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Author’s Note

ON THE CANTED CEILING above my desk is a map of the brain. It shows the frontal lobe and temporal lobe and parietal lobe and occipital lobe as if they were places to visit—Rome, Milan, Trieste, San Remo. The map, of course, is dumb. It says nothing about what goes on in those places: that deep in the middle of the temporal lobe, which itself is deep in the middle of the brain, there is a tiny, cashew-shaped region called the hippocampus that is essential to forming new memories, or that the prefrontal cortex, which sits behind the eyebrows, is vital to foresight and being polite and paying attention, or that the occipital lobe, which brings up the rear of the brain, is central to sight itself.

I look at that map sometimes and think about how it is my own brain apprehending it, and that to do so, it is traveling express. And then my mind, declaring its independence from my brain, begins to wander among the events of the day, past and future, and plans for summer vacation, and concern for a friend who is sick and the dog in the yard, but never getting so far afield that it doesn’t heed its own call back.

Near the map, tacked to the wall, is a picture of the brain that is doing all of that and all of this—this writing, thinking, typing, seeing—my brain, in bright colors, which was taken a few years ago in California. When I look at that picture I am not only seeing it, but recalling that day, or aspects of it, so much has gone out with the tide. I took notes on that trip, and carried a digital recorder, and have read and reread those notes over the years, and listened to the conversations, so I remember that day better than most, and what I remember comes with a certain confidence, but even so it is fuzzy. I cannot say, for instance, what kind of rental car I drove, or what book I was reading later that afternoon when I went to the beach, or which beach, specifically, it was.

We rely on memory not only to remember, but to walk and dream and talk and smell and plan and fear and love and think and learn and more and more and more. Memory is how we know the world—that is a tree, this is a sentence—and know ourselves—I like chocolate ice cream, I am a singer—and know ourselves in the world. Amnesiacs make the case well: it is not, simply, that they don’t remember their name or where they live, it is that absent memory, they are strangers to themselves. The English philosopher John Locke believed that we came into the world with our mind a blank slate, a “tabula rasa,” ready for the pen of experience to inscribe. It’s a perfect metaphor (even if it’s not exactly true), because it works to describe what it’s like to gain knowledge, and what it’s like to lose your mind. Stroke by uneven stroke, the eraser plies the board.

My father, before he died at the age of seventy-seven, had begun to know this intimately, though never to the extent that the board was wiped so clean that he approached Locke’s natal state. He knew, and he talked about it—about how frustrating it was to read the newspaper and then have to read it again, or to stare at a can opener, not knowing what it was for, or to pick up the phone to call a friend, whose funeral he’d attended two years earlier.

While it might have been natural for me to worry that my father’s fate someday would be my own, I didn’t, really. The doctor said he didn’t have Alzheimer’s disease, and since Alzheimer’s disease tends to run in families, I figured I was safe. This was not one of those calculate-your-odds kind of conclusions. It wasn’t a calculation at all. At best it was a passing thought. Call it denial, call it repression, or maybe arrogance, I just figured that if he didn’t have AD, what was it to me?

But later, after he was gone, and all that was left were my memories, some photos, and the key-chain recorder my mother made him carry like a pair of military dog tags at the end in case he got lost, into which he spoke his name, his phone number, and his street address in the flattest of voices, I began to wonder. What if the doctor had been wrong? Almost everyone I knew had a parent or an in-law or a favorite aunt or a colleague or a neighbor or a grandfather or a friend or a friend of a friend who had Alzheimer’s, as if the standard six degrees of separation had been universally abridged to one or two. But another question bothered me more: what if the doctor had been right? What I mean is: what if my father hadn’t been sick?

This was not a wishful fantasy about what my father’s last years would have been like if, when going to the basement to sort the recycling, he didn’t lose track of which items went in which bin and stood there, paralyzed by confusion, for half an hour, or if he hadn’t thought he’d filed his income tax when he hadn’t. He knew who his children were. He remained interested in politics. He had never needed to activate the key-chain recorder. The question, rather, was a kind of private, one-person, one-vote referendum on sickness and health: if he wasn’t sick, what was going on?

Since it is the nature of questions to beget more questions before they yield answers, I soon stopped thinking about my father, specifically, or about myself, even when I wondered why, for instance, the memory of a forty-four-year-old was generally better than the memory of a seventy-seven-year-old (or was it?), and why the memory of a twenty-six-year-old was better than both. The answer to this was not as obvious as it might appear. If age were the culprit, what, precisely, was it stealing?

