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CHAPTER ¢

T}\I’OUSE’I the LOOLiﬂS Giass

The world is not only gueerer than we tmagine
it is gueever than we can imagine.

—/.B.S. HALDANE

Who was this rolling out of the bedroom in a wheelchair? Sam couldn’t
believe his eyes. His mother, Ellen, had just returned home the night
before, having spent two weeks at the Kaiser Permanente hospital re-
cuperating from a stroke. Mom had always been fastidious about her
looks. Clothes and makeup were Martha Stewart perfect, with beautifully
coiffed hair and fingernails painted in tasteful shades of pink or red. But
today something was seriously wrong. The naturally curly hair on the
feft side of Ellen’s head was uncombed, so that it stuck out in little
nestlike clumps, whereas the rest of her hair was neatly styled. Her green
shawl was hanging entirely over her right shoulder and dragging on the
floor. She had applied rather bright red lipstick to her upper right and
lower right lips, leaving the rest of her mouth bare. Likewise, there was
a trace of eyeliner and mascara on her right eye but the left eye was
unadorned. The final touch was a spot of rouge on her right cheek—

I13
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very carefully applied so as not to appear as if she were trying to hide
her ill health but enough to demonstrate that she still cared about her
looks. It was almost as though someone had used 2 wet towel to erase
all the makeup on the left side of his mother’s face!

“Good grief!” cried Sam. “What did you do to your makeup:?”

Ellen raised her eyebrow in surprise. What was her son talking about?
She had spent half an hour getting ready this morning and felt she looked
as good as she possibly could, given the circumstances.

Ten minutes later, as they sat cating breakfast, Ellen ignored all the
food on the left side of her plate, including the fresh-squeezed orange
Juice she so loved.

Sam raced for the phone and called me, as one of the physicians who
had spent time with his mother at the hospital. Sam and I had gotten
to know one another while I had been seeing a stroke patient who shared
a room with his mother. “It’s ] right,” I said, “don’t be alarmed. Your
mother is suffering from a common neurological syndrome called hemi-
neglect, a condition that often follows strokes in the right brain, espe-
cially in the right parietal lobe. Neglect patients are profoundly
indifferent to objects and events in the left side of the world, sometimes
including the left side of their own bodies.”

“You mean she’s blind on the left side?”’

“No, not blind. She just doesn’t pay attention to what’s on her left.
~ That’s why we call it neglect.”
~ The next day I was able to demonstrate this to Sam’s satisfaction by

i Ellen. T sat directly in front of her and

¢ and try not to move your eyes.” When
, ndex finger up near her face, just to the
left of her nose, and wiggled it vigorously.,

“Ellen, what do you see?”

“I see a finger wiggling,” she replied.

“Okay,” I said. “Keep your eyes fixed on the same spot on my nose,”
Then, very slowly and casually, I raised the same finger to the same
position, just left of her nose. But this time I was careful not to move it
abruptly. “Now what do you see?”’

Ellen looked blank, Without having her attention drawn to the fin-
ger—via motion or other strop
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For the same reason, Ellen fails to notice the left side of her face in a
mirror, forgets to apply makeup on the left side of her face, and doesn’t
comb her hair or brush her teeth on that side. And, not surprisingly, she
even ignores all the food on the left side of her plate. But when her son
points to things in the neglected area, forcing her to pay attention, Ellen
might say, ‘““Ah, how nice. Fresh-squeezed orange juice!” or “How em-
barrassing. My lipstick is crooked and my hair unkempt.”

Sam was baffled. Would he have to assist Ellen for the rest of her life
with simple day-to-day chores like applying makeup? Would his mother
remain like this forever, or could I do something to help ber?

I assured Sam that I’d try to help. Neglect is a fairly common problem’
and D've always been intrigued by it. Beyond its immediate relevance to
a patient’s ability to care for herself, it has profound implications for
understanding how the brain creates a spatial representation of the world,

\how it deals with lefc and right and how we are able~at a moment’s
’ notice—to pay attention to different portions of the visual scene. The

great German philosopher Immanuel Kant became so obsessed with our
“innate” concepts of space and time that he spent thirty years pacing up
and down his veranda thinking about this problem. (Some of his ideas
later inspired Mach and Einstein.) If we could somehow transport Ellen
back in a time machine to visit him, I’'m sure he’d be just as fascinated
by her symptoms as you or I and would wonder whether we modern
scientists had any inkling of what causes this strange condition.

