Pascalis and his colleagues have shown 
in one study, babies are able to recognize a broad 

variety of individual faces, including those of 
another species (in this study, pictures of mon¬ 
keys were used). By nine months, though, the 
babies became less adept at recognizing mon¬ 
key faces unless they had received continuing 
exposure to them. As early as three months, 
infants are learning to narrow their model of 

“faces” to those they are frequently exposed to. 
The implications of this work for humans are 
profound. To a Chinese baby brought up in his 
own ethnic environment, Caucasian faces may 
all, relatively, “look the same,” and vice versa.11 
One prosopagnosic acquaintance, born and 

raised in China, went to Oxford as a student 
and has lived for decades in the United States. 

11. Yoichi Sugita points out, however, that this narrowing is 
easily reversible, at least in childhood, by experience. 
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Nonetheless, he tells me, “European faces are 

the most difficult—they all look the same to 

me.” It seems that there is an innate and presum¬ 

ably genetically determined ability to recognize 

faces, and this capacity gets focused in the first 

year or two, so that we become especially good 

at recognizing the sorts of faces we are likely to 

encounter. Our “face cells,” already present at 

birth, need experience to develop fully. 

It is similar with many other capacities, from 

stereo vision to linguistic power: some predis¬ 

position or potential is built in genetically but 

requires stimulation, practice, environmental 

richness, and nourishment if it is to develop 

fully. Natural selection may bring about the 

initial predisposition, but experience and ex¬ 

periential selection are needed to bring our 

cognitive and perceptual capacities to their full 

realization. 

The fact that many (though not all) people 

with prosopagnosia also have difficulty 

with recognizing places has suggested to some 

researchers that face and place recognition are 

mediated by distinct yet adjacent areas. Others 

believe that both are mediated by a single zone 

which is perhaps more oriented to faces at one 

end and to places at the other. 
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The neuropsychologist Elkhonon Goldberg, 

however, questions the whole notion of dis¬ 

crete, hardwired centers or modules with fixed 

functions in the cerebral cortex. He feels that at 

higher cortical levels there may be much more 

in the way of gradients, where areas whose func¬ 

tion is developed by experience and training 

overlap or grade into one another. In his book 

The New Executive Brain, he speculates that a 

gradiential principle constitutes an evolution¬ 

ary alternative to a modular one, permitting a 

degree of flexibility and plasticity impossible for 

a brain organized in a purely modular fashion. 

While modularity, he argues, may be char¬ 

acteristic of the thalamus—an assemblage of 

nuclei with fixed functions, fixed inputs and 

outputs—a gradiential organization is more 

characteristic of the cerebral cortex, and be¬ 

comes more and more prominent as one ascends 

from primary sensory cortex to association cor¬ 

tex, to the highest level of all, the frontal cor¬ 

tex. Modularity and gradients may thus coexist 

and complement one another. 

People with prosopagnosia, even if their 

chief complaint is of face-blindness, often 

have difficulty recognizing other specific things. 

Orrin Devinsky and Martha Farah have re- 
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marked that some prosopagnosics are unable 

to distinguish an apple from a pear, say, or a 

pigeon from a raven, although they can cor¬ 

rectly recognize the general category of “fruit” 

or “bird.” Joan C. described a similar problem: 

“I don’t recognize handwriting in the same way 

that I don’t recognize faces. That is, I might be 

able to identify a sample of handwriting by rec¬ 

ognizing some salient feature or by seeing it in 

context, but otherwise, forget it. I’ve even failed 

to recognize my own handwriting.” 

Some researchers have proposed that proso¬ 

pagnosia is not purely a problem with face- 

blindness, but one aspect of a more general 

difficulty in distinguishing the individuals in 

any class, whether the class is of faces, cars, 

birds, or anything else. 

Isabel Gauthier and her colleagues at Van¬ 

derbilt tested a group of car experts and a group 

of expert birders, comparing them to a group 

of normal subjects. The fusiform face area, they 

found, was activated when all of the groups 

looked at pictures of faces. But it was also acti¬ 

vated in the car experts when they were asked 

to identify particular cars, and in the birders 

when they were asked to identify particular 

birds. The fusiform face area is primarily tuned 

for facial recognition, but some of it, it seems, 

can be trained to distinguish individual items 
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of other sorts. (If, then, an expert bird spot¬ 

ter or car buff is unlucky enough to acquire 

prosopagnosia, he will also, we might suspect, 

lose his facility for identifying birds or cars.) 

The brain is more than an assemblage of 

autonomous modules, each crucial for a 

specific mental function. Every one of these 

functionally specialized areas must interact with 

dozens or hundreds of others, their total inte¬ 

gration creating something like a vastly compli¬ 

cated orchestra with thousands of instruments, 

an orchestra that conducts itself, with an ever- 

changing score and repertoire. The fusiform 

face area does not work in isolation; it is a 

vital node in a cognitive network that stretches 

from the occipital cortex to the prefrontal area. 

Face-blindness may occur even with an intact 

fusiform face area, if the lower occipital face 

areas are damaged. And people with moder¬ 

ate prosopagnosia, like Jane Goodall or myself, 

can, after repeated exposure, learn to identify 

those we know best. Perhaps this is because we 

are using slightly different pathways to do so, 

or perhaps, with training, we can make better 

use of our relatively weak fusiform face areas. 

Above all, the recognition of faces depends 

not only on the ability to parse the visual as- 
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pects of a face—its particular features and their 

overall configuration—and compare it to oth¬ 

ers, but the ability to summon the memories, 

experiences, and feelings associated with that 

face. The recognition of specific places or faces, 

as Pallis emphasized, goes with a particular feel¬ 

ing, a sense of association and meaning. While 

purely visual recognition of faces is mediated 

by the fusiform face area and its connections, 

emotional familiarity is mediated at a higher, 

multimodal level, where there are intimate con¬ 

nections with the hippocampi and amygdala, 

areas dedicated to memory and emotion. Thus 

A.H., after his stroke, lost not only his ability 

to identify faces but this sense of familiarity; 

every face and place appeared new to him and 

continued to do so even if seen again and again. 

Recognition is based on knowledge; familiar¬ 

ity is based on feeling; but neither entails the 

other. The two have different neural bases and 

can be dissociated; thus, although both are lost 

in tandem with prosopagnosia, one can have 

familiarity without recognition or recognition 

without familiarity in other conditions. The for¬ 

mer occurs in deja vu and also in the “hyperfa¬ 

miliarity” for faces described by Devinsky. Here 

a patient may find that everyone on the bus or 

on the street looks “familiar”—he may go up to 

them and address them as old friends, even while 
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realizing that he cannot possibly know them all. 

My father was always very sociable and could 

recognize hundreds or even thousands of peo¬ 

ple, but his feeling of “knowing” people became 

exaggerated, perhaps pathological, as he moved 

into his nineties. He often attended concerts at 

the Wigmore Hall in London, and there, dur¬ 

ing the intermissions, he would accost everyone 

in sight, saying, “Don’t I know you?” 

The opposite occurs in patients with Capgras 

syndrome, for whom people’s faces, though rec¬ 

ognized, no longer generate a sense of emotional 

familiarity. Since a husband or wife or child does 

not convey that special warm feeling of familiar¬ 

ity, the Capgras patient will argue, they cannot 

be the real thing—they must be clever impos¬ 

tors, counterfeits. People with prosopagnosia 

have insight; they realize that their problems 

with recognition come from their own brains. 

People with Capgras syndrome, in contrast, re¬ 

main immovable in their conviction that they 

are perfectly normal and it is the other person 

who is profoundly, even uncannily wrong. 

People with acquired prosopagnosia, like 

A.H. or Dr. P., are relatively rare—most neu¬ 

rologists are likely to encounter such a patient 

once or twice in their career, if at all. Congenital 
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prosopagnosia (or, as it is sometimes called, “de¬ 

velopmental” prosopagnosia), such as I have, is 

much commoner, yet remains completely un¬ 

recognized by most neurologists. Heather Sell¬ 

ers, a lifelong prosopagnosic, wrote about this 

in a 2007 autobiographical essay: “I couldn’t 

recognize my husband’s children. ... I hugged 

the wrong man in the grocery, thinking it was 

[my husband].... My colleagues remained un¬ 

identifiable after a decade. ... I kept introduc¬ 

ing myself to neighbors.” When she consulted 

two separate neurologists for her problem, they 

both said that they had never seen it before, and 
* « ”12 it was very rare. 

12. Despite its unfamiliarity to modern physicians, congenital 

prosopagnosia entered the medical literature as early as 1844, 

when A. L. Wigan, an English doctor, described one of his 

patients: 

A gentleman of middle age . . . lamented to me his utter 

inability to remember faces. He would converse with a 

person for an hour, but after an interval of a day could 

not recognise him again. Even friends, with whom he 

had been engaged in business transactions, he was un¬ 

conscious of ever having seen. Being in an occupation 

in which it was essential to cultivate the good-will of 

the public, his life was made perfectly miserable by this 

unfortunate defect, and his time was passed in offend¬ 

ing and apologizing. He was quite incapable of mak¬ 

ing a mental picture of anything, and it was not till he 

heard the voice, that he could recognise men with whom 

he had constant intercourse. ... I endeavoured in vain 
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One eminent neurologist who has written 

about visual agnosia confessed to me that he 

had not even heard of congenital prosopag¬ 

nosia until very recently. This, however, is not 

entirely surprising, for people with congenital 

prosopagnosia do not generally consult neu¬ 

rologists about their “problem,” any more than 

someone with lifelong colorblindness would 

complain about it to an eye doctor. It is just the 

way they are. 

But Ken Nakayama at Harvard, who inves¬ 

tigates visual perception, has long suspected 

that prosopagnosia is relatively common but 

underreported. In 1999, he and his colleague 

Brad Duchaine, at University College London, 

began using the internet to seek subjects with 

face-blindness, and they received a startling 

response. They are now investigating several 

thousand people with lifelong prosopagnosia 

ranging from mild to cripplingly severe.13 

While people with lifelong prosopagnosia 

do not have gross lesions in the brain, a re- 

to convince him that an acknowledgment of the defect 

would be the best means of removing the unfortunate 

effect it had produced in alienating friends. He was quite 

determined to conceal it, if possible, and it was impos¬ 

sible to convince him that it did not depend solely on 

the eyes. 

13. Information is available at their website, www.faceblind.org. 
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cent study by Lucia Garrido and her colleagues 

showed that they do have subtle but distinct 

changes in the brain’s face-recognition areas. 

The condition also tends to be familial: Du- 

chaine, Nakayama, and their colleagues have 

described one family in which ten members— 

both parents and seven of their eight children 

(the eighth could not be tested), as well as a ma¬ 

ternal uncle—have it. Clearly there are strong 

genetic determinants at work here. 

Nakayama and Duchaine have explored the 

neural basis of face and place recognition, gen¬ 

erating new knowledge and insights at every 

level from the genetic to the cortical. They 

have also studied the psychological effects and 

social consequences of developmental proso¬ 

pagnosia and topographical agnosia—the spe¬ 

cial problems these conditions can create for 

an individual in a complex social and urban 

culture. 

The range seems to extend in a positive di¬ 

rection, too. Russell, Duchaine, and Nakayama 

have described “super-recognizers,” people with 

extraordinarily good face-recognition abilities, 

including some who seem to have indelible 

memories of virtually every face they have ever 

seen. Alexandra Lynch, one of my correspon¬ 

dents, described her own uncanny ability to 

recognize people: 
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It happened again yesterday. I was on my way 

down into the subway in Soho when I identi¬ 

fied someone fifteen feet ahead of me (back 

turned, talking intimately with his friend) as 

a man I knew, or had seen before. In this case, 

it was Mac, who used to be a family friend’s 

art dealer. I had last seen him (briefly) two 

years earlier, at an opening in midtown. I’m 

not sure I’ve ever spoken with him beyond an 

introduction a good ten years ago. 

This is an integral part of my life—I catch 

a passing glimpse of someone and, with no 

real effort, flash, place the face—yes, that’s 

the girl who served us wine at an East Vil¬ 

lage bar last year (again, in a totally different 

neighborhood, and at night not during the 

day). It is true that I’m a big fan of people, of 

humanity and diversity . . . but to my knowl¬ 

edge I make no effort to record the physi¬ 

cal traits of ice cream servers, shoe salesmen 

and friends of friends of friends. Even a slim 

wedge of face, or the way someone walks two 

blocks away at dusk, can trigger my mind to 

zero in on a match. 

The super-recognizers, Russell et al. write, 

“are about as good as many [lifelong] proso- 

pagnosics are bad”—that is, they are about 

two or three standard deviations above aver¬ 

age, while the most severe prosopagnosics have 
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face-recognizing abilities two or three standard 

deviations below average. Thus the difference 

between the best face recognizers and the worst 

among us is comparable to that between people 

with an IQ of 150 and an IQ of 50, with others 

filling every level in between. As with any bell 

curve, the vast majority of people are some¬ 

where in the middle. 

Severe congenital prosopagnosia is estimated 

to affect at least 2 percent of the population— 

six million people in the United States alone. 

(A much higher percentage, perhaps 10 per¬ 

cent, are markedly below average in face iden¬ 

tification but not cripplingly face-blind.) For 

these people, who have difficulty recognizing 

their husbands, wives, children, teachers, and 

colleagues, there is still no official recognition 

or public understanding. 

This is in marked contrast to the situation 

with another neurological minority, the 5 to 

10 percent of the population with dyslexia. 

Teachers and others are more and more aware 

of the special difficulties and often special gifts 

which dyslexic children may have, and are 

starting to provide educational strategies and 

resources for them. 

But for now, people with varying degrees 

of face-blindness must rely on their own in¬ 

genuity and strategies, starting with educating 
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others about their unusual, but not rare, condi¬ 

tion. Increasingly, prosopagnosia is the subject 

of books, websites, and support groups, where 

people with face-blindness or topographical ag¬ 

nosia are able to share experiences and, no less 

important, strategies for recognizing faces and 

places when the usual “automatic” mechanisms 

are compromised. 

Ken Nakayama, who is doing so much to 

further the scientific understanding of proso¬ 

pagnosia, also has a personal acquaintance with 

the subject, and posts this notice in his office 

and on his website: 

Recent eye problems and mild prosopagno¬ 

sia have made it harder for me to recognize 

people I should know. Please help by giving 

your name if we meet. Many thanks. 



Stereo Sue 

When Galen, in the second century, and 

Leonardo, thirteen centuries later, observed 

that the images received by the two eyes were 

slightly different, neither of them appreciated 

the full significance of these differences. It was 

not until the early 1830s that Charles Wheat¬ 

stone, a young physicist, began to suspect that 

even though the brain somehow fused these 

images automatically and unconsciously, the 

disparities between the two retinal images were 

in fact crucial to the brain’s mysterious ability 

to generate a sensation of depth. 

Wheatstone confirmed the truth of his con¬ 

jecture by an experimental method as simple as 

it was brilliant. He made pairs of drawings of a 

solid object as seen from the slightly different 

perspectives of the two eyes and then designed 

an instrument that used mirrors to insure that 

each eye saw only its own drawing. He called 
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the device a stereoscope, from the Greek for 

“solid vision.” If one looked into the stereo¬ 

scope, the two flat drawings would fuse to pro¬ 

duce a single three-dimensional drawing poised 

in space. 

(One does not need a stereoscope to see ste¬ 

reo depth; it is relatively easy for most people 

to learn how to “free-fuse” such drawings, sim¬ 

ply by diverging or converging the eyes. So it is 

strange that stereopsis was not discovered cen¬ 

turies before: Euclid or Archimedes could have 

drawn stereo diagrams in the sand, as David 

Hubei has remarked, and discovered stereopsis 

in the third century b.c. But they did not, as far 

as we know.) 

Photography was invented only months 

after Wheatstones 1838 article describing his 

stereoscope, and stereo photographs quickly 

became popular.1 Queen Victoria herself was 

presented with a stereoscope after admiring 

1. Wheatstones name is more commonly associated with the 

invention of the Wheatstone bridge, an instrument used to 

measure electrical resistance. But like several other eminent 

nineteenth-century scientists, Wheatstone was also deeply in¬ 

terested in the physical basis of perception. All of these “natu¬ 

ral philosophers” (we would now call them physicists), using 

ingenious experiments, contributed to our understanding of 

how the eye and brain construct our perceptions of depth and 

movement and color, as they also contributed to the technolog¬ 

ical development of stereo, cinematic, and color photography. 
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one in the Great Exhibition at the Crystal Pal¬ 

ace, and soon no Victorian drawing room was 

complete without one. With the development 

of smaller, cheaper stereoscopes, easier photo¬ 

graphic printing, and even stereo parlors, there 

were few people in Europe or America who did 

not have access to stereo viewers by the end of 

the nineteenth century. 

With stereo photographs, viewers could see 

the monuments of Paris and London or great 

sights of nature like Niagara Falls or the Alps in 

all their majesty and depth, with an uncanny 

verisimilitude that made them feel as if they 

were hovering over the actual scenes. 

In 1861, Oliver Wendell Holmes (who in- 

Michael Faraday, in addition to his electromagnetic studies, 

played a part in devising zoetrope-like instruments that pre¬ 

sented a series of still drawings to the eyes in rapid succession, 

demonstrating that at a critical rate these could be fused by the 

brain to create a sensation of motion. 

James Clerk Maxwell was intrigued by Thomas Youngs hy¬ 

pothesis that there were three—and only three—distinct types 

of color receptors in the retina, each responsive to light of a 

certain wavelength (roughly corresponding to red, green, and 

blue). He devised an elegant test of this by photographing a 

colored bow through red, green, and violet filters and then 

projecting the three photographs through their corresponding 

filters. When the three monochromatic images were perfectly 

superimposed, the picture burst into full color. 

2. By the mid-1850s, a subspecialty of stereo photography, ste¬ 

reo pornography, was already well established, though this was 
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vented the popular handheld Holmes Stereo 

Viewer), in one of several Atlantic Monthly 

articles on stereoscopes, remarked on the spe¬ 

cial pleasure people seemed to derive from this 

magical illusion of depth: 

The shutting out of surrounding objects, 

and the concentration of the whole at¬ 

tention . . . produces a dream-like exalta¬ 

tion ... in which we seem to leave the body 

behind us and sail into one strange scene after 

another, like disembodied spirits. 

There are, of course, many other ways of 

judging depth besides stereo vision: the occlu¬ 

sion of distant objects by closer objects, per¬ 

spective (the fact that parallel lines converge 

as they recede, and that distant objects appear 

smaller), shading (which delineates the shape 

of objects), “aerial” perspective (the blurring 

and blueing of more distant objects by the in¬ 

tervening air), and, most important, motion 

parallax—the changing appearance of spatial 

relationships as we move around in the world. 

All these cues, acting together, can give a sense 

of reality and space and depth. But the only 

of a rather static type, because the photographic processes used 

at the time required lengthy exposures. 
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way to actually perceive depth—to see it rather 

than judge it—is with binocular stereoscopy.3 

In my boyhood home, in London during the 

1930s, we had two stereoscopes: a large, old- 

fashioned wooden one, which took glass slides, 

and a smaller handheld one, which took card¬ 

board stereo photographs. We also had books of 

bicolor anaglyphs—stereo photographs printed 

in red and green, which had to be viewed with a 

pair of glasses with one red and one green lens, 

which effectively restricted each eye to seeing 

only one of the images. 

So when, at the age of ten, I developed a pas¬ 

sion for photography, I wanted, of course, to 

make my own pairs of stereo photos. This was 

easy to do, by moving the camera horizontally 

about two and a half inches between exposures, 

mimicking the distance between the two eyes. 

(I did not yet have a double-lens stereo camera, 

which would take simultaneous stereo pairs.) 

After reading how Wheatstone explored ste- 

3. There is one situation, as I learned by painful experience, 

when two eyes do not help. When I was growing up, we al¬ 

ways had a clothesline strung across the garden, and since it 

traversed the entire visual field horizontally, it appeared exactly 

the same to both eyes, and I could never judge how far away it 

was. I had to approach it cautiously, since it was strung rather 

low, at about the height of my neck. Sometimes, forgetting 

this, I would run straight into it, almost garroting myself. 
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reoscopic effects by exaggerating or reversing 

the disparity between the two images, I began 

experimenting with this, too. I started taking 

pictures with greater and greater separations 

between them, and then I made a hyperstereo¬ 

scope, using a cardboard tube about a yard long 

with four little mirrors. With this, I could turn 

myself, in effect, into a creature with eyes a yard 

apart. I could look through the hyperstereo¬ 

scope at a very distant object, like the dome of 

St. Paul’s Cathedral, which normally appeared 

as a flat semicircle on the horizon, and see it in 

its full rotundity, projecting towards me. I also 

experimented with making a “pseudoscope,” 

which transposed the views of the two eyes to 

reverse the stereo effect to some extent, making 

distant objects appear closer than near ones and 

even turning faces into hollow masks. This, of 

course, contradicted common sense, as well as 

all the other depth cues of perspective and oc¬ 

clusion—sometimes the images would rapidly 

shift back and forth from convex to concave, a 

bizarre and disorienting experience as the brain 

struggled to reconcile two rival hypotheses.4 

4. Richard Gregory, who studied visual illusions for many years, 

insisted that perceptions were, in fact, perceptual hypotheses 

(as, in the 1860s, Hermann von Helmholtz called them “un¬ 

conscious inferences”). Gregory was a stereo enthusiast—he 

often sent his friends stereoscopic Christmas cards—but when 
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After the Second World War, new techniques 

and forms of stereoscopy became popular. The 

View-Master, a little stereoscope made of plas¬ 

tic, took reels of tiny Kodachrome transparen¬ 

cies that one flicked through by pressing a lever. 

I fell in love with faraway America at this time, 

partly through View-Master reels of the grand 

scenery of the American West and Southwest. 

One could also get Polaroid Vectographs, in 

which the stereo images were polarized at right 

angles to each other; these were viewed through 

a special pair of Polaroid glasses with the po¬ 

larization of the lenses also at right angles, in¬ 

suring that each eye saw only its own image. 

Such Vectographs, unlike the red-and-green 

anaglyphs, could be in full color, which gave 

them a special appeal. 

Then there were lenticular stereograms, in 

which the two images were printed in alter¬ 

nating narrow vertical bands covered by clear, 

ridged plastic. The ridges served to transmit 

each set of images to the proper eye, elimi- 

I spoke to him about seeing faces as hollow masks, he was very 

surprised. With something as familiar and crucial as a face, 

he thought, probabilities and context would weigh the odds 

heavily against such a radical misperception. I agreed, but could 

not gainsay my own experience, and Gregory had to concede 

that such an improbable phenomenon might indeed occur in 

someone who is strongly biased towards binocular cues. 
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nating the need for any special glasses. I first 

saw a lenticular stereogram just after the war, 

in the London Tube—an advertisement, as it 

happened, for Maidenform bras. I wrote to 

Maidenform, asking if I could have one of their 

advertisements, but got no reply; they must 

have imagined I was a sex-obsessed teenager, 

rather than a simple stereophile. 

Finally, in the early 1950s, there were 3-D 

films (like the Madame Tussauds horror film, 

House of Wax), which one would look at 

through red-and-green or Polaroid glasses. As 

cinema, some of these were awful—but a few, 

like Inferno, were very beautiful and used ste¬ 

reo photography in an exquisite, delicate, un- 

intrusive way. 

Over the years, I amassed a collection of 

stereograms and books about stereoscopy. I 

became an active member of the New York 

Stereoscopic Society, and at our meetings I en¬ 

countered other stereo buffs. We stereo enthu¬ 

siasts subscribe to stereo magazines, and some 

of us attend stereo conventions. The most 

ardent take their stereo cameras and go on 

“stereo weekends.” Most people are not par¬ 

ticularly conscious of what stereoscopy adds 

to their visual world, but we revel in it. While 

some may not notice any big difference if they 

close one eye, we stereophiles are sharply aware 
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of a great change, as our world suddenly loses 

its spaciousness and depth and becomes as flat 

as a playing card. Perhaps our stereoscopy is 

more acute; perhaps we live, subjectively, in a 

deeper world; or perhaps we are simply more 

aware of it, as others may be more attuned to 

color or shape. We want to understand how 

stereoscopy works. The problem is not a triv¬ 

ial one, for if one can understand stereoscopy, 

one can understand not only a simple and 

brilliant visual stratagem but something of the 

nature of visual awareness, and of conscious¬ 

ness itself. 

One has to lose the use of an eye for a sub¬ 

stantial period to find how life is altered 

in its absence. Paul Romano, a sixty-eight- 

year-old retired pediatric ophthalmologist, re¬ 

counted his own story in the Binocular Vision 

& Strabismus Quarterly. He had suffered a 

massive ocular hemorrhage, which caused him 

to lose nearly all sight in one eye. After a single 

day of monocular vision, he noted, “I see items 

but I often don’t recognize them: I have lost my 

physical localization memory. . . . My office is 

a mess. . . . Now that I have been reduced to 

a two-dimensional world I don’t know where 

anything is.” 
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The next day he wrote, “Things are not the 

same at all monocularly as they were binocu- 

larly. . . . Cutting meat on the plate—it is dif¬ 

ficult to see fat and gristle that you want to cut 

away. ... I just don’t recognize it as fat and 

gristle when it only has two dimensions.” 

After almost a month, though Dr. Romano 

was becoming less clumsy, he still had a sense 

of great loss: 

Although driving at normal speed replaces 
the loss of depth perception with motion 
stereopsis, I have lost my spatial orientation. 
There is no longer the feeling I used to have 
of knowing exactly where I am in space and 
the world. North was over here before—now 
I don’t know where it is. ... I am sure my 
dead reckoning is gone. 

His conclusion, after thirty-five days, was that 

“even though I adapt better to monocularity 

every day, I can’t see spending the rest of my life 

in this way. . . . Binocular stereoscopic depth 

perception is not just a visual phenomenon. It 

is a way of life. . . . Life in a two-dimensional 

world is very different from that in a three- 

dimensional world and very inferior.” As the 

weeks passed, Dr. Romano became more at 

home in his monocular world, but it was with 
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enormous relief that, after nine months, he fi¬ 

nally recovered his stereo vision. 

In the 1970s, I had my own experience with 

losing stereoscopy when I was put in a tiny 

windowless room in a London hospital, follow¬ 

ing surgery for a ruptured quadriceps tendon. 