In the popular literature I kept coming across references to the brain that made it sound like a muscle. “Use it or lose it” was the standard dogma. I read countless self-help books that promised to help their readers “use it,” and compiled a stack of newspaper articles that touted crossword puzzles and sudokus as the mental equivalents of jogging and strength-training, and the more of these I looked at, the more curious it all seemed to me: I understood that these activities were supposed to be good for you because, apparently, they built mental muscle, but why was that? Was there a physiological response to crossword puzzles, something that happened to the body by doing them, and just whom did they help? Anyone of any age? People with mild memory problems? The worried well? People who were sick? And if they were beneficial for people who were sick as well as people who were not, was that because the same thing was going wrong in the healthy brains that had already gone awry in pathological ones?

The questions piled up in my notebook, a sign, perhaps, that I was using my brain, but to what end? Books evolve idiosyncratically, their single law of natural selection being, it seems, that they choose you. I began calling up neuroscientists and spending time with doctors and sometimes their patients. They were in New York, New Haven, San Francisco, Minnesota, Massachusetts, Chicago, Los Angeles, and Irvine. They were in England and the Dominican Republic and Canada and Italy and Iceland. To friends or acquaintances who, upon hearing what I was doing, told me their particular memory complaint or expressed a more generalized worry, I could tell them how many smart and committed people were out there looking for genes and molecules, developing drugs and vaccines, searching out cures and therapies in plants and minerals already at hand. These bench scientists and clinicians were making headway. Moore’s law—the one about the speed of microprocessors doubling every eighteen months—didn’t quite apply, but there was progress being made and I was seeing it. (I was also seeing rogues and patent medicine salesmen, but doesn’t every court have its jesters?)

The other thing I kept running into was lots of exclamations. A week couldn’t go by, it seemed, without an announcement of a breakthrough drug, a breakthrough gene, a breakthrough gene mutation, a breakthrough cognitive therapy, a breakthrough food, a breakthrough herb—so many breakthroughs that it seemed as though whatever wall there had been between us and the dark should have come down already, letting us bask in the sunshine of the eternal mind cure. But hey, not so fast.

Before a drug can come to market, before a therapy can be designed, and (more often than not) before a body can be healed, you have to know where the problem lies. In medicine that knowledge is often found at the cellular or molecular or genetic level, somewhere in the mix of proteins of which we are made. To get through the hyperbole and hype and promises and platitudes that now attend to most public discussions about memory (which almost always, these days, seem to be about memory impairment), I had to find out what the molecular biologists and cell biologists and biochemists and geneticists knew. This meant spending time in brain-scanning suites and chemistry labs and mice nurseries and hospitals and pharmaceutical companies, and attending scientific meetings, and reading research papers with unintelligible titles. Because there are now many ways to look at the brain, I also made sure mine was examined using each of them, in honor of one of the first scientists of memory, Hermann Ebbinghaus, who made it a point to experiment upon himself. Still, as a neuroscientist at Yale pointed out to me, “you can’t tell much from an N of 1.”

In our own lives, by definition, we are always Ns of 1, which is one reason why the prospect of getting sick can be so scary, and why being sick is scarier still, especially if either of those conditions entails the loss of self. (Can there be an N of-1?) If we’re lucky, of course, our Ns connect—directly, contiguously, through each other—which is how families and communities are formed. It is also how, in science, evidence mounts and findings are made and then confirmed.

In the years that I was writing this book, crucial findings about memory loss and Alzheimer’s and normal memory and medicines and cognitive therapy were made and confirmed, and even where they were not, the ball was pushed farther up the pitch. From my seat the view has been outstanding, and from what I have seen there are many reasons to cheer.