When you glance at any visual scene, the image excites receptors in
your retina and sets in motion a complex cascade of events that culminate
in your perception of the world. As we noted in earlier chapters, the
message from the eye is first mapped onto an area in the back of brain
called the primary visual cortex. From there it is relayed along two path-
ways, the how pathway to the parietal lobe and the what pathway to the
temporal lobe (sce Figure 4.5, Chapter 4). The temporal lobes are con-
cerned with recognizing and naming individual objects and responding
to them with the appropriate emotions. The parietal lobes, on the other
hand, are concerned with discerning the spatial layout of the external
world, allowing you to navigate through space, reach out for objects,
dodge missiles and otherwise know where you are. This division of labor
between temporal and parietal lobes can explain almost all of the peculiar
constellation of symptoms one sees in neglect patients in whom one
parietal lobe—especially the right—is damaged, as is the case with Ellen.
If you let her wander around by herself, she will not pay attention to the
left side of space and anything that happens in it. She will even bump
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into objects on her left side or stub her left toe on a raised pavement.
(Il later explain why this doesn’t happen with left parictal damage.)
However, because Ellen’s temporal lobes are still intact, she has no dif-
ficalty recognizing objects and events as long as her attention is drawn
to them.

But “‘attention” is a loaded word, and we know even less about it
than we do about neglect. So the statement that the neglect arises from
a “failure to pay attention’ doesn’t really tell us very much unless we
have a clear notion of what the underlying neural mechanisms might be.
(I’s a bit like saying that iliness results from a failure of health.) In
particular, one would like to know how a normal person—you or I—is
able to attend selectively to a single sensory input, whether you are trying
to listen to a single voice amid the background din of voices at a cocktail
party or just trying to spot a familiar face in a baseball stadium. Why do
we have this vivid sense of having an internal searchlight, one that we
can direct at different objects and events around us??

We now know that even so basic a skill as attention requires the par-
ticipation of many far-flung regions of the brain. We’ve already talked
about the visual, auditory and somatosensory systems, but other special
brain regions carry out equally important tasks. The reticular activating
system—a tangle of neurons in the brain stem that projects Pd to
vast regions of the brain—activates the entire cerebral coigg,x;’ eading to
arousal and wakefulness, or—when needed==ga-ss5all porfion of the cor- !
tex, leading to selective attention. Tl-{limbi'c system.4$§ concerned with
emotional behavior and evaluation of ¢ otional si
tential value of events in the external world. T
cerned with more abstract processes like ju Oresight and
planning. All of these areas are interconnected in a positive feedback
loop—a recursive, echolike reverberation—that takes a stimulus from the
outside world, extracts its salient features and then bounces it from re-
gion to region, before eventually figuring out what it is and how to
respond to it.? Should I fight, flee, eat or kiss? The simultancous de-
ployment of all these mechanisms culminates in perception.

When a large, threatening stimulus—say, an image of a menacing fig-
ure, perhaps a mugger looming toward me on the street in Boston—
first comes into my brain, I haven’t the slightest idea of what it is. Before
I can determine, aha, perhaps that’s a dangerous person, the visual in-
formation is evaluated by both the frontal lobes and the limbic system
for relevance and sent on to a small portion of the parietal cortex, which,
in conjunction with appropriate neural connections in the reticular for-
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mation, enables me to direct my attention to the looming figure. It forces
my brain to swivel my eyeballs toward something important out there in
the visual scene, pay selective attention to it and say, “Aha!”

But imagine what would happen if any part of this positive feedback
loop were interrupted so that the whole process was compromised. You
would then no longer notice what was happening on one side of the
world. You would be a neglect patient.

But we still have to explain why neglect occurs primarily after injury
to the right parietal lobe and not to the left. Why the asymmetry?
Though the real reason continues to elude us, Marcel Mesulam of Har-
vard University has proposed an ingenious theory. We know that the left
hemisphere is specialized for many aspects of language and the right
hemisphere for emotions and “‘global” or holistic aspects of sensory
processing. But Mesulam suggests there is another fundamental differ-
ence. Given its role in holistic aspects of vision, the right hemisphere has
a broad “searchlight” of attention that encompasses both the entire left
and entire right visual fields. The left hemisphere, on the other hand, has
a much smaller searchlight, which is confined entirely to the right side
of the world (perhaps because it is so busy with other things, such as
language). As a result of this rather odd arrangement, if the left hemi-
sphere is damaged, it loses its searchlight, but the right can compensate
because it casts a searchlight on the entire world. When the right hem-
isphere is damaged, on the other hand, the global scarchlight is gone
but the left hemisphere cannot fully compensate for the loss because its
searchlight is confined only to the right side. This would explain why
neglect is only seen in patients whose right hemisphere is damaged.