The room was scarcely bigger than a prison 

cell, and visitors complained of it, but I soon 

accommodated and even enjoyed it. The effects 

of its limited horizon did not become appar¬ 

ent to me until later, as I described in A Leg to 

Stand On: 

I was moved into a new room, a new spacious 

room, after twenty days in my tiny cell. I was 

settling myself, with delight, when I sud¬ 

denly noticed something most strange. Ev¬ 

erything close to me had its proper solidity, 

spaciousness, depth—but everything farther 

away was totally flat. Beyond my open door 

was the door of the ward opposite; beyond 

this a patient seated in a wheelchair; beyond 

him, on the windowsill, a vase of flowers; 

and beyond this, over the road, the gabled 

windows of the house opposite—and all 

this, two hundred feet perhaps . . . seemed 

to lie like a giant Kodachrome in the air, 

exquisitely colored and detailed, but per¬ 

fectly flat. 

I had never realized that stereoscopy and 
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spatial judgment could be so changed after a 

mere three weeks in a small space. My own 

stereoscopy had returned, jerkily, after about 

two hours, but I wondered what happened 

to prisoners, confined for much longer pe¬ 

riods. I had heard stories of people living in 

rain forests so dense that their far point was 

only six or seven feet away. If they were taken 

out of the forest, it was said, they might have 

so little idea or perception of space and dis¬ 

tance beyond a few feet that they would try 

to touch distant mountaintops with their 

outstretched hands.5 

5. In The Forest People, Colin Turnbull described driving with 

a Pygmy man who had never left the jungle before: 

He saw the buffalo, still grazing lazily several miles away, 

far down below. He turned to me and said, “What in¬ 

sects are those?” At first I hardly understood; then I 

realized that in the forest the range of vision is so lim¬ 

ited that there is no great need to make an automatic 

allowance for distance when judging size. . . . When I 

told Kenge that the insects were buffalo, he roared with 

laughter and told me not to tell such stupid lies. ... As 

we got closer, the “insects” must have seemed to get big¬ 

ger and bigger. Kenge kept his face glued to the window, 

which nothing would make him lower. I was never able 

to discover what he thought was happening—whether 

he thought that the insects were changing into buffalo, 

or that they were miniature buffalo growing rapidly as 

we approached. His only comment was that they were 

not real buffalo, and he was not going to get out of the 

car again until we left the park. 
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hen I was a ne resident in the 
W early 1960s, I read the remarkable pa¬ 

pers of David Hubei and Torsten Wiesel on 
the neural mechanisms of vision. Their work, 
which later won a Nobel Prize, revolutionized 
our understanding of how mammals learn to 

see, in particular of how early visual experience 
is critical for the development of special cells or 
mechanisms in the brain needed for normal vi¬ 

sion. Among these are the binocular cells in the 
visual cortex, which are necessary to construct 
a sense of depth from retinal disparities. Hubei 

and Wiesel showed, in animals, that if normal 
binocular vision was rendered impossible by a 
congenital condition (as in Siamese cats, which 
are often born cross-eyed) or by experiment 
(cutting one of the muscles to the eyeballs, so 

that the subjects became walleyed), these bin¬ 
ocular cells would fail to develop and the ani¬ 
mals would permanently lack stereoscopy. A 
significant number of people develop similar 
conditions—collectively known as strabismus, 
or squint—a misalignment sometimes too sub¬ 
tle to attract notice but sufficient to interfere 
with the development of stereo vision. 

Perhaps 5 or 10 percent of the population, 
for one reason or another, have little or no ste- 
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reo vision, though they are often not aware of 

this and may learn it only after careful examina¬ 

tion by an ophthalmologist or optometrist.6 Yet 

there are many accounts of stereo-blind people 

who nonetheless achieve remarkable feats of 

visuo-motor coordination. Wiley Post, the first 

person to fly solo around the world, as famous 

in the 1930s as Charles Lindbergh, did so after 

losing an eye in his mid-twenties. (He went on 

to become a pioneer of high-altitude flight and 

invented a pressurized flight suit.) A number 

of professional athletes have been blind in one 

eye, and so was at least one eminent ophthal¬ 

mic surgeon. 

Not all stereo-blind people are pilots or 

world-class athletes, and some may have dif¬ 

ficulty judging depth, threading needles, or 

driving—but by and large they manage to get 

along pretty well using only monocular cues.7 

6. More rarely, stereopsis may be lost, sometimes suddenly, 

with a stroke or other damage to the visual cortex. Macdonald 

Critchley, in his book The Parietal Lobes, also refers to the op¬ 

posite condition as a rare consequence of cerebral lesions in the 

early visual cortex: an enhancement of stereo vision “whereby 

near objects seem to be abnormally close, and distant objects 

seem to be much too far away.” Enhancement or loss of stereo 

vision can also occur transiently in a migraine aura or with 

certain drugs. 

7. A number of people with misaligned eyes may not only lack 

stereo vision but have double vision or shimmering effects, 
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And those who have never had stereopsis but 

manage well without it may be hard put to 

understand why anyone should pay much at¬ 

tention to it. Errol Morris, the filmmaker, was 

born with strabismus and subsequently lost al¬ 

most all the vision in one eye, but feels he gets 

along perfectly well. “I see things in 3-D,” he 

said. “I move my head when I need to—paral¬ 

lax is enough. I don’t see the world as a plane.” 

He joked that he considered stereopsis no more 

than a “gimmick” and found my interest in it 

“bizarre.”* * 8 

I tried to argue with him, to expatiate on the 

which can cause them problems with daily activities generally, 

and especially with reading or driving. 

8. Photographers and cinematographers, concerned to create 

an illusion of three-dimensionality on a flat plane, must de¬ 

liberately renounce their binocularity and stereoscopy, confin¬ 

ing themselves to a one-eye, one-lens view, to better frame and 

compose their pictures. 

In a 2004 letter to the editor of the New England Journal of 

Medicine, Harvard neurobiologists Margaret Livingstone and 

Bevil Conway suggested, after an examination of Rembrandt’s 

self-portraits, that the painter was so walleyed as to be stereo¬ 

blind, and that “stereoblindness might not be a handicap—and 

might even be an asset—for some artists.” Subsequently they 

proposed, after looking at photographs of other artists, that 

many of them—de Kooning, Johns, Stella, Picasso, Calder, 

Chagall, Hopper, and Homer, among others—also seemed to 

have significant misalignment of the eyes and were perhaps also 

stereo-blind. 
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special character and beauty of stereopsis. But 

one cannot convey to the stereo-blind what ste¬ 

reopsis is like; the subjective quality, the quale, 

of stereopsis is unique and no less remarkable 

than that of color. However brilliantly a person 

with monocular vision may function, he or she 

is, in this one sense, totally lacking. 

And stereopsis, as a biological strategy, is cru¬ 

cial to a diverse array of animals. Predators, in 

general, have forward-facing eyes, with much 

overlap of the two visual fields; prey animals, 

by contrast, tend to have eyes at the sides of 

their heads, which gives them panoramic vi¬ 

sion, helping them spot danger even if it comes 

from behind. The hammerhead shark is a fear¬ 

some predator, partly because its bizarre head 

shape allows its forward-facing eyes a greater 

separation—a hammerhead is a living hyperste¬ 

reoscope. Another astonishing strategy is found 

in the cuttlefish, whose wide-set eyes normally 

permit a large degree of panoramic vision but 

can be rotated forward by a special muscular 

mechanism when the animal is about to attack, 

giving it the binocular vision it needs for shoot¬ 

ing out its tentacles with deadly aim. 

9. Walleyed people enjoy an unusually wide field of vision due 

to the divergence of their eyes and may hesitate to sacrifice this 

for an operation that might align their eyes cosmetically but 



STEREO SUE • 16 1 

In primates like ourselves, forward-facing 
eyes have other functions. The huge, close-set 

eyes of lemurs serve to clarify the complexity of 
dark, dense foliage, which, if the head is kept 
still, is almost impossible to sort out without 
stereoscopic vision—and in a jungle full of il¬ 
lusion and deceit, stereopsis is indispensable in 
breaking camouflage. On the more exuberant 

side, aerial acrobats like gibbons might find it 
very difficult to leap from branch to branch 
without the special powers conferred by stere¬ 
oscopy. A one-eyed gibbon might not fare too 
well—and the same might be true of a one- 
eyed shark or cuttlefish. 

Stereoscopy is highly advantageous to such 
animals, despite its costs: the sacrifice of pan¬ 
oramic vision, the need for special neural and 
muscular mechanisms for coordinating and 
aligning the eyes, and, not least, the develop¬ 
ment of special brain mechanisms to compute 
depth from the disparities of the two visual im¬ 
ages. Thus, in nature, stereoscopy is anything 
but a gimmick, even if some human beings 
manage, and may even enjoy certain advan¬ 

tages, without it. 

fail to give them stereoscopy. Intriguingly, several such people 

have written to me that they are able to converge their eyes and 

achieve stereo vision briefly. 
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In December of 2004, I received an unex¬ 

pected letter from a woman named Sue Barry. 

She reminded me how we had met, in 1996, at 

a shuttle-launch party in Cape Canaveral (her 

husband, Dan, was an astronaut). We had been 

talking about different ways of experiencing 

the world—how, for example, Dan and other 

astronauts would lose their orientation, their 

sense of “up” and “down,” in the microgravity 

conditions of outer space and had to find ways 

of adapting. Sue then told me of her own visual 

world: since she had grown up cross-eyed, her 

eyes did not work in tandem, and so she viewed 

the world with one eye at a time, her eyes rap¬ 

idly and unconsciously alternating. I asked if 

this was any disadvantage to her. No, she said, 

she got along perfectly well—she drove a car, 

she could play softball, she could do whatever 

anyone else could. She might not be able to 

see depth directly, as other people could, but 

she could judge it as well as anybody, using 

other cues. 

I asked Sue if she could imagine what the 

world would look like if viewed stereoscopi- 

cally. Sue said yes, she thought she could—after 

all, she was a professor of neurobiology, and she 

had read Hubei and Wiesel’s papers and much 

! 
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else on visual processing, binocular vision, and 

stereopsis. She felt that this knowledge had 

given her a special insight into what she was 

missing—she knew what stereopsis must be 

like, even if she had never experienced it. 

But now, nearly nine years after our initial 

conversation, she felt compelled to write to me 

about this question: 

You asked me if I could imagine what the 

world would look like when viewed with two 

eyes. I told you that I thought I could. . . . 

But I was wrong. 

She could say this because now she had ste¬ 

reopsis—and it was beyond anything she could 

have imagined. She went on to give me details 

of her visual history, starting with her parents 

noticing that she was cross-eyed a few months 

after she was born: 

The doctors told them that I would prob¬ 

ably outgrow the condition. This may have 

been the best advice at the time. The year was 

1954, eleven years before David Hubei and 

Torsten Wiesel published their pivotal papers 

on visual development, critical periods, and 

cross-eyed kittens. Today, a surgeon would 

realign the eyes of a cross-eyed child during 

the “critical period” ... in order to preserve 
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binocular vision and stereopsis. Binocular 

vision depends on good alignment between 

the two eyes. The general dogma states that 

the eyes must be realigned in the first year or 

two. If surgery is performed later than that, 

the brain will have already rewired itself in a 

way that prevents binocular vision. 

Sue did have operations to correct her stra¬ 

bismus, first on the muscles of the right eye, 

when she was two, and then of the left eye, and 

finally of both eyes, when she was seven. When 

she was nine, her surgeon told her that she could 

now “do anything a person with normal vision 

could do except fly an airplane.” (Wiley Post, 

apparently, had already been forgotten by the 

1960s.) She no longer looked cross-eyed to a 

casual observer, but she was half aware that her 

eyes were still not working together, that there 

was still something amiss, though she could not 

specify what it was. “No one mentioned to me 

that I lacked binocular vision, and I re-mained 

happily ignorant of the fact until I was a junior 

in college,” she wrote. Then she took a course 

in neurophysiology: 

The professor described the development of 

the visual cortex, ocular dominance columns, 

monocular and binocular vision, and experi¬ 

ments done on kittens reared with artificial 
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strabismus. He mentioned that these cats 

probably lacked binocular vision and stere- 

opsis. I was completely floored. I had no idea 

that there was a way of seeing the world that 

I lacked. 

After her initial astonishment, Sue began to 

investigate her own stereo vision: 

I went to the library and struggled through 

the scientific papers. I tried every stereo vi¬ 

sion test that I could find and flunked them 

all. I even learned that one was supposed to 

see a three-dimensional image through the 

View-Master, the toy stereo viewer that I had 

been given after my third operation. I found 

the old toy in my parents’ home, but could 

not see a three-dimensional image with it. 

Everyone else who tried the toy could. 

At this point, Sue wondered whether there 

might be any therapy by which she could ac¬ 

quire binocular vision, but “the doctors told 

me that it would be a waste of my time and 

money to attempt vision therapy. It was simply 

too late. I could only have developed binocular 

vision if my eyes had been properly aligned by 

age two. Since I had read Hubei and Wiesel’s 

work on visual development and early critical 

periods, I accepted their advice.” 
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Twenty-five years passed—years in which 

Sue married and raised a family while 

pursuing an academic career in neurobiol¬ 

ogy. Though she had some difficulties with 

driving—merging on entrance ramps to free¬ 

ways, she found it hard to estimate the speed of 

oncoming cars—she got along generally quite 

well with her monocular ways of judging space 

and distance. Once in a while, she even teased 

binocular people: 

I took some tennis lessons with an accom¬ 

plished pro. One day, I asked him to wear an 

eye patch so that he had to hit the ball using 

only one eye. I hit a ball to him high in the 

air and watched this superb athlete miss the 

ball entirely. Frustrated, he ripped off the eye 

patch and threw it away. I am ashamed to 

admit it, but I enjoyed watching him floun¬ 

der, a sort of revenge against all two-eyed 

athletes. 

But when Sue was in her late forties new 

problems began: 

It became increasingly difficult to see things 

at a distance. Not only did my eye muscles 

fatigue more quickly, but the world appeared 
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to shimmer when I looked in the distance. 

It was hard to focus on the letters on street 

signs or distinguish whether a person was 

walking toward or away from me. ... At the 

same time, my glasses, used for distance vi¬ 

sion, made me far-sighted. In the classroom, 

I could not read my lecture notes and see the 

students at the same time. ... I decided it 

was time to get bifocals or progressive lenses. 

I was determined to find an eye doctor who 

would give me both progressive lenses to im¬ 

prove my visual acuity and eye exercises to 

strengthen my eye muscles. 

She consulted Dr. Theresa Ruggiero, a de¬ 

velopmental optometrist, who found that Sue’s 

eyes were developing various forms of imbal¬ 

ance—this sometimes happens after surgery for 

strabismus—so that the reasonable vision she 

had enjoyed for decades was now being under¬ 

mined. 

Dr. Ruggiero confirmed that I saw the world 

monocularly. I only used two eyes together 

when looking within two inches of my face. 

She told me that I consistently misjudged the 

location of objects when viewing them solely 

with my left eye. Most importantly, she dis¬ 

covered that my two eyes were misaligned 

vertically. The visual field of my left eye was 
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about three degrees above that of my right. 

Dr. Ruggiero placed a prism in front of my 

right lens that shifted the entire visual field of 

the right eye upward. . . . Without the prism, 

I had trouble reading the eye chart on a com¬ 

puter screen across the room because the let¬ 

ters appeared to shimmer. With the prism, 

the shimmer was greatly reduced. 

(“Shimmer,” Sue later explained, was perhaps 

too mild a term, for it was not like the shimmer 

one might see with a heat haze on a summer 

day—it was, rather, a rapid, dizzying oscilla¬ 

tion of several times a second.) 

Sue got her new eyeglasses, complete with the 

prism, on February 12, 2002. Two days later, 

she had her first vision-therapy session with 

Dr. Ruggiero—a long session in which, using 

Polaroid glasses to allow a different image to 

be presented to each eye, she attempted to fuse 

the two pictures. At first, she did not under¬ 

stand what “fusion” meant, how it was possible 

to bring the two images together; but after try¬ 

ing for several minutes she found she was able 

to do it, though only for a second at a time. 

Although she was looking at a pair of stereo im¬ 

ages, she had no perception of depth; neverthe¬ 

less, she had made the first step, achieving “flat 

fusion,” as Dr. Ruggiero called it. 
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Sue wondered whether, if she could hold her 

eyes aligned for longer, this would allow not 

just flat fusion but stereo fusion, too. Dr. Rug¬ 

giero gave her further exercises to stabilize her 

tracking and hold her gaze, and she worked on 

these exercises diligently at home. Three days 

later, something odd occurred: 

I noticed today that the light fixture that 

hangs down from our kitchen ceiling looks 

different. It seems to occupy some space be¬ 

tween myself and the ceiling. The edges are 

also more rounded. It’s a subtle effect but 

noticeable. 

In her second session with Dr. Ruggiero, on 

February 21, Sue repeated the Polaroid exer¬ 

cise and tried a new one, using colored beads 

at different distances on a string. This exercise, 

known as the Brock string, taught Sue to fix¬ 

ate both eyes on the same point in space, so 

that her visual system would not suppress the 

images from one eye or the other but would 

fuse them together. The effect of this session 

was immediate: 

I went back to my car and happened to glance 

at the steering wheel. It had “popped out” 

from the dashboard. I closed one eye, then 

the other, then looked with both eyes again, 
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and the steering wheel looked different. I de¬ 

cided that the light from the setting sun was 

playing tricks on me and drove home. But 

the next day I got up, did the eye exercises, 

and got into the car to drive to work. When I 

looked at the rear-view mirror, it had popped 

out from the windshield. 

Her new vision was “absolutely delightful,” 

Sue wrote. “I had no idea what I had been miss¬ 

ing.” As she put it, “Ordinary things looked 

extraordinary. Light fixtures floated and water 

faucets stuck way out into space.” But it was 

“also a bit confusing. I don’t know how far one 

object should ‘pop out’ in front of another for 

a given distance between the two objects. . . . 

[It is] a bit like I am in a fun house or high on 

drugs. I keep staring at things. . . . The world 

really does look different.” She included some 

excerpts from her diary: 

February 22: I noticed the edge of the 

open door to my office seemed to stick out 

toward me. Now, I always knew that the 

door was sticking out toward me when it 

was open because of the shape of the door, 

perspective and other monocular cues, but I 

had never seen it in depth. It made me do a 

double take and look at it with one eye and 

then the other in order to convince myself 
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that it looked different. It was definitely out 

there. 

When I was eating lunch, I looked down 

at my fork over the bowl of rice and the fork 

was poised in the air in front of the bowl. 

There was space between the fork and the 

bowl. I had never seen that before. ... I kept 

looking at a grape poised at the edge of my 

fork. 1 could see it in depth. 

March 1: Today, I was walking by the com¬ 

plete horse skeleton in the basement of the 

building where 1 work, when I saw the horse’s 

skull sticking out so much, that I actually 

jumped back and cried out. 

March 4: While I was running this morn¬ 

ing with the dog, I noticed that the bushes 

looked different. Every leaf seemed to stand 

out in its own little 3-D space. The leaves 

didn’t just overlap with each other as I used 

to see them. 1 could see the SPACE between 

the leaves. The same is true for twigs on trees, 

pebbles on the road, stones in a stone wall. 

Everything has more texture. 

Sue’s letter continued in this lyrical vein, 

describing experiences utterly novel for her, 

beyond anything she could have imagined or 

inferred before. She had discovered for herself 
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that there is no substitute for experience, that 

there is an unbridgeable gulf between what 

Bertrand Russell called “knowledge by descrip¬ 

tion” and “knowledge by acquaintance,” and 

no way of going from one to the other. 

One would think that the sudden appear¬ 

ance of an entirely new quality of sensation 

or perception might be confusing or frighten¬ 

ing, but Sue seemed to adapt to her new world 

with remarkable ease. She was startled and dis¬ 

oriented at first, and had to calibrate her new 

visual perception of depth and distance with 

her actions and movements. But for the most 

part she felt entirely and increasingly at home 

with stereoscopy. Though she continues to be 

conscious of the novelty of stereo vision and 

indeed rejoices in it, she also feels now that it 

is “natural”—that she is seeing the world as it 

really is, as it should be. Flowers, she says, seem 

“intensely real, inflated,” where they were “flat” 

or “deflated” before. 

Sue’s acquisition of stereoscopy after almost 

half a century of being stereo-blind has also 

been of great practical benefit. Driving is easier; 

threading a needle, too. When she looks down 

into her binocular microscope at work, she can 

see paramecia swimming at different levels, and 

see this directly, rather than inferring it by refo¬ 

cusing the microscope up or down. And it is a 

continuing source of enthrallment: 
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At seminars . . . my attention is completely 

captivated by the way an empty chair dis¬ 

plays itself in space, and a whole row of 

empty chairs occupies my attention for min¬ 

utes. I would like to take a whole day just to 

walk around and LOOK. I did escape today 

for an hour to the college greenhouse just 

to look at the plants and flowers from all 

angles. 

Most of the 'phone calls and letters I receive 

are about mishaps, problems, losses of various 

sorts. Sue’s letter, though, was a story not of 

loss and lamentation but of the sudden gaining 

of a new sense and sensibility and, with this, a 

sense of delight and jubilation. Yet her letter 

also sounded a note of bewilderment and reser¬ 

vation: she did not know of any experience or 

story like her own and was perplexed to find, in 

all she had read, that the achievement of stere¬ 

oscopy in adult life was “impossible.” Had she 

always had binocular cells in her visual cortex, 

she wondered, just waiting for the right input? 

Was it possible that the critical period in early 

life was less critical than generally thought? 

What did I make of all this? 

I mulled over Sue’s letter for a few days and 

discussed it with several colleagues, includ- 
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ing Bob Wasserman, an ophthalmologist, and 

Ralph Siegel, a vision physiologist.10 A few 

weeks later, in February of 2005, the three of us 

went to see Sue at her home in Massachusetts, 

bringing along ophthalmological equipment 

and various stereoscopes and stereograms. 

Sue welcomed us and, as we chatted, showed 

us some childhood photos, since we were in¬ 

terested in trying to reconstruct her early vi¬ 

sual history. Her childhood strabismus, prior 

to surgery, was quite clear in the photographs. 

Had she ever been able to see in three dimen¬ 

sions? we asked. Sue thought for a moment 

and answered yes, perhaps—very occasionally, 

as a child; lying in the grass, she might sud¬ 

denly see, for a second or two, a blade of grass 

stand out from its background; she had almost 

forgotten about this until we quizzed her. The 

grass would have to be very close to her eyes, 

within inches, requiring her (like any of us) to 

cross her eyes. So there was a suggestion that 

the potential for stereopsis was there and could 

10. Together, the three of us had collaborated on several cases, 

including that of the 'colorblind painter,” who suddenly lost 

all ability to see in color, and that of Virgil, a man blind nearly 

from birth whose sight had been restored after almost fifty 

years of blindness. (Both of these case histories, “The Case of 

the Colorblind Painter” and “To See and Not See,” were pub¬ 

lished in An Anthropologist on Mars.) 
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be brought out if she moved her eyes into the 

proper position for stereo viewing. 

Sue had written in her letter, “I think, all my 

life, I have desired to see things in greater depth, 

even before I knew I had poor depth percep¬ 

tion.” This strange, poignant remark made me 

wonder whether she had retained some dim, 

barely conscious memory of having once seen 

things in greater depth (for she would have no 

sense of loss or nostalgia for something she had 

never had). It was important to test her with 

special stereograms that had no cues or clues as 

to depth—no perspective or occlusion, for ex¬ 

ample. I had brought one stereogram with lines 

of print—unrelated words and short phrases— 

that, if viewed stereoscopically, appeared to be 

on seven different planes of depth but, if viewed 

with one eye or without true stereo vision, ap¬ 

peared to be on the same plane. Sue looked at 

this picture through the stereoscope and saw it 

as a flat plane. It was only when I prompted 

her by telling her that some of the print was at 

different levels that she looked again and said, 

“Oh, now I see.” After this, she was able to dis¬ 

tinguish all seven levels and put them in the 

correct order. 

Given enough time, Sue might have been able 

to see all seven levels on her own, but such “top- 

down” factors—knowing or having an idea of 
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what one should see—are crucial in many as¬ 

pects of perception. A special attention, a spe¬ 

cial searching, may be necessary to re-inforce 

a relatively weak physiological faculty. It seems 

likely that such factors are strongly operative 

with Sue, especially in this type of test situa¬ 

tion. Her difficulties in real life are much less, 

because every other factor here—knowledge, 

context, and expectation no less than perspec¬ 

tive, occlusion, and motion parallax—helps 

her experience the three-dimensional reality 

around her. 

Sue was able to see depth in the red-and- 

green drawings 1 had brought. One of these im¬ 

ages—an impossible three-pronged tuning fork 

such as M. C. Escher might have drawn, with 

three tines of increasing heights—Sue found 

“spectacular”; she saw the top of the uppermost 

prong as three or four centimeters above the 

plane of the paper. Yet Sue had spoken of her¬ 

self as having only a “shallow” stereoscopy, and 

indeed, Bob and Ralph both saw the upper¬ 

most prong as about twelve centimeters above 

the plane of the paper, while I saw it as five 

centimeters higher still. 

1 found this surprising, because we were all 

the same distance from the drawing, and I had 

imagined that there would be, by a sort of neu¬ 

ral trigonometry, a fixed relationship between 

the disparity of the images and their perceived 
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depth. Puzzled by this, I wrote to Shinsuke 

Shimojo, at Caltech, an expert on many as¬ 

pects of visual perception. He brought out, in 

his reply, that when one looks at a stereogram, 

the computational process in the brain is based 

not solely on the binocular cue of disparity but 

also on monocular cues such as size, occlusion, 

and motion parallax. The monocular cues may 

work against the binocular ones, and the brain 

must balance one set of cues against the other 

to arrive at a weighted average. This final re¬ 

sult will be different in different individuals, 

because there is huge variation, even in the 

normal population: some people rely predomi¬ 

nantly on binocular cues, others on monocular 

cues, and most use some combination of both. 