Ripton, Vermont
 November 2007



Chapter One

Anxious

IT WAS ONE OF THOSE SHADOWLESS, late November days in New York, where the city is drained of color and fitful gusts of wind hopscotch litter along the gutter, where pedestrians draw up their shoulders and walk eyes to the sidewalk, aiming to get inside. Dr. Scott Small, in a dark green shirt and darker green tie—no coat—hastened down 168th Street in upper Manhattan and pushed through the glass doors of Columbia University’s Neurological Institute. He went past the bank of elevators, turned right, and moved toward another set of doors, these with the sign LUCY G. MOSES CENTER FOR MEMORY AND BEHAVIORAL DISORDERS written on them. Inside, in a practiced movement, he picked up a stack of file folders and a white jacket with his name embroidered on the pocket and stepped into a windowless room that was artificially bright and professionally drear, its walls unadorned except for a blood pressure cuff hanging in the back above an examining table and a black-and-white photograph of Central Park in a different season.

“Welcome to my office,” he said a little ironically, since we had just left his office, a sunny aerie on the eighteenth floor of the old Presbyterian Hospital building, where he was telling me about his work tracking down molecules in the brain that control memory. Like this room, that one was spare, too, but for effect. A table for a desk, a matched pair of chrome chairs that looked like they’d been ordered from a museum catalog, piles of CDs, a pointed absence of books. Between long views of the East River, Small had hung enormous, brooding abstracts painted by his wife, Alexis England-Small, who once sang backup for Stevie Wonder. On an adjacent wall was a blackboard—the old kind, before they became green. Small shuttled between that office, where he did his research, and this place, where he saw patients one afternoon a week, a kind of joint-custody arrangement of his dual vocations, doctor and scientist.

The patients, who were mostly in their sixties and seventies and eighties, were assigned to him either because they had made an appointment to be seen at the clinic and it was his day to be there, or because they had heard about the young neurologist from a relative, or a neighbor, or a friend of a friend; New York was small that way—people gossiped about doctors. Still others had done their homework, looking up the names of the clinic doctors on the Internet and scanning their publications, trying to find the one who might be the most sympathetic, or the smartest, or the best trained. If it was Small they chose, it was because they had read of his breakthrough invention, a way to scan the brain at high resolution, or because he had been the chief neurological resident at Columbia University Medical Center, or because, at forty-four, he had recently been awarded a prestigious McKnight Fellowship. Or maybe they just liked his face, which was open and familiar, like they might know him already, although Small, the son of a Holocaust survivor, had grown up in Israel, where he served in an elite commando unit in the Israeli army during the Lebanon war.
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A SEVENTY-THREE-YEAR-OLD woman was Small’s first patient of the day. Her son, whose idea this visit was, guided her in and helped her into a chair. She was wearing blue slacks and a pink-and-white-striped man-tailored shirt and had a white scarf around her neck and pearl earrings. She was smiling broadly. Small and the woman’s son talked for a while. The son, a Brooklyn cop, was carrying a folder with his mother’s previous MRI films, plus her medical records, plus a list of all the conditions that might explain his mother’s profound lethargy, none of which were Alzheimer’s disease.

“I’m going to say three words to you,” the doctor said to the woman, who continued to smile, “and I want you to repeat them back to me. Penny, apple, table.” This, I knew from spending time in the Memory Disorders Clinic, was the most basic test for dementia, part of the standard Mini–Mental State Exam. The woman was having none of it. She said not a word. “Mom,” the cop pleaded, “do what the doctor says.” “Penny, apple, table,” Small repeated. The woman looked over at her son, the expansive smile lifting up the corners of her deeply blue eyes. “Mom, say ‘penny, apple, table,’” her son urged. Though it was November, though he was wearing a short-sleeved shirt, he had begun to sweat. “It’s hard for her to talk,” he said, giving up.

Small pushed a piece of paper and a pencil across the desk to the woman. “See these three figures on this sheet,” he said. “I want you to draw them on this other sheet.” She cocked her head and grinned, like he’d said something funny. Her son, though, looked grim. He had one hand inside the other and was rubbing them back and forth as if he were washing.

“Pick up the pencil, Mom,” he said in his best cop voice, and roused, perhaps, by its authority, she did. “The doctor would like you to make copies of these figures,” he told her, his voice becoming gentle again, his tone solicitous. She wrapped her fingers around the pencil and scratched a few lines on the paper before pushing the pencil and paper back across the desk. Even from where I was sitting I could tell that what she had sketched was not a cube or a house or a three-dimensional abstract of intersecting squares and polyhedrons. Halfway across the room and I could see that what she had drawn was the glyph of disease.