So neglect is not blindness, but rather a general indifference to objects
and events on the left. But how profound is this indifference? After all,
even you and I, when driving home from work ignoring familiar terrain,
will perk up immediately if we see an accident. This suggests that at some
level the unattended visual information from the road must have been
getting through. Is Ellen’s indifference an extreme version of the same
phenomenon? Is it possible that even though she doesn’t notice things
consciously, some of the information ““leaks” through? Do these patients
at some level ““see” what they don’t see? This is not an easy question to
answer, but in 1988 two Oxford researchers, Peter Haligan and John
Marshall,* took up the challenge. They devised a clever way to demon-
strate that neglect patients are subconsciously aware of some of the things
that are going on on their left side, even though they appear not to be.
They showed patients drawings of two houses, one below the other, that



118 / PHANTOMS IN THE BRAIN

were completely identical except for one salient feature—the house on
the top had flames and smoke spewing from windows on the left. They
then asked the patient whether the houses looked the same or different.
The first neglect patient whom they studied said, not surprisingly, that
the houses looked identical, since he did not pay attention to the left
side of either drawing. But when forced to choose—“Come on, now,
which house would you rather live in?’—he picked the bottom house,
the one not on fire. For reasons he could not express, he said that he
“preferred” that house. A form of blindsight, perhaps? Could it be that
even though he is not paying attention to the left side of the house,
some of the information about the flames and smoke leaks through to
his right hemisphere through some alternate pathway and alerts him to
danger? The experiment implies once again that there is no blindness in
the left visual field, for if there were, how could he process this level of
detail about the left side of the house under any circumstances?

Neglect stories are very popular with medical students. Oliver Sacks®
tells the strange tale of a woman who, like many left hemineglect pa-
tients, ate food only from the right side of her plate. But she knew what
was up and realized that if she wanted all her dinner, she had to shift
her head, so as to see the food on the left. But given her general indif-
ference to the left and reluctance even to look to the left she adopted a
comically ingenious solution. She rolled her wheelchair in a huge circle
to the right, traveling 340 degrees or so until finally her eyes would fall
on the uneaten food. That consumed, she’d make another rotation, to
eat the remaining half of the food on her plate, and so on, round and
round, until it was gone. It never occurred to her that she could just
turn left because—for her—the left simply didn’t exist.

One morning not long ago while I was fixing the sprinkler system in
our yard, my wife brought me an interesting-looking letter. 1 receive
many letters cach week, but this one was postmarked from Panama and
had an exotic stamp and curious lettering. I wiped my hands on a towel
and started to read a rather eloquent description of what it feels like to
suffer from hemineglect.

“When I came to, other than having a severe headache, T perceived
absolutely no adverse effects of my mishap,” wrote Steve, a former Navy
captain who had heard about my interest in neglect and wanted to sec
me in San Diego for a consultation. “In fact, other than a headache, 1
felt good. Not wanting to worry my wife—knowing full well I’d had a
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heart attack and that the head pain was subsiding—I told her that she
should not worry; 1 was fine.

“She responded, ‘No, you’re not, Steve. You’ve had a stroke!’

““A stroke? This statement left me both surprised and slightly amused.
I’d seen stroke victims on television and in real life, people who either
stared into nothingness or showed clear signs of paralysis in a limb or in
the face. Since I perceived none of these symptoms, I could not believe
my wife was anywhere near correct.

“Actually, I was completely paralyzed on the left side of my body.
Both my left arm and left leg were affected as well as my face. Thus
began my odyssey into a strange warped world.

“To my mind, I was fully aware of all parts of my body on the right
side. The left side simply did not exist! You might feel I’'m exaggerating,.
Someone looking at me would see a person with limbs that, though
paralyzed, obviously exist and are just as obviously connected to my
body. '

““When I shaved, I neglected the left side of my face. When I dressed,
I would incessantly leave the left arm outside its sleeve. I would incor-
rectly button the right button side of my clothing to the lett buttonholes,
even though I had to complete this operation with my right hand.

“There is no way,” Steve concluded, “that you can have any idea of
what happens in Wonderland unless a denizen describes it to you.”