In looking at a stereo picture such as the tuning 

fork, a strongly binocular person will see un¬ 

usual stereo depth; a monocularly oriented per¬ 

son will see much less depth; and others, relying 

on both binocular and monocular cues, will see 

something in between. Shimojo’s formulation 

gave substance to the obstinate belief held by 

many of us in the New York Stereoscopic Soci¬ 

ety that we lived in a “deeper” world, visually, 

than the majority of people.11 

11. If a stereo photograph is flashed on a screen for as little 

as twenty milliseconds, a person with normal stereoscopy can 

perceive some stereo depth straightaway But what one sees in a 
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Later in the day, we paid a visit to Sues 

optometrist, Dr. Theresa Ruggiero, who 

described how Sue had first consulted her, in 

2001. Sue had complained then of eyestrain, 

especially when driving, impaired clarity, and a 

disconcerting jumping or flickering of images— 

but had not mentioned her lack of stereoscopy. 

Dr. Ruggiero herself was greatly pleased, she 

said, when, immediately after achieving flat 

fusion, Sue experienced stereoscopy. The con¬ 

scious effort and act of moving her eyes into 

position for binocular fusion, Ruggiero specu¬ 

lated, may have been critical for Sue’s break¬ 

through. And she stressed, over and above the 

initial achievement of stereoscopy, Sue’s ad- 

flash is not the full depth; the perception of this requires several 

seconds, even minutes, in which the picture seems to deepen 

as one continues to gaze at it—it is as if the stereo system takes 

a certain time to warm up, to come to its full capacity. Such a 

deepening seems peculiar to the stereo system (colors, by con¬ 

trast, do not normally become more pronounced as one looks 

at them). The underlying cause for this is unknown, though it 

has been suggested that it entails the recruitment of additional 

binocular cells in the visual cortex. 

(There is, additionally, a clear practice effect, so that people 

who exercise their stereo powers—for example, by working 

with a binocular microscope—may experience striking im¬ 

provements in stereo acuity and stereo depth over a longer pe¬ 

riod. Here, too, the underlying mechanism is unknown.) 
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venturous and positive reaction to this and her 

fierce determination to hold on to it and en¬ 

hance it, however much work it might entail. 

And it did indeed entail, and still entails, a 

great deal of work—taxing fusion exercises for 

at least twenty minutes every day. With these 

exercises, Sue found that she was starting to 

perceive depth at greater and greater distances, 

where at first she had seen depth only close up, as 

with the steering wheel. She continued to have 

jumps of improvement in her stereo acuity, so 

that she was able to see depth with smaller and 

smaller disparities—but when she stopped the 

therapy for six months, she quickly regressed. 

This upset her deeply, and she resumed the eye 

exercises, working on them every day, “reli¬ 

giously.” 

Sue uses a kinetic metaphor for her learning 

to use stereo vision, comparing it to learning to 

walk again. “I had to develop a new choreogra¬ 

phy for my own eye movements,” she recently 

wrote, “how to move my eyes in harmony, be¬ 

fore I could tap into latent binocular circuits 

and see in stereo depth.” 

Sue has continued to work very hard on her 

stereo perception and stereo acuity, and her 

perception of stereo depth is again on the in¬ 

crease. Moreover, she has developed a skill she 

did not have when we initially visited her: the 
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ability to see random-dot stereograms. At first 

glance, these do not appear to contain any im¬ 

ages at all. But as one continues to gaze at them 

through the stereoscope, one becomes aware of 

a strange sort of turbulence among the dots, 

and then a startling illusion—an image, a 

shape, whatever—suddenly appears far above 

or far below the plane of the paper. This il¬ 

lusion takes some practice, and many people, 

even those with normal binocular vision, are 

not able to get it. But it is the purest test of 

stereoscopic vision, for there are no monocular 

cues whatever; only by stereoscopically fusing 

thousands of seemingly random points as seen 

by two eyes can the brain construct a three- 

dimensional image.12 

David Brewster, a nineteenth-century scien¬ 

tist who was inspired by Wheatstone’s work, 

observed a related form of stereo illusion. Gaz¬ 

ing at wallpaper with small repetitive motifs, 

he observed that sometimes, with the proper 

convergence or divergence of gaze, the patterns 

might quiver or shift and then jump into star- 

12. Belajulesz, the remarkable researcher who studied random- 

dot stereoscopy, spoke of “cyclopean vision,” and regarded it as 

entailing neural mechanisms over and above those employed in 

ordinary stereo vision. This too is suggested by the fact that it 

may take a minute or more to aget” random-dot stereograms, 

where ordinary stereograms can be seen instantly. 
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tling stereoscopic relief, seeming to float in front 

of or behind the wallpaper.13 Brewster wrote 

about these stereoscopic illusions, and believed 

he was the first to observe them—although it 

seems likely that such “autostereograms” have 

been experienced for millennia, with the re¬ 

petitive patterns of Islamic art, Celtic art, and 

the art of many other cultures. Medieval manu¬ 

scripts such as the Book of Kells or the Lindis- 

farne Gospels, for example, contain exquisitely 

intricate designs done so exactly that whole 

pages can be seen, with the unaided eye, in ste¬ 

reoscopic relief. (John Cisne, a paleobiologist 

at Cornell, has suggested that such stereograms 

may have been “something of a trade secret 

among the educated elite of the seventh- and 

eighth-century British Isles.”) 

In the past decade or two, elaborate au¬ 

tostereograms have been widely popularized 

in Magic Eye books. The illusions are single 

13. Brewster also invented, around 1844, a simple handheld 

stereoscope using lenses (Wheatstone’s mirror stereoscope was 

large and heavy and had to sit on a table). While Brewster was 

at first full of admiration for Wheatstone, he subsequently 

became jealous of his younger colleague and began publish¬ 

ing vindictive articles about him, pseudonymously. Finally, in 

1856, in his otherwise charming book The Stereoscope: Its 

History, Theory and Construction, he attacked Wheatstone 

openly and denied him any claim to priority in the realm of 

stereoscopy. 



182 • THE mind’s eye 

images that one views without a stereoscope; 

but they contain horizontal rows of repeating 
“wallpaper” patterns that are slightly different. 

At first glance, all the patterns seem to be on 
the same level, but if one learns how to diverge 

or converge the eyes, letting each eye focus on 
a different row, then striking stereoscopic il¬ 
lusions appear. Sue loves these, and they have 
added another dimension to her newfound life 
in stereo: “I find these wallpaper autostereo¬ 

grams easy (and quite thrilling),” she recently 
wrote, “probably because I practice convergent 
and divergent fusion regularly.” 

In the summer of 2005, Bob Wasserman and 
I paid Sue another visit, this time in Woods 

Hole, Massachusetts, where she was running a 
fellowship program in neurobiology. She had 
mentioned to me that the bay there was some¬ 
times full of luminous organisms, mostly tiny 

dinoflagellates, and that she enjoyed swimming 
among them. When we arrived, in the middle 
of August, we found that our timing was per¬ 

fect; the water was aflame with the luminous 
creatures (“Noctiluca scintiilans—I love the 

name,” said Sue). After dark, we went down to 
the beach, armed with masks and snorkels. We 
could see the water sparkling from the shore, 

as if fireflies were in it, and when we immersed 
ourselves and moved our arms and legs in the 
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water, clouds of miniature fireworks lit up 

around our limbs. When we swam, the night 

lights rushed past our eyes like the stars streak¬ 

ing past the Enterprise as it reaches warp speed. 

In one area, where the noctiluca were particu¬ 

larly dense, Bob said, “It’s like swimming into a 

galaxy, a globular cluster.” 

Sue, overhearing this, said, “Now I see them 

in 3-D—they all seemed to twinkle in a flat 

plane before.” Here there were no contours, 

no boundaries, no large objects to occlude or 

give perspective. There was no context what¬ 

soever—it was like being immersed in a giant 

random-dot stereogram—and yet Sue now saw 

the noctiluca at different depths and distances, 

in three-dimensional space. We wanted to quiz 

her in more detail about the experience, but 

Sue, normally eager to talk about stereo vision, 

was mesmerized by the beauty of the scintil¬ 

lating organisms. “Enough thinking!” she said. 

“Give yourself to the noctiluca.” 

Struggling to find an analogy for her experi¬ 

ence, Sue had suggested, in her original let¬ 

ter to me, that her experience might be akin to 

that of someone born totally colorblind, able to 

see only in shades of gray, who is suddenly given 

the ability to see in full color. Such a person, she 
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wrote, “would probably be overwhelmed by the 

beauty of the world. Could they stop looking?” 

While I liked the poetry of Sue’s analogy, I was 

unsure about the thought. (My friend and col¬ 

league Knut Nordby, who was completely col¬ 

orblind, thought that to be given color as an 

“add-on” after a lifetime without it would be 

grossly confusing, and impossible to integrate 

with his already complete visual world. Color, 

he felt, would be unintelligible and have no as¬ 

sociations, no meaning, for someone like him.) 

Sue’s experience of stereoscopy, however, was 

clearly not a gratuitous or meaningless addition 

to her visual world. After a brief confusion, she 

embraced the new experience and felt it not as 

an arbitrary add-on but as an enrichment, a 

natural and delicious deepening of her existing 

vision. But terms like “enrichment” or “deep¬ 

ening,” Sue felt, did not begin to do justice to 

her acquisition of stereoscopy. It was not just a 

quantitative increase; it was something entirely 

novel. Stereoscopy, she maintains, is subjec¬ 

tively different.14 This difference even extends 

14. This view, which I share, seems to be in contradiction with 

the views of the great visual pioneer J. J. Gibson. In his 1950 

book The Perception of the Visual World, he wrote, “If the 
gradient theory is correct, binocular vision simply takes its 

place as a determinant, but only one determinant, of visual 
space.” Several eminent contemporary vision researchers hold 
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to the perception of two-dimensional represen¬ 

tations such as photographs, movies, or paint¬ 

ings. Sue now finds these far more “realistic”; 

her now-activated stereo systems allow her to 

imagine space in a way she could not before. 

David Hubei has followed Sue’s case with in¬ 

terest and has corresponded with her and with 

me about it. He has pointed out that we are 

still quite ignorant of the cellular basis of ste¬ 

reoscopy. We do not know whether, even in 

animals, disparity-sensitive cells (the binocular 

cells specialized for stereoscopy) are present at 

birth (though Hubei suspects they are). We do 

not know what happens to these cells if there 

is strabismus and lack of binocular experience 

in early life or, most crucially, whether they can 

recover if people later learn to position their 

eyes for binocular fusion. With regard to Sue, 

he wrote, “It seems to me that [her regaining 

similar views. Thus Dale Purves and R. Beau Lotto, in their 

book Why We See What We Do, write of “a seamless relation¬ 

ship” between the three-dimensional world we construct with 

one eye and its “augmentation” by stereopsis. Such views, while 

wholly consistent with a behavioral or empirical theory of vi¬ 

sion, give no weight to the qualitative and subjective aspects 

of stereoscopy. Here one needs inside narratives, personal ac¬ 

counts of what it is like to suddenly gain stereo vision after a 

lifetime of stereo blindness (as Sue describes) or to suddenly 

lose it after a lifetime of seeing in stereo (as I describe in the 

following chapter). 
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of stereopsis] occurred too quickly for it to be 

due to a reestablishment of connections, and I 

rather would guess that the apparatus was there 

all along, and just required reestablishment 

of fusion to be brought out.” But, he added, 

“that’s just a guess!” 

What emerges from Sue’s experience is that 

there seems to be sufficient plasticity in the 

adult brain for these binocular cells and cir¬ 

cuits, if some have survived the critical period, 

to be reactivated much later. In such a situation, 

though a person may have had little or no stereo 

vision that she can remember, the potential for 

stereopsis is nonetheless present and may spring 

to life—most unexpectedly—if good alignment 

of the eyes can be obtained. That this seems to 

have happened with Sue after a dormant period 

of almost fifty years is very striking. 

Though Sue originally thought her own case 

unique, she has found, on the internet, a num¬ 

ber of other people with strabismus and related 

problems who have unexpectedly achieved ste¬ 

reo vision through vision therapy. Their expe¬ 

riences, like Sue’s, suggest that if one has even 

small islands of function in the visual cortex, 

there may be a fair chance of reactivating and 

expanding them in later life, despite a lapse of 

decades. 

Whatever its neurological basis, the aug- 
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mentation of Sue’s visual world has effectively 

granted her an added sense, a circumstance 

that the rest of us can scarcely imagine. For her, 

stereopsis continues to have a quality of rev¬ 

elation. “After almost three years,” she wrote, 

“my new vision continues to surprise and de¬ 

light me. One winter day, I was racing from 

the classroom to the deli for a quick lunch. 

After taking only a few steps from the class¬ 

room building, I stopped short. The snow was 

falling lazily around me in large, wet flakes. I 

could see the space between each flake, and all 

the flakes together produced a beautiful three- 

dimensional dance. In the past, the snow would 

have appeared to fall in a flat sheet in one plane 

slightly in front of me. I would have felt like I 

was looking in on the snowfall. But now, I felt 

myself within the snowfall, among the snow¬ 

flakes. Lunch forgotten, I watched the snow 

fall for several minutes, and, as I watched, I was 

overcome with a deep sense of joy. A snowfall 

can be quite beautiful—especially when you 

see it for the first time.” 

Postscript 

Seven years after acquiring stereoscopy, Sue still 

delights in her “new” sense and finds her visual 
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world infinitely richer for it. Since writing to 

me in 2004, she has continued to think about 

her own experiences and to reach out to many 

people in similar situations, as well as to vision 

researchers. In 2009, she published a beautiful 

and profound book about her experiences, Fix¬ 

ing My Gaze: A Scientist s Journey into Seeing 

in Three Dimensions. 



Persistence of Vision 

A Journal 

On December 17, 2005, a Saturday, I had 

my usual morning swim and then decided to 

go to the movies. I arrived a few minutes early 

and took a seat in the back of the cinema— 

I had no intimation of anything unusual until 

the previews started. Then I immediately be¬ 

came conscious of a sort of fluttering, a visual 

instability, to my left. At first I thought it was 

the start of a visual migraine, but I soon real¬ 

ized that whatever it was affected only the right 

eye and must therefore be arising in the eye it¬ 

self, and not in the visual cortex, the way a mi¬ 

graine would. 

When the cinema screen went dark after the 

first preview, the spot that had been quivering 

to my left flared up like a white-hot coal, with 

spectral colors—turquoise, green, orange—at 

its edges. I was alarmed: was I having a hem- 
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orrhage into the eye, a blockage of the central 

retinal artery, a retinal detachment? I then be¬ 

came conscious of a blind spot within the in¬ 

candescent area, for using just my right eye and 

looking to the left, where a line of little lights 

along the floor indicated a way out of the cin¬ 

ema, I found that all the forward ones were 

now “missing.” 

I felt panic rising. Would the dark area con¬ 

tinue to enlarge until the right eye was com¬ 

pletely blind? Should I leave at once? Go to 

an emergency room? Call my ophthalmologist 

friend, Bob? Or should I sit tight and see if the 

disturbance spontaneously resolved? The film 

started, but I paid little attention to it; I was 

entirely preoccupied with checking my vision 

every few seconds. 

Finally, after about twenty minutes, I burst 

out of the cinema—perhaps everything would 

look fine once I got into daylight, the real 

world. But it didn’t. The flaring had died down 

a little, but when I used only my right eye, a 

pie-shaped chunk of my visual field was still 

missing to the left. I walked, almost ran, back 

to my apartment and phoned Bob. He asked 

a few questions, suggested a couple of instant 

tests, then told me to get myself to an ophthal¬ 

mologist immediately. 

A couple of hours later I was in the ophthal- 
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mologist’s consulting room. I told my story 

again, indicated the quadrant of blindness in 

my right eye. He listened carefully, looked non¬ 

committal, and, after checking my visual fields, 

took his ophthalmoscope and peered into the 

eye. Then he put down the instrument, leaned 

back, and gazed at me, I thought, with differ¬ 

ent eyes. There had been a certain lightness or 

casualness in him before—we were not exactly 

friends, but we were colleagues, both medical 

men. Now, suddenly, I was in a quite differ¬ 

ent category. He spoke carefully, picking his 

words; his demeanor was one of seriousness 

and concern. “I see pigmentation,” he said, 

“something behind the retina. It could be a he¬ 

matoma, or it could be a tumor. If it’s a tumor, 

it could be benign or malignant.” He seemed 

to take a deep breath. “Let’s look at the worst- 

case scenario,” he continued. I cannot be sure 

what he said next, for a voice had started up 

in my head, shouting, “CANCER, CANCER, 

CANCER...” and I could no longer hear 

him. He said he would make arrangements for 

me to see Dr. David Abramson, a great expert 

on ocular tumors, as soon as possible. 

Back in my apartment that evening, testing 

my right eye, I was startled to see that the hori¬ 

zontal bars on the air conditioner all seemed 

to be warped, converging and collapsing into 
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one another, while the vertical bars diverged. I 

cannot now remember how I spent the rest of 

the weekend. I was very restless, I went for long 

walks, and when I was inside, I paced to and 

fro. The nights were especially bad—I had to 

knock myself out with sleeping pills. 

DECEMBER 1$), 2OO5: DIAGNOSIS 

I was able to see Dr. Abramson first thing on 

Monday. Kate—she is my close friend, as well 

as my assistant—came with me, for moral sup¬ 

port. Dr. Abramson was a quiet man, sober, 

measured, reserved, with a mischievous glint in 

his eye. “Nice to meet you,” I said. 

“We have met before,” he answered, and re¬ 

minded me that he had been one of my students, 

back in the 1960s. He had vivid memories of 

my teaching and some of my idiosyncrasies. He 

recalled that my class had been the only one 

in his medical school career to conclude each 

week with a general discussion over a cup of 

tea. How odd, I thought (as perhaps he did), 

that more than thirty-five years after being his 

mentor, I was now his patient. 

He made a preliminary examination of my 

eyes, then put some drops in to dilate the pu¬ 

pils. This was followed by photography and 
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an ultrasound examination of the retina. Lit¬ 

tle was said during these exams. Then we sat 

down in another, bigger room. Dr. Abramson 

brought out a large model of the eye, cut open 

to reveal its inner anatomy. Taking a hideous- 

looking black object—irregular, convoluted, 

like a little black cauliflower or cabbage—he 

placed it near the entry of the optic nerve. The 

meaning of this was clear: I had a tumor, a ma¬ 

lignant one. I thought of how, in England, the 

judge dons a black cap before pronouncing 

a death sentence. The black cabbage had the 

same meaning. I felt that I had been given a 

death sentence. 

“It’s a melanoma,” he confirmed, but imme¬ 

diately went on to say that ocular melanomas 

rarely metastasized—there was little chance 

of any spread beyond the eye. Nevertheless, 

one could not allow it to persist and grow, un¬ 

treated, in the eye. Until fairly recently, the 

recommended procedure was removing the 

entire eye (he himself had done a thousand 

such enucleations over the years) but now, it 

was felt, radiation could be just as effective, 

allowing one to keep the eye and its remaining 

vision. Dr. Abramson had barely got this out 

before I asked how soon this radiation could 

be done: tomorrow? He said there would be 

a three-week delay—the Christmas and New 
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Year’s holidays were coming up—but there 

would be no significant growth of the tumor 

in this time, he reassured me; these things 

tended to be very slow-growing. It would take 

some time to fashion the radioactive plaque it¬ 

self, tailoring it to focus the radiation precisely 

on the tumor. Then the plaque would be at¬ 

tached to the side of my eye, which would re¬ 

quire disconnecting one of the eye muscles. 

In a second operation a few days later, the 

plaque would be removed and the muscle re¬ 

connected. 

My tumor must have taken some time to 

reach this size, he added—had I observed any 

defect in my visual field in the months before? 

Alas, I had never checked it. I had noticed 

nothing amiss until two days before, in the cin¬ 

ema, and then the odd visual distortions, the 

warping of horizontals and verticals, over the 

weekend. This was due to the swelling and dis¬ 

tortion of the retina, Dr. Abramson said, and it 

would disappear as the tumor, and the edema 

associated with it, yielded to treatment. But 

if the distortions grew worse, he suggested, I 

might consider wearing an eye patch for a few 

weeks until they subsided. 

Ocular melanomas were virtually all sen¬ 

sitive to radiation, he continued. There was 

a very good chance that the tumor could be 
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killed by the radiation, followed, if need be, 

by lasering. Unfortunately, my tumor was in 

a bad location—scarcely more than a hundred 

cells, a single millimeter, from the fovea, the 

part of the retina that one fixates with, where 

visual acuity is greatest. But if the tumor could 

be stopped in its tracks, he said, I would re¬ 

tain, for a while, the 20/20 vision I had always 

enjoyed in this eye. Later there might be some 

loss of vision, due to the belated effects of the 

radiation. Still, I should have a substantial 

“window”—perhaps years—of good vision be¬ 

fore this occurred. 

I said to Dr. Abramson, “I guess you have to 

give news like this to many patients.” I asked 

how I had seemed to take the news. Very calmly, 

he said, but it would need some digesting. 

DECEMBER 19, 2005 

I wake from a nightmare. The moment I open 

my right eye, I perceive something is wrong. 

The Darkness has inched forward—I can hardly 

see anything now to the left. I am calm and ra¬ 

tional on the surface; I know that, with David 

Abramson, I am in the best possible hands, but 

I feel a terrified child, a child screaming for 

help, inside me. 
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DECEMBER 21, 2005 

Having cancer, any cancer, means an instant 

change in status, in one’s life. The diagnosis is 

a threshold beyond which lies a lifetime, how¬ 

ever long, of tests, treatments, vigilance—and 

always, whether conscious or unconscious, a 

sense of reservation about the future. Today, 

the first day of winter, liver function tests are 

to be done. Has the beast spread to my liver? 

Does it have its claws in my vitals? Will I die of 

melanoma? The thought is in my mind all the 

while. 

I have made a bargain with the tumor: you 

can have the eye, if you insist, so long as you 

leave the rest of me alone. 

At Memorial Sloan-Kettering there is a spe¬ 

cial sidewalk marked “Reserved for Patients 

Going to MSK.” I had occasionally noticed 

it when I visited people at the hospital. “Poor 

buggers,” I would think as I saw people take it. 

Now it is the path I take myself. 

Blood is drawn—will it be normal? Routine 

exam: pulse, blood pressure, etc. My blood pres¬ 

sure is up a bit, 150/80—it is normally under 

120/70. The elevator to the X-ray suite seems 

to have a strange, trapezoidal shape, its walls 

converging inward to the back. Is this part of 

the funhouse world, the world of metrical and 
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topological distortion, that I will have to tra¬ 

verse? Kate assures me that this time, at least, it 

is not my eyes. The elevator indeed has a trap¬ 

ezoidal shape. 

After a round of tests and paperwork at the 

hospital, I go back to Dr. Abramson’s office, a 

few blocks away. I am beginning to know the 

place and his staff, and they, now, are beginning 

to know me. I have joined a new club—the 

Ocular Melanoma Club of Greater New York 

(just as I belong to the Mineralogical Club of 

New York . . . and the New York Stereoscopic 

Society, of which I may soon become the only 

monocular member). 

“December twenty-first, the first day of win¬ 

ter,” I say to Kate. 

“An auspicious day,” she replies, trying to 

cheer me up. “The days start getting longer.” 

“Yours, perhaps,” I remark darkly. 

DECEMBER 22, 2005 

4 a.m.: Woke. Cold. The fear. I open my right 

eye. The Darkness has grown again, is coming 

to encircle my little island of vision, my fixa¬ 

tion point, my fovea. Soon it will be engulfed 

entirely. 
10 a.m.: Vision much better. I think my 
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4 a.m. observation was related to the semi¬ 

darkness of my bedroom and the fact that (as 

I am learning) the blind area, the scotoma, 

varies with the illumination—it can get larger 

and even knock out central vision if the light 

is dim. 

When I close my right eye, I again see brilliant 

lights, the blinding lights that herald blindness. 

A scalloped crescent, with a Technicolor edge, 

just above my fixation point. 

DECEMBER 23, 2005 

I find that if I use just my right eye, I cannot 

read—the lines are indistinct, slippery, grossly 

distorted; they waver from moment to moment. 

I had not realized that this would be upon me 

so soon. Perhaps I have avoided reading these 

last few days, or done it wholly with my left 

eye, without realizing it. I am tending to close 

my right eye when I read—this is unconscious, 

involuntary, almost automatic. 

DECEMBER 24, 2OO5 

Waking after a good night’s sleep, and with the 

morning sun pouring in through my windows, 
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I forgot for a moment that I am now a “cancer 

victim.” I felt well, and the visual symptoms 

were not intrusive. Feeling well is always a bit 

dangerous for me—it tempts me to excess. 

This morning at the pool, I swam for too long: 

an hour, mostly backstroke, but then several 

lengths of freestyle, which Dr. Abramson had 

advised against (as, perhaps, tending to cause 

the retinal edema to pool), followed by a half 

hour of vigorous exercises with mat and ball. 

It was at this point that my vision started to 

go again—testing my right eye an hour later, 

I found I could not read even the large head¬ 

lines of the New York Times. This terrified 

me, showed me what loss of central vision 

was like. 

Now, two and a half hours later, the edema 

is settling (if it was edema), though vision in 

the right eye is still swimmy: lines and surfaces 

snake and curve. I find it easier to put a patch 

on the right eye and use just the left, which at 

least has stable vision. 

Inside the blazing, coruscating margin of the 

scotoma, involuntary imaging of all sorts— 

faces, figures, landscapes—is going on contin¬ 

ually. I have had similar images briefly at the 

start of a migraine or before falling asleep, but 

never, as far as I can remember, continuous im¬ 

agery as I have now. 
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DECEMBER 25, 2005 

Everyone says “Merry Christmas!” and I reply 

in kind, but this is the darkest Christmas I have 

ever known. The New York Times today has 

pictures and stories of various figures who have 

died in 2005. Will I be among those figures 

in 2006? 

Kate tries to remain upbeat. “Dr. Abramson 

said that this would not kill you,” she said. 

“Whatever happens, we will deal with it.” I 

am not so sure. The idea of blindness terrifies 

me, as does the thought that perhaps I will be 

among the unlucky one percent. 

DECEMBER 30, 2005 

8 a.m.: This morning when I opened my eyes, 

the dark cloud in the right eye was much larger. 

Sitting up and looking out the window with 

the right eye, I could hardly see the sky at all, 

and I found, looking up at the center of my 

ceiling fan, that three of its five blades were 

scarcely visible to my right eye—I could see 

just the stumps of the blades, close to my fixa¬ 

tion point. 