Minutes later the doctor spoke the words. “Alzheimer’s disease,” he said. By then the woman was snoozing quietly in her chair and the doctor was telling her son, and because love is invested with hope, he protested, naming other conditions, listing various syndromes, enumerating different possibilities. Small listened, nodded, and then repeated the diagnosis. He was unequivocal. He asked the cop if he understood. Because I could not bear to look at the son, I looked at his mother who, even in sleep, had a smile on her face, and fixed on the steady in and out of her breathing. Breath for breath, I synchronized to her. It was a way of not thinking. Still, the thoughts came anyway: This is the person we are afraid we will be. This is the one we are afraid we are already, unwittingly, becoming.
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HERE ARE some numbers: Eighty-three percent of us are worried about not being able to remember one another’s names. Sixty percent are concerned about our tendency to misplace the car keys. Fifty-seven percent of us are disturbed that we can’t recall phone numbers a few minutes after we’ve heard them.

Lots of people—most people—have a memory that leaks and dissociates. When researchers from the University of Maastricht in the Netherlands queried four thousand people, one in two people over sixty-five said they were forgetful. While that may not be surprising, the researchers also found that one in three people between twenty-five and thirty-five reported memory problems, too. Invariably, though, the younger folks attributed their lapses to stress, while the older ones thought that they were caused by disease.

We are anxious, and our anxiety has a name: Alzheimer’s disease. According to a survey conducted in 2002 for the Alzheimer’s Association, 95 percent of respondents—essentially everyone—said that they considered Alzheimer’s disease to be a serious problem, and well over half—64 percent—of those between the ages of thirty-five and forty-nine, the baby boomers, my peers, noted that they were worried about getting AD themselves. Similarly, when the MetLife Foundation in 2006 asked respondents which disease they most feared getting, cancer was first and Alzheimer’s disease second. But for respondents over fifty-five, those answers flipped and it was Alzheimer’s that was dreaded most. As the poet and naturalist Diane Ackerman observes in An Alchemy of Mind, “Most everyone I know frets about memory loss, and in what’s become a mass phobia, worries whether each slip foretells the reign of Alzheimer’s disease.”

To some extent, this mass phobia is fed by well-intended public service journalism, which is making an industry out of articles touting possible cures, impending breakthroughs, and tips for preventing the disease in the first place. Just a glance at Time magazine’s “Can You Prevent Alzheimer’s Disease,” and Newsweek’s “The Quest for Memory Drugs,” and the AARP Bulletin’s “Ten Ways to Get Your Memory in Shape” rouses dormant queries: Do I need a drug to boost my memory? Am I the one who is going to lose my mind? Are my memory losses significant? Are they irrevocable?

Add to the stack of magazines the exponential number of health-oriented newsletters being published by reputable medical schools, who have discovered gold in the veins of our anxiety. Not long ago, in the course of a few weeks, I received a copy of the University of California at Berkeley’s Wellness Letter, which featured its “Best Bets for Preventing Alzheimer’s Disease” a brochure from the Harvard Medical School called Preserving and Boosting Your Memory; an ad from the Mount Sinai Medical School in New York for its new publication, Healthy Aging, that began: “Are you constantly misplacing your car keys, forgetting people’s names, failing to come up with the right word in conversation” and a solicitation to subscribe to the Johns Hopkins quarterly Memory Bulletin, which I did.

And then there are the products like Focus Factor and Memory Support and Memory Max and NeuroPower and Alert! that promise to massage the brain until it’s supple and dexterous, and herbal supplements with names like phosphatidylserine (“to reverse age-related cognitive decline”) and acetyl-1-carnitine (“to boost neurotransmitters”), and vinpocetine (“derived from the periwinkle plant”)—names that you could not spell even when your brain was tip-top. (But when was that?) Peak Brain Performance, an amalgam of, well, it’s not clear what, since its “revolutionary formula [containing] a powerful blend of natural ingredients that have been researched for decades” is called Procera AVH, which, as far as I can tell, is also a revolutionary—which is to say made-up—term, was developed by the same person who invented the mood ring and the Thighmaster, two products that defined their zeitgeist as this one defines ours.