Neglect is clinically impostant.for.two.reasons. First, although a ma-
jority of patients recover completely after a few weeks, there is a subset
in whom the disorder can persist indefinitely. For them, neglect remains
a genuine nuisance even though it may not be a life-threatening disorder.
Second, even those patients who scem to recover from neglect quickly
can be seriously handicapped because their indifference to the left during
the first few days hinders rehabilitation. When a physical therapist urges
them to exercise the left arm, they don’t see the point in doing so be-
cause they don’t notice that it is not performing well. This is a problem
because in stroke rehabilitation most recovery from paralysis occurs in
the first few weeks and after this “window of plasticity,” the left hand
tends not to regain function. Physicians, therefore, do their utmost to
coax people into using their left hands and legs in the first few weeks—a
task frustrated by the neglect syndrome.

Is there some trick you could use to make the patient accept the left
side of the world and start noticing that her arm was not moving? What
would happen if you put a mirror on the patient’s right side at right
angles to her shoulder? (If she were sitting in a phone booth, this would
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correspond to the right wall of the booth.) If she now looks in the
mirror, she will see the reflection of everything on her left side, including
. people, events and objects, as well as her own left arm. But since the
t reflection itself is on the right—in her nonneglected field—would she
suddenly start paying attention to these things? Would she realize that
these people, events and objects were on her left even though the re-
flection of them is on the right? If it worked, a trick of this kind would
be nothing short of a miracle. Efforts to treat neglect have frustrated
paticnts and physicians alike ever since the condition was first clinically
described more than sixty years ago.

I telephoned Sam and asked whether his mother, Ellen, might be
interested in trying out the mirror idea. It might help Ellen recover more
quickly and it was easy enough to try.

The manner in which the brain deals with mirror reflections has long
fascinated psychologists, philosophers and magicians alike. Many a child
has asked the question “Why does a mirror reverse things left to right
but not reverse them upside down? How does the mirror ‘know’ which
way it should reverse?”’—a question that most parents find embarrass-
ingly difficult to answer. The correct answer to this question comes from
the physicist Richard Feynman (as quoted by Richard Gregory, who has
written a delightful book on this topic).®

Normal adults rarely confuse a mirror reflection for a real object. When
you spot a car fast approaching you in your rearview mirror, you don’t
jam on your brakes. You accelerate forward even though it appears that
the image of the car is approaching rapidly from the front. Likewise, if
a burglar opened the door behind you as you were shaving in the bath-
room, you’d spin around to confront him—not attack the reflection in
the mirror. Some part of your brain must be making the needed correc-
tion: The real object is behind me even though the image is in front
of me.”

But like Alice in Wonderland, patients like Ellen and Steve seem to
inhabit a strange no-man’s-land between illusion and reality—a “warped
world,” as Steve called it, and there is no easy way to predict how they
will react to a mirror. Even though all of us, neglect patients and normal
people alike, are familiar with mirrors and take them for granted, there
is something inherently surrealistic about mirror images. The optics are
simple enough, but no one has any inkling of what brain mechanisms
are activated when we look at a mirror reflection, of what brain processes
are involved in our special ability to comprehend the paradoxical juxta-
position of a real object and its optical “twin.”” Given the right parietal
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lobe’s important role in dealing with spatial relationships and “holistic™
aspects of vision, would a neglect patient have special problems dealing
with mirror reflections?

When Ellen came to my lab, I first conducted a series of simple clinical
tests to confirm the diagnosis of hemineglect. She flunked every one of
them. First, I asked her to sit on a chair facing me and to look at my
nose. I then took a pen, held it up to her right ear and began to move
it slowly, in a sweeping arc, all the way to her left ear. I asked Ellen to
follow the pen with her cyes, and she did so with no trouble until I
reached her nose. At that point her eyes began to wander off, and soon
she was looking at me, having “lost sight of” the pen near her nose.
Paradoxically, a person who is really blind in her left visual field wouldn’t
display this behavior. If anything, she would try to move her eyes ahead
of the pen in an effort to compensate for her blindness.

Next, I showed Ellen a horizontal line drawn on a sheet of paper and
asked her to bisect it with a vertical mark. Ellen pursed her lips, took the
pen and confidently placed a mark to the far right of the line because
for her only half a line existed—the right half—and she was presumably
marking the center of that half.®

When I asked her to draw a clock, Ellen made a full circle instead of

jist a half circle. This is a fairly common response because circle drawing
is a highly overlearned motor response and the stroke did not compro-
mise it. But when it came time for Ellen to fill in the numbers, she
stopped, stared hard at the circle and then proceeded to write the num-
bers 1 to 12, cramped entirely on the right side of the circle!

 pyFinally, T took a sheet of paper, put it in front of Ellen and asked her
W "to draw a flower.