10 a.m.: Now, after being up for two hours, 

I find that the scotoma has retreated and that I 
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can see all but one blade. Position is important, 

since the edema seems to pool when I lie flat at 

night—perhaps I should sleep with my head 

propped up. 
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I find it difficult to concentrate, to compose 

myself. Difficult, too, to write—I have not 

written anything (other than brief letters) since 

completing a chapter on musicogenic epilepsy 

a week ago—though I have been thinking, at 

least, of synesthesia and music. 

4 p.m.: Mood and energy much better! I 

have just written the greater part of “Colored 

Music,” my chapter on synesthesia. 
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JANUARY I, 2006 

On this New Year’s Day, I find myself enter¬ 

taining fears and hopes, facing challenges of an 

entirely new kind. There is a small but si gnifi- 

cant chance that this will be my last year—but 

whether or not this is so, my life will certainly 

be transformed, has already been transformed, 

in a radical way. Questions of love and work, 

of what really matters most, have taken on a 

special intensity and urgency. 

JANUARY 5, 2006 

I am impatient and annoyed that I must wait 

so long for the surgery. Has this holiday period 

cost precious time, allowing the tumor to con¬ 

tinue eating away at my vision? I am reassured 

that Dr. Abramson will do everything possible 

to kill this tumor, while preserving as much of 

my sight as possible. And I am glad to have met 

him again (though not in these circumstances). 

He is not only a brilliant physician but an ex¬ 

tremely sensitive man—very important when 

dealing with people who have cancer. He never 

seems hurried or impatient. He listens carefully 

to what I say and responds with great delicacy 

and tact. I think he has my measure, as well as 

the melanoma’s. 
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JANUARY 8, 2006 

I slept fitfully last night, with dreams and anxi¬ 

eties about the eye, about vision—and, beyond 

this, about my life. Fears of every sort are rush¬ 

ing through my mind, mixed with (futile) re¬ 

grets and recriminations that the tumor was 

not diagnosed earlier. Why did I not realize the 

import of those close-set wavy lines, the little 

stars and tussocks, which I had been seeing on 

the white ceiling of the swimming pool for the 

last few months whenever I did the backstroke? 

How could I be so absurd as to dismiss them as 

“fragments of migraine” or a reflection of my 

eyelashes in the goggles, when a moment’s ex¬ 

periment would have shown me—as I found 

yesterday—that they were only to be seen with 

the right eye and equally visible without the 

goggles? I could, should have paid attention, 

questioned, sought clarification months ago. 

Bob, however, feels that this would not have 

made an appreciable difference, but what is 

damnable—and here I am mad at my former 

eye doctor, at Kate, and at myself—is that my 

“annual” eye exam was somehow missed two 

years in succession, so I went thirty-two months 

without an eye exam. This delay could perhaps 

cost me my vision, even my life—but I must 

not think on this; must focus instead on how 

fortunate I am that the thing has been caught 
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now and, as Dr. Abramson says, is wholly 

treatable. 

JANUARY 9, 2006: SURGERY 

10 a.m.: I am due to go to surgery in an hour 

or so; I do not know how conscious I will be, or 

want to be. With previous operations—shoul¬ 

der and leg surgery—I was eager to know, al¬ 

most to participate in the proceedings. This 

time I would like to be out, completely out. 

Kate and Bob are here with me and are trying 

to reassure and distract me. 

5 p.m.: I was—happily, deliciously—out of 

it during the procedure. As the fentanyl took 

effect, the sciatica I have been plagued with 

for months disappeared, and I drifted into an 

unconsciousness deeper than the deepest sleep. 

When I came to, Dr. Abramson asked me a ques¬ 

tion or two to test my orientation and cogni¬ 

tive status. Where was I? What had been done? 

I replied that I was in the recovery room and 

that he had detached the lateral rectus muscle 

of the right eye and attached the plaque con¬ 

taining radioiodine (1-125, to be precise) to the 

sclera. I said that I was sorry it was not radioac¬ 

tive ruthenium instead of iodine (I have a thing 

for the platinum metals) but that 125, at least, 
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was memorable for being the smallest number 

that was the sum of two squares in two differ¬ 

ent ways. I startled myself as I said this; I had 

not thought it out before—it just jumped into 

my mind. (I realized, a few minutes later, that 

I was wrong—65 is the smallest such number.) 

I continued in a loquacious, slightly euphoric 

state and, for me, an unusually amiable and so¬ 

ciable one, chatting with all the nurses. Kate 

came in to visit me in the recovery room (she 

told me later that she had to reassure the nurses 

that my low pulse is normal, for I am a long¬ 

distance swimmer). 

Now, six hours later, lying in bed, I see occa¬ 

sional sparkles, scintillations, in my right eye. I 

wonder if these are from particles or rays emit¬ 

ted by the radioiodine hitting my retina. (It 

makes me think back to the radioactive clock 

dials my Uncle Abe used to make, and how I 

would press these against my closed eyelids as 

a child and see similar scintillations . . . could 

this have played a part in causing my tumor?) 

My eye is covered by a thick wad of gauze and 

a rigid eye patch to protect the eye from any 

jostling. There is a radioactivity warning sign 

on my door. People can only enter my room 

provided they obey instructions—and I cannot 

leave it. No children or pregnant women are 

permitted, and no one is allowed to kiss me for 
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the days that my radioactive plaque is in place. 

I am not allowed to go home; I am under hos¬ 

pital arrest. I am “hot.” 

JANUARY IO, 2006 

4 a.m.: Up, restless, can’t sleep anymore. The 

patch presses on my eye, oppresses me (some¬ 

one had the witty thought of bringing in a 

book called The Blindfold, by Siri Hustvedt), 

but my sciatica—which has tormented me for 

months—is still, mysteriously, in abeyance. 

The room is quiet, peaceful, undemanding, 

and I can gaze at the East River slowly mov¬ 

ing by. 

9 a.m.: Looking through the window, with 

my unpatched left eye, I am startled to see cars 

stuck in the branches of trees, like toys. With 

one eye occluded, I have no sensation of dis¬ 

tance or depth whatever, a foretaste of what 

it will be like if I lose central vision in the 

right eye. 

3 p.m.: Visitors and phone calls nonstop 

since this morning. Wonderful—but exhaust¬ 

ing. Kate went out to find me some comfort 

food and came back with a bagel and white- 

fish; other friends have brought chocolates and 

fruit, matzoh ball soup, challah and schmaltz 
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herrings. It is herring and smoked fish I crave 
most when I am down. Between that and the 

hospital food, I am well stocked and quite 
happy to be alone now. 

4 p.m.: A pall has descended over the city— 
a soft gray mist rendering the East River invis¬ 
ible and softening the blocky outlines of the 
buildings around me. A gentle, beautiful pall. 

5 p.m.: A sudden stabbing pain in my eye, 
then a turmoil of raying purple forms, starfish, 
daisies, expanding outward from a multitude 
of separate points. This turmoil seems to fill 
the whole visual field. It fascinates and fright¬ 
ens me. Is something adrift, askew, amiss in the 
eye? Or is it my brain filling in, generating vi¬ 
sions, in reaction to the cutting off of vision 

from the operated eye? 
7 p.m.: Dr. Abramson came in for a long 

chat around six o’clock: How was I feeling gen¬ 
erally? And what about the eye? I described my 
“visual storm,” the starfish, etc. He thought it 
was probably a retinal reaction to the radiation. 
Picking up on this, I mentioned my thought— 
half serious, half joking—that the radioactiv¬ 
ity in my eye might be strong enough to make 
my fluorescent minerals glow. Perhaps I could 
light them up by fixing my radioactive eye, my 
rays on them—it would be quite a nice party 
trick! Dr. Abramson was amused, said I should 
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ask Kate to bring the minerals in, and that he 

would take off the dressing so I could try. 

He spoke, too, of how, in a few weeks, it might 

be a good idea to laser the retina and kill any 

malignant cells that might have survived the ra¬ 

diation. But my tumor is almost on top of the 

fovea, and if the fovea is destroyed, I will lose 

all central vision. He wondered about a com¬ 

promise: lasering the two-thirds of the tumor 

farthest from the fovea, but keeping well clear 

of the fovea itself. He mentioned some newer 

treatments as well: injections of a substance 

into the eye that may prevent the growth of 

blood vessels within the tumor and thus starve 

it of blood; and a new anti-melanoma vaccine, 

still experimental. But for the moment, this is 

all in the future, hypothetical; he hopes radia¬ 

tion and lasering will do the trick. 

In the meantime, I still have another thirty- 

six hours until Thursday afternoon, when I will 

go into surgery again to have the radioactive 

plaque removed. 

JANUARY II, 2006 

My good friend Kevin came by at 6:15 this 

morning, a startling but very welcome appari¬ 

tion, with his huge, bushy eyebrows. He had 
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been making early rounds on his patients and 

was still in his white coat. “Look!” he said, 

pointing to the window, and I looked—and 

saw a most delicate, rosy dawn transfusing the 

night sky and then a smoky, almost Krakatoa- 

like sunrise over the East River. 

My scotoma itself is not so much like a blind 

spot as like a window, through which I see 

strange buildings, figures moving, little scenes 

playing themselves before me. At other times, I 

see writing, jumbled letters that I cannot read— 

hieroglyphs or runes—all over the scotoma. 

Once I saw an immense circular segment with 

numbers on it, like part of a clock or an Aztec 

calendar. I have no power to influence any of 

these visions; they proceed autonomously and 

have no connection that I can discern with 

what I am thinking or feeling. The sparkles, the 

visual storms, may come from my retina, but 

these visions, surely, must come from a higher 

level, must be constructed by my brain, calling, 

if indirectly, on its stock of images. 

If I have been looking at something and then 

close my eyes, I continue to see it so clearly 

that I wonder whether I have actually closed 

my eyes. A startling example of this happened a 

few minutes ago when I was in the bathroom. I 

had washed my hands, was staring at the wash¬ 

basin, and then, for some reason, closed my 
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left eye. I still saw the* washbasin, large as life. 

I went back into my room, thinking that the 

dressing over the right eye must be absolutely 

transparent! This was my first thought and, as 

I realized a moment later, an absurd one. The 

dressing was anything but transparent—it was 

a great wodge of plastic, metal, and gauze half 

an inch thick. And my eye, beneath it, still had 

one of its muscles detached and was in no posi¬ 

tion to see anything. For the fifteen seconds or 

so that I had kept my good eye closed, I could 

not have been seeing anything at all. Yet I did 

see the washbasin—clear, bright, and real as 

could be. For some reason, the image on my 

retina, or in my brain, was not being erased in 

the normal way. And it was not a mere afterim¬ 

age. Afterimages, for me at least, are brief and 

meager in the extreme—if I look at a lamp, I 

may see the glowing filament for a second or 

so—whereas this image was as detailed as real¬ 

ity itself. I continued to see the washbasin, the 

commode next to it, the mirror above it, the 

entire scene for a good fifteen seconds—a gen¬ 

uine persistence of vision. Something very odd 

was going on in my brain. I had never experi¬ 

enced such a phenomenon before. Was this— 

like my involuntary images, my hallucinations 

of patterns, of people—simply a consequence 

of being blindfolded in one eye? Or was it the 
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angry, half-destroyed, cancered retina, now in a 

blaze of radiation from the radioiodine, send¬ 

ing strange wild signals to my brain? 

JANUARY 12, 2006 

8 a.m.: This afternoon, after precisely seventy- 

six hours, the radioactive implant will be 

removed, the disconnected eye muscle recon¬ 

nected; and if all goes as it should, I will be 

released from the hospital tomorrow. 

6 p.m.: I thought this surgery would be as 

sweet and painless as the first one, but when 

the anesthesia wore off I had the worst pain I 

have ever known—it made me gasp. I can avoid 

it only by keeping the eye completely still; the 

slightest movement seems to tear at the just re¬ 

connected eye muscle. 

7 p.m.: Dr. Abramson came in to check my 

eye. He took off the patch; everything was very 

blurry, but this, he said, would clear in a day or 

so. He gave me careful instructions about put¬ 

ting drops in the eye several times a day, said 

I should not worry if I had transient double 

vision, and that I should feel free to call him, 

day or night, if I felt anything untoward was 

happening. 

There is an unpleasant feeling of stickiness, 
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crustiness, in the eye, perhaps from all the eye- 

drops. I have to fight against the impulse to 

rub it. 

Midnight: Finally, the pain is beginning to 

be tolerable. Over the past six hours I have had 

huge doses of Percocet and Dilaudid. Nothing 

seemed to touch the pain, until, an hour ago, 

Dr. Abramson ordered a whopping dose of Ty¬ 

lenol. Oddly, this did the trick, when the opi¬ 

ates had failed to help. 

JANUARY 13, 2006 

I came home this morning. Patients are usually 

glad to get out of the hospital, but I was rather 

sorry to leave. In the hospital, I was surrounded 

by attentive people, catering to every need; I 

was visited constantly, pampered. And now all 

this has gone, and I am back in my apartment, 

alone. I can’t go out—there has been a heavy 

snowfall, the streets are icy—and I dare not go 

for a walk with, in effect, only one eye at the 

moment. 

JANUARY 15, 2006 

7 a.m .: There was a snowstorm, a howling gale, 

in the night, but it looks pretty, what I can see 
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of it now. Mornings are worst. I wake to a small, 

dim, bleary window of vision in my right eye, 

with streaks and blotches moving across it and 

gross distortion of horizontals and verticals, as 

one might get with a fish-eye lens. 

10 a.m. : It has been almost a week since the 

surgery, and tired of staying inside, I ventured 

out, despite the snow, on a friend’s arm. It is ex¬ 

tremely cold, icy, windy outside. The wheels of 

cars spin helplessly, and we saw one car, parked 

on ice, actually blown forward an inch or two 

by a sudden, gale-force gust. 

Unsa. syWi'O'WA 
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Everything in the right eye is swimmy, not 

only metaphorically but literally so—I am 

looking through a shifting film of fluid. The 

shapes of everything are fluid, moving, dis¬ 

torted. I imagine my retina almost afloat in the 

fluid pooling beneath it, changing shape like a 

jellyfish, or maybe a waterbed. 

Looking through a window at a tall rectangu¬ 

lar building across the street, I see it, as in a fun 

house, with its top or its middle (depending on 

where I fixate) splayed out and bulbous. This 

happens with all verticals; horizontals tend to 

\ 

y 
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be squashed together. In the bathroom mirror, 

the upper part of my reflection is distorted— 

my head looks grotesquely flattened. 

I am told that these effects come from edema 

beneath the retina and will resolve in a few 

days. I cannot always believe this; I feel that 

something approaching blindness in my right 

eye has descended on me far faster than I (or 

anyone else) would have predicted. Along with 

this is the suspicion that there was a fatal delay 

between diagnosis and treatment. That in those 

three weeks, additional and irreversible damage 

was done, as vision declined from a smallish 

blind spot to a virtual obliteration of the whole 

upper hemisphere of vision. I cannot help 

feeling that the melanoma should have been 

treated as an emergency and radiated without 

delay. I am sure I am being irrational, I hope 

I am wrong on these matters—but they form 

a nucleus of distrust and suspicion, which can 

get blown up into a tornado of paranoia. 

JANUARY 16, 2006 

Have just written to Simon Winchester, telling 

him how much pleasure I have got from listen¬ 

ing to the audiotape of his book Outposts. 

I live in a world of words, and I need to read; 

much of my life is reading. This is not easy now, 
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with my right eye being “out” for the moment, 

and the left eye with long-standing problems of 

its own. I was punched in the left eye as a boy, 

which produced a cataract, and its vision has 

been below par ever since. This didn’t matter 

when my dominant right eye had 20/20 vision, 

but now it does. My regular reading glasses are 

not strong enough for my left eye; I have to use 

a magnifying glass, which makes reading much 

slower and prevents me from scanning whole 

pages at a time. 

Wandered out with Kate to the bookstore to 

get some large-print books—dismayed to find 

that almost all their large-print books are how-to 

books or romance novels. I could hardly find a 

single decent book in the entire large-print sec¬ 

tion. It is as though the visually impaired are 

also regarded as intellectually impaired. I feel 

like writing a furious op-ed about this for the 

Times. Audiobooks have a larger range, but I 

have been a reader all my life, and am not fond 

of being read to, on the whole. The Simon Win¬ 

chester was a pleasant exception to the rule. 

JANUARY 17, 2006 

Dr. Abramson cautioned me that while the ret¬ 

ina is still swimming in edema, I may see clearly 
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one day and be almost blind the next, but I still 

overreact to these fluctuations—exulting at the 

good times, despairing at the bad. “I librate be¬ 

tween a glum and a frolic,” as W. H. Auden put 

it in his poem “Talking to Myself.” 

I miss swimming terribly—the swimming 

pool is where I feel best, think best, and I need 

it every day. But I am not allowed to swim for 

two weeks following the surgery. Dr. Abramson 

knows well what a deprivation this is for me; he 

is a passionate swimm er, too—the walls of his 

office display various medals he has won. He 

might have been a professional athlete if he had 

not chosen medicine. 

Not wanting to bother Dr. Abramson (though 

he said I should feel free to call him), I phoned 

Bob this morning to ask if he would check my 

eye. He came along with his ophthalmoscope, 

dilated the pupil, had a long, careful look, and 

then drew me a picture of what he saw: the mel¬ 

anoma like a black mountain in the middle of 

my retina; one side so steep, he said, it looked 

like “a cliff. ” He saw no signs of hemorrhage or 

anything amiss. But the blinding light of his 

ophthalmoscope caused me to lose all central 

vision in the eye for several hours. Whatever I 

looked at with my right eye disappeared—the 

center of my clock disappeared, leaving a halo 

of peripheral vision around it (I dubbed this, in 
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my mind, “bagel vision”). It gave me a sense of 

horror. If this were permanent and if it affected 

both eyes, it would be terribly incapacitating— 

is this what people with macular degeneration 

have to live with?1 

JANUARY 18, 2006 

Noon: The eye was still quite blurred and di¬ 

lated at nine o’clock this morning, but in the 

past three hours this has diminished, and the 

12 and 1 are starting to be visible again when I 

fixate on the center of the clock. 

But something has happened to the percep¬ 

tion of color in the eye. When I went for a stroll 

this morning, a bright green tennis ball lying in 

the gutter lost all its color when I looked at it 

with just my right eye. Similarly with a Granny 

Smith apple and a banana—both turned a hor¬ 

rid gray. Holding the apple at arms length, I 

find the central gray-out surrounded by a nor- 

1. Many people with macular degeneration still manage to 

lead pretty full and independent lives. One patient of mine, 

a feisty old lady, told me that for five years after she lost cen¬ 
tral vision from macular degeneration, she “operated quite well 

on peripheral vision.” She could still take walks and find her 
way around, even though she was legally blind, with vision of 
20/200 or less. 
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mal green, as if color vision is preserved around 

my fovea but not in it. Blues, greens, mauves, 

and yellows all seem to be attenuated or lost; 

bright reds and oranges are the least affected, so 

when I pick an orange from my fruit bowl to 

test myself with, its color looks almost normal. 

JANUARY 25, 2006 

Today and yesterday, the twelfth and thirteenth 

days after the end of the radiation treatment, 1 

observed, for the first time in a week, definite 

signs of improvement. Apples are starting to 

regain their greenness, and acuity too has im¬ 

proved. Last night I was able to read normal¬ 

sized print (Luria’s autobiography) for half an 

hour before I went to sleep. I had not been able 

to read myself to sleep, my usual custom, for 

most of the month, since going into the hos¬ 

pital. 

But strange dreams, sometimes nightmares, 

continue. In one, two nights ago, people were 

being tortured, blinded, by having red-hot nee¬ 

dles thrust into their eyes. When it was my turn 

I struggled, let out a feeble cry, and tore myself 

into wakefulness. Yesterday I was awakened (or 

perhaps I was only half asleep) by lightning. I was 

surprised—no storms had been predicted—and 
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waited for the thunder. No thunder. The sky 

was clear. I then realized that this had probably 

been a flash from my damaged and abnormally 

active retina. I had had scintillations before, and 

coruscation, but never a fulguration of this sort. 

This morning I dreamt of a grove of tea trees, 

which, I understood, exerted a powerful protec¬ 

tion against cancer if one lived beneath them. 

JANUARY 26, 2006 

It is only 8 a.m., and there are already nine peo¬ 

ple here in Dr. Abramsons waiting room. Do 

they, do we, all have ocular melanoma? There 

are no children today, but there are several 

youngish adults, of both sexes, though ocular 

melanoma is commoner after the age of sixty. 

Was I carrying an ocular melanoma gene at 

forty, or twenty? Or was it a mutation, one of 

the many, ever increasing on our polluted, car¬ 

cinogenic planet? 

I tell Dr. Abramson about the temporary loss 

of central vision in the right eye following the 

blinding light of Bob’s ophthalmoscopy and 

the color changes I had noticed since. All this, 

he says, while perhaps exacerbated by the sur¬ 

gery, the radiation, the blinding light, is prob¬ 

ably temporary and should disappear. Upon 
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examination he sees a bit of necrosis and cal¬ 

cification of the tumor—the expected result of 

radiation. His impression: we are “on course,” 

but I will probably need “touch-up” lasering in 

a month or so. I don’t need to limit my activity 

anymore; I am free to swim. Hoorah! 

7 p.m.: Despite everything, it has not been 

a wholly unproductive week. Kate has typed 

(and enlarged) two of my music chapters for 

me to go over, and I have seen several people 

with synesthesia this week, all fascinating in 

their different ways. Perhaps, in spite of my dif¬ 

ficulties reading and my obsession with testing 

visual fields, color changes, etc., I can still hope 

to complete my music book. 

For the next few weeks, I continued to ex¬ 

perience fluctuations, with the right eye al¬ 

most blind on some days and better on others, 

with “fish-eye” distortions and great sensitiv¬ 

ity to light. I had to wear large, all-enveloping 

sunglasses outside and avoid dazzling sun or 

flashbulbs, which could blind me in that eye 

for hours. I wore a patch on the eye for much 

of the time, so that the normal image from my 

good, left eye would not have to compete with 

the distortions from the right eye. In March, 

Dr. Abramson followed up my radiation treat- 
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ment with some lasering, and a couple of weeks 

later, the edema finally started to subside. With 

this, the vision in my right eye started to stabi¬ 

lize, the distortions and light sensitivity gradu¬ 

ally disappearing. 

Abnormalities in color perception, however, 

remained, although (unlike the distortions) 

these were not apparent if I used both eyes. If 

I closed my good eye, I suddenly found my¬ 

self in a different chromatic world. A field of 

yellow dandelions would suddenly become a 

field of white dandelions, while darker flowers 

would turn black. A bright green fern, a selagi- 

nella, turned a deep indigo when I scrutinized 

it through a lens with my right eye. (My right 

eye was always the dominant one, and I would 

automatically hold a lens or monocular to that 

eye, even though it was now so much worse 

than the left.) 

There were also curious suffusions or dif¬ 

fusions of color. When, for example, I looked 

with my right eye at a pale mauve flower sur¬ 

rounded by green leaves, the green surround 

took over and filled in, so that the whole flower 

appeared green. When I looked at a meadow 

of bluebells and closed my left eye, the blue¬ 

bells turned green, no longer distinct from the 

vegetation around them. It was like a conjur¬ 

ing trick—now you see it, now you don’t—and 
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quite extraordinary to perceive such different 

worlds with each eye. 

When I saw Dr. Abramson in May, he said 

that the edema had entirely gone and the tumor 

had started to shrink, and that with luck, I 

might hope to enjoy good and stable vision for 

years to come. 

All continued well over the next two months, 

and I made fewer and fewer entries in the heavy 

black notebooks marked “Melanoma Journal.” 

I did not resume detailed notes for almost 

a year. But starting in July 2006, there was a 

gradual return of visual problems—especially 

distortion, diminished acuity, and sensitivity to 

light—and some regrowth of one area of the 

tumor. 

Dr. Abramson used the gentler word “per¬ 

sistence” to describe this and thought that an¬ 

other, milder lasering would take care of it. 

But when I had the procedure in December, it 

did not help. It began to look as if that narrow 

strip of retina next to the fovea, which he had 

carefully avoided lasering in order to maintain 

some central vision, would have to be sacrificed 

after all. 

By April 2007, distortions had become ex¬ 

treme in the right eye, and this affected my vi¬ 

sion even with both eyes open. People turned 

into bizarre, elongated, El Greco-like figures, 
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tilted to the left—they made me think of the 

insectlike Selenites pictured in my edition of 

H. G. Wells’s The First Men in the Moon. 

And the sort of visual spread which had started 

a year before, at first confined to colors, now 

affected everything I looked at. Faces, in partic¬ 

ular, would develop translucent, puffy, almost 

protoplasmic protuberances, like a Francis 

Bacon portrait. 

I found myself involuntarily closing my right 

eye more and more. Its acuity, by May of2007, 

had plummeted to 20/600—I couldn’t read the 

largest letter on the screen. Up to this point I 

had thought of losing central vision as a disaster, 
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but now my sight was becoming so poor and 

so distorted that I began to wonder whether I 

would do better with no central vision in the 

right eye at all. Increasingly, it seemed, there 

was less and less to lose—so we scheduled a 

third lasering, which would finally knock out 

the rest of the tumor and, perhaps, the remain¬ 

ing central vision in that eye. 

JUNE 2007 

The lasering, a couple of weeks later, took 

about an hour, involving dozens of minute cau¬ 

terizations, and I left the hospital with a heavy 

dressing over the eye, to protect it until the an¬ 

esthesia wore off. Around 9 p.m. that night, 

I removed the dressing, not knowing what I 

would see, or not see. 

I saw a huge black opacity partly obscuring 

central vision, like an amoeba with pseudopo¬ 

dia. It seemed to expand, contract, pulse—but 

its edge was razor-sharp. I stuck a finger into it, 

and the finger vanished, engulfed as by a black 

hole. Going to the bathroom mirror, facing my 

reflection, I could not see my own head with 

the right eye—only my shoulders and the bot¬ 

tom of my beard. I could not see the tip of the 

pen when I wrote. 
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When I went out the next morning, I saw 

only the lower halves of people walking. I was 

reminded of how, in Joyces Ulysses, there is a 

Signor Artifoni who is characterized as “a pair 

of stout trousers” walking around Dublin. The 

streets were full of skirts and slacks, moving 

legs and hips with no upper halves. (A few days 

after this, the scotoma spread, and I could see 

only their feet.) 