We are worried and we are scared. We are worried enough and scared enough to spend nearly $200 on the Nintendo Brain Age, a portable gaming device reconfigured for the growing gray market, and for a light-sound machine called MindSpa that is supposed to “entrain” your brain to its pulses of white light and industrial noises, so you can focus better, faster, more clearly. (“One of the subtests I used to study the effects of MindSpa was for memory and the scores jumped significantly,” Ruth Olmstead, a psychologist who helped develop the machine and uses it in her practice with kids and, increasingly, adults with attention issues, told me after I’d spent about forty minutes a day for a month lying in the dark with my eyes shut behind the machine’s light-emitting “glasses,” listening to what sounded like jackhammers and subway trains, wondering not if my memory was improving, but if I was going to have an epileptic seizure, which I’d read could happen. I’m not sure if my memory improved or not—I wasn’t conducting a controlled clinical trial—but I did notice that my Ping-Pong game got better. I could hit shots in all the corners and anticipate volleys before the ball landed.)

We temper our fears by joking about them—all those little asides about “senior moments” and “it must be early Alzheimer’s.” We’re not really serious—or maybe just a little. But when some television doctor mentions that Alzheimer’s disease might be prevented by taking a daily dose of ibuprofen, or eliminating deodorant made with aluminum, or drinking black tea, a lot of us start swallowing Motrin, and toss out the Speed Stick, and brew pots of Earl Grey. Take me as your case in point the morning I came across a list of home remedies touted on a website called FatFreeKitchen.com as memory boosters. Eating seven to eight almonds a day and drinking one teaspoon of honey mixed with one teaspoon of cinnamon, it counseled, will benefit one’s cognitive health. And though I knew, rationally, that a couple of nuts and a little honey laced with less than a gram of cinnamon wasn’t going to do much, if anything, for me, I headed down to the kitchen to make a cup of tea—ginkgo biloba tea, for good measure—in which I infused the cinnamon and honey. While it was brewing I munched on a handful of almonds. I mean, why not? Eating a dozen almonds may just be my generation’s version of Pascal’s wager.

The simple statistical truth, though, is that most of us will not get Alzheimer’s disease. Many of us will, but most of us won’t because, in large measure, AD is a disease of the very old, and most of us will not live to see eighty-five, when half of that cohort is expected to be experiencing diagnosable symptoms, or ninety, when that percentage moves up a few notches. Those numbers—50 percent, 60 percent—are measures of the disease prevalence, or the number of existing cases, as opposed to incidence, or the number of new cases. Prevalence is what we, as a nation, as members of the human community, should be worried about, because as the population ages, and people live longer and longer, Alzheimer’s will mutate into a public health emergency, with an estimated 16 million Americans, 16.5 million Europeans and residents of the United Kingdom, and 62.8 million Asians with the disease by 2050.

In contrast to prevalence, incidence is what we, as individuals, will need to reckon with, for it lays out the rough odds of any of us joining the haves or staying among the Alzheimer-free have-nots. Incidence figures are tricky, but from all accounts it appears that starting at age sixty-five, you have about a 10 percent chance of developing AD—which is to say that you have a 90 percent chance of not getting it, which are not bad odds.

Still, it doesn’t appease us. We hear numbers like 106 million—how many people, worldwide, who are expected to be suffering from Alzheimer’s by 2050—that 5 percent of the American population already has AD, and that every 72 seconds someone develops the disease, and are unsettled. We read in the fact sheet distributed by the Alzheimer’s Disease Research Program of the American Health Association that “common symptoms include: disturbances in memory, attention, and orientation, changes in personality, language difficulties, and impairments in gait and movement,” and are deeply concerned. Even this statistic, from a Danish study, that among people with severe memory problems, only 43 percent actually had Alzheimer’s disease, fails to impress. Why? Because even if you consider 43 percent to be a relatively small number, you’ve got to be wondering about that other 57 percent: what’s going on with them?

“Let me show you something,” Scott Small said to me the first time we met, that day in late November. We were sitting in his eighteenth-floor office, and he jumped up and grabbed a piece of chalk and began to draw an upward-sloping line on the blackboard. Then he drew a downward-sloping line. One line represented age, the other memory function. “What do you see?” he asked when he was done. “As age goes up, memory declines,” he answered. “Is that pathological? Is that a disease? Memory decline occurs in everyone. It doesn’t matter where you start from. That is not a known fact. I would say that people do not know that. But by and large, if we talk about normal aging, the reason why we can call it normal is because it happens to everyone, inexorably.”