“What kind of flower?”” she said.

“Any kind. Just an ordinary flower.”

Again, Ellen paused, as if the task were difficult, and finally drew an-
other circle. So far so good. Then she painstakingly drew 2 series of little
petals—it was a daisy—all scrunched on the right side of the flower (Fig-
ure 6.1).

“That’s fine, Ellen,” T said. “Now I want you to do something dif-
ferent. I want you to close your eyes and draw a flower.”

Ellen’s inability to draw the left half of objects was to be expected,
since she ignores the left when her eyes are open. But what would happen
with them closed? Would the mental representation of a flower—the
daisy in her mind’s eye—be a whole flower or just half of one? In other
words, how deep does the neglect reverberate into her brain?
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Figure 6.1 Draw;
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After a half-hour break, we returned to the lab to try out the mirror.
She sat in her wheelchair, fluffing up her hair with her good hand, and
smiled sweetly. I stood on her right holding a mirror on my chest so
that when Ellen faced straight forward in the chair, the mirror was paralle]
to the right arm of the wheelchajr (and her profile) and about two feet

away from her nose. I then asked her to turn her head about sixty degrees
and look into the mirror.

From this vantage point Ellen ca
world reflected in the mirror. She
side, $0 to speak, and she knows
knows that it is reflecting objects

n clearly see the neglected side of the
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about the left side of the world is now coming from the right side—the
nonneglected side—would the mirror help her “overcome’ her neglect
so that she correctly reached for the objects on the left, just as a normal
person might? Or would she say to herself, “Oops, that object is really
in my neglected field, so let me ignore it.” The answer, as so often
happens in science, was that she did neither. In fact, she did something
completely outlandish.

Ellen looked in the mirror and blinked, curious about what we were
up to. It ought to have been obvious to her that it was a mirror since it
had a wooden frame and dust on its surface, but to be absolutely sure,
I asked, “What is this I am holding?”” (Remember 1 was behind the
mirror, holding it.}

She replied without hesitating, ““A mirror.”

T asked her to describe her eyeglasses, lipstick and clothing while look-
ing straight into the mirror. She did so with no trouble. On receiving a
cue, one of my students standing on Ellen’s left side held out a pen so
that it was well within the reach of her good right hand but entirely
within the neglected left visual field. (This turned out to be about eight
inches below and to the lefc of her nose.) Ellen could see my student’s
arm as well as the pen clearly in the mirror, as there was no intent to
deceive her about the presence of a mirror.

“Do you see the pen?”

“Yes.”

“Okay, please reach out and grab it and write your name on this pad
of paper I’ve placed in your lap.”

Imagine my astonishment when Ellen lifted her right hand and with-
out hesitation went straight for the mirror and began banging on it
repeatedly. She literally clawed at it for about twenty seconds and said,
obviously frustrated, “It’s not in my reach.”

When I repeated the same process ten minutes later, she said, “It’s
behind the mirror,” and reached around and began groping with my
belt buckle.

A little later she even tried peeking over the edge of the mirror to
look for the pen.

So Ellen was behaving as though the reflection were a real object that
she could reach out and grab. In my fiftecen-year career, I’d never seen
anything like this—a perfectly intelligent, levelheaded adult making the
absurd blunder of thinking that an object was actually inside the mirror,

We wanted to make sure that Ellen’s behavior did not arise from some
clumsiness of her arm movements or a failure to understand what mirrors
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are. So we simply tried placing the mirror at arm’s length in front of her,
just like a bathroom mirror at home. This time the pen appeared just
behind and above her right shoulder (but just outside her visual field).
She saw it in the mirror and her hand went straight back behind her to
grab it. So her failure in the earlier task could not be explained by claim-
ing that she was disoriented, clumsy or confused as a result of her stroke.

We decided to give a name to Ellen’s condition—“mirror agnosia®
or “the looking glass syndrome” in honor of Lewis Carroll. Indeed,
Lewis Carroll is known to have suffered from migraine attacks caused by
arterial spasms. If they affected his right parietal lobe, he may have suf-
fered momentary confusion with mirrors that might not only have in-
spired him to write Through the Looking Glass but may help explain his
general obsession with mirrors, mirror writing and left-right reversal. One
wonders whether Leonardo da Vinci’s preoccupation with left-right re-
versed writing had a similar origin.