This, of course, is when I close the left eye. 

With both eyes, my vision is now remarkably 

“normal”—far more so than it has been for 

months, now that the right eye does not in¬ 

terfere with the left. It is out of the running, 

completely blind, at least so far as central vision 

goes. Oddly, this is a huge relief—I wish I had 

had it lasered months ago. 

Stereo vision, however, now that I am mostly 

monocular, is quite compromised—completely 

missing in the upper half or two-thirds of my 

visual field, though partly intact in the bottom, 

where I retain some peripheral vision. So I see 

the lower halves of people in stereoscopic depth, 

while their upper halves are completely flat and 

two-dimensional. And, of course, as soon as I 

look at their lower halves, using what is left of 

my central vision, these become flat, too. 
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That first evening when I took off the ban¬ 

dage, I saw with my right eye a black blob, 

an amoeba. By the next day, this had settled 

into a darkness with the shape of Australia, 

complete with a little bulge in the southeast 

corner—I thought of this as its Tasmania. I was 

struck that first night by the fact that when I 

looked up at the ceiling, the blob disappeared, 

becoming so camouflaged that I could no lon¬ 

ger be sure of its existence. I had to test to be 

sure, but it was still there—my black hole had 

become a white hole, had taken on the color of 

the ceiling around it. It was still a hole, and if 

I brought my finger from periphery to center, 

the finger would disappear as soon as it crossed 

the now-invisible margin of the scotoma. 

I knew that the normal blind spot, which we 

all have, where the optic nerve enters the eye, 

is automatically filled in, so we are unaware of 

its existence. But the normal blind spot is tiny, 

whereas my own scotoma was huge, blotting 

out more than half of the entire visual field of 

the right eye. And yet, within a second or two of 

looking at a white surface, it could completely 

fill in, becoming white instead of black. The 

next day I tested this with a blue sky and found 

the same result. The scotoma became as blue 

as the sky, but this time I had no need to plot 

its margins with my finger, for when a flock of 
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birds flew by, they suddenly disappeared into 

my scotoma, emerging on the other side a few 

seconds later—as if they had been cloaked in 

invisibility like a Klingon warship. 

This filling in, I discovered, was strictly local, 

depending on a steady fixation of gaze. If there 

was a slight movement of the eye, the filling 

in dissipated, and the ugly black amoeba was 

back. Local, but persistent, for if I looked at 

a red surface for a few minutes and then at a 

white wall, I would see a large red amoeba (or 

Australia) on the wall, which would last about 

ten seconds before it turned white. 

The blind spot, so called, does not just fill 

in color, it fills in patterns too, and I enjoyed 

experimenting with my own scotoma, testing 

its powers and limitations. It was easy to fill in 

a simple repetitive pattern—I started with the 

carpet in my office—though a pattern took a 

bit longer than a color, perhaps needing ten 

or fifteen seconds to duplicate. It would fill in 

from the edges, like ice crystallizing on a pond. 

The spatial frequency and fineness of detail in 

the pattern was crucial. My visual cortex had 

little trouble filling in fine-grained patterns, 

but coarser patterns were beyond it. So if, for 

instance, I stood two feet from a brick wall, my 

scotoma would turn brick red in color, but with 

no detail. If I stood twenty feet away, it would 
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be filled in by perfecdy respectable-looking 

brickwork. 

Whether the brickwork was exactly the same 

as the original I could not be sure, but it was 

good enough to form a plausible simulacrum 

of the “missing” wall. I could be sure of exact 

replication only if I was gazing at absolutely 

predictable, repetitive patterns like chessboards 

or wallpaper. Once when I looked at a sky filled 

with fat woolly clouds, the pseudo-sky gener¬ 

ated within the scotoma contained thin wispy 

clouds. I felt that my visual cortex was doing 

the best it could, perhaps by sampling or es¬ 

timating the ratio of white cloud to blue sky, 

even though the actual shapes of the individ¬ 

ual clouds were not right. I started to think of 
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my visual cortex not just as a rigid duplicating 

device, but as an averaging device, capable of 

sampling what was presented to it and mak¬ 

ing a statistically plausible (if not photographi¬ 

cally accurate) representation of it. I wondered 

if this was what cuttlefish and octopuses did 

when they camouflaged themselves, taking on 

the colors, patterns, and even textures of the 

seafloor or plants or coral around them—not 

exactly, but plausibly enough to fool both pred¬ 

ators and prey. 

I found that movement could also be filled in 

to some extent. If I looked at the Hudson River, 

slowly swirling or rippling with small waves, 

these too were reproduced in my scotoma. 

But there were strict limits. I could not sim¬ 

ulate a face, a person, a complex object. I could 

not fill in my own head in the mirror when 

it was blanked out by my scotoma. And yet 

here I made another discovery, one that filled 

me with wonder. Idly playing, scotomizing, 

one day, I looked at my foot with my right eye 

and “amputated” it with my blind spot, a little 

above the ankle. But when I moved my foot a 

little, wiggling the toes, the stump seemed to 

grow a sort of translucent pink extension with a 

ghostly, protoplasmic halo around it. As I con¬ 

tinued wiggling my toes, this took on a more 

definite form until, after a minute or so, I had 
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a complete phantom foot, a visual phantom 

equipped with the missing toes, which seemed 

to move with the movements I was making. 

The foot did not look wholly solid or real, 

for it lacked surface detail, the appearance of 

skin—but it was very remarkable nonetheless. 

A similar thing occurred with my hand if I sco- 

tomized it, “amputated’’ it above the wrist. I 

subsequently tried to do the same with others’ 

hands, but that did not work in the least. It was 

clear that my own foot or my own hand, my 

own movements and sensations, my own body 

image or intentions, were required. 

After my lasering in June, I noticed that I 

could visualize my arms or other parts of my 

body in action, even when my eyes were closed, 

much more clearly and vividly than I had ever 

done before. “Seeing” my arms as I moved them 

seemed to attest to a heightened sensitivity or 

connection between the visual and the motor 

areas of the cortex—an intensity of commu¬ 

nication or correlation between them unprec¬ 

edented in my experience. 

Another odd thing struck me within a day 

or two of the lasering in June of 2007. At one 

point, after gazing at the bookshelves in my 

bedroom for a few minutes, I closed both eyes 

and saw, for ten or fifteen seconds, the hun¬ 

dreds of books arrayed on the shelves in great, 
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almost perceptual detail. This was not filling in 
but something quite different—a persistence of 
vision similar to what I had experienced in the 
hospital eighteen months earlier, when I seemed 
to see the washbasin so clearly “through” my 

eye patch. 
Perhaps the loss of central vision in the right 

eye was equivalent to having it covered by a 
postoperative patch, in terms of depriving the 
brain of perceptual information. I had the sense 
that my visual cortex was now in a heightened 

or sensitized state, released to some extent from 
purely perceptual constraints. 

Something similar happened a few days later, 
as I walked up to a crowded intersection full of 
bicycles, cars and buses, and people bustling in 
all directions. When I closed my eyes for a min¬ 

ute, I could still “see” the whole complex scene, 
full of color and movement, as clearly as if I 
had my eyes open. 

I found this especially surprising, since I nor¬ 

mally have very meager powers of visualization. 
I have difficulty evoking a mental picture of a 
friend’s face, or my living room, or anything at 

all. The persistence of vision I had experienced 
was richly, mindlessly detailed, much more so 

than any voluntary image. It was so detailed 
I could see the colors of cars and sometimes 
read their license plates, to which I had paid no 
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conscious attention. Involuntary, unselective, 

unstoppable, the image seemed to me akin to 

photographic or eidetic imagery—but, unlike 

eidetic imagery, it had a very definite and brief 

duration, lasting ten or fifteen seconds and 

then fading. 

At one point, as I was walking with a friend, 

I saw two men walking towards us, both wear¬ 

ing white shirts, brilliantly clear in the late- 

afternoon sun. I stopped and closed my eyes, 

and found that I could continue to watch them, 

seemingly still walking towards us. When 1 

opened my eyes, I was startled to find that the 

men in white shirts were nowhere to be seen. 

They had, of course, walked past us, but I was 

so engrossed in what I “saw” with my eyes 

closed—an arrested fragment of the past—that 

I got a sudden shock of discontinuity. I say “ar¬ 

rested,” but what I saw in my mind’s eye had 

motion, too. The men were walking, striding, 

yet they remained in the center of my mind’s 

eye as they walked, without getting anywhere, 

as if on a treadmill. I had captured this bit of 

motion, like a film loop, which recycled in my 

mind even after they had gone. This had a par¬ 

adoxical quality, like a snapshot of movement 

without any actual transit. 

I rather enjoyed this persistence of vision, 

and Times Square, with its brilliant colored 
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lights, its moving and flashing billboards, be¬ 

came a favorite place for testing it. The most 

potent stimulus of all was optic flow, a brisk 

stream of images past my eyes, which I could 

especially relish when I was a passenger in a 

fast-moving car. 

I felt there was an analogy and perhaps a 

kinship between the filling-in phenomenon 

and the persistence of vision. Both came on 

strongly after the loss of central vision, though 

there had been intimations of both before. 

Both remained strong for two to three months 

in the summer of 2007 and then grew weaker 

(though they continue, in an attenuated form, 

to the present). “Filling in” seemed to me an 

inadequate term for a process which did not 

always confine itself to reconstituting a blind 

area but could go on to a sort of incontinent vi¬ 

sual spread. (This, too, had been foreshadowed 

in those last, half-blind weeks before the June 

lasering, when faces spread and protuberated 

like monstrous, Francis Bacon faces.) 

I experimented with this visual spread one 

day by gazing with my right eye at an old tree 

with a particularly exuberant and brilliantly 

green mass of foliage. Filling in soon occurred, 

so that the missing area turned green and tex¬ 

tured to match the rest of the foliage. This 

was followed by a “filling out,” an extension 
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of the foliage, especially towards the left, re¬ 

sulting in a huge lopsided mass of “leaves.” I 

realized how outlandish this had become only 

when I opened my left eye and saw the tree’s 

actual shape. I went home and looked up an 

old paper by Macdonald Critchley on types of 

“visual perseveration” which he called “paliop- 

sia” and “illusory visual spread. ”2 3 Critchley saw 

these two phenomena as analogous: one a per¬ 

severation in time, the other a perseveration in 

space.’ 

2. Although Critchley coined the term “paliopsia,” most peo¬ 
ple now use “palinopsia.” 

3. Frigyes Karinthy, in Journey Round My Skull, describes a 
very different sort of filling in when he is losing his vision. It is 
not the sort of low-level filling in that I have, but a much more 
complex filling in at a higher level, one that draws on associa¬ 

tion and memory: 

By now, I had learnt to interpret every hint afforded by 

the shifting of light and to complete the general effect 
from memory. I was getting used to this strange semi¬ 

darkness in which I lived, and I almost began to like it. 

I could still see the outline of figures pretty well, and 
my imagination supplied the details, like a painter fill¬ 

ing an empty frame. I tried to form a picture of any face 
I saw in front of me by observing the persons voice and 
movements. People were often astonished to see that I 
could not distinguish between colours and shades, yet I 
would catch momentary facial expressions unnoticed by 
those with normal eyesight. I, too, was surprised. The 
idea that I might already have gone blind struck me with 
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Here perhaps one has to use the word “path¬ 

ological,” for one can hardly have a normal vi¬ 

sual life if every perception gets extended and 

smeared in space and time; one needs restraint 

or inhibition, clear boundaries, to preserve the 

discreteness of perception. 

Critchley’s patients had brain tumors or 

other cerebral disorders, whereas I had only ret¬ 

inal damage. Yet clearly I was also experiencing 

cerebral phenomena—I supposed that retinal 

impairment had led to some abnormal excita¬ 

tion in my visual cortex. Many years ago—I 

described this in A Leg to Stand On—I had an 

injury to the nerves and muscles in one leg that 

caused some strange cerebral symptoms simi¬ 

lar to those of a parietal lobe disorder. When I 

wrote to the Russian neuropsychologist A. R. 

Luria about this, he spoke of “the central res¬ 

onances of a peripheral disorder.” Now I was 

experiencing such a resonance in the realm of 

vision. 

sudden terror. ... I might only be using people s words 

and voices to reconstruct the lost world of reality, just as 

our mind, at the moment we fall asleep, forms images 

resembling those of real life from the phosphenes that 

dance before our closing eyes. I stood on the threshold of 

reality and imagination, and I began to doubt which was 

which. My bodily eye and my minds eye were blending 

into one, and I could no longer be certain which of the 

two was really in control. 
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In June of 2007 I also had a sharp surge of 

hallucinations—apparitions that came out 

of the blue and had no relation to the external 

world—and this has continued, to some ex¬ 

tent, ever since. Neurologists speak of simple 

or elementary visual hallucinations, as opposed 

to complex ones. In the simple ones, there are 

hallucinations of color, shapes, and patterns; 

in the complex ones, there may be figures, ani¬ 

mals, faces, landscapes, etc. For the most part, 

I have simple ones. 

Almost from the start, sparks, stripes, or 

blobs of light have appeared in my visual field, 

as well as complex patterns resembling alligator 

hide. I sometimes think that a wall is patterned 

or textured when it is not, and have to touch it 

to be certain whether the stippling I see is real. 

I often see a multitude of little tufts, like 

tussocks of grass, all over my visual field, even 

with both eyes open. At other times there are 

checkerboards, usually black-and-white, but 

sometimes faintly colored. The apparent size 

of these checkerboards depends on where I am 

“projecting’’ them. If I look at a piece of paper 

six inches away, I might see a checkerboard on 

it the size of a postage stamp; il I look at the 

ceiling, it might appear to be a foot square; if I 

look at a white wall across the street, the check- 
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erboard might be the size of a shop window. 

Some of my checkerboards are rectilinear, oth¬ 

ers are curvilinear, and some have an almost hy¬ 

perbolic shape. Sometimes one checkerboard 

will undergo fission or multiplication, becom¬ 

ing a dozen smaller checkerboards, arrayed in 

rows and columns. Complex patchworks or 

mosaics are common, too, and seem to be vari¬ 

ants or elaborations of the basic checkerboard 

patterns. These tend to switch from one to an¬ 

other in constant, kaleidoscopic change. 

I also see tilings or tessellations composed of 

polygonal (often hexagonal) pieces, some flat 

and some three-dimensional, like honeycombs 

or radiolaria. Sometimes there are spirals or 

concentric rings, or radial patterns like filigreed 

doilies. Occasionally I see “maps”—maps of 

enormous, unknown cities, as might be seen 

at night from a low-flying airplane, with ring 

roads and radial spokes illuminated, looking 

like giant spiderwebs of light. 

Many of these patterns are microscopically 

detailed. I see thousands of lights in my noctur¬ 

nal cities. These images or hallucinations have 

greater clarity, are more fine-grained, than per¬ 

ception itself, as if my inner eye had an acuity 

of 20/5 rather than 20/20. 

The most constant patterns (perfectly visible 

with both eyes open, and especially so if my 
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visual field is otherwise blank) are sticklike or 

occasionally curved patterns resembling letters 

or numbers. Occasionally I recognize a 7 or a Y 

or a T or a delta, but for the most part they are 

unintelligible, like runes. They make me think 

of a child’s letter box, with letters spilled out 

at random and at all angles. These are rather 

faint and often have double lines, giving the 

impression of being incised like the lettering 

on a stone. These pseudo-letters and pseudo- 
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numbers often flicker and form, dissolve and 

re-form in fractions of a second, all over my vi¬ 

sual field. Sometimes, if I am looking at a hori¬ 

zontal segment of a wall, the runes come in a 

row, like a f rieze. 

Most of the time, I am able to ignore them, as 

I ignore the tinnitus I have had for the past few 

years. But often in the evening, when the sights 

and sounds of the day lessen, I may become 

suddenly aware of these faint hallucinations. 

And often it is a visual emptiness—a ceiling, 

a white washbasin, the sky—which makes me 

conscious of the visual patterns and images 

continually chasing across my visual field. Yet 

these little hallucinations are interesting, in a 

way: they show me the background activity, 

the idling, of my visual system, generating and 

transforming patterns, never at rest. 

THURSDAY, DECEMBER 20, 2007 

1 had been feeling fairly relaxed about my 

tumor—it seemed relatively indolent and con¬ 

tained, and Dr. Abramson had said it was rare 

for ocular melanoma like mine to metastasize. 

But on Monday (the seventeenth, two years 

to the day since my tumor presented itself) I 

observed, in the gym, a roughly circular black 
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spot the size of a dime on the skin just below 

my left shoulder. I was startled and frightened: 

the spot was jet black in color, with a clear bor¬ 

der, and slightly raised; it looked nothing like 

an ordinary bruise. Was it, more ominously, the 

start of a skin melanoma, metastasized from the 

tumor in my eye? 

When I showed the spot to Mark and Peter, 

who came for dinner tonight, both of them 

looked startled and worried. “It looks bad, 

very dark,” Mark said. “I think you should get 

it checked within twenty-four hours.” It did 

not, he added, look like a melanoma; but it did 

not look like anything he had ever seen before. 

Christmas holidays are upon us, as they were in 

’05, and this means that I should get it looked 

at tomorrow; otherwise it may have to wait 

until the New Year. I fear I will obsess about it, 

get myself into a near panic, if this cannot be 

clarified straightaway. I feel agitated now ... I 

think I may have to sedate myself. 

FRIDAY, DECEMBER 21, 2007 

V* 

The dermatologist, Dr. Bickers, a kind, sensi¬ 

tive man, very knowledgeable, too—realizing 

my anxiety, worked me into his schedule today. 

He looked at my arm and the rest of my skin, 
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saw nothing amiss. The blackness, he said, was 

just a little bleeding into one of the brown 

spots that increasingly mottle one’s skin with 

age. Probably I had bumped into something; 

the blood would clear in a couple of days. I am 

greatly relieved—I would have gone mad wait¬ 

ing until January to have it checked. 

For a decade or so before my melanoma, I 

had been an active member of the New 

York Stereoscopic Society; I had enjoyed play¬ 

ing with stereoscopes and stereo illusions since 

childhood. Seeing the world in depth always 

seemed as natural, as integral to my visual 

world as color vision. It gave me a sense of the 

solidity of objects and the reality of space—the 

wonderful, transparent medium in which they 

resided. I was keenly conscious of how my vi¬ 

sual world instantly collapsed if I closed one eye 

and reexpanded the moment I opened it again. 

Like many of my fellow members of the Ste¬ 

reoscopic Society, I seemed to live in a deeper 

world, visually, than most people. 

My experiences with Stereo Sue and her lyri¬ 

cal delight when she gained stereo vision after a 

lifetime of stereo blindness reinforced my feel¬ 

ing of appreciation for stereo vision. Indeed, I 

had spent much of2004 and 2005 preoccupied 
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with stereo vision, thinking and writing about 

it, and corresponding with Sue. 

And then, in June of 2007, when the mela¬ 

noma encroached on my fovea and had to be 

lasered, I lost all the central vision in that eye 

and, with it, stereoscopy. The complete and 

sudden flattening of the visual world I had ex¬ 

perimented with as a boy by closing one eye 

now became a permanent condition. Some 

people have little stereo vision to begin with, 

or else they make so little use of binocular cues 

that they scarcely notice the difference if they 

lose stereoscopy. My situation was very differ¬ 

ent. Stereoscopy had been a central part of my 

visual life, and its loss had a profound impact 

at many levels, from the practical challenges of 

daily life to the whole concept of “space.” In¬ 

deed, these changes were so radical that I was 

slow to recognize them fully. 

Stereoscopy is most important in one’s im¬ 

mediate vicinity, and it was here that I had ini¬ 

tial problems of all sorts, some comic and some 

dangerous. When I reached out my hand for a 

canape at a cocktail party, I might find myself 

grasping at air, missing the mark by six inches 

or more. I once poured wine into a friend’s lap, 

missing the glass by almost a foot. 

More dangerously, I fail to see steps or curbs, 

and may trip or come down with a jolt. If there 
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are no shadows or ancillary cues, I see steps 

only as lines on the ground and have no idea 

how deep they are, let alone whether they go 

up or down. Particularly treacherous are those 

I cannot anticipate, such as a couple of steps in 

an outdoor plaza or in someone’s sunken living 

room (often these also lack railings, which can 

serve as a visual cue). Going down a flight of 

stairs is a real and sometimes terrifying hazard, 

and I need to feel my way cautiously, testing for 

each step with my foot. Sometimes there may 

be such a compelling sense of flatness to my 

eye that it competes with what my foot says. 

Even when every other sense, including com¬ 

mon sense, tells me that there is another step, if 

I cannot see its depth, I hesitate, confounded. 

After a long pause, I will trust my foot, but 

the dominating power of vision makes this far 

from easy. 

These experiences (like many others in the 

past two years) set me to thinking of Edwin 

Abbott’s classic 1884 book Flatland, where the 

inhabitants of his two-dimensional world are 

themselves two-dimensional geometric figures. 

Occasionally they are confronted by spon¬ 

taneous changes in the appearance of things 

which can only be explained, their theorists 

tell them, if one postulates the existence of 

three-dimensional objects moving in a three- 
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dimensional space, presenting slices of them¬ 

selves as they intersect the plane of Flatland. 

Thus Flatlanders infer the existence of a spatial 

dimension they cannot see. This is a far-fetched 

analogy to my own situation, but it always 

comes to mind when I have to infer depth, de¬ 

spite the at times overwhelming flatness pre¬ 

sented to my eye. 

Paradoxically, I have lost my fear of heights. 

I used to feel a sort of frisson, a slight sense of 

alarm, when I looked down from a tall building 

to the street below. When I lived in Topanga 

Canyon, I would avoid getting near the pre¬ 

cipitous edges of the winding canyon road. The 

thought of falling gave me the chills. But now 

that I have lost depth perception, these feelings 

have disappeared, and I can look down from 

great heights with complete indifference. 

Occasionally, I have pseudo-stereo experi¬ 

ences, as when something flat, like a newspaper 

lying on the floor, looks to me as if it is sticking 

up in the air. Opening my door, I have mis¬ 

taken my doormat for a table and come to an 

abrupt, confounded halt. Sometimes I imagine 

that there may be steps when I see lines on the 

ground, the edge of a rug, or some other bound¬ 

ary. Does the boundary go with a step, or not? 

So I have to stop and carefully test with a toe. I 

rarely experienced such misperceptions when I 
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had both eyes, for stereoscopy serves to clarify 

and disambiguate situations where monocular 

cues may be ambiguous or deceiving. 

Crossing streets, dealing with steps, just 

walking around—things that needed no con¬ 

scious attention before—now require constant 

care and forethought. People who have spent 

most of their lives without stereo vision, like 

Sue, may adapt relatively easily to these chal¬ 

lenges, but having been exceptionally and per¬ 

haps excessively biased to binocular cues for 

stereoscopy, I was finding it extremely difficult 

to function without two eyes. 

I wake every morning to a cluttered world, 

everything on top of everything else. There is 

no room anywhere, no space between things. 

I used to enjoy the tiny light bulbs strung on 

city trees at Christmas—they seemed to create 

globes of twinkling lights suspended in midair. 

Now I see a tree full of such lights as a disk, 

with no more depth than a sky full of stars. 

And when I go to the botanic garden, I can no 

longer gaze, as I once loved to do, at the thick 

foliage of trees and bushes and see layer after 

layer, depth upon depth—it is all a flat confu¬ 

sion now. 

My reflection in the mirror no longer seems 

to be behind the mirror; it appears on the same 

plane as the mirror s surface. I see spots on my 
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clothes in the mirror and try to brush them off, 

only to realize that they are spots on the surface 

of the mirror itself. A similar confusion made 

me think, one February day, that it was snow¬ 

ing inside the kitchen—“outside” the window 

seemed no farther away than “inside.”4 

While, for the most part, I hate the flatness 

of everything and lament the loss of depth, I 

occasionally have a sense of appreciation for 

my two-dimensional world. Sometimes I see a 

room, a quiet street, or a laid table as a still life, 

a beautiful visual composition, as I imagine it 

might be seen by a painter or a photographer 

4. There have, however, been two incidents that I am hard put 

to explain. I had smoked a little cannabis both times, and I 

found myself totally absorbed, gazing in a sort of rapture at 

flowers—some narcissus in a pot on one occasion and morning 

glories twining up a fence on the other. Both times, it seemed 

to me, the flowers filled out before my eyes, thrust themselves 

into the space around them, assuming their full and proper 

three-dimensional glory. They deflated once again when the 

cannabis wore off. Was this vision “real” or an illusion? It was 

wholly different in quality from the pseudostereo, the con¬ 

founding illusions of depth and distance I would sometimes 

have with lines on the ground, where there was not, in reality, 

any depth at all. The flowers did have depth, and I was seeing 

them as I used to when I had two good eyes. If it was an aber¬ 

rant perception or an illusion, it was a veridical one, consonant 

with reality. 

Some of my correspondents have occasionally experienced 

an opposite effect with cannabis—a loss of stereo, so that their 

visual world seems two-dimensional, like a painting. 
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constrained to a flat canvas or film. I find a 

new pleasure in looking at paintings or pho¬ 

tographs, now that I am more conscious of the 

art of composition. They can be more beautiful 

in this sense, although they no longer yield me 

even the illusion of depth. 

One afternoon I went to a nearby Japanese 

restaurant for sushi—one of the attractions of 

my sidewalk table being the sight of a ginkgo 

tree across the road. In the middle of the day, 

at that time of year, the sun’s rays would cast 

a detailed shadow of the tree and its delicate 

leaves onto the yellow wall about five feet be¬ 

hind it. But, without stereoscopy, I now saw 

the tree and its shadow on the same plane, as if 

both were painted on the wall—a vision both 

alarming and exquisite, for the 3-D reality had 

turned into a Japanese painting. 

Stereo vision at a distance may be less im¬ 

mediately important, but not being able to 

judge distance opens me to deep and often ab¬ 

surd doubts and illusions. In Edgar Allan Poe’s 

story ‘The Sphinx,” the narrator sees a gigan¬ 

tic jointed creature climbing a faraway hillside; 

only later does he realize that what he is see¬ 

ing is a minute insect, practically in front of his 

nose. I found “The Sphinx” a little far-fetched 

until I lost stereoscopy. Now I have such expe¬ 

riences constantly. The other day I saw a piece 
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of lint on my glasses and tried to clean it off, 

only to realize that the “lint” was a leaf on the 

sidewalk. 