Small is one of the few scientists who study normal memory decline, though the field seems to be growing. As Dr. Mony de Leon, across town at the Center for Brain Health at New York University, put it, “Normal is the new frontier.”

You might have expected the order of study to have progressed the way our health typically progresses, from that place where everything is basically okay, to that place where things have gone to hell—from good knees to joint pain, say, from red hair to white. But normal is hard to pin down—it’s elusive—where with disease, at least, there tends to be something to look at, like a tumor or clogged arteries. In the case of Alzheimer’s that something—those somethings—has been thought to be clusters of a protein called beta-amyloid distributed throughout the brain, twinned with neurofibrillary tangles found inside the brain cells. The amyloid plaques look like wads of chewing gum; the neurofibrillary tangles bear a likeness to strands of hair. Together, they colonize the brain of an Alzheimer’s patient.

Until quite recently, plaques and tangles could only be seen after death, at autopsy, when the brain could be opened, sectioned, stained, and observed under a microscope. But new techniques being developed and studied at the University of Pittsburgh and at UCLA are enabling doctors, for the first time, to see plaques and tangles in a living brain, and to figure out if they really are the perpetrators of disease. Soon they may be able to see them in their earliest stages, as they are forming, before the brain begins to fail. In the meantime, doctors will continue to diagnose AD as they have since the 1960s, when they first realized that what they had been calling “senile dementia” in older patients was actually the same pathology described in 1906 by the German physician Alois Alzheimer, whose patient was much younger. (Until the 1960s, Alzheimer’s disease was thought to be a rare illness that struck people in their forties and fifties.) They will give them a battery of neurological and psychological tests, prod their reflexes, look into their eyes, watch them walk a straight line. And they will take a picture of the brain using a magnetic resonance scanning machine.

There are two basic kinds of MRI scans: structural ones use a high-powered magnet to reveal the architecture of the brain, and functional ones train those magnets on blood flow to show which parts of the brain are most active, especially during a task like remembering a list of words. An fMRI takes advantage of the fact that nerve cells carry oxygen, and oxygen can be detected by the magnet in the MRI machine; the more active a particular brain area, the more oxygen it will need, the brighter—or “hotter”—that spot on the fMRI. The fMRI picks up the gradations in cerebral blood flow, even when the brain is at rest. It was fMRI that researchers at Yale employed to show how dyslexic children use different parts of their brain to process language than do typical readers. It was fMRI that allowed researchers to show that the brains of Democrats are emotionally different from the brains of Republicans. (From an Associated Press story about the experiment: “[W]hen voters were shown a Bush ad that included images of the Sept. 11 attacks, the amygdala region of the brain—which lights up for most of us when we see snakes—illuminated more for Democrats than Republicans. The researchers’ conclusion: At a subconscious level, Republicans were apparently not as bothered by what Democrats found alarming.”) It was also fMRI that was generating a whole new way for companies to reach consumers—actually, to reach inside consumers to identify their preferences—and a new field, called neuromarketing. DaimlerChrysler had already used it to assess how people felt, say, about the Mercedes-Benz B Class or the Jeep Wrangler. (It turned out, for instance, that the human brain had evolved so that a particular region “lit up” when a brand name was encountered.) And researchers at Cal Tech, working with film executives, were using fMRI to see how we reacted to movie trailers.

For doctors aiming to diagnose a case of Alzheimer’s, MRI scans are helpful because they use them to rule out conditions like stroke and head injury, conditions that themselves may damage memory. MRIs are also useful because they allow a clinician to determine brain volume and the size of specific areas within it, like the hippocampus, that are known to control memory. At NYU they were finding that people who eventually developed Alzheimer’s disease started out with smaller hippocampi, which continued to get smaller over time. It was such a consistent finding that it was beginning to appear that it had predictive value. There was also clinical significance in measuring the whole brain, which could be done by looking at the ratio of liquid to solid—cerebral spinal fluid (CSF) to gray matter.