The looking glass syndrome was intriguing to watch, but it was also
frustrating because I had initially hoped for the exact opposite reaction—
that the mirror would make Ellen more aware of the left side of the
world and help with rehabilitation,

The next step was to find out how widespread this syndrome is. Do
all neglect patients behave like Ellen? In testing another twenty patients,
I found that many had the same kind of mirror agnosia. They would
reach into the mirror for the pen or a piece of candy when it was held
in the neglected field. They knew perfectly well they were looking into
a mirror and yet they made the same mistake as Ellen.

Not all of the patients made this error, however. Some of them initially
looKed perplexed, but upon seeing the reflection of the pen or candy in
the mitror, they chuckled, and—with a conspiratorial air—reached cor-
rectly for the object on the left just as you or I might. One patient even
turned his head to the left—something he was ordinarily reluctant to
do—and beamed triumphantly as he snatched the reward. These few
patients were clearly paying attention to objects they had previously ig-
nored, raising a fascinating therapeutic possibility. Will repeated exposure

to the mirror help some people overcome fieglect, gradually becoming
more aware of the left side of the world?® We are hoping to try this
someday in the clinic.

Therapy aside, the scientist in me is equally intrigued by mirror ag-
nosia~—~the patient’s faslure to reach correctly for the real object. Even
my two-year-old son, when shown candy only visible in the mirror, gig-
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gled, turned around and snatched the sweet. Yet the much older and
wiser Ellen could not do this.

I can think of at least two interpretations of why she might lack this
ability. First, it’s possible that the syndrome is caused by her neglect. It’s
as though the patient was saying to herself, unconsciously, “Since the
reflection is in the mirror, the object must be on my left. But the left
does not exist on my planet—therefore, the object must be inside the
mirror.” However absurd this interpretation may seem to us with our
intact brains, it’s the only one that would make any sense to Ellen, given
her “‘reality.”

Second, the looking glass syndrome may not be a direct consequence
of neglect, even though it is usually accompanied by neglect. We know
that when the right parictal lobe is damaged, patients have all kinds of
difficulties with spatial tasks, and the looking glass syndrome may simply
be an especially florid manifestation of such deficits. Responding correctly
to a mirror image requires you simultaneously to hold in your mind the
reflection as well as the object that is producing it and then perform the
required mental gymnastics to locate correctly the object that produced
the reflection. This very subtle ability may be compromised by lesions in
the right parietal lobe, given the important role of that structure in deal-
ing with spatial attributes of the world. If so, mirror agnosia might pro-
vide a new bedside test for detecting right parietal lesions.'® In an age
of escalating costs of brain imaging, any simple new test would be a
useful addition to the neurologist’s diagnostic kit.

The strangest aspect of the looking glass syndrome, however, is lis-
tening to patients’ reactions.

“Doctor, why can’t I reach the pen?”

“The darn mirror is in the way.”

“The pen is inside the mirror and I can’t reach it!”

“Ellen, I want you to grab the real object, not the reflection. Where
is the real object?”” She replied, ‘““The real object is out there behind the
mirror, doctor.”

It’s astonishing that the mere confrontation with a mirror flips these
patients into the twilight zone so that they are unable—or reluctant—
to draw the simple logical inference that since the reflection is on the
right, the object producing it must be on the left. It’s as though for these
patients even the laws of optics have changed, at least for this small corner
of their universe. We ordinarily think of our intellect and “‘high-level”
knowledge—such as laws concerning geometrical optics—as being im-
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mune to the vagaries of sensory input. But these patients teach us that
this is not always true. Indeed, for them it’s the other way around. Not
only is their sensory world warped, but their knowledge base is twisted
to accommodate the strange new world they inhabit.}* Their attention
deficits seem to permeate their whole outlook, rendering them unable
to tell whether a mirror reflection is a real object or not, even though
they can carry on normal conversations on other topics—politics, sports
or chess—just as well as you or I. Asking these patients what is the “true
location” of the object they see in the mirror is like asking a normal
person what is north of the North Pole. Or whether an irrational number
(like the square root of 2 or 7 with a never-ending string of decimals}
really exists or not. This raises profound philosophical questions about
how sure we can be that our own grasp on reality is all that secure. An
alien four-dimensional creature watching us from his four-dimensional
world might regard our behavior to be just as perverse, inept and ab-
surdly comical as we regard the bumblings of neglect patients trapped in
their strange looking-glass world.