It is not just the sense of depth and distance 

which is undermined but, occasionally, the 

sense of perspective itself, so crucial to the rec¬ 

ognition that one is in a world of solid objects 

arrayed in space. When I visited a friend’s barn 

on Long Island, I first failed to recognize it as 

a barn, for I saw only vertical, horizontal, and 

diagonal lines, like a geometrical diagram in¬ 

scribed on the sky. Then, all of a sudden, it ac¬ 

quired perspective and became recognizable as 

a barn, though still flat, like a photograph or a 

painting. 

My inability to see depth or distance leads 

me to combine or conflate near and far objects 

into strange hybrids or chimeras. One day I 

was puzzled to find a gray web between my fin¬ 

gers, before I realized that I was seeing the gray 

carpet three feet below—now seen on the same 

plane as my hands and construed as part of 

them. I was horrified once, looking at a friend 

in profile, to notice twigs or slivers of wood 

coming out of her eyes—but these belonged, I 

soon realized, to a tree across the road. I spot¬ 

ted a man crossing the road in Union Square, 

with an enormous scaffolding on his shoul¬ 

ders—he is crazy to be carrying such a thing, 
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I thought—and then I realized that the scaf¬ 

folding was thirty feet behind him, another 

conflation. Another time I saw the top of a fire 

engine apparently impaled on the roof of my 

car, and then realized that the fire engine was a 

dozen yards behind the car. But knowing this, 

or moving my head to demonstrate it by mo¬ 

tion parallax, makes strangely little difference 

to the illusion. 

A gigantic pontoon a hundred feet high, 

spotted at a traffic jam, turns out to be the side- 

view mirror of a car just in front of me. A wom¬ 

an’s strange green umbrella turns out to be a 

tree a hundred feet behind her. Most frighten¬ 

ingly, as I was reading in bed one night, I “saw” 

the ceiling fan about to crash into the reading 

light just above my head—I “know” that the 

two objects are at least four feet apart, but this 

did not prevent the sudden illusion. 

Nothing protrudes or recedes from me any¬ 

more; there is no direct sensation of “before” or 

“behind,” only an inference based on occlusion 

and perspective. Space was once a hospitable, 

deep realm in which I could locate myself and 

wander at will. I could enter it, I lived in it, I 

had a spatial relationship to everything I could 

see. That sort of space no longer exists for me 

visually—or mentally. 

After two years without stereoscopy, I now 
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function pretty well. I have learned how to 

shake hands, pour wine, and negotiate steps. 

I have returned to bicycling and driving my 

car—these are made possible by motion par¬ 

allax and the fact that perception is being 

complemented by action, that I am acting 

in a three-dimensional world, even though it 

still looks two-dimensional to me. Most of the 

time, I can “see through” my illusions and con¬ 

flations. But this does not alter my sense that 

a fundamental aspect of the visual world has 

been taken away and that things will never 

look as they did before, will never look right. 

The visual reality I face is utterly wrong—for 

I know so well how things used to be, and 

should be. 

The only time I see in stereo now is in 

dreams, for I have had occasional stereo dreams 

all my life—usually dreams in which I am 

looking through a stereoscope at an exquisite 

pair of stereo photographs, perhaps at an urban 

landscape or the depths of the Grand Canyon. 

I wake from these to a reality which is incorri¬ 

gibly, irreversibly, maddeningly flat. 

My vision remained in this state, fairly sta¬ 

ble, for two years. I was able to do most 

of the things I wanted—for having peripheral 
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vision in my right eye still allowed me a full vi¬ 

sual field, even if it lacked straight-ahead depth. 

With this peripheral vision, I maintained a 

small crescent of stereopsis near the bottom of 

the visual field, and this was important in giv¬ 

ing me some implicit or unconscious sense of 

depth and space, even if there was no stereopsis 

in the rest of the visual field. But it could be 

very tantalizing, too, for the region of stereop¬ 

sis lay below my fixation point, and whenever I 

tried to focus on something with my one good 

eye, it immediately flattened out. 

All this was to change on September 27, 

2009. The day opened like any other; I had my 

swim, ate breakfast, and was cleaning my teeth, 

when it seemed to me that a film came over my 

right eye. Its peripheral vision, the only vision 

it still had, was hazy. I wondered if my glasses 

had misted over, so I took them off and cleaned 

5. Gradually the peripheral vision in my right eye got worse, 

as a cataract developed in reaction to the radiation treatment. 

With this, what little stereopsis I had diminished. When I 

had the cataract removed in the spring of 2009, I had a sud¬ 

den resurgence of peripheral vision and stereopsis. Everything 

looked, with my right eye, brigher and bluer, and when I went 

to the orchid show at the botanical garden the next day, I not 

only saw colors with a startling brilliance and freshness, but I 

could see flowers thrusting towards me in the bottom of my vi¬ 

sual field. I rejoiced in this, but did not realize how short-lived 

my return to (at least partial) stereo would be. 
i 
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them—but the film was still there. I could see 

objects through it, but their outlines were in¬ 

distinct. 

“One of those things,” I thought (although 

it was unlike anything I had ever experienced 

before). “It will clear in a few minutes.” But 

it did not clear. It grew denser and denser. A 

feeling of fear and danger took hold of me— 

what was going on? I phoned Dr. Abramsons 

office; he was away, but his colleague suggested 

that I come to the office straightaway. Looking 

into the eye, Dr. Marr confirmed my suspicion: 

there was bleeding, probably from the retina, 

and the blood was now seeping into the vitre¬ 

ous humor at the back of the eye. The cause 

of the hemorrhage was unclear, but the tumor, 

irradiation, and repeated laserings might well 

have scarred the retina, making it more fragile, 

increasing the chances of a blood vessel being 

eroded or giving way. There was nothing to be 

done at this point. 

By late afternoon I could not count my own 

fingers or see anything distinctly with the right 

eye. I could only sense diffuse illumination 

from the window and some movement, the 

way one can see, in bright light, a hand waving 

in front of the eyes even when the eyelids are 

closed. The blood would eventually clear, I was 

told, but this could take six months or more— 



254 • the mind’s eye 

now, for all practical purposes, my right eye 

was completely blind. 

I could not help thinking of that other day, 

the day everything started to go wrong, at the 

end of 2005—and of the nearly four-year fight 

in which the eye carried on, with ever more of 

the retina being nibbled at or blasted away. Was 

this the final knockout blow? 

To take my mind off things visual, I went 

to the piano, closed my eyes, and played for a 

while. Then, to dull my feelings and prevent 

rumination, I took two sleeping tablets and 

went to bed. 

I slept deeply. Awakened by my clock radio, 

I listened with my eyes closed, in that dreamy 

state between wake and sleep, and it was only 

when I opened my eyes and saw nothing with 

the right eye but a vague dim light where the 

morning sun was flooding in that the memory 

of what had happened suddenly came back 

to me. 

On Monday morning, Kate came over and 

suggested that we go for a walk together. As 

soon as we emerged into the morning bustle 

of Greenwich Avenue, crowded with people 

balancing coffee cups and cell phones, people 

walking dogs, parents with children going to 

school, I realized that I was in trouble. I was 

startled, even terrified, because people and ob- 
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jects suddenly seemed to materialize, to loom at 

me on the right side without any warning. Had 

Kate not been walking on my right, protect¬ 

ing my blind side, I would have been colliding 

with everything, tripping over dogs, crashing 

into strollers, without the least awareness that 

they were there. 

We do not honor our peripheral vision as 

much as we should, for most of the time we 

have little explicit consciousness of it. We look, 

we fixate, we target with our foveas, our central 

vision. But it is peripheral vision, surrounding 

this, which gives us a context, a sense of how 

whatever we are looking at is situated in the 

wider world. And it is especially movement 

that peripheral vision is tuned to: peripheral 

vision alerts us to unexpected movements on 

either side, and then central vision moves in to 

target these. 

For me, now, a biggish slice of the periph¬ 

ery to my right—forty degrees or more, like a 

very large slice of cake—has been carved out 

of my vision. I see, roughly speaking, nothing 

to the right side of my nose.6 I had lost central 

6. There may be various optical or mechanical ways to en¬ 

large the visual field if an eye is lost. The use of a prism, for 

example, may allow an extra six or eight degrees of visual field, 

and there may be ingenious strategies with mirrors, too. A 

more drastic solution was attempted by Federico, a fifteenth- 
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vision in the eye earlier, but I still had enough 

peripheral vision to give me a forewarning, an 

intimation, of things happening on that side. 

But now I have lost even this. I have no aware¬ 

ness here, and whatever comes into my visual 

field from that side is unexpected and startling. 

I cannot overcome the sense of bewilderment, 

even shock, when people or objects appear sud¬ 

denly to my right. A massive slice of space no 

longer exists for me, and the idea that there 

could be anything in that space has likewise 

disappeared. 

Neurologists talk of “unilateral neglect” or 

“hemi-inattention,” but these technical terms 

do not convey how outlandish such a state can 

be. Years ago, I had a patient with a startling 

neglect of her own left side, and the left side of 

space, due to a stroke in her right parietal lobe.* * * * * 7 

century duke of Urbino who had lost one eye in a tournament. 

Fearing the ever-present threat of assassination and wanting to 

preserve his prowess on the battlefield, he had his surgeons 

amputate the bridge of his nose to allow a wider field for the 

remaining eye. 

7. I wrote about this patient in “Eyes Right!” in The Man Who 

Mistook His Wife for a Hat. Another example was provided 

by my colleague M.-Marsel Mesulam, who wrote, “When the 

neglect is severe, the patient may behave almost as if one half 

of the universe had abruptly ceased to exist in any meaningful 

form. . . . Patients with unilateral neglect behave not only as 

if nothing were actually happening in the left hemispace, but 
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But this had not prepared me at ail to find my¬ 
self in a virtually identical situation (though 
caused, of course, not by a cerebral problem 
but by an ocular one). This came home even 
more forcefully when Kate and I finished our 
walk and headed back to my office. I walked 
ahead and got into the elevator—but Kate had 
vanished. I presumed she was talking to the 
doorman or checking the mail, and waited for 
her to catch up. Then a voice to my right—her 
voice—said, “What are we waiting for?” I was 

dumbfounded—not just that I had failed to 
see her to my right, but that I had even failed 
to imagine her being there, because “there” did 
not exist for me. “Out of sight, out of mind” is 
literally true in such a situation. 

NOVEMBER 9, 2009 

Six weeks have passed now since the hemor¬ 
rhage. I had expected, in time, to accommo¬ 
date to my semiblindness, my hemispace, but 

that has not happened. Every time someone or 
something suddenly appears to my right, it is 
just as unexpected as the first time. I am still 

also as if nothing of any importance could be expected to occur 

there.5’ 
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in a world of suddenness and discontinuity, of 

sudden apparitions and disappearances.8 

I can deal with this only by constantly turn¬ 

ing my head to monitor what is going on in the 

blind area. (Indeed, I have to twist my entire 

upper body around to compensate for the sixty 

degrees or so I am missing.) But doing this is 

not only wearisome, it feels absurd, because so 

far as my own perception is concerned, I have 

a full visual field—nothing is missing for me, 

subjectively, and so there is nothing to look for. 

It may appear odd to other people, too, who 

feel that I am acting bizarrely, contorting my 

body or turning around and staring at them. 

8. John Hull, who became totally blind in midlife, describes 

this sense of suddenness in Touching the Rock: 

For the blind, people are not there unless they speak. 

Many times I have continued a conversation with a 

sighted friend only to discover that he is not there. He 

may have walked away without telling me. He may have 

nodded or smiled, thinking the conversation was over. 

From my point of view, he has suddenly vanished. 

When you are blind, a hand suddenly grabs you. A 

voice suddenly addresses you. There is no anticipation 

or preparation. ... I am passive in the presence of that 

which accosts me. . . . The normal person can choose 

whom he wants to speak to, as he wanders around the 

streets or the market-place. People are already there for 

him; they have a presence prior to his greeting them. . . . 

For the blind person, people are in motion, they are 

temporal, they come and they go. They come out of 

nothing; they disappear. 
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There are parallel experiences with senses 

other than vision. If one has a complete spi¬ 

nal anesthesia, for instance, one loses all sensa¬ 

tion and power of movement in the lower half 

of the body. But this description does not do 

full justice to the strangeness one can encoun¬ 

ter. One’s awareness, the sense of one’s body, 

is sharply terminated, in effect, at the level of 

the anesthetic, and what lies below is no longer 

felt as part of oneself, for it is not sending any 

information to the brain testifying to its own 

existence. It has disappeared, taking its place, 

its space with it. 

One can, of course, look at one’s “missing” 

legs, and this is even stranger in a way, for the 

legs seem curiously unreal, alien—almost like 

wax models from an anatomy museum. It has 

been shown, with functional imaging, that the 

anesthetized parts of the body actually lose 

their representation in the sensory cortex. So it 

seems with the right side of my visual field— 

it no longer sends any signals to the brain, no 

longer has any representation there. As far as 

the brain is concerned, it does not exist. 

DECEMBER 6, 2009 

It is now ten weeks since my hemorrhage, and I 

have still achieved surprisingly little in the way 
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of accommodation. I must remind myself again 

and again to check, to make sure that nothing on 

the blind side is being ignored or forgotten—it 

is still far from automatic. I wonder if I will ever 

accommodate, and I think of something one of 

my correspondents, Stephen Fox, wrote: 

Far worse than the loss of depth was the new 

limitation on the visual field. My right arm 

became covered in bruises from running into 

door frames because my brain was still re¬ 

acting as if it was getting the full panorama 

from two eyes. 1 also often knocked objects 

off the table with my right arm. In fact, lim¬ 

ited scope remains a problem even after 22 

years, especially in crowded subway stations 

where people’s paths may suddenly and si¬ 

lently converge on my right, resulting in oc¬ 

casional, embarrassing collisions. 

Greenwich Avenue, and the outside world 

generally, remain as full of hazards, real and 

imaginary, as when I went for that first post¬ 

hemorrhage walk many weeks ago. People rush 

around, so preoccupied with cell phones and 

text messaging that they themselves are func¬ 

tionally deaf and blind, oblivious of their en¬ 

vironment; others have tiny, insectlike dogs on 

long, invisible leashes, which function as trip 

wires for the visually impaired; children zip 
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around beneath eye level on scooters. There 

are other dangers, too: manholes, grates, and 

fire hydrants, doors suddenly opening, cyclists 

delivering lunches—the entire scene seems de¬ 

signed to drum up business for orthopedists. 

I dare not walk alone; fortunately, my friends 

help out by walking with me, acting as guides 

and protectors on my blind side. And I would 

not dream of driving at this point. 

I try to stick to the right side of the sidewalk 

so that no one can overtake me on my blind 

side, but this is not always possible: the side¬ 

walk is often crowded and not mine to com¬ 

mandeer as I might like. I find myself losing 

things on my own desk—my reading glasses, 

my fountain pen, a letter I have just written— 

if I have placed them to my right. 

And yet (so I am told, in Frank Bradys book 

A Singular View: The Art of Seeing with One 

Eye) almost everyone who loses an eye does ac¬ 

commodate to its loss, more easily if they are 

young or if the loss of vision is gradual; espe¬ 

cially too if the affected eye is not the dominant 

one and vision in the other eye is good. (I, alas, 

rank rather low on all these criteria.) Most peo¬ 

ple, given time, are able to return to a full and 

free life—so long, Brady emphasizes, as they 

retain a special mindfulness, a hyperconscious¬ 

ness, of the missing side. 
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Perhaps this will be possible for me, too, in 

the future. But it is far from my situation now. 

Strange incidents seem to beset me all the while. 

Returning the other day from a walk with my 

friend Billy, I “lost” him when I entered the 

elevator. I turned to the right and someone was 

standing there, someone who I thought for a 

moment must be Billy. Then I realized that it 

was a stranger, a stranger who himself looked 

surprised and puzzled, even slightly alarmed, 

at my turning and staring at him with a look 

of befuddlement. He must have thought I was 

mad. It was only when I twisted still farther to 

the right that I found Billy, to the left of the 

stranger, deep in my nowhere. 

Five minutes later, when we got to my apart¬ 

ment and I turned to put on a kettle for tea, 

Billy vanished again—but I discovered him, 

after a bewildered pause, precisely where I had 

left him. He had not moved, but my turning 

away had put him in my blind spot, my visual 

and mental “nowhere.” I was again astounded 

that this could happen within seconds, and in a 

way so contrary to memory and common sense. 

Each time this happens, it is just as startling. 

Time will tell whether I am able to adapt 

to this new visual challenge—or perhaps the 

hemorrhage will clear first and restore at least 

some peripheral vision to my right eye. In the 
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meantime, I have a large “nowhere” in my right 

visual field and my brain, a nowhere of which 

I am not and can never be directly conscious. 

For me, people and objects continue to “disap¬ 

pear into thin air” or “come out of the blue”— 

these are no longer just metaphors for me, but 

as close as I can come to describing the experi¬ 

ence of nothingness and nowhere. 



The Mind’s Eye 

To what extent are we the authors, the cre¬ 

ators, of our own experiences? How much are 

these predetermined by the brains or senses 

we are born with, and to what extent do we 

shape our brains through experience? The ef¬ 

fects of a profound perceptual deprivation such 

as blindness may cast an unexpected light on 

these questions. Going blind, especially later in 

life, presents one with a huge, potentially over¬ 

whelming challenge: to find a new way of liv¬ 

ing, of ordering one’s world, when the old way 

has been destroyed. 

In 1990, I was sent an extraordinary book 

called Touching the Rock: An Experience of 

Blindness, by John Hull, a professor of reli¬ 

gious education in England. Hull had grown 

up partly sighted, developing cataracts at the 

age of thirteen and becoming completely blind 

in his left eye four years later. Vision in his right 
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eye remained reasonable until he was thirty-five 

or so, but there followed a decade of steadily 

failing vision, so that Hull needed stronger and 

stronger magnifying glasses and had to write 

with thicker and thicker pens. In 1983, at the 

age of forty-eight, he became completely blind. 

Touching the Rock is the journal he dic¬ 

tated in the three years that followed. It is full 

of piercing insights about his transition to life 

as a blind person, but most striking for me was 

his description of how, after he became blind, 

he experienced a gradual attenuation of visual 

imagery and memory, and finally a virtual ex¬ 

tinction of them (except in dreams)—a state 

that he called “deep blindness.” 

By this, Hull meant not only a loss of visual 

images and memories but a loss of the very idea 

of seeing, so that even concepts like “here,” 

“there,” and “facing” seemed to lose meaning 

for him. The sense of objects having appear¬ 

ances, or visible characteristics, vanished. He 

could no longer imagine how the numeral 3 

looked unless he traced it in the air with his 

finger. He could construct a motor image of a 

3, but not a visual one. 

At first Hull was greatly distressed by this: 

he could no longer conjure up the faces of his 

wife or children, or of familiar and loved land¬ 

scapes and places. But he then came to accept 
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it with remarkable equanimity, regarding it as 

a natural response to losing his sight. Indeed, 

he seemed to feel that the loss of visual imagery 

was a prerequisite for the full development, the 

heightening, of his other senses. 

Two years after becoming completely blind, 

Hull had apparently become so nonvisual in his 

imagery and memory as to resemble someone 

who had been blind from birth. In a profoundly 

religious way, and in language sometimes remi¬ 

niscent of that of Saint John of the Cross, Hull 

entered into the state of deep blindness, sur¬ 

rendered himself, with a sort of acquiescence 

and joy. He spoke of deep blindness as “an au¬ 

thentic and autonomous world, a place of its 

own. . . . Being a whole-body seer is to be in 

one of the concentrated human conditions.” 

Being a “whole-body seer,” for Hull, meant 

shifting his attention, his center of gravity, to 

the other senses, and these senses assumed a 

new richness and power. Thus he wrote of how 

the sound of rain, never before accorded much 

attention, could delineate a whole landscape 

for him, for its sound on the garden path was 

different from its sound as it drummed on the 

lawn, or on the bushes in his garden, or on the 

fence dividing the garden from the road: 

Rain has a way of bringing out the contours 

of everything; it throws a coloured blanket 
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over previously invisible things; instead of 
an intermittent and thus fragmented world, 
the steadily falling rain creates continuity of 
acoustic experience . . . presents the fullness 
of an entire situation all at once . . . gives a 
sense of perspective and of the actual rela¬ 
tionships of one part of the world to another. 

With his new intensity of auditory experi¬ 
ence (or attention), along with the sharpening 
of his other senses, Hull came to feel a sense 
of intimacy with nature, an intensity of being- 

in-the-world, beyond anything he had known 
when he was sighted. Blindness became for 
him “a dark, paradoxical gift.” This was not just 
“compensation,” he emphasized, but a whole 
new order, a new mode of human being. With 

this, he extricated himself from visual nostal¬ 
gia, from the strain or falsity of trying to pass as 
“normal,” and found a new focus, a new free¬ 
dom and identity. His teaching at the univer¬ 

sity expanded, became more fluent; his writing 
became stronger and deeper; he became intel¬ 
lectually and spiritually bolder, more confident. 
He felt he was on solid ground at last.1 

1. Despite an initially overwhelming sense of despair on los¬ 

ing their sight, some people, like Hull, have found their full 

creative strength and identity on the other side of blindness. 

One thinks especially of John Milton, who started to lose his 

sight around the age of thirty (probably from glaucoma), but 
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Hull’s description seemed to me an astound¬ 

ing example of how an individual deprived of 

one form of perception could totally reshape 

himself to a new center, a new perceptual iden¬ 

tity. Yet I found it extraordinary that such an 

annihilation of visual memory as he described 

could happen to an adult with decades of rich 

and significant visual experience to call upon. I 

could not, however, doubt the authenticity of 

Hull’s account, which he related with the most 

scrupulous care and lucidity. 

Cognitive neuroscientists have known for 

the past few decades that the brain is far 

less hardwired than was once thought. Helen 

Neville was one of the pioneers here, showing 

that in prelingually deaf people (that is, those 

who had been born deaf or become deaf before 

produced his greatest poetry after becoming completely blind 

a dozen years later. He meditated on blindness, how an inward 

sight may come in place of outward sight, in Paradise Lost, in 

Samson Agonistes, and—most directly—in letters to friends 

and in a very personal sonnet, “On His Blindness.” Jorge Luis 

Borges, another poet who became blind, wrote about the varied 

and paradoxical effects of his own blindness; he also wondered 

how it might have been for Homer, who, Borges imagined, lost 

the world of sight but gained a much deeper sense of time and, 

with this, a matchless epic power. (This is beautifully discussed 

by J. T. Fraser in his 1989 foreword for the Braille edition of 

Time, the Familiar Stranger.) 
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the age of two or so) the auditory parts of the 

brain did not degenerate. They remained ac¬ 

tive and functional, but with an activity and a 

function that were new: they were transformed, 

“reallocated,” in Neville’s term, for processing 

visual language. Comparable studies in those 

born blind, or blinded early, show that some 

areas of the visual cortex may be reallocated 

and used to process sound and touch. 

With this reallocation of parts of the visual 

cortex, hearing, touch, and other senses in 

the blind can take on a hyperacuity that per¬ 

haps no sighted person can imagine. Bernard 

Morin, the mathematician who showed in the 

1960s how a sphere could be turned inside out, 

became blind at the age of six, from glaucoma. 

He felt that his mathematical achievement re¬ 

quired a special sort of spatial sense—a haptic 

perception and imagination beyond anything a 

sighted mathematician was likely to have. And 

a similar sort of spatial or tactile giftedness has 

been central to the work of Geerat Vermeij, a 

conchologist who has delineated many new 

species of mollusks, based on tiny variations in 

the shapes and contours of their shells. Vermeij 

has been blind since the age of three.2 

2. In his book The Invention of Clouds, Richard Hamblyn 

recounts how Luke Howard, the nineteenth-century chem¬ 

ist who first classified clouds, corresponded with many other 
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Faced with such findings and reports, neu¬ 

roscientists began to concede in the 1970s that 

there might be a certain flexibility or plastic¬ 

ity in the brain, at least in the first couple of 

years of life. But when this critical period was 

over, it was thought, the brain became much 

less plastic. 

Yet the brain remains capable of making 

radical shifts in response to sensory depriva¬ 

tion. In 2008, Lotfi Merabet, Alvaro Pascual- 

Leone, and their colleagues showed that, even 

in sighted adults, as little as five days of being 

blindfolded produced marked shifts to nonvi¬ 

sual forms of behavior and cognition, and they 

demonstrated the physiological changes in the 

brain that went along with this. (They feel it 

is important to distinguish between such rapid 

and reversible changes, which seem to make use 

of preexisting but latent intersensory connec¬ 

tions, and the long-lasting changes that occur 

naturalists of the time, including John Gough, a mathemati¬ 

cian blinded by smallpox at the age of two. Gough, Hamb- 

lyn writes, “was a noted botanist, having taught himself the 

entire Linnean system by touch. He was also a master of the 

fields of mathematics, zoology and scoteography—the art of 

writing in the dark.” (Hamblyn adds that Gough “might also 

have become an accomplished musician had his father, a stern 

Quaker :. . not stopped him playing on the godless violin that 

an itinerant fiddler had given him.”) 
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especially in response to early or congenital 

blindness, which may entail major reorganiza¬ 

tions of cortical circuitry.) 

Apparently Hull’s visual cortex, even in adult¬ 

hood, had adapted to a loss of visual input by 

taking over other sensory functions—hearing, 

touch, smell—while relinquishing the power of 

visual imagery. I assumed that Hull’s experience 

was typical of acquired blindness, the response, 

sooner or later, of everyone who loses sight— 

and a brilliant example of cortical plasticity. 

Yet when I came to publish an essay on 

Hull’s book in 1991, I was taken aback to 

receive a number of letters from blind people, 

letters that were often somewhat puzzled and 

occasionally indignant in tone. Many of these 

people wrote that they could not identify with 

Hull’s experience and said that they them¬ 

selves, even decades after losing their sight, had 

never lost their visual images or memories. One 

woman, who had lost her sight at fifteen, wrote: 

Even though I am totally blind ... I con¬ 

sider myself a very visual person. I still “see’ 

objects in front of me. As I am typing now 

I can see my hands on the keyboard. ... I 

don’t feel comfortable in a new environment 



272 • THE mind’s eye 

until I have a mental picture of its appear¬ 

ance. I need a mental map for my indepen¬ 

dent moving, too. 