All brains sit in a protective bath of CSF and have four fluid-filled cavities in them called ventricles that serve, among other things, as the brain’s sewage treatment plant, carrying away toxic waste. Cerebral spinal fluid shows up nicely on an MRI. Seen from above, healthy ventricles look like kidney-shaped swimming pools. But the ventricles in an Alzheimer’s brain are different. They are wetter, more substantial. And the corona of CSF circling the Alzheimer’s brain is more like the sky itself. That is because Alzheimer’s brains atrophy. They shrink. And when they do, fluid takes up the space that once held personality, words, time, and space.
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I WAS thinking about what Shakespeare called the “ventricles of memory,” but might have, had he known better, called the “ventricles of forgetting”—one afternoon in midsummer as I made my way from the New York University Medical Center in midtown Manhattan to Corinthian Diagnostic Radiology three blocks north on First Avenue, where I was scheduled to have a routine structural brain scan. NYU has a number of MRI machines in the hospital, but the one Mony de Leon liked to use was in a private radiology clinic tucked inconspicuously into an upscale Murray Hill apartment building. De Leon, the director of the Center for Brain Health, and, in 1979, the first person to measure and show, incontrovertibly, atrophy in an Alzheimer’s brain, was in the midst of a study, funded by the National Institutes of Health, looking for signs that might predict Alzheimer’s or a condition known as mild cognitive impairment (MCI) that itself was often predictive of AD, long before a person was even aware of a problem. He was looking for markers in the blood and in spinal fluid, as well as measuring the way a brain metabolizes glucose—its fuel—and also assessing responses on a six-hour battery of psychological and neurological exams. In addition to having an optional spinal tap and a radioactive PET (positron-emission tomography) scan and taking two days of paper-and-pencil exams, the three hundred volunteer subjects had to have a routine physical and a structural MRI. I was one of them. The only criteria for participating were being older than twenty, having a high school education, and not suffering from obvious dementia.

So I was making my way up First Avenue in order to lie inside a giant magnet to get my head examined, and as I walked a question nagged at me: Was I truly, for the purposes of this study, a healthy volunteer? How would I, or could I, know? Reflexively—anxiously—I began to generate a random interrogatory: Did I know where my keys were? (Yes, in my pocket, where I was uneasily toying with them.) Could I recite my Visa card number? (Yes.) Did I know my husband’s social security number? (Yes.) The birthdays of all my dogs since childhood? (Yes.) Could I name all of my elementary school teachers? (Yes.) I could recall that Dr. de Leon was wearing a brown sport coat, but could I say what color tie he’d had on? (No, not unless I looked at my notes, which would be cheating.) But wasn’t the whole thing cheating? Wasn’t asking my own brain to come up with questions to measure if it was healthy or not like seeing the answer key before taking the test? Wouldn’t I automatically, unconsciously, ask my brain questions I knew it could already answer? I mean, I wasn’t asking myself to recite the lyrics to “Yellow Submarine,” to name my high school homeroom teachers, or to state the mileage of my last oil change, none of which I could do. Clearly, I was a crummy judge of my own brain health. For months, as a kind of thought experiment, I had been keeping track of my memory lapses when they occurred, writing them down in a journal, trying to get a picture of my brain from the outside in. “Trying hard to remember a character in Maupin’s Tales of the City,” I had written the week before. “I can see him clearly and can list many pertinent details about him. I even know his name starts with ‘Beau….’ I keep trying out all the obvious Beau…names—Beaumont, Beauman, Beaucoupe—but none sounds right. Sometimes my memory feels like what a Magic 8 Ball looks like as the answer floats obscurely under the hazy scrim of blue water.” Was this normal? I headed into the building to find out.

Corinthian Diagnostic Radiology, which appeared to occupy the building’s entire second story, was deserted. On the one hand, this was encouraging to me—not a lot of glioblastomas and transient ischemic attacks today, it seemed. On the other hand, it was unsettling, and a little creepy. Then a woman in a lab coat emerged from a side room with a glass window, found some papers for me to sign about privacy and liability, and asked me to hand over all the metal I might be wearing, any bit of which could depolarize the magnet. She asked me to witness her putting it all in the office safe—though without my glasses, which with their metal screws required relinquishing, too, watching was out of the question. I followed her into a room filled by a loud and constant lub-dub, the heartbeat of the large beige machine straight ahead, into which I was soon to be inserted. She handed me a pair of foam plugs to go inside my ears, and then a pair of sound mufflers to go over them, the kind used by people who work on airport tarmacs or shoot rifles. Even so, the lub-dub invaded. The woman gestured for me to lie down in the curved bed of plastic that would soon be slid, with me on it, into the magnet. A technician secured my head with a strap. Any movement, he warned me, could blur the image.

“Ready,” he said.

I was about to nod, but, for good practice, restrained myself.

“Sure,” I said, and he pushed a button, and the cradle moved me slowly, headfirst, into a tunnel that extended to my shirt cuffs. In some MRI machines, the technicians tape a picture of a beach in Hawaii or a triptych of the Rockies to calm people down, but not here. Here they were dealing with New Yorkers. What was the point?

“Okay,” the technician said, “we are going to do a training scan, just to get you used to it. It will last thirty-six seconds. Try to keep still. Ready?” And then a startlingly loud, percussive, Brian Eno–ish sound was broadcast inches from my head, and just as suddenly it passed.

“Good,” the tech said. “We’re going to start. You feel okay? You know not to move, right? There will be three scans. The first will be nine and a half minutes long. The second scan will be six and a half minutes long. And the third one will be four and a half minutes. Remember, don’t move. Do you have any questions?”

“What’s with all the half minutes?” I wanted to ask, but didn’t.

“Are you ready?” he said. The sound started up again, and this time it really did resemble “Music for Airports,” but with the volume at eleven. Still, it was mildly hypnotic. The almost ten minutes flew by, and without segue we were in the second sequence, which had a whole other timbre and pitch, something like a person leaning on a door buzzer, demanding to be let in. Sometimes it sounded like a word, and the word I kept on hearing was “Duarte, Duarte, Duarte,” all three syllables, fast and loud, like someone was shouting. Even so, I fell asleep and didn’t wake up until the voice calling for Duarte called it quits and the register changed, and the quality of sound, too, and it was like someone picking a guitar while holding down the strings so you didn’t get the tune, just the sound of the pick on the strings. Then, out of nowhere, as I was anticipating more tuneless picking, there was a kind of response to its call, an antiphonal response of a single note played very fast on what I imagined to be the open D string of a bass guitar. It was all in eights. First eight beats of the muted picked string, then eight beats of the manic D, back and forth, back and forth, for nearly five minutes.

And then it was over. The machine ejected me and the technician came over and unstrapped my head, and I sat up, disoriented and chilled, the heartbeat of the MRI now restored to prominence in the room. I was handed back my glasses, and when I put them on, I could see a distinguished-looking older man, with salt-and-pepper hair and a trim mustache, wearing a tan tweed jacket and brown pants, sitting on the other side of the scanning room, looking at a picture of a brain on a computer screen. My brain as it happened, he told me, introducing himself as the radiologist, Dr. St. Louis.

We stood there for a few minutes, he with his back to me, fiddling with the resolution, me trying to get a glimpse of my brain over his shoulder, but not wanting to, feeling vulnerable and exposed. I thought: This man knows more about me than I do. This man can see into my future. The open book that I like to think of as my life not only had its final chapter written, but this fellow knew what words were written there. I wasn’t sure I wanted to know what they were.

“Here’s your cerebellum,” Dr. St. Louis said, pointing to a tree-like structure hanging off the bottom. “It’s what controls balance and coordination. This is your brain stem.” He gestured toward a column sloping vertically under the cerebellum. “It’s what keeps you breathing without you having to think about breathing.” I nodded, but to tell the truth, I wasn’t really looking, not at that screen, which showed my brain in profile. The one in which I was interested was the view from the top, which showed the ventricles and the girdle of spinal fluid between my skull and brain. I wanted to look at it and I wanted to say something casually definitive to the doctor, like “The vents look okay, don’t they?” But that seemed too presumptuous and I couldn’t. I stole a quick look. The ventricles didn’t seem bloated, but what did I know?

The doctor went back to adjusting the images, and I continued to stand there, dumbly, hoping he’d say something conclusive and positive about what he was seeing, but he didn’t. “I’m going to read the film and send my report over to NYU later,” Dr. St. Louis said. I understood that it would be months before I knew what the MRI really “said,” and that he was dismissing me, but I didn’t want to leave until I had some kind of assurance, something more than me telling me that I was okay. Then, after a while, he casually let out, as much to himself as to me, “There’s no white matter disease,” which was enough.

For researchers trying to figure out why a certain number of apparently normal people begin to slide down the slope of forgetting, compromised white matter was a recent finding. At the Maastricht University Brain and Behavior Institute in the Netherlands, Dr. Jelle Jolles and his colleagues had
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