Had I been wrong, or at least one-sided, in 

accepting Hull’s experience as a typical response 

to blindness? Had I been guilty of emphasizing 

one mode of response too strongly, oblivious to 

other, radically different possibilities? 

This feeling came to a head a few years later, 

when I received a letter from an Australian psy¬ 

chologist named Zoltan Torey. Torey wrote to 

me not about blindness but about a book he 

had written on the brain-mind problem and 

the nature of consciousness. In his letter he also 

mentioned that he had been blinded in an acci¬ 

dent at the age of twenty-one. But although he 

was “advised to switch from a visual to an audi¬ 

tory mode of adjustment,” he had moved in the 

opposite direction, resolving to develop instead 

his inner eye, his powers of visual imagery, to 

their greatest possible extent. 

In this, he said, he had been extremely suc¬ 

cessful, developing a remarkable power of gen¬ 

erating, holding, and manipulating images in 

his mind, so much so that he had been able to 

construct a virtual visual world that seemed as 

real and intense to him as the perceptual one he 

had lost—indeed, sometimes more real, more 
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intense. This imagery, moreover, enabled him 

to do things that might have seemed scarcely 

possible for a blind man. 

“I replaced the entire roof guttering of my 

multi-gabled home single-handed,” he wrote, 

“and solely on the strength of the accurate and 

well-focused manipulation of my now totally 

pliable and responsive mental space.” Torey 

later expanded on this episode, mentioning the 

great alarm of his neighbors at seeing a blind 

man alone on the roof of his house—at night 

(even though, of course, darkness made no dif¬ 

ference to him). 

And he felt that his newly strengthened vi¬ 

sual imagery enabled him to think in ways that 

had not been available to him before, allowed 

him to project himself inside machines and 

other systems, to envisage solutions, models, 

and designs. 

I wrote back to Torey, suggesting that he 

consider writing another book, a more personal 

one, exploring how his life had been affected by 

blindness and how he had responded to this in 

the most improbable and seemingly paradoxi¬ 

cal way. A few years later, he sent me the manu¬ 

script of Out of Darkness. In this new book, 

Torey described the early visual memories of 

his childhood and youth in Hungary before 

the Second World War: the sky-blue buses of 
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Budapest, the egg-yellow trams, the lighting of 

gas lamps, the funicular railway on the Buda 

side. He described a carefree and privileged 

youth, roaming with his father in the wooded 

mountains above the Danube, playing games 

and pranks at school, growing up in a highly 

intellectual environment of writers, actors, 

professionals of every sort. Torey’s father was 

the head of a large motion-picture studio and 

would often give his son scripts to read. “This,” 

Torey wrote, “gave me the opportunity to visu¬ 

alize stories, plots and characters, to work my 

imagination—a skill that was to become a life¬ 

line and source of strength in the years ahead.” 

All of this came to a brutal end with the Nazi 

occupation, the siege of Buda, and then the So¬ 

viet occupation. Torey, by this time an adoles¬ 

cent, found himself passionately drawn to the 

big questions—the mystery of the universe, of 

life, and, above all, the mystery of conscious¬ 

ness, of the mind. At nineteen, feeling that 

he needed to immerse himself in biology, en¬ 

gineering, neuroscience, and psychology, but 

knowing that there was no chance of an intel¬ 

lectual life in Soviet Hungary, Torey made his 

escape and found his way to Australia, where, 

penniless and without connections, he did vari¬ 

ous manual jobs. In June of 1951, loosening 

the plug in a vat of acid at the chemical factory 
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where he worked, he had the accident that bi¬ 

sected his life: 

The last thing I saw with complete clarity was 

a glint of light in the flood of acid that was to 

engulf my face and change my life. It was a 

nano-second of sparkle, framed by the black 

circle of the drumface, less than a foot away. 

This was the final scene, the slender thread 

that ties me to my visual past. 

When it became clear that his corneas had 

been hopelessly damaged and that he would 

have to live his life as a blind man, he was ad¬ 

vised to rebuild his representation of the world 

on the basis of hearing and touch, and to “for¬ 

get about sight and visualizing altogether.” But 

this was something that Torey could not or 

would not do. He had emphasized, in his first 

letter to me, the importance of a most critical 

choice at this juncture: “I immediately resolved 

to find out how far a partially sense-deprived 

brain could go to rebuild a life.” Put this way, it 

sounds abstract, like an experiment. But in his 

book one senses the tremendous feelings under¬ 

lying his resolution: the horror of darkness— 

“the empty darkness,” as Torey often calls it, 

“the grey fog that was engulfing me”—and the 

passionate desire to hold on to light and sight, 

to maintain, if only in memory and imagina- 
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tion, a vivid and living visual world. The very 

title of his book says all this, and the note of 

defiance is sounded from the start. 

Hull, who did not use his imagery in a delib¬ 

erate way, lost it within two or three years and 

became unable to remember which way round 

a 3 went; Torey, on the other hand, soon be¬ 

came able to multiply four-figure numbers by 

each other, as on a blackboard, visualizing the 

whole operation in his mind, “painting” the 

sub-operations in different colors. 

Torey maintained a cautious and “scientific” 

attitude to his own visual imagery, taking pains 

to check the accuracy of his images by every 

means available. “I learned,” he wrote, “to hold 

the image in a tentative way, conferring cred¬ 

ibility and status on it only when some infor¬ 

mation would tip the balance in its favor.” He 

soon gained enough confidence in the reliabil¬ 

ity of his visual imagery to stake his life upon it, 

as when he undertook roof repairs by himself. 

And this confidence extended to other, purely 

mental projects. He became able “to imagine, to 

visualize, for example, the inside of a differen¬ 

tial gearbox in action as if from inside its casing. 

I was able to watch the cogs bite, lock and re¬ 

volve, distributing the spin as required. I began 

to play around with this internal view in con¬ 

nection with mechanical and technical prob- 
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lems, visualizing how subcomponents relate in 

the atom, or in the living cell.” This power of 

imagery was crucial, Torey thought, in enabling 

him to arrive at a new view of the brain-mind 

problem by visualizing the brain “as a perpetual 

juggling act of interacting routines.” 

Soon after receiving the manuscript of Out of 

Darkness, I received proofs of yet another 

memoir about blindness: Sabriye Tenberken’s 

My Path Leads to Tibet. While Hull and Torey 

are thinkers, preoccupied in their different 

ways by inwardness, states of brain and mind, 

Tenberken is a doer; she has traveled, often 

alone, all over Tibet, where for centuries blind 

people have been treated as less than human 

and denied education, work, respect, or a role 

in the community. Virtually single-handed, 

Tenberken has transformed their situation over 

the past decade or so, devising a form of Ti¬ 

betan Braille, establishing the first schools for 

the blind there, and integrating the graduates 

of these schools into their communities. 

Tenberken herself had impaired vision almost 

from birth, but was able to make out faces and 

landscapes until she was twelve. As a child in 

Germany, she loved painting and had a particu¬ 

lar predilection for colors, and when she was no 
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longer able to decipher shapes and forms, she 

could still use colors to identify objects. 

Though she had been totally blind for a 

dozen years when she went to Tibet, Tenberken 

continued to use her other senses, along with 

verbal descriptions, visual memories, and a 

strong pictorial and synesthetic sensibility, to 

construct “pictures” of landscapes and rooms, 

of environments and scenes—pictures so lively 

and detailed as to astonish her listeners. These 

images may sometimes be wildly or comically 

different from reality, as she related in one inci¬ 

dent when she and a companion drove to Nam 

Co, the great salt lake in Tibet. Turning eagerly 

towards the lake, Tenberken saw, in her imagi¬ 

nation, “a beach of crystallized salt shimmering 

like snow under an evening sun, at the edge of 

a vast body of turquoise water. . . . And down 

below, on the deep green mountain flanks, a 

3. Tenberken also has an intense synesthesia, which has per¬ 

sisted and been intensified, it seems, by her blindness: 

As far back as I can remember, numbers and words have 

instantly triggered colors in me. . . . The number 4, for 

example, [is] gold. Five is light green. Nine is vermil¬ 

ion. . . . Days of the week as well as months have their 

colors, too. I have them arranged in geometrical forma¬ 

tions, in circular sectors, a little like a pie. When I need 

to recall on which day a particular event happened, the 

first thing that pops up on my inner screen is the day’s 

color, then its position in the pie. 
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few nomads were watching their yaks grazing.” 

It then turned out that she had not been “look¬ 

ing” at the lake at all, but facing in another di¬ 

rection, “staring” at rocks and a gray landscape. 

These disparities do not faze her in the least— 

she is happy to have so vivid a visual imagina¬ 

tion. Hers is essentially an artistic imagination, 

which can be impressionistic, romantic, not 

veridical at all, whereas Torey’s imagination is 

that of an engineer, and has to be factual, ac¬ 

curate down to the last detail. 

Jacques Lusseyran was a French Resistance 

fighter whose memoir, And There Was Light, 

deals mostly with his experiences fighting the 

Nazis and later in Buchenwald, but includes 

many beautiful descriptions of his early adapta¬ 

tions to blindness. He was blinded in an acci¬ 

dent when he was not quite eight years old, an 

age that he came to feel was “ideal” for such an 

eventuality, for, while he already had a rich vi¬ 

sual experience to call on, “the habits of a boy 

of eight are not yet formed, either in body or in 

mind. His body is infinitely supple.” 

At first, Lusseyran began to lose his visual 

imagery: 

A very short time after I went blind I for¬ 

got the faces of my mother and father and 
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the faces of most of the people 1 loved. ... I 

stopped caring whether people were dark or 

fair, with blue eyes or green. I felt that sighted 

people spent too much time observing these 

empty things. ... I no longer even thought 

about them. People no longer seemed to pos¬ 

sess them. Sometimes in my mind men and 

women appeared without heads or fingers. 

This is similar to Hull, who wrote, “Increas¬ 

ingly, I am no longer even trying to imagine 

what people look like. ... I am finding it more 

and more difficult to realize that people look 

like anything, to put any meaning into the idea 

that they have an appearance.” 

But then, while relinquishing the actual vi¬ 

sual world and many of its values and catego¬ 

ries, Lusseyran began to construct and to use 

an imaginary visual world more like Torey’s. 

He came to identify himself as belonging to a 

special category, the “visual blind.” 

Lusseyran’s inner vision started as a sensation 

of light, a formless, flooding, streaming radi¬ 

ance. Neurological terms are bound to sound 

reductive in this almost mystical context, yet 

one might venture to interpret this as a release 

phenomenon, a spontaneous, almost eruptive 

arousal of the visual cortex, now deprived of 

its normal visual input. (Such a phenomenon 
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is analogous, perhaps, to tinnitus or phantom 

limbs, though endowed, here, by a devout and 

precociously imaginative little boy, with some 

element of the supernal.) But then, it becomes 

clear, he found himself in possession of great 

powers of visual imagery, and not just a form¬ 

less luminosity. 

The visual cortex, the inner eye, having 

been activated, his mind constructed a “screen” 

upon which whatever he thought or desired 

was projected and, if need be, manipulated, as 

on a computer screen. “This screen was not like 

a blackboard, rectangular or square, which so 

quickly reaches the edge of its frame,” he wrote. 

My screen was always as big as I needed it to 

be. Because it was nowhere in space it was 

everywhere at the same time. . . . Names, fig¬ 

ures and objects in general did not appear on 

my screen without shape, nor just in black 

and white, but in all the colors of the rainbow. 

Nothing entered my mind without being 

bathed in a certain amount of light. ... In 

a few months my personal world had turned 

into a painter’s studio. 

Great powers of visualization were crucial 

to the young Lusseyran, even in something 

as nonvisual (one would think) as learning 

Braille, and in his brilliant successes at school. 
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Visualization was no less crucial in the real, 

outside world. Lusseyran described walks with 

his sighted friend Jean, and how, as they were 

climbing together up the side of a hill above the 

Seine Valley, he could say to Jean: 

“Just look! This time were on top. . . . You’ll 
see the whole bend of the river, unless the sun 
gets in your eyes!” Jean was startled, opened 
his eyes wide and cried: “You’re right.” This 
little scene was often repeated between us, in 
a thousand forms. 

Every time someone mentioned an event, 
the event immediately projected itself in its 
place on the screen, which was a kind of inner 
canvas. . . . Comparing my world with his, 
[Jean] found that his held fewer pictures and 
not nearly as many colors. This made him 
almost angry. “When it comes to that,” he 
used to say, “which one of us two is blind?” 

It was his supernormal powers of visualiza¬ 

tion and visual manipulation—visualizing peo¬ 

ple’s positions and movements, the topography 

of any space, visualizing strategies for defense 

and attack—coupled with his charismatic per¬ 

sonality (and seemingly infallible “nose” or “ear” 

for detecting possible traitors) that later made 

Lusseyran an icon in the French Resistance. 

I had now read four memoirs, all strikingly 
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different in their depictions of the visual expe¬ 

rience of blinded people: Hull with his acquies¬ 

cent descent into “deep blindness”; Torey with 

his “compulsive visualization” and meticulous 

construction of an internal visual world; Ten- 

berken with her impulsive, almost novelistic 

visual freedom, along with her remarkable and 

specific gift of synesthesia; and Lusseyran, who 

identified himself as one of the “visual blind.” 

Was there any such thing, I wondered, as a typ¬ 

ical blind experience? 

Dennis Shulman, a clinical psychologist 

and psychoanalyst who lectures on bibli¬ 

cal topics, is an affable, stocky, bearded man 

in his fifties who gradually lost his sight in his 

teens, becoming completely blind by the time 

he entered college. When we met a few years 

ago, he told me that his experience was com¬ 

pletely unlike Hull’s: 

I still live in a visual world after thirty-five 

years of blindness. I have very vivid visual 

memories and images. My wife, whom I have 

never seen—I think of her visually. My kids, 

too. I see myself visually—but it is as I last 

saw myself, when I was thirteen, though I try 

hard to update the image. I often give pub- 
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lie lectures, and my notes are in Braille; but 

when I go over them in my mind, I see the 

Braille notes visually—they are visual images, 

not tactile. 

Arlene Gordon, a former social worker in 

her seventies, told me that things were very 

similar for her. She said, “I was stunned when 

I read [Hull’s book]. His experiences are so un¬ 

like mine.” Like Dennis, she still identifies her¬ 

self in many ways as a visual person. “I have a 

very strong sense of color,” she said. “I pick out 

my own clothes. I think, ’Oh, that will go with 

this or that,’ once I have been told the colors.” 

Indeed, she was dressed very smartly, and took 

obvious pride in her appearance. 

She still had a great deal of visual imagery, she 

continued: “If I move my arms back and forth 

in front of my eyes, I see them, even though I 

have been blind for more than thirty years.” It 

seemed that moving her arms was immediately 

translated into a visual image. Listening to talk¬ 

ing books, she added, made her eyes ache if she 

listened too long; she felt herself to be “reading” 

at such times, the sound of the spoken words 

being transformed to lines of print on a vividly 

visualized book in front of her.4 

4. Although I myself am a poor visualizer, if I shut my eyes, I 

can still “see” my hands moving on the piano keyboard when I 
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Arlene’s comment reminded me of Amy, a 

patient who had been deafened by scarlet fever 

at the age of nine but was so adept a lip-reader 

that I often forgot she was deaf. Once, when 

I absentmindedly turned away from her as I 

was speaking, she said sharply, “I can no longer 

hear you.” 

' You mean you can no longer see me,” I said. 

“You may call it seeing,” she answered, “but 

I experience it as hearing.” 

Amy, though totally deaf, still constructed the 

sound of speech in her mind. Both Dennis and 

Arlene, similarly, spoke not only of a height¬ 

ening of visual imagery and imagination since 

losing their eyesight but also of what seemed to 

be a much readier transference of information 

from verbal description—or from their own 

sense of touch, movement, hearing, or smell— 

into a visual form. On the whole, their expe¬ 

riences seemed quite similar to Torey’s, even 

though they had not systematically exercised 

play a piece that I know well. (This may happen even if I just 

play the piece in my mind.) I feel my hands moving at the same 

time, and I am not entirely sure that I can distinguish the “feel¬ 

ing” from the “seeing.” In this context, they seem inseparable, 

and one wants to use an intersensory term like “seeing-feeling.” 

The psychologist Jerome Bruner speaks of such imagery 

as “enactive”—an integral feature of a performance (real or 

imaginary)—in contrast to an “iconic” visualization, the visu¬ 

alization of something outside oneself. The brain mechanisms 

underlying these two sorts of imagery are quite different. 
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their powers of visual imagery the way he had, 

or consciously tried to make an entire virtual 

world of sight. 

What happens when the visual cortex is no 

longer limited or constrained by any vi¬ 

sual input? The simple answer is that, isolated 

from the outside, the visual cortex becomes hy¬ 

persensitive to internal stimuli of all sorts: its 

own autonomous activity; signals from other 

brain areas—auditory, tactile, and verbal areas; 

and thoughts, memories, and emotions. 

Torey, unlike Hull, played a very active role 

in building up his visual imagery, took control 

of it the moment the bandages were removed. 

Perhaps this was because he was already very at 

home with visual imagery, and used to manip¬ 

ulating it in his own way. We know that Torey 

was very visually inclined before his accident, 

and skilled from boyhood in creating visual 

narratives based on the film scripts his father 

gave him. (We have no such information about 

Hull, for his journal entries start only when he 

has become blind.) 

Torey required months of intense cognitive 

discipline dedicated to improving his visual im¬ 

agery, making it more tenacious, more stable, 

more malleable, whereas Lusseyran seemed 
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to do this almost from the start. Perhaps this 

was because Lusseyran was not yet eight when 

blinded (while Torey was twenty-one), and his 

brain was, accordingly, more able to adapt to a 

new and drastic contingency. But adaptability 

does not end with youth. It is clear that Ar¬ 

lene, who became blind in her forties, was able 

to adapt in quite radical ways, too, developing 

the ability to “see” her hands moving before 

her, to “see” the words of books read to her, 

to construct detailed visual images from verbal 

descriptions. One has a sense that Torey s adap¬ 

tation was largely shaped by conscious motive, 

will, and purpose; that Lusseyran’s was shaped 

by overwhelming physiological disposition; 

and that Arlene’s lies somewhere in between. 

Hull’s, meanwhile, remains enigmatic. 

How much do these differences reflect an 

underlying predisposition independent 

of blindness? Do sighted people who are good 

visualizers, who have strong visual imagery, 

maintain or even enhance their powers of im¬ 

agery if they become blind? Do people who 

are poor visualizers, on the other hand, tend 

to move towards “deep blindness” or hallucina¬ 

tions if they lose their sight? What is the range 

of visual imagery in the sighted? 
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I first became conscious of great variations in 

the power of visual imagery and visual memory 

when I was fourteen or so. My mother was a 

surgeon and comparative anatomist, and I had 

brought her a lizard’s skeleton from school. She 

gazed at this intently for a minute, turning it 

round in her hands, then put it down and with¬ 

out looking at it again did a number of draw¬ 

ings of it, rotating it mentally by thirty degrees 

each time, so that she produced a series, the last 

drawing exactly the same as the first. I could not 

imagine how she had done this. When she said 

that she could see the skeleton in her mind just 

as clearly and vividly as if she were looking at it, 

and that she simply rotated the image through 

a twelfth of a circle each time, I felt bewildered, 

and very stupid. I could hardly see anything 

with my mind s eye—at most, faint, evanescent 

images over which I had no control.5 

5. Though I have almost no voluntary imagery, I am prone to 

involuntary imagery. I used to have this only as I was falling 

asleep, in migraine auras, with some drugs, or with fever. But 

now that my sight is impaired, I have it all the time. 

In the 1960s, during a period of experimenting with large 

doses of amphetamines, I experienced a different sort of vivid 

mental imagery Amphetamines can produce striking percep¬ 

tual changes and dramatic enhancements of visual imagery 

and memory (as I described in “The Dog Beneath the Skin,” a 

chapter in The Man Who Mistook His Wife for a Hat). For 

a period of two weeks or so, I found that I had only to look 
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My mother had hoped I would follow in her 

footsteps and become a surgeon, but when she 

realized how lacking in visual powers I was (and 

how clumsy, lacking in mechanical skill, too) 

she resigned herself to the idea that I would 

have to specialize in something else. 

A few years ago, at a medical conference in 

Boston, I spoke about Torey’s and Hull’s ex¬ 

periences of blindness, how “enabled” Torey 

seemed to be by the powers of visualization 

he had developed, and how “disabled” Hull 

was—in some ways, at least—by the loss of his 

powers of visual imagery and memory. After 

my talk, a man in the audience came up to me 

and asked how well, in my estimation, sighted 

people could function if they had no visual im¬ 

agery. He went on to say that he had no visual 

at an anatomical picture or specimen, and its image would re¬ 

main vivid and stable in my mind for hours. I could mentally 

project the image onto a piece of paper—it was as clear and dis¬ 

tinct as if projected by a camera lucida—and trace its outlines 

with a pencil. My drawings were not elegant, but they were, 

everyone agreed, quite detailed and accurate. But when the 

amphetamine-induced state faded, I could no longer visualize, 

no longer project images, no longer draw—nor have I been 

able to do so in the decades since. This was not like voluntary 

imagery—I did not summon images to my mind or construct 

them bit by bit. It was involuntary and automatic, more akin 

to eidetic or “photographic” memory, or to palinopsia, an exag¬ 

gerated persistence of vision. 
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imagery whatever, at least none that he could 

deliberately evoke, and that no one in his fam¬ 

ily had any, either. Indeed, he had assumed this 

was the case with everyone until, as a student 

at Harvard, he had come to participate in some 

psychological tests and had realized that he 

apparently lacked a mental power that all the 

other students, in varying degrees, had. 

“And what do you do?” I asked him, won¬ 

dering what this poor man could do. 

“I am a surgeon,” he replied. “A vascular sur¬ 

geon. An anatomist, too. And I design solar 

panels.” But how, I asked him, did he recognize 

what he was seeing? 

“It’s not a problem,” he answered. “I guess 

there must be representations or models in the 

brain that get matched up with what I am see¬ 

ing and doing. But they are not conscious. I 

cannot evoke them.” 

This seemed to be at odds with my mother’s 

experience—she, clearly, did have extremely 

vivid and readily manipulable visual imagery, 

though (it now seemed) this may have been a 

bonus, a luxury, and not a prerequisite for her 

career as a surgeon. 

Is this also the case with Torey? Is his greatly 

developed visual imagery, though clearly a 

source of much pleasure, not as indispensable 

as he takes it to be? Might he, in fact, have been 
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able to do everything he did, from carpentry 

to roof repair to making a model of the mind, 

without any conscious imagery at all? He him¬ 

self raises this question. 

The role of mental imagery in thinking was 

explored by Francis Galton in his 1883 book 

Inquiries into Human Faculty and Its Devel¬ 

opment. (Galton, a cousin of Darwin’s, was 

irrepressible and wide-ranging, and his book 

includes chapters on subjects as various as fin¬ 

gerprints, eugenics, dog whistles, criminality, 

twins, synesthesia, psychometric measures, and 

hereditary genius.) Flis inquiry into voluntary 

visual imagery took the form of a question¬ 

naire, with such questions as “Can you recall 

with distinctness the features of all near rela¬ 

tions and many other persons? Can you at will 

cause your mental image ... to sit, stand, or 

turn slowly around? Can you . . . see it with 

enough distinctness to enable you to sketch it 

leisurely (supposing yourself able to draw)?” 

The vascular surgeon would have been hopeless 

on such tests—indeed, it was questions such as 

these that had floored him when he was a stu¬ 

dent at Harvard. And yet, finally, how much 

had it mattered? 

As to the significance of such imagery, Gal¬ 

ton is ambiguous and guarded. He suggests, 

in one breath, that “scientific men, as a class, 



292 • THE mind’s eye 

have feeble powers of visual representation” 

and, in another, that “a vivid visualizing faculty 

is of much importance in connection with the 

higher processes of generalized thoughts.” He 

feels that “it is undoubtedly the fact that mech¬ 

anicians, engineers and architects usually pos¬ 

sess the faculty of seeing mental images with 

remarkable clearness and precision” but adds, 

“I am, however, bound to say, that the miss¬ 

ing faculty seems to be replaced so serviceably 

by other modes of conception . . . that men 

who declare themselves entirely deficient in the 

power of seeing mental pictures can neverthe¬ 

less give lifelike descriptions of what they have 

seen, and can otherwise express themselves as 

if they were gifted with a vivid visual imagina¬ 

tion. They can also become painters of the rank 

of Royal Academicians.” 

A mental image, for Gabon, was picturing 

a familiar person or place in the mind’s eye; it 

was a reproduction or reconstruction of an ex¬ 

perience. But there are also mental images of a 

much more abstract and visionary kind, images 

of something which has never been seen by the 

physical eye but which can be conjured up by 

the creative imagination and serve as models 

for investigating reality. 

6. The physicist John Tyndall referred to these in an 1870 

lecture, a few years before Galton’s Inquiries: “In explain- 
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In his book Image and Reality: Kekule, 

Kopp, and the Scientific Imagination, Alan 

Rocke brings out the crucial role of such im¬ 

ages or models in the creative lives of scientists, 

especially nineteenth-century chemists. He fo¬ 

cuses especially on August Kekule and the fa¬ 

mous reverie, while he was riding a London 

bus, that led him to visualize the structure of a 

benzene molecule, a concept that would revo¬ 

lutionize chemistry. Although chemical bonds 

are invisible, they were as real to Kekule, as vi¬ 

sually imaginable, as the lines of force around 

a magnet were for Faraday. Kekule said of him¬ 

self that he had “an irresistible need for visual- 
» 

ization. 

Indeed, a conversation about chemistry can 

hardly be maintained without such images and 

models, and in Mindsight, the philosopher 

Colin McGinn writes, “Images are not just 

minor variations on perception and thought, 

of negligible theoretical interest; they are a ro¬ 

bust mental category in need of independent 

investigation. . . . Mental images . . . should be 

added as a third great category ... to the twin 

pillars of perception and cognition.” 

ing scientific phenomena, we habitually form mental images 

of the ultra-sensible. . . . Without the exercise of this power 

our knowledge of nature would be a mere fabulation of co¬ 

existences and sequences.” 
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Some people, like Kekule, are clearly very 

powerful visualizers in this abstract sense, but 

most of us use some combination of experien¬ 

tial visualization (imaging one’s house, for ex¬ 

ample) and abstract visualization (imagining 

the structure of an atom). Temple Grandin, 

though, feels she is a different sort of visu- 

alizer.7 She thinks entirely in terms of literal 

images she has seen before, as if she is looking 

at a familiar photograph or a film running in 

her head. When she imagines the concept of 

“heaven,” for instance, her instant association 

is to the film Stairway to Heaven, and the 

image in her mind is that of a staircase as¬ 

cending into the clouds. If someone remarks 

that it is a rainy day, she sees, in her mind’s 

eye, the same “photograph” of rain, her own 

literal and iconic representation of rain. Like 

Torrey, she is a powerful visualizer; her ex¬ 

tremely accurate visual memory allows her to 

walk through, in her mind, a factory she is de¬ 

signing, noting structural details even before 

it is built. Growing up, she assumed this was 

how everyone thought, and she is puzzled, 

now, by the idea that some people cannot 

7. I described Temple more fully in An Anthropologist on 

Mars, and she speaks about her visual thinking especially in 

her book Thinking in Pictures. 
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summon visual images at will. When I told 

her I could not do so, she asked, “How do 

you think, then?” 

When I talk to people, blind or sighted, or 

when I try to think of my own internal rep¬ 

resentations, I find myself uncertain whether 

words, symbols, and images of various types 

are the primary tools of thought or whether 

there are forms of thought antecedent to all 

of these, forms of thought essentially amodal. 

Psychologists have sometimes spoken of “inter¬ 

lingua” or “mentalese,” which they conceive to 

be the brain’s own language, and Lev Vygotsky, 

the great Russian psychologist, used to speak of 

“thinking in pure meanings.” I cannot decide 

whether this is nonsense or profound truth— 

it is the sort of reef I end up on when I think 

about thinking. 

Gabon himself was puzzled about visual im¬ 

agery: it had an enormous range, and although 

it sometimes seemed an essential part of think¬ 

ing, at other times it seemed irrelevant. This 

uncertainty has characterized the debate over 

mental imagery ever since. A contemporary 

of Gabon’s, the early experimental psycholo¬ 

gist Wilhelm Wundt, guided by introspec¬ 

tion, believed imagery to be an essential part 

of thought. Others maintained that thinking 

was imageless and consisted entirely of analyti- 
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cal or descriptive propositions, and behaviorists 

did not believe in thinking at all—there was 

only “behavior.” Was introspection alone a re¬ 

liable method of scientific observation? Could 

it yield data that were consistent, repeatable, 

measurable? It was only in the early 1970s that 

this challenge was faced by a new generation 

of psychologists. Roger Shepard and Jacqueline 

Metzler asked subjects to perform mental tasks 

that required rotating an image of a geometri¬ 

cal figure in their minds—the sort of imagi¬ 

nary rotation my mother performed when she 

drew the lizard’s skeleton from memory. They 

were able to determine in these first quantita¬ 

tive experiments that rotating an image took a 

specific amount of time—an amount propor¬ 

tional to the degree of rotation. Rotating an 

image through sixty degrees, for instance, took 

twice as long as rotating it through thirty de¬ 

grees, and rotating it through ninety degrees, 

three times as long. Mental rotation had a rate, 

it was continuous and steady, and it took effort, 

like any voluntary act. 

Stephen Kosslyn entered the subject of vi¬ 

sual imagery from another angle, and in 1973 

published a seminal paper contrasting the per¬ 

formance of ‘'imagers” and “verbalizers” who 

were asked to remember a set of drawings they 

had been shown. Kosslyn hypothesized that 
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if internal images were spatial and organized 

like pictures, the “imagers” ought to be able 

to focus selectively on a part ol the image, and 

that time would be required for them to shift 

their attention from one part of the image to 

another. The time required, he thought, would 

be proportional to the distance the minds eye 

had to travel. 

Kosslyn was able to show that all of these 

were indeed the case, indicating that visual im¬ 

ages were essentially spatial and organized in 

space like pictures. His work has proved im¬ 

mensely fertile, but the ongoing debate about 

the role of visual imagery continues, as Zenon 

Pylyshyn and others have maintained that the 

mental rotation of images and “scanning” them 

could be interpreted as the result of purely 

abstract, nonvisual operations in the mind/ 

brain.8 

By the 1990s, Kosslyn and others were able 

to combine imagery experiments with PET 

and fMRI scanning, which allowed them to 

map the areas of the brain involved as people 

engaged in tasks requiring mental imagery. 

Mental imagery, they found, activated many of 

the same areas of the visual cortex as percep- 

8. Kosslyns latest book on the matter, The Case for Mental 

Imagery, details the history of this debate. 
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tion itself, showing that visual imagery was a 

physiological reality as well as a psychological 

one, and used at least some of the same neural 

pathways as visual perception. 

That perception and imagery share a com¬ 

mon neural basis in the visual parts of the brain 

is suggested by clinical studies, too. In 1978 

Eduardo Bisiach and Claudio Luzzatti in Italy 

related the cases of two patients who both de¬ 

veloped a hemianopia following a stroke and 

could not see to the left side. When they were 

asked to imagine themselves walking down a 

familiar street and describe what they saw, they 

mentioned only the shops on the right side 

of the street; but when they were then asked 

to imagine turning around and walking back, 

they described the shops they had not “seen” 

before, the shops that were now on the right 

side. These beautifully examined cases showed 

that a hemianopia might cause not only a bi- 

9. Functional MRIs also showed that the two hemispheres 

of the brain behaved differently in regard to imagery, the left 

hemisphere concerned with generic, categorical images—e.g., 

“trees”—and the right hemisphere with specific images—e.g., 

“the maple in my front yard”—a specialization also present 

in visual perception. Thus prosopagnosia, an inability to rec¬ 

ognize specific faces, is associated with damaged or defective 

visual function in the right hemisphere, though people with 

prosopagnosia have no problem with the category of faces in 

general, a left-hemisphere function. 
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section of the visual field but a bisection of vi¬ 

sual imagery as well. 

Such clinical observations on the parallels 

between visual perception and visual imagery 

go back at least a century. In 1911, the English 

neurologists Henry Head and Gordon Holmes 

examined a number of patients with subtle dam¬ 

age to the occipital lobes—damage that led not 

to total blindness but to blind spots within the 

visual field. They found, by questioning their 

patients carefully, that blind spots in exactly the 

same locations occurred in the patients’ mental 

imagery as well. And in 1992, Martha Farah et 

al. reported that in a patient who lost partial 

vision on one side due to an occipital lobec¬ 

tomy, the visual angle of his mind’s eye was also 

reduced, in a way that perfectly matched his 

perceptual loss. 

For me, the most convincing demonstra¬ 

tion that at least some aspects of visual imagery 

and visual perception might be inseparable oc¬ 

curred when I was consulted in 1986 by Mr. I., 

an artist who became completely colorblind 

following a head injury.10 Mr. I. was distressed 

by his sudden inability to perceive colors, but 

even more by his total inability to evoke them 

in memory or imagery. Even his occasional 

10. Mr. Vs case is described in An Anthropologist on Mars. 
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visual migraines were now drained of color. 

Patients like Mr. I. suggest that the coupling 

of perception and imagery is very close in the 

higher parts of the visual cortex.11 

Sharing characteristics and even sharing neu¬ 

ral areas or mechanisms is one thing, but 

Kosslyn and others go further than this, sug- 

11. While it seems clear that perception and imagery share 

certain neural mechanisms at higher levels, this sharing is less 

evident in the primary visual cortex—hence the possibility of 

a dissociation such as occurs in Antons syndrome. In Antons 

syndrome, patients with occipital damage are cortically blind, 

but believe they are still sighted. They will move about without 

restraint or caution, and if they bump into a piece of furniture, 

they will ascribe this, perhaps, to the furniture being “out of 

place.” 

Antons syndrome is sometimes attributed to the preserva¬ 

tion of some visual imagery despite occipital damage, and to 

patients mistaking this imagery for perception. But there may 

be other, stranger mechanisms at work. The denial of blind¬ 

ness—or, more accurately, the inability to realize that one has 

lost one’s vision—is very like another “disconnection syn¬ 

drome,” known as anosognosia. With anosognosia, follow¬ 

ing damage to the right parietal lobe, patients lose awareness 

of their left side, and of the left half of space, along with the 

awareness that anything is amiss. If one draws their attention 

to their left arm, they will say it is someone else’s—“the doc¬ 

tor’s arm,” or “my brother’s arm,” or even “an arm someone left 

here.” Such confabulations seem similar in a way to those of 

Anton’s syndrome, attempts to explain what, to the patient, is 

a bizarrely inexplicable situation. 
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gesting that visual perception depends on vi¬ 

sual imagery, matching what the eye sees, the 

retina’s output, with memory images in the 

brain. Visual recognition, they feel, could not 

occur without such matching. Kosslyn pro¬ 

poses, furthermore, that mental imagery may 

be crucial in thought itself-—problem solv¬ 

ing, planning, designing, theorizing. Support 

for this comes from studies asking subjects 

to answer questions that would seem to re¬ 

quire visual imagery—for example, “Which is 

darker green, a frozen pea or a pine tree?” or 

“What shape are Mickey Mouse’s ears?” or “In 

which hand does the Statue of Liberty hold 

her torch?”—or asking them to solve problems 

that can be worked out either by means of im¬ 

agery or by means of more abstract, nonvisual 

thinking. Kosslyn speaks here of a doubleness 

in the way people think, contrasting the use 

of “depictive” representations, which are di¬ 

rect and unmediated, with “descriptive” ones, 

which are analytic and mediated by verbal or 

other symbols. Sometimes, he suggests, one 

mode will be favored over another, depending 

on the individual and on the problem to be 

solved. Sometimes both modes will proceed in 

tandem (although depiction is likely to out¬ 

pace description), and at other times one may 

start with depiction—images—and proceed 
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to a purely verbal or mathematical represen¬ 

tation.12 

What, then, of people like me, or the vascu¬ 

lar surgeon in Boston who cannot evoke any 

visual images voluntarily? One must infer, as 

my colleague in Boston does, that we, too, have 

visual images, models, and representations in 

the brain, images that allow visual perception 

and recognition but are below the threshold of 

consciousness.13 

12. Einstein described this in regard to his own thinking: 

The psychical entities which seem to serve as elements 

in thought are certain signs and more or less clear im¬ 

ages which can be ‘Voluntarily” reproduced and com¬ 

bined. . . . [Some] are, in my case, of visual and some of 

muscular type. Conventional words or other signs have 

to be sought for laboriously only in a second stage. 

Darwin, on the other hand, seemed to describe a very ab¬ 

stract, almost computational process in his own thinking, 

when he wrote in his autobiography, “My mind seems to have 

become a kind of machine for grinding general laws out of 

large collections of facts.” (What Darwin omitted here was that 

he had a fantastic eye for form and detail, an enormous obser¬ 

vational and depictive power, and it was these which provided 

the “facts.”) 

13. Dominic ffytche, who has investigated the neurobiology of 

conscious vision—imagery and hallucination as well as percep¬ 

tion—feels that visual consciousness is a threshold phenome¬ 

non. Using fMRIs to study patients with visual hallucinations, 

he has shown that there may be evidence of unusual activity in 

a specific part of the visual system—for example, the fusiform 
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If the central role of visual imagery is to per¬ 

mit visual perception and recognition, what 

need is there for it if a person becomes blind? 

And what happens to its neural substrates, the 

visual areas which occupy nearly half of the 

entire cerebral cortex? We know that in adults 

who lose their eyesight, there may be some at¬ 

rophy of the pathways and relay centers lead¬ 

ing from the retina to the cerebral cortex—but 

there is little degeneration in the visual cortex 

itself. Functional MRIs of the visual cortex 

show no diminution of activity in such a situ¬ 

ation; indeed, we see the reverse: they reveal a 

heightened activity and sensitivity. The visual 

cortex, deprived of visual input, is still good 

neural real estate, available and clamoring for a 

new function. In someone like Torey, this may 

free up more cortical space for visual imagery; 

in someone like Hull, relatively more may be 

employed by other senses—auditory percep¬ 

tion and attention, perhaps, or tactile percep¬ 

tion and attention.14 

face area—but this has to reach a certain intensity before it 

enters consciousness, before the subject actually “sees” faces. 

14. The heightened (and sometimes morbid) sensitivity of the 

visual cortex when deprived of its normal perceptual input 
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This sort of cross-modal activation may 

underlie the fact that some blind people, like 

Dennis Shulman, ’see” Braille as they read it 

with their finger. This may be more than just 

an illusion or a fanciful metaphor; it may be a 

reflection of what is actually happening in his 

brain, for there is good evidence that reading 

Braille can cause strong activation of the visual 

parts of the cortex, as Sadato, Pascual-Leone, 

may also predispose it to intrusive imagery. A significant pro¬ 

portion of those who go blind—10 to 20 percent, by most 

estimates—become prone to involuntary images, or outright 

hallucinations, of an intense and sometimes bizarre kind. Such 

hallucinations were originally described in the 1760s by the 

Swiss naturalist Charles Bonnet, and we now speak of hallu¬ 

cinations secondary to visual impairment as Charles Bonnet 

syndrome. 

Hull described something akin to this which occurred for a 

while after he lost the last of his sight: 

About a year after I was registered blind, I began to have 

such strong images of what peoples faces looked like that 

they were almost like hallucinations. ... I would be sit¬ 

ting in a room with someone, my face pointed towards 

my companion, listening to him or her. Suddenly, such a 

vivid picture would flash before my mind that it was like 

looking at a television set. Ah, I would think, there he 

is, with his glasses and his little beard, his wavy hair and 

his blue, pinstriped suit, white collar and blue tie. . . . 

Now this image would fade and in its place another one 

would be projected. My companion was now fat and 

perspiring with receding hair. He had a red necktie and 

waistcoat, and a couple of his teeth were missing. 
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et al. have reported. Such activation, even in 
the absence of any input from the retina, may 
constitute a crucial part of the neural basis for 
the mind’s eye. 

Dennis also spoke of how the heightening 

of his other senses had increased his sensitivitv 
J 

to the most delicate nuances in other people’s 
speech and self-presentation. He could rec¬ 

ognize many of his patients by smell, he said, 
and he could often pick up states of tension or 
anxiety they might not even be aware of. He 
felt that he had become far more sensitive to 
others’ emotional states since losing his sight, 
for he was no longer taken in by visual appear¬ 

ances, which most people learn to camouflage. 
Voices and smells, by contrast, he felt, could 
reveal people’s depths. 

The heightening of other senses with blind¬ 
ness allows a number of very remarkable adap¬ 
tations, including “facial vision,” the ability to 
use sound or tactile clues to sense the shape or 
size of a space and the people or objects in it. 

Martin Milligan, the philosopher, who had 

both eyes removed at the age of two (because 
of malignant tumors), has written of his own 

experience: 

Born-blind people with normal hearing don’t 

just hear sounds: they can hear objects (that 
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is, have an awareness of them, chiefly through 

their ears) when they are fairly close at hand, 

provided these objects are not too low; and 

they can also in the same way “hear” something 

of the shape of their immediate surround¬ 

ings. . . . Silent objects such as lamp-posts and 

parked cars with their engines off can be heard 

by me as I approach them and pass them as 

atmosphere-thickening occupants of space, al¬ 

most certainly because of the way they absorb 

and/or echo back the sounds of my footsteps 

and Qther small sounds. ... It isn’t usually 

necessary to make sounds oneself to have this 

awareness, though it helps. Objects of head 

height probably slightly affect the air currents 

reaching my face, which helps towards my 

awareness of them—which is why some blind 

people refer to this kind of sense-awareness as 

their racial sense. 

Facial vision tends to be most highly devel¬ 

oped in those who are born blind or lose their 

sight at an early age; for the writer Ved Mehta, 

who has been blind since the age of four, it is 

so well developed that he walks confidently and 

rapidly without a cane, and it is sometimes dif¬ 

ficult for others to realize that he is blind. 

While the sound of one’s footsteps or one’s 

cane may suffice, other forms of echolocation 

have been reported. Ben Underwood developed 
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an astonishing, dolphinlike strategy of emit¬ 
ting regular clicks with his mouth and accu¬ 
rately reading the resulting echoes from nearby 
objects. He was so adept at moving about the 
world in this way that he was able to play field 

sports and even chess.15 
Blind people often say that using a cane en¬ 

ables them to “see” their surroundings, as touch, 

action, and sound are immediately transformed 
into a “visual” picture. The cane acts as a sen¬ 
sory substitution or extension. But is it possible 

to give a blind person a more detailed picture 
of the world, using more modern technology? 
Paul Bach-y-Rita was a pioneer in this realm 
and spent decades testing all sorts of sensory 

substitutes, though his special interest lay in 
developing devices that could help the blind by 
using tactile images. (In 1972, he published a 
prescient book surveying all the possible brain 
mechanisms by which sensory substitution 

might be realized. Such substitution, he empha¬ 
sized, would depend on the brain’s plasticity— 
and that the brain had any plasticity at all was 

a revolutionary concept at the time.) 

15. Ben, who had retinoblastoma, had both eyes removed at 
the age of three, but then, tragically, died at sixteen from a re¬ 
currence of his cancer. Videos of Ben and his echolocation can 
be seen at the website www.benunderwood.com. 
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Bach-y-Rita wondered if one might connect 

the output of a video camera, point by point, 

to the skin, allowing a blind subject to form a 

“touch picture” of his environment. This might 

work, he thought, because tactile information 

is organized topographically in the brain, and 

topographic accuracy is essential for forming a 

quasi-visual picture. Eventually, he began using 

tiny grids of a hundred or so electrodes on that 

most sensitive part of the body, the tongue. 

(The tongue has the highest density of sensory 

receptors in the body, and it also occupies the 

greatest amount of space, proportionally, in the 

sensory cortex. This makes it uniquely suitable 

for sensory substitution.) With this device, the 

size of a postage stamp, his subjects could form 

a crude but nevertheless useful “picture” on the 

tongue itself. 

Over the years, the sophistication of such de¬ 

vices has increased greatly, and prototypes now 

have four to six times the resolution of Bach-y- 

Rita’s early version. Bulky camera cables have 

been replaced by spectacles containing min¬ 

iature cameras, allowing subjects to direct the 

cameras by a more natural head movement. 

With this, blind subjects are able to walk across 

a room that is not too cluttered, or to catch a 

ball rolled towards them. 

Does this mean that they are now “seeing”? 
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Certainly, they are showing what behaviorists 

would call “visual behavior.” Bach-y-Rita spoke 

of how his subjects “learn [ed] to make percep¬ 

tual judgements using visual means of interpre¬ 

tation, such as perspective, parallax, looming 

and zooming, and depth estimates.” Many of 

these people felt as if they were seeing once 

again, and functional MRIs showed strong ac¬ 

tivations of visual areas in their brains while 

they were “seeing” with the camera. (“Seeing” 

occurred particularly when the subjects were 

able to move the camera voluntarily, pointing 

it here or there, looking with it. Looking was 

crucial, for there is no perception without ac¬ 

tion, no seeing without looking.) 

To restore sight to someone who once 

had it, whether by surgical means or by 

a sensory-substitution device, is one thing, 

for such a person would have an intact visual 

cortex and a lifetime of visual memories. But 

to give sight to someone who has never seen, 

never experienced light or sight, would seem to 

be impossible, in view of what we know about 

the brain’s critical periods and the necessity of 

at least some visual experience in the first two 

years of life to stimulate the development of the 

visual cortex. (Recent work from Pawan Sinha 
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and others, however, suggests that the criti¬ 

cal period may not be as critical as previously 

accepted.)10 Tongue vision has been tried with 

congenitally blind people, too, and with some 

success. One young musician, born blind, said 

she “saw” the conductor’s gestures for the first 

time in her life.17 Although the visual cortex 

in congenitally blind people is reduced in vol¬ 

ume by more than 25 percent, it can still, ap¬ 

parently, be activated by sensory substitution, 

and this has been confirmed, in several cases, 

by fMRIs.18 

16. See Ostrovsky et al., for example. 

17. Congenitally blind people, we might suppose, can have no 

visual imagery at all, since they have never had any visual expe¬ 

rience. And yet they sometimes report having clear and recog¬ 

nizable visual elements in their dreams. Helder Bertolo and his 

colleagues in Lisbon, in an intriguing 2003 report, described 

how they compared congenitally blind subjects with normal 

sighted subjects and found 'equivalent visual activity” (based 

on analysis of EEC alpha-wave attenuation) in the two groups 

while dreaming. The blind subjects were able, upon waking, to 

draw the visual components of their dreams, although they had 

a lower rate of dream recall. Bertolo et al. conclude, therefore, 

that "the congenitally blind have visual content in their dreams.” 

18. Would acquiring "sight” if one has never seen before be 

bewildering or enriching? For my patient Virgil, who was given 

sight, through surgery, after a lifetime of blindness, it was utterly 

incomprehensible at first, as I described in An Anthropologist 

on Mars. Thus although sensory-substitution technologies are 

exciting and promise a new freedom for blind people, we need 
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There is increasing evidence for the extraor¬ 

dinarily rich interconnectedness and interac¬ 

tions of the sensory areas of the brain, and the 

difficulty, therefore, of saying that anything is 

purely visual or purely auditory, or purely any¬ 

thing. The world of the blind can be especially 

rich in such in-between states—the intersen- 

sory, the metamodal—states for which we have 

no common language.19 

to consider equally their impact on a life that has already been 

constructed without sight. 

19. In a recent letter to his colleague Simon Hayhoe, John Hull 

expanded on this: 

For example, when the thought of a car occurs to me, al¬ 

though my front-line images are of recently touching the 

warm bonnet of a car, or of the shape of the car as I feel 

for the door handle, there are also traces of the appear¬ 

ance of the whole car, from pictures of cars in books, or 

memories of cars coming and going. Sometimes, when I 

have to touch a modern car, I am surprised to find that 

this memory trace does not correspond to reality, and 

that cars are not the same shape they were twenty-five 

years ago. 

There is a second point. The fact that an item of 

knowledge is so much buried in the sense or senses that 

first received it, means for me that I am not always sure 

whether my image is visual or not. The trouble is that tac¬ 

tile images of the shape and feel of things also often seem 

to acquire a visual content, or one cannot tell if the three- 

dimensional memory shape is being mentally represented 

by a visual or a tactile image. So even after all these years, 

the brain cant sort out where it is getting stuff from. 
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On Blindness is an exchange of letters be¬ 

tween the blind philosopher Martin Milligan 

and a sighted philosopher, Bryan Magee. While 

his own nonvisual world seems coherent and 

complete to him, Milligan realizes that sighted 

people have access to a sense, a mode of knowl¬ 

edge, denied him. But congenitally blind peo¬ 

ple, he insists, can (and usually do) have rich 

and varied perceptual experiences, mediated by 

language and by imagery of a nonvisual sort. 

Thus they may have a “mind’s ear” or a “mind's 

nose.” But do they have a mind’s eye? 

Here Milligan and Magee cannot reach 

agreement. Magee insists that Milligan, a blind 

man, cannot have any real knowledge of the 

visual world. Milligan disagrees and maintains 

that even though language only describes peo¬ 

ple and events, it can sometimes stand in for 

direct experience or acquaintance. 

Congenitally blind children, it has often 

been noted, tend to have superior memories 

and be precocious verbally. They may develop 

such fluency in the verbal description of faces 

and places as to leave others (and perhaps them¬ 

selves) uncertain as to whether they are actually 

blind. Helen Keller’s writing, to give a famous 

example, startles one with its brilliantly visual 

quality. 

I loved reading Prescott’s Conquest of Mex- 



THE MIND’S EYE ' 313 

ico and Conquest of Peru as a boy, and felt that 

I “saw’’ these lands through his intensely vi¬ 

sual, almost hallucinogenic descriptions. I was 

amazed to discover, years later, that Prescott 

had not only never visited Mexico or Peru; he 

had been virtually blind since the age of eigh¬ 

teen. Did he, like Torey, compensate for his 

blindness by developing huge powers of visual 

imagery, or were his brilliant visual descriptions 

simulated, in a way, made possible by the evoc¬ 

ative and pictorial powers of language? To what 

extent can description, picturing in words, pro¬ 

vide a substitute for actual seeing or for the vi¬ 

sual, pictorial imagination? 

After becoming blind in her forties, Arlene 

Gordon found language and description in¬ 

creasingly important; it stimulated her pow¬ 

ers of visual imagery as never before and, in a 

sense, enabled her to see. “I love traveling,” she 

told me. “I saw Venice when I was there.” She 

explained how her traveling companions would 

describe places, and she would then construct 

a visual image from these details, her reading, 

and her own visual memories. “Sighted people 

enjoy traveling with me,” she said. “I ask them 

questions, then they look and see things they 

wouldn’t otherwise. Too often people with sight 

don’t see anything! It’s a reciprocal process—we 

enrich each other’s worlds.” 



314 • THE MIND’S EYE 

There is a paradox here—a delicious one— 

which I cannot resolve: if there is indeed a 

fundamental difference between experience 

and description, between direct and mediated 

knowledge of the world, how is it that lan¬ 

guage can be so powerful? Language, that most 

human invention, can enable what, in prin¬ 

ciple, should not be possible. It can allow all 

of us, even the congenitally blind, to see with 

another person’s eyes. 
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n The Minds Eye, Oliver Sacks tells 

the stories of people who are able to 

navigate the world and communicate 

with others despite losing what many of 

us consider indispensable senses and 

abilities: the power of speech, the 

capacity to recognize faces, the sense of 

three-dimensional space, the ability to 

read, the sense of sight. For all of these 

people, the challenge is to adapt to a 

radically new way of being in the world. 

Sacks explores some very strange 

paradoxes—people who can see perfectly 

well but cannot recognize their own children, and blind people who 

become hyper-visual or who navigate by “tongue vision.” He also 

considers more fundamental questions: How do we see? How do we 

think? How important is internal imagery—or vision, for that 

matter? Why is it that, although writing is only five thousand years 

old, humans have a universal, seemingly innate, potential for reading? 

The Minds Eye is a testament to the complexity of vision and 

the brain and to the power of creativity and adaptation. And it 

provides a whole new perspective on the power of language and 

communication, as we try to imagine what it is to see with another 

person’s eyes, or another person’s mind. 
